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AGIRLIKLI
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BILIMSEL MAKALELER

ICERIK

Bu dokiimanda agirlikli yorganlarin
yenilik¢ci tamamlayici tedavi
yontemi olarak kullanilabilecekleri
problemler Gizerinde yapilmis
bilimsel ¢alismalarin makaleleleri
bulunmaktadir.
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ICINDEKILER

1. Agirhkh Battaniye Kullaniminin Erken Dénemde Uyku Kalitesi Uzerine Etkisi

Cerrahpasa Univ. Hastanesinde yiiriitiilen bu ¢alisma insomnin yani sira, huzursuz
bacaklar sendromunda da etkili olabilecegini gostermistir.

2. A weighted blanket increases pre-sleep salivary concentrations of melatonin in young,
healthy adults

isvicre Uppsala Universitesinde yiiriitiilmis bu calisma agirlikli battaniyelerin melatonin
salinimini 32% oraninda artirabilecegini gostermektedir.

3. Positive Effects of a Weighted Blanket on Insomnia

Gothenburg Universitesi, isvigre tarafindan tarafindan yiritilmis bu ¢alismada agirlikh
battaniye kullaniminin uyku esnasinda fizyolojik ve davranissal degerleri iyilestirdigi hem
nesnel hem de 6znel olarak gozlemlenmistir. Katihmcilar agirhkli battaniye
kullandiklarinda daha sakin bir gece uykusu gecirdiler ve hareketlerinde azalma goézlendi.
Oznel olarak, battaniyenin kullaniminin daha rahat, daha iyi kaliteli ve daha giivenli bir
uyku sagladigina inandilar. Sonug olarak, agirlikh bir battaniye, artan dokunsal ve
propriyoseptif girdiler araciligiyla uykusuzlugu azaltmada yardimci olabilir, yenilikgi bir
nanfarmakolojik yaklasim ve uyku kalitesini artirmak icin tamamlayici bir arag olabilir.

4. Exploring the Safety and Therapeutic Effects of Deep Pressure Stimulation Using a
Weighted Blanket

Bu calismanin sonuglari, agirlikli yorganlarin nabiz oksimetresi, nabiz hizi veya kan
basincini olumsuz etkilemedigini gostermektedir. Bu ¢calisma, agilikli yorgan kullaniminin
bazi yetiskinlerde kaygiyi azaltmada umut verici bir farmakolojik olmayan midahale
olabilecegine dair 6n ¢alisma kanitlari sunmaktadir.

5. Arandomized controlled study of weighted chain blankets for insomnia in psychiatric
disorders

isvicre Karolinska tiniversitesi hastanesinde yapilan arastirmaya gore agirlikh yorganlar,
major depresif bozukluk, bipolar bozukluk, yaygin anksiyete bozuklugu veya dikkat
eksikligi hiperaktivite bozuklugu olan hastalarda uykusuzlugun etkili ve giivenli bir
mudahalesidir ve ayrica glindiiz semptomlarini ve aktivite diizeylerini iyilestirir.

6. Weighted Blankets for Insomnia in Patients with Psychiatric Disorders

Bu calismaya gore: Agirlikli battaniyeler, eszamanli olarak major depresif bozukluk,
bipolar bozukluk, yaygin anksiyete bozuklugu ve dikkat eksikligi hiperaktivite bozuklugu
olan hastalarda uykusuzluk ve glindiiz islevselligi Gizerinde klinik olarak anlamli bir etkiye
sahiptir.
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Weighted blanket and sleep medication use among adults with psychiatric diagnosis a
population based register study

Bu gozlemsel ¢alismada, agirlikli yorgan kullanimiile yaygin uyku ilaglarinin kullaniminda
azalma arasinda istatistiksel olarak anlamli bir iliski bulunmustur.

Using weighted blankets in an inpatient mental health hospital to decrease anxiety

Bu galismaya gore; Agirlikl yorgan kullanimi, psikiyatrik bir klinikte bireylerin kaygilarini
yonetmelerine yardimci olmak icin glivenli ve potansiyel olarak etkili bir yoldur. Bu
calisma, hasta odakli olmayan veya travmalari desteklemeyen ilaglar, tecrit ve fiziksel
kisitlamalarin olasi bir alternatifini 5nermektedir.

Intervention with weighted blankets for children with ADHD

Dikkat eksikligi ve hiperaktivite bozuklugu olan (DEHB) ¢ocuklairn 25% ile 50%i ciddi uyku
sorunlari yasamaktadir. Bu makalede isvicrede ilagsiz tedavi yontemi olarak recetelere
yazilan agirlikh yorganlarin verimliligi arastirilmaktadir.

Parents’ Experiences of Weighted Blankets’ Impact on Children

Bu ¢alisma, Agirlikli yorgan kullanan DEHB'li cocuklarin ebeveynlerinin deneyimlerinden
bilgiler sunmaktadir. Agirlikli yorgan kullanan ¢ocuklar hizlanmis uykuya dalma siresi,
kesintisiz uyku stirekliligi dahil kaliteli uyku deneyimledikleri gbzlemlenmistir. Cocuklar
ayrica artan gevseme, azalan kaygi ve artan yasam sevinci gostermislerdir. Daha iyi bir
denge, aile islevi ve okul ile bos zaman aktivitelerine katilim yoluyla, gelistirilmis uyku
glnlik yasamlarinda ustalasmalarini sagladi.

The effectiveness of weighted blankets on sleep and everyday activities A retrospective

follow up study of children and adults with ADHD and Autism

Bu calismaya gore agirlikli yorgan kullanan ADHD ve/veya ASD olan cocuklar ve
yetiskinlerde; hizli uykuya dalma, gece boyunca uyuma ve gindizleri rahatlama
konularinda olumlu bir etki gosterdi.

Widespread Pressure Delivered by a Weighted Blanket Reduces Chronic Pain
Mevcut calisma, kronik agri siddetini ve miidahale derecelerini azaltmada agir bir
yorganin, hafif bir yorgana kiyasla daha buylk bir etkisinin oldugunu gosterdi.
Weighted Blankets for Pain and Anxiety Relief in Acutely Injured Trauma Patients
Bu ¢alisma agirhkli bir yorganin, akut agri ve anksiyete yasayan travma hastalarinda
opioid ve anksiyolitik ilag¢ kullanimini azaltabilecegini gostermistir.

Weighted Blankets Anxiety reduction in adult patients receiving chemotherapy

Bu calisma, kemoterapi alan hastalarda anksiyeteyi azaltmak icin agirlkli yorganlarin
kullanimini arastirdi. Agirlikh yorganin tamamlayici bir tedavi yontemi olarak kullanilmasi,
cesitli agirliklara sahip kanser hastalarinda poliklinik inflizyon ortaminda anksiyeteyi
azaltabilir.
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Weighted Blankets’ Effect on the Health of Older People Living in Nursing Homes

Bu ¢alisma, agirlikli yorganin, bakim evlerindeki yasl insanlarin yasam kalitesi, uyku,
beslenme, bilissel fonksiyon, ADL ve ila¢ kullanimi gibi saglk tGzerinde bir etkisi oldugunu
gosterdi. Agirhkli yorganlar, bakim evlerindeki yasli insanlar igin etkili ve glivenli hayat
konforunu artirici bir Girlin olarak gériinmektedirler.

Nursing staff’s experiences of how weighted blankets influence resident’s in nursing
homes expressions of health

Elde edilen bulgular, agirlikli battaniyenin yash bakim evi sakinlerinin saglhk durumlarinda
birkac 6nemli alanda degisiklik yarattigini gostermektedir. Derin basing tedavisi, yasli
bakim evi sakinleri icin gelistirilmis bir alternatif saglik tedavisi olarak gorulebilir. Ancak,
herhangi bir tedavinin etkinligi, kisinin 6zel saglik ihtiyaclari ve tibbi gecmisi gibi cesitli
faktorlere bagh olacaktir.

The use of weighted blankets as a novel approach for treatment of persistent
vocalizations in late stage dementia

2021 yilinda Geriatric Nursing dergisinde yayinlanan makaleye gore, agirlikli yorganlarin
gec evre demans hastalarindaki slirekli ses ¢ikarmalar i¢cin umut verici bir ilagsiz tedavi
yontemi olabilecegi belirtilmektedir. Agirlikli yorganlar siklikla derin basing uygulamasi
saglamak icin kullanilirlar ve viicut tGzerinde sakinlestirici bir etki yaratabilirler. Duyusal
entegrasyon teorisi, demans hastalarinin duyusal bilgiyi islemede zorluk yasayabilecegini
ve bu durumun siirekli ses ¢ikarma gibi davranissal semptomlara neden olabilecegini 6ne
sarer. Agirhkli yorganlar, sinir sisteminin diizenlenmesine ve duyusal yiikiin azaltilmasina
yardimci olabilecek 6ngorilebilir ve tutarh bir duyusal uyaran saglayabilir.
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AGIRLIKLI BATTANIYE KULLANIMININ ERKEN DONEMDE UYKU KALITESi UZERINE ETKiSi

Hikmet Abbaszade, Giilgin Benbir $enel, Derya Karadeniz

istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Néroloji Anabilim Dali, Uyku ve Bozukluklari Birimi,
Istanbul

Girig

Uyku kalitesinin insan sagligi ve yasam kalitesi tizerindeki etkileri gintimizde ¢ok daha iyi anlasilir hale
gelmistir. Uyku ile iligkili bozukluklarin taninmasi ve tedavisinin yani sira, uyku hijyeni ve gevresel kosullarin
diizenlenmesi ile ilgili gok sayida yaklasimlar ortaya gikmaktadir. insomni alt tiplerinden psikofizyolojik insomnide
daha belirgin olmak Uzere, insomniye kosullanma, fatig, anksiyete ve depresyonun siklikla eslik ettigi bilinmektedir.
insomni tedavisinde bilissel davranisci terapi ve farmakolojik tedavilerin yani sira, farmakolojik olmayan yéntemler,
glnimiizde giderek daha fazla tercih edilir hale gelmistir. Agirlikli battaniyelerin, derin basi uyarimi ile anksiyete
hissini azalttigi ve boylelikle uyku kalitesini arttirdigina yonelik yeni bilgiler meveuttur (1). Viicudun ¢ok farkl
bdlgelerinde ayni anda tendon, kas ve eklemleri uyararak, akupunktur ve masaja benzer bir etki gosterdigi 6ne
surliimektedir.

Amag
Calismamizda, agirlikli battaniye kullaniminin psikofizyolojik insomni tanisi alan hastalarda kisa sureli
kullanimi sonrasinda, subjektif ve objekif etkilerinin arastiriimasi hedeflenmistir.

Yéntem

Galismamizda uyku laboratuvarina Ekim 2021 ve Agustos 2022 tarihleri arasinda bagvuran ve klinik olarak
Uluslararasi Uyku Bozukluklari Siniflamasina (2) gére insomni tanisi alan hastalar degerlendirilmistir. ilk gece
polisomnografi (PSG) tetkikinde altta yatabilecek uyku apnesi gibi ikincil nedenleri diglanan ve primer psikofizyolojik
insomni tanisi konulan hastalar ardisik ve prospektif olarak galismaya dahil edilmistir. Calisma, ézel bir agirlikli
battaniye ureticisi tarafindan finansal olarak desteklenmistir (CTF Etik kurul onayi alinmis ve tim hastalardan yazili
onam alinmistir). Tlim hastalara, hastalarin kilosunun [310'una denk gelecek sekilde 6kg veya 8kg olan
battaniyeler verilmis ve evlerinde en az (¢ glin sire ile kullanmalari istenmistir. Hastalar yaklasik bir haftanin
sonunda uyku laboratuvarinda tekrar tlim gece PSG tetkiki ile incelenmis ve agirlikli battaniye kullaniminin siibjektif
etkileri insomni Siddet Skalas! (3) ile degerlendirilmistir.

Bulgular

Calismamizda toplam 19 hasta degerlendirildi; ancak burada10 hastanin degerlendirme sonuglari
verilmistir. On hastanin yedisi kadin (%70) ve Ugl erkekti (%30). Hastalarin yas ortalamasi 50,3+6,8 yIl olarak
hesaplandi. Stibjektif olarak degerlendirildiginde bes hastada (%50) belirgin fayda oldugu izlendi. insomni siddet
skalasindaki farklilik ise, fayda g6rdigini ve gérmedigini ifade eden iki hasta grubunda istatistiksel olarak anlamii
bulunmadi (p=0.256). Stibjektif olarak uyku kalitesinde fayda gérmedigini belirten hastalar sorgulandiginda, agirlikli
battaniyenin 6nemli dezavantajlarindan bir olan vicut sicakligindaki artis ve buna bagl terleme gibi istenmeyen
etkilerinin oldugu bilgisi alind.

ilk ve ikinci gece PSG parametreleri degerlendirildiginde, uyku etkinliginin (UE) %50 hastada arttigi izlendi;
ortalama UE degerindeki degisim ise anlamli degildi (p=0.714). Buna karsin, derin NREM (N3) uyku evre siresinde
istatistiksel olarak anlamli bir artis (%7,1+6,0 karsin %9,1+7,4; p=0.040) izlendi. Ek olarak, periyodik ekstremite
hareketleri indeksinin de ikinci gece PSG tetkikinde istatistiksel olarak anlamli bir diizeyde azaldi§i goraldi
(12,8+20,8/saat karsin 9,0+16,7/saat; p=0.001) géruldu.
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Sonug

Galismamizda, agirlikli battaniye kullaniminin primer psikofizyolojik insomni tanisi alan hastalardaki kisa
dénem etkileri arastirimistir. Her ne kadar stbjektif veriler agisindan istatistiksel olarak anlamli veriler elde
edilemese de, PSG verilerinde derin NREM (N3) uyku evre stiresinde anlamli diizeyde artis izlenmistir. Daha 6nce
120 hasta Uzerinde yapilan bir calismada (1), dort hafta boyunca agirlikli battaniye kullananlarda insomni siddetinin
onemli dlglide azaldigl, uykuyu daha iyi surdirebildikleri, depresyon ve anksiyete sikayetlerinin de azaldigi
bildirilmistir. Cok yeni tarihli bir diger galismada da (4) 26 gen¢ ve saglikli yetiskinde agirlikli ve hafif battaniye
kullanilarak uyku 6ncesi tukuruk melatonin ve oksitosin hormon duizeyleri karsilastiriimis, agirlikli battaniye kullanan
bireylerde uyku oncesi tikurik melatonin konsantrasyonlarinin daha yiiksek oldugu bildirilmistir. Bu bilgiler
IsIginda, agirlikli battaniye kullaniminin muhtemelen derin basi uyarimi ve melatonin arttirici etkileri ile anksiyeteyi
azalttiklari ve derin uykuyu arttirdiklar sdylenebilir. Ozellikle farmakolojik tedaviyi istemeyen hastalar igin agirlikli
battaniyeler, 6nemli bir tedavi imkani sunmaktadir.

Calismamizda, ek olarak, PSG kayitlarinda periyodik ekstremite hareketleri indekslerinde istatistiksel
olarak anlamli oldukga belirgin bir azalma saptanmistir. Periyodik ekstremite hareketlerinin de uykuyu strdlirme
glcligine neden olduklari gz 6nline alindidinda, bu mekanizma Uzerinden de agirlikli battaniyelerin uyku
uzerinde olumlu etkileri oldugu sdylenebilir. Literatirde, agirlik battaniye kullanimi ile periyodik ekstremite
hareketleri arasindaki iliskinin bildirildigi bir ¢alisma izlenmemistir. Ancak bu énemli veri, agirlikli battaniyenin
insomninin yani sira periyodik ekstremite hareket bozuklugu veya huzursuz bacaklar sendromunda da olasi
etkilerini g6z 6niine koymakta olup, bu konuda ileri galismalara ihtiyag duyulmaktadir. Agirlikli battaniyenin uyku
bozukluklari alaninda kullanim alanina sahip olacagi goriilmektedir. Calismamizda elde edilen verilerimizin daha
yuksek hasta sayilari ile ve kontrol grubu karsilastirmali calismalar ile tekrarlanmasi, 6zellikle agirlikli battaniyeden
fayda gorecek alt gruplarin belirlenmesi agisindan faydali olacaktir.
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Summary

Weighted blankets have emerged as a potential non-pharmacological intervention to
ease conditions such as insomnia and anxiety. Despite a lack of experimental
evidence, these alleged effects are frequently attributed to a reduced activity of
the endogenous stress systems and an increased release of hormones such as
oxytocin and melatonin. Thus, the aim of the present in-laboratory crossover
study (26 young and healthy participants, including 15 men and 11 women) was
to investigate if using a weighted blanket (~12% of body weight) at bedtime
resulted in higher salivary concentrations of melatonin and oxytocin compared
with a light blanket (~2.4% of body weight). We also examined possible differ-
ences in salivary concentrations of the stress hormone cortisol, salivary alpha-
amylase activity (as an indicative metric of sympathetic nervous system activity),
subjective sleepiness, and sleep duration. When using a weighted blanket, the
1 hour increase of salivary melatonin from baseline (i.e., 22:00) to lights off
(i.e., 23:00) was about 32% higher (p = 0.011). No other significant differences
were found between the blanket conditions, including subjective sleepiness and
total sleep duration. Our study is the first to suggest that using a weighted blanket
may result in a more significant release of melatonin at bedtime. Future studies
should investigate whether the stimulatory effect on melatonin secretion is
observed on a nightly basis when frequently using a weighted blanket over weeks
to months. It remains to be determined whether the observed increase in melato-
nin may be therapeutically relevant for the previously described effects of the

weighted blanket on insomnia and anxiety.

KEYWORDS
alpha-amylase, cortisol, melatonin, oxytocin, sleep, weighted blanket
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1 | INTRODUCTION

Weighted blankets have emerged as a method within the scope of
occupational therapy practice to ease conditions such as insomnia
and anxiety (Eron et al., 2020; Gee, Peterson, Buck, & Lloyd, 2016).
For example, a study involving 120 psychiatric patients found that
the use of a weighted blanket during bedtime for over 1 month
eased the severity of insomnia more than among patients using a
light blanket during sleep (Ekholm, Spulber, & Adler, 2020). In addi-
tion, depression and anxiety symptoms decreased significantly in
participants using the weighted blanket (Ekholm et al., 2020). How-
ever, the potential mechanisms underlying the sleep-improving and
anxiolytic effects of the weighted blankets remain unclear. One
hypothesis is that weighted blankets may have a calming effect
through deep pressure stimulation (Eron et al., 2020). In support
of this hypothesis, using a weighted blanket in a supine wake posi-
tion has been shown to lower electrodermal activity (Mullen,
Champagne, Krishnamurty, Dickson, & Gao, 2008), a proxy of
sympathetic nervous system (SNS) activity (Miller et al., 1999).
Additional mechanisms potentially accounting for the calming
effects of deep pressure stimulation may be activation of the
oxytocinergic system and reduced physiological and behavioural
reactivity to stressors as seen after stimulation of the cutaneous
sensory nerves, e.g., unmyelinated C-tactile afferents in the skin
(Case et al., 2021; Loken, Wessberg, Morrison, McGlone, &
Olausson, 2009; Marshall, Sharma, Marley, Olausson, & McGlone,
2019; Olausson et al., 2002, 2008; Portnova, Proskurnina, Sokolova,
Skorokhodov, & Varlamov, 2020; Walker, Trotter, Swaney, Marshall, &
Mcglone, 2017).

Oxytocin is produced by the hypothalamic neurons and released
into the circulation through the neurohypophyseal system (Uvnas-
Moberg, 1997a). It has several biological effects, e.g., the promotion
of labour and breastfeeding, decreasing fear, pain, and stress, and
increasing levels of wellbeing and calm (Heinrichs, Baumgartner,
Kirschbaum, & Ehlert, 2003; Moberg, Handlin, & Petersson, 2020;
Uvnas Moberg, Handlin, Kendall-Tackett, & Petersson, 2019;
Uvnis-Moberg, Handlin, & Petersson, 2015). However, whether
weighted blankets increase the release of oxytocin is unknown.

Melatonin is produced by the pineal gland and plays an essential
role in sleep timing (Dawson & Encel, 1993). In addition to ambient
light (Brzezinski, 1997), non-photic cues such as physical activity,
meal patterns, and social activities can impact the release of melato-
nin in humans (Mistlberger & Skene, 2005). However, whether
weighted blankets alter melatonin release has not been investigated
experimentally.

Thus, the primary aim of the present in-laboratory crossover
study was to investigate if using a weighted blanket at bedtime results
in higher salivary concentrations of melatonin and oxytocin compared
with when using a light blanket. In addition, we also examined possi-
ble differences in salivary concentrations of the stress hormone corti-
sol, alpha-amylase activity (a measure of SNS activity [Rohleder,
Nater, Wolf, Ehlert, & Kirschbaum, 2004]), subjective sleepiness, and
sleep duration.

2 | METHODS

21 | Participants

Twenty-six normal-weight young, non-smoking men and women par-
ticipated in the study (Table 1 for sample characteristics). All of the
included women (n = 11) were on hormonal monophasic contracep-
tives to account for the potential confound of the menstrual cycle
(Baker & Lee, 2018). A screening interview ensured that the partici-
pants reported good general health status. For example, those indicat-
ing that they suffered from an acute or chronic disease, including
somatic and psychiatric conditions, were not considered to be eligible
for study inclusion. A history of weighted blanket use before the
study, as well as confirmative answers to either of the following ques-
tions, led to exclusion from the study: “Do you sleep uncovered?”,
“Did or do you have difficulties falling and staying asleep?”, “Did or
do you suffer from heavy snoring or other sleep-related breathing
disturbances?”, “Did a medical examination reveal any other sleep
disorders?”, “Do you habitually sleep less than 7 hours?”, “Do you
habitually go to bed before 22:00 or later than 24:00 on working
days?”, “Do you regularly use medications, drugs, or nicotine?”, “Do
you consume more than five standard units of alcohol or caffeine bev-
erages per day?”, and “Did you travel across time zones in the last
months, or do you have plans to travel across time zones in the next
weeks?”. We also excluded subjects in the case of extreme chrono-
type, as measured by a score of < 30 or 2 70 in the Morningness-
Eveningness Questionnaire (Horne & Ostberg, 1976).

As the study was partially performed amid the COVID-19
pandemic, the participants were only invited for onsite experimental
sessions when they were free of any COVID-19-related symptoms.
The regional Ethics Committee approved the study protocol (Dnr
2019-04541), which has been preregistered (https://osf.io/b3qxk).
Furthermore, all the participants provided informed consent in written

and oral form before partaking in the study.

2.2 | Experimental procedure

All participants underwent two experimental sessions in a randomised
and counterbalanced order in our laboratory, as outlined in Figure 1.
The day before the first testing session, the participants visited the
laboratory for an adaptation night. The adaptation night served to
adjust the participants to the experimental setting. In addition, before
each experimental night, the participants were asked to habituate to
both the light and the weighted blanket, either for three nights at
home before the adaptation night or for four nights at home before
the second experimental session. On the testing days, the subjects
were provided a standardised dinner upon arrival at the sleep labora-
tory (19:00). Between 19:00 and 21:00, the subjects sat in front of
two light-emitting diode boxes (0.4 m distance; each box emitted
300 lux; Wake-up light Philips HF3531, UK) to minimise inter-
individual differences in the timing of the dim-light melatonin onset.
Between 21:00 and 23:00, the room lights were dimmed to 5 lux. In
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TABLE 1 Sample characteristics
Characteristic Overall Weighted blanket Light blanket p-value
Number of men 15 -- - -
Number of women 11 - - -
BMI, kg/m? 223+0.5 -- - --
Age, years? 244 +0.6 - - -
Habitual nighttime sleep duration, hours® 8.1+09 -- - -
Baseline values at 22:00
Salivary alpha-amylase levels, U/mL - 749 +13.8 845+17.1 0.751°
Salivary melatonin levels, pg/mL - 89+15 9.4+1.6 0.347°
Salivary cortisol levels, mmol/L - 1.1+£0.1 1.1+£0.1 0.964°¢
Salivary oxytocin levels, pg/mL = 1298 + 184 1487 + 200 0.230°
Karolinska Sleepiness Scale, points -- 51+03 57+0.3 0.096°

Data are shown as mean + SE, unless otherwise stated.

BMI, body mass index.

#Assessed/surveyed during the screening session.

PWilcoxon signed-rank test.

“Paired Student's t-test.

DET-lD-aTa w. m— ------- DETED&TB m
| al home | in-lab | I il homa | s |
L | | |

P |

FIGURE 1

Phass

Overview of the randomised, counterbalanced within-subjects design. Boxes highlighted in grey illustrate the two at-home

adaptation phases (i.e., day 1 to 3 and day 6 to 9); in blue, the sole adaptation night (day 4); and in orange, the two experimental days (days

5 and 10)

one session, the subjects used a weighted blanket (Cura of Sweden,
Sundsvall, Sweden) covering the extremities, abdomen, and chest, in a
supine position 1 h before and during 8 h of sleep opportunity (sched-
uled between 23:00 and 07:00). The filling of the weighted blanket
consisted of honed glass pearls combined with polyester wadding,
corresponding to 12.2% of the participants’ body weight. In the other
experimental session, the subjects used a light blanket, which weighed
2.4% of their body weight.

To assess the effects of the blankets on melatonin, alpha-amylase,
cortisol, and oxytocin, saliva was collected every 20 min between
22:00 and 23:00. Additionally, the participants’ subjective sleepiness
was assessed every 20 min using the Karolinska Sleepiness Scale
(KSS; Gillberg, Kecklund, & Akerstedt, 1994) during the hour before
lights off (i.e., 22:00-23:00), and the next morning (i.e., at 07:00 and
08:00, respectively). Sleep duration in each experimental night was
recorded with the OURA ring (Oura Health, Oulu, Finland). The OURA
ring is a commercial multi-sensor wearable that measures multiple
physiological variables and shows acceptable accordance with
polysomnography-assessed sleep duration (de Zambotti, Rosas, Col-
rain, & Baker, 2019). For the present study, we focused on total sleep

duration as an outcome.

2.3 | Saliva assays

Saliva was collected by passive drool using a Saliva Collection Aid
(Salimetrics, State College, PA, USA), stored immediately on ice until
23:00, and then kept at —80°C until analysis. Melatonin saliva tubes
were wrapped with aluminium foil to avoid photodegradation
(Andrisano, Bertucci, Battaglia, & Cavrini, 2000). Saliva melatonin con-
centrations were determined by a commercially available immunoas-
say with luminescence detection (LIA, IBL-International, Hamburg,
Germany). Salivary free cortisol was measured using a chemilumines-
cence immunoassay (CLIA; IBL International, Hamburg, Germany). For
alpha-amylase analysis, we applied a quantitative enzyme-kinetic
method (Rohleder & Nater, 2009). Finally, salivary oxytocin was
measured using an Oxytocin ELISA kit (Enzo Life Sciences, New
York, USA).

2.4 | Statistical analysis

Data were analysed using IBM SPSS Statistics 26 (SPSS Inc. Chicago,
IL, USA). To account for intra- and inter-individual differences in

25UBO 1] SUOLILIOD 8A 11810 3 eatdce au Aq pousAoB a1 Safo1Le WO ‘38N 0 SN 10§ AIGITUIUO A3/, UO (SUONIPUOD-PUE-SUWLBY W00 A3 v AReid 1jBu 1 |uo//Sdy) SUoNIpUD Pue Swi 1 au1 95 *[£202/20/60] Uo ATeIqIT aUIluO 5|1 ‘Pl 20UBpIA aURILOGD AN Ad £v2ET SI/TTTT OT/10p/eY" 8| AeJq1jpuIu0//SdIY WOI} POPEOJUMOQ ‘0 ‘698ZSIET



ournal of

40f8 doum oy

METH ET AL

Research [l

baseline salivary concentrations of melatonin, cortisol, oxytocin, as
well as alpha-amylase activity, we calculated the difference between
the baseline (i.e., 22:00) and post-baseline time points (i.e., 22:20,
22:40, and 23:00). We also baseline-adjusted the subjective sleepi-
ness scores by subtracting the 22:00 KSS score from those measured
at 22:20, 22:40, and 23:00. Data distribution was tested using the
Kolmogorov-Smirnov test, and comparisons of baseline values
between the blanket conditions relied on a paired Student's t-test for
normally distributed variables and a Wilcoxon signed-rank test for
skewed variables.

We applied generalised linear mixed models (GLMMs; assuming a
normal distribution with an identity link function) to determine the
effects of the following fixed factors on the outcomes: within-subjects
factors BLANKET (i.e., weighted vs. light blanket) and TIME. We also
investigated possible interactions between BLANKET and TIME.
Unless otherwise specified, data are reported as mean + standard
error (SE). Due to sample size restrictions, we did not investigate
possible interactions between BLANKET and biological sex.

Ratings of perceived heaviness of the weighted blanket measured
on a 100 mm visual analogue scale were assessed after the end of the
second experiment. Using Spearman's correlational analysis, we
investigated whether the perceived heaviness of the weighted blanket
correlated with the change in salivary concentrations of melatonin,
oxytocin, cortisol, and alpha-amylase in the weighted blanket condi-

tion. Overall, p < 0.05 was considered significant.

3 | RESULTS

3.1 | Effects of the weighted blanket on salivary
melatonin, cortisol, alpha-amylase, and oxytocin

No baseline differences in any of the salivary factors were found
between the blanket conditions (p = 0.230 as derived from either a
Wilcoxon signed-rank test or paired Student's t-test; Table 1). The sal-
ivary melatonin concentrations rose on average by about 5.8 pg/mL
between 22:00 and 23:00 (p < 0.001 for TIME). The average increase
in salivary melatonin concentrations between 22:00 and 23:00 was
greater in the weighted blanket condition (weighted vs. light blanket:
6.6 £0.7 vs. 5.0+ 0.5 pg/mL; p = 0.011 for BLANKET; Figure 2a);
however, no interaction between BLANKET and TIME was found
(p = 0.855).

Salivary cortisol concentrations dropped on average by about
0.2 mmol/L between 22:00 and 23:00; however, no significant main
effects of TIME (p = 0.052) or BLANKET were observed (weighted
vs. light blanket: —0.2 £ 0.03 vs. —0.2 + 0.04 pg/mL from baseline;
p = 0.992 for BLANKET; p = 0.950 for BLANKET*TIME; Figure 2b).

Compared with its activity measured at 22:00, the activity of sali-
vary alpha-amylase was descriptively but not statistically reduced by
about 12 U/mL at 22:20, 17 U/mL at 22:40, and 25 U/mL at 23:00
(p = 0.213 for TIME). The change in alpha-amylase activity from base-
line did not differ between the two blanket conditions (weighted
vs. light blanket: —16.5+4.2 vs. —19.5+ 53 U/mL from baseline;

p = 0.665 for BLANKET); and no interaction was observed (p = 0.891
for BLANKET*TIME; Figure 2c).

Compared with the salivary levels measured at 22:00, oxytocin
rose by about 315 pg/mL at 22:20; 112 pg/mL at 22:40, and 84 pg/mL
at 23:00; however, no significant main effect of TIME was found
(b = 0.453 for TIME). The change in the salivary oxytocin concentra-
tions from baseline observed until 23:00 was highly variable within and
between subjects and did not reach significance between the weighted
and light blanket conditions (251 + 135 vs. 91 + 104 pg/mL from base-
line; p = 0.384 for BLANKET; p = 0.363 for BLANKET*TIME;
Figure 2d).

3.2 | Effects of the weighted versus light blanket
on subjective sleepiness before and after sleep

At 22:00, the participants exhibited a lower KSS score during the
weighted blanket condition; however, the difference in sleepiness
between the blanket conditions did not reach significance (p = 0.096
as derived from a Wilcoxon signed-rank test; Table 1). Irrespective of
the blanket condition, compared with the baseline, the KSS score was
0.4 = 0.1 points higher at 22:20, 0.8 + 0.1 points higher at 22:40, and
1.0 £ 0.2 points higher at 23:00 (p = 0.004 for TIME). The KSS score
was about 0.2 + 0.2 points higher during the weighted than the light
blanket condition; however, this difference did not reach significance
(p = 0.215 for BLANKET). Finally, the change in KSS scores from
baseline did not vary by TIME between the blanket conditions
(b = 0.498 for BLANKET*Time; Figure 2e).

The following morning, i.e., after the participants had slept either
with a weighted or a light blanket, no differences in the KSS scores
were found between the blanket conditions (weighted vs. light blan-
ket: 4.2 £0.2 vs. 4.2 + 0.2 points; p = 0.936 for BLANKET; 07:00:
48 +0.2; 08:00: 3.5+0.2; p<0.001 for TIME; p = 0.256 for
BLANKET*TIME).

3.3 | Effects of the weighted versus light blanket
on total sleep duration

Due to technical problems connecting the OURA ring with the mobile
application, on 13 of the 52 experimental nights (25% of the experimen-
tal nights), total sleep duration estimates were unavailable for the analy-
sis. No significant differences were found when comparing total sleep
duration between the blanket conditions (6.83 + 0.13 vs. 6.84 + 0.14 h;
p = 0.986 for BLANKET).

3.4 | Correlation between perceived blanket
heaviness and hormone secretion

As suggested by Spearman correlational analysis, the perceived heavi-
ness of the weighted blanket on a visual analogue scale was inversely

associated with the change in salivary melatonin concentrations in the
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FIGURE 2 Effects of the weighted versus light blanket on salivary (a) melatonin, (b) cortisol, (c) alpha-amylase activity, (d) oxytocin, and
(e) subjective sleepiness ratings. N = 26 (11 women). For oxytocin, no data from one female subject were available for analysis. *p < 0.05 for a
main effect of blanket (derived from a generalised linear mixed model using the within-subjects factors blanket and time as fixed factors)
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weighted blanket condition (Spearman's rho = —0.384); however, the
correlation did not reach significance (p = 0.064). No other correla-
tions with perceived heaviness were observed (Spearman's rho; corti-
sol: —0.190, p = 0.385; alpha-amylase: —0.189, p = 0.388; and
oxytocin: 0.130, p = 0.565).

4 | DISCUSSION

In the present experimental study, involving 26 healthy young men
and women, we found that using a weighted blanket in bed was asso-
ciated with a higher increase of salivary melatonin in the hour before
sleep than using a light blanket. Some studies suggest that melatonin
possesses sleep-promoting and anxiolytic properties (Brzezinski
et al., 2005; Madsen, Zetner, Mgller, & Rosenberg, 2020; Scheer &
Czeisler, 2005). However, whether the observed rise in melatonin
accounts for the sleep-promoting and anxiolytic effects of weighted
blankets reported previously (Ekholm et al., 2020; Eron et al., 2020;
Gee et al., 2016) is unclear.

Our study cannot identify the underlying mechanism for the
observed stimulatory effects of the weighted blanket on melatonin.
However, one explanation could be that the pressure exerted by
weighted blankets activates cutaneous sensory afferents, carrying sen-
sory information via the spinal cord to the nucleus tractus solitarius.
This brainstem region has projections to the paraventricular nucleus of
the hypothalamus (Saper, Loewy, Swanson, & Cowan, 1976), a brain
area hosting parvocellular oxytocinergic neurons. Through their impact
on other brain networks, parvocellular oxytocinergic neurons can pro-
mote calm and well-being and decrease fear, stress, and pain (Uvnas-
Moberg et al., 2019; Uvnas-Moberg, 1997b; Eliava et al., 2016). In addi-
tion, they also connect to the pineal gland to influence the release of
melatonin (Mgller, 2021), which could explain the more significant rise
in salivary melatonin in the weighted blanket condition. Noteworthy,
spinal cord injuries resulting in a total loss of afferent sensory signalling
are associated with a complete absence of evening melatonin increase
(Verheggen et al., 2012), suggesting a critical role of the peripheral sen-
sory nervous system in regulating the central nervous release of
melatonin.

We noticed an initial and transient rise in the circulating oxytocin
levels in the weighted blanket condition; however, this effect did not
reach statistical significance. Two factors affect the interpretation of
these findings. The first concerns the use of commercially available
assays for the measurement of plasma oxytocin (including the one
used herein), as the presence of multiple immunoreactive products in
addition to oxytocin may result in an overestimation of oxytocin
(Szeto et al., 2011). Furthermore, oxytocin levels are increased by the
oestrogen component of oral contraceptives (McCarthy, 1995), which
was used by the women participating in the study and may have
affected our ability to detect differences in oxytocin between the
blanket conditions.

A previous study found that the one-time use of a weighted blan-
ket resulted in reduced SNS activity (Chen, Yang, Chi, & Chen, 2012).

However, in our research, salivary concentrations of the stress

hormone cortisol (which dropped before sleep irrespective of the
blanket condition) and the mainly sympathetically regulated alpha-
amylase (Rohleder et al., 2004) did not differ between the blanket
conditions. Hence, our study does not provide compelling evidence
that dampening the activity of endogenous stress systems accounts
for the sleep-promoting and anxiolytic effects of weighted com-
pared with light blankets. However, we cannot rule out that the
activity of endogenous stress systems may have differed between
the blanket conditions if saliva had been collected over a more
extended period.

While sleepiness increased during the hour before scheduled
lights off, we did not find significant differences in subjective sleepi-
ness between the weighted and light blanket conditions before or
after one night of sleep. Additionally, the total sleep duration
remained unaffected by using a weighted blanket. At first glance,
these results may contradict a previous study in which using a
weighted metal chain blanket during bedtime over an extended period
reduced insomnia severity among patients with psychiatric diagnoses
(Ekholm et al., 2020). However, our study involved a highly selected
population of healthy young adults without any history of chronic
somatic or psychiatric co-morbidities or sleep disorders. Additionally,
we investigated the effects of a weighted blanket on sleep only for
one night, and sleep was measured with a consumer sleep wearable.
Thus, we cannot rule out that weighted blankets may aid sleep in
healthy young adults when used over more extended periods or that
the effects may have become visible with methods to assess sleep
other than the one used in the present study (e.g., polysomnography).
In this context, it is also essential to discriminate between the subjec-
tive and objective effects of weighted blankets. For example, one
study found that children with autism spectrum disorder favoured
using weighted blankets, despite a lack of objective changes in their
sleep (Gringras et al., 2014).

Several methodological limitations apply to our findings. First, it is
unclear whether using different weights of the weighted blanket
would have produced similar results. In this context, the perceived
heaviness of a weighted blanket, which can vary considerably
between subjects with different levels of interoceptive and sensory
awareness, could impact the extent to which the blanket affects the
salivary secretion of factors such as melatonin. It is also unclear
whether similar results would be seen in other populations,
e.g., elderly subjects and patients with sleep and neuropsychiatric dis-
orders. Finally, our findings must be confirmed in more extensive

studies.

5 | CONCLUSIONS

Our study is the first to suggest that using a weighted blanket may
result in a greater release of melatonin at bedtime. However, future
studies should investigate whether the stimulatory effect on melato-
nin secretion remains when using a weighted blanket over more
extended periods. It is also unclear whether the observed increase in

melatonin is therapeutically relevant.
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Abstract

Insomnia is @ common occurrence and can have a negative impact on physiological,
psychological and social well-being. There is a need for simple, effective solutions to
increase sleep quality. It has been suggested that weighted blankets and vests can
provide a beneficial calming effect, especially in clinical disorders. Hence, we aimed
to investigate the effects of a chain weighted blanket on insomnia, using objective and
subjective measures. Objectively, we found that sleep bout time increased, as well as a
decrease in movements of the participants, during weighted blanket use. Subjectively,
the participants liked sleeping with the blanket, found it easier to settle down to sleep
and had an improved sleep, where they felt more refreshed in the morning. Overall, we
found that when the participants used the weighted blanket, they had a calmer night’s
sleep. A weighted blanket may aid in reducing insomnia through altered tactile inputs,
thus may provide an innovative, non-pharmacological approach and complementary
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tool to improve sleep quality.

ABBREVIATIONS

ANOVA: Analysis of Variance; ASD: Autism Spectrum
Disorders; BMI: Body Mass Index; ISI: Insomnia Severity Index;
KSS: Karolinska Sleepiness Scale; PSG: Polysomnography; REM:
Rapid Eye Movements; Karolinska Sleepiness Scale; TST: Total
Sleep Time; VAS: Visual Analog Scale; WASO: Wake after Sleep
Onset

INTRODUCTION

According to most epidemiological studies, up to a third of the
population in industrialized countries suffers from poor sleep [1-
5]. This problem affects all categories of people from teenagers
to the elderly, and is increasing due to modern lifestyles and
the associated stressors, especially in cities. The impairment of
sleep has short- and long-term effects. It can lead to depression,
burn-out, psychosomatic disorders and addictions, as well as
other serious health problems (e.g. metabolic, cardiovascular)
[3,4,6,7]. It can affect professional lives (e.g. loss in productivity,
poor judgments, accidents, inadequate emotional reactions),
with great economic consequences. It can also have a negative
impact on social and family life. Pharmacological and behavioral
(e.g. cognitive, relaxation) methods are commonly used to treat
sleep disorders. However, drugs are often addictive or have
side effects, and psychological/behavioral methods require long
treatment sessions and it may take time to achieve satisfactory
results. Hence, there is a need for additional, simpler methods to
promote and maintain better sleep.

The application of deep pressure, through for example
weighted vests and blankets, has been reported to produce a
calming and relaxing effect in clinical conditions such as autism
spectrum disorders (ASD), attention-deficit hyperactivity
disorder,and pervasive developmental disorders [8-15]. Applying
deep pressure has been shown to be beneficial for children with
high levels of anxiety or arousal [16] and deep pressure touch may
also alleviate anxiety (e.g. in dental environments and bipolar
disorder [17,18]). There are also anecdotal reports suggesting
that the elderly who suffer from anxiety and dementia may find
relief from deep pressure touch and many nursing homes are
experimenting with weighted blankets.

A weighted blanket that is more than 10% of a person’s body
weight has been found to provide beneficial, calming effects [19].
Most of the research on weighted blankets has focused on their
use in children with clinical disorders, such as ASD. However, the
majority of these studies do not probe sleep objectively. To our
knowledge only one study has systematically investigated the
use of a weighted blanket during bedtime and this was in children
with ASD and severe sleep problems, using some objective
measures. The study found no increase in the total sleep time;
however, the blanket was favored by both the children and their
parents [20].

There is a need for systematic studies into the potential
benefits of weighted blankets for sleep, especially for adults and
those with insomnia. Hence, the aim of the present study was to
investigate whether the use of a weighted blanket may have a
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positive impact on adults with sleeping problems, mainly chronic
insomnia.

MATERIALS AND METHODS
Intervention

There are several weighted blankets on the market. For this
study we used a new type of chain-weighted blanket (Somna AB,
Stenkullen, Sweden), currently used both in nursing homes for
the elderly and in patients with ASD. The weight is provided by a
metal chain construction, which is evenly distributed throughout
the blanket and provides constant tactile stimulation across the
body. The participant can choose to sleep with the chain or the
padding side of the blanket closest to their body (hence provide a
different sensation). They can also use an additional quilt, either
over or under the blanket. The blanket is weighted without being
thick, and the fabric is such that the blanket does not particularly
provide additional warmth. Three weights were available (6, 8
or 10 kg) and the participants could select the most comfortable
one. The majority of the participants in the present study selected
the 8 kg blanket.

Study design

A repeated-measures study was undertaken in two clinical
sites in Sweden, over the course of a year. For each participant,
the study lasted 4 weeks. There was no control group, as the
participants were their own control, with baseline pre-test and
post-test measures. The study was approved by the Ethical
Committee of the Sahlgrenska Academy in Gothenburg and was
conducted according to the Declaration of Helsinki. Written,
informed consent was obtained from all the participants before
taking part and they were paid for their time. Prior to undertaking
the study, an effect size analysis was conducted to ascertain the
approximate number of participants required for significant
effects. This was based on statistical analyses from objective
and subjective results of a previous pilot study on 5 participants.
Cohen’s d was used to calculate an effect size of 0.75, with a power
of 0.8 (ratio 4:1 between type 1: type 2 errors); a minimum of 26
participants was required to gain statistical differences. Hence,
we aimed to recruit 30 participants to account for drop-out and
technical failures, due to the complexity of the study and its
design.

Study population

The inclusion criteria were: participants’ of\genders, aged
20-66, complaining of chronic insomnia, which was defined as
difficulties in falling asleep and/or maintaining sleep for several
nights a week (> 3 days) for more than 3 months, and having
feelings of not being refreshed when waking up in the morning.
If they were on medication upon entering the study, this was
continued throughout the trial period. Otherwise they had to
be healthy. The exclusion criteria were presence of illnesses
or newly discovered problems (<6 months), for example, sleep
apnea, untreated metabolic disorders or high blood pressure.
The participants should not have changed any medication in the
prior 4 weeks to commencing the study.

Participants were selected by advertising at the sleep clinics
and through leaflets on boards. A total of 33 healthy participants

complaining of chronic insomnia were recruited for the study;
31 completed the protocol (11 men, 20 women). For further
details about the participants, see Table 1. Prior to the study,
the participants also completed various questionnaires covering
environmental and lifestyle factors, including their health status,
irregularity in sleep-wake patterns and life style, variability of
sleep during the weekend, the presence of any sleep phase delay
or advance, their perception of sleep quality, and if they used any
medication.

The level of insomnia per participant was determined
according to the 7-item Insomnia Severity Index (ISI) [21], which
assesses the nature, severity, and impact of insomnia in their
life. Each question is rated from 0 (no problem) to 4 (severe
problem), with the total possible score being 28. A score of less
than7 reflects no clinically significant insomnia, 8-14 being sub-
threshold insomnia, while 15-21 represents moderate insomnia
and a score greater than 22 indicate severe insomnia. The
8-item Epworth Sleepiness Scale [22] was used to reflect any
daytime consequences of insomnia (i.e. daytime sleepiness). This
consisted of a questionnaire with answers ranging from 0 (no
chance of dozing) to 3 (high chance of dozing) to give a total out
of 24 points.

Procedures

After screening and consent, the eligible participants slept
for a week in their habitual environment, which consisted the
pre-test baseline period. The following test period followed
consisted of two consecutive weeks during which the participant
used the weighted blanket every night. They pre-selected a
blanket weight, but if they felt that it was too light or heavy, they
could change it after no more than two nights into the test. The
participant returned the blanket after these two test weeks and
slept for one more week in their ordinary, habitual conditions
(post-test period).

Methods for studying sleep patterns

The trial design included both objective (physiological) and
subjective (self-report) measures.

OBJECTIVE MEASURES

Continuous actigraphy (Actiwatch; Cambridge
Neurotechnology Ltd, Cambridge, UK) and comprehensive
polysomnography (PSG) recordings, in the participants’ own
home, were obtained.

The actigraphy watch consisted of an accelerometer that was
worn on the same wrist continuously during the 4 week period.
Data were stored in the watch unit. Analyses of patterns and
frequencies of movements were done by validated algorithms for
the recognition of basic sleep-wake patterns. The participants’
time-to-bed and waking-up time were reported in their sleep
diaries, which defined their sleep periods. The main analyses
were conducted on these sleep periods. The variables analyzed
included sleep latency, assumed sleep, total wake time, sleep
fragmentation index, number of bouts of immobile time and
their frequency, as well as the number of sleep bouts and their
duration. We did not want to interfere with the ordinary lifestyle
and activities of the participants, though we recommended that
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Table 1: Details about the participants.
Characteristic Number Mean * SD Range
Age (all) 31 47 + 14 years 21-66 years
Males 11 49 * 15 years 25-60 years
Females 20 43 + 13 years 21-66 years
BMI (all) 31 25.8+5.2 19.6-45.4
Males 11 271+29 23.9-30.8
Females 20 254 +5.8 19.6-45.4
ISI(all) 31 205 5-28
Males 11 19+4 11-23
Females 20 20+6 5-28
Epworth(all) 31 6+4 0-12
Males 11 6+3 2-12
Females 20 6+4 0-11
Weight of blanket/weight of participant 31 19% 7 12% -38%
Question No Occasionally/Yes Often
Do you take sleep medication? 66% 21% 14%
Do you have an irregular sleep cycle? 66% 21% 14%
Is your sleep different at the weekend? 48% 34% 17%
Do you have a phase delay with sleep? 90 % 10%
Do you do shift work? 93% 7%

Abbreviations: BMI: Body Mass Index; ISI: Insomnia Severity Index

they avoid major irregularities, if it meant a large variation in
their sleep-wake pattern e.g. going to bed late and getting up
late during the weekend. For participants that showed these
large irregularities in their routine(defined as exceeding 2 hours
deviation for 2 or more days), we restricted the analysis to 5
continuous days/nights for both the pre-test and the test period,
which typically did not include weekends where the larger
sleeping deviations tended to occur.

The PSG was measured using a 23 channel ambulatory
polygraph thatrecorded electroencephalography (electrical brain
activity), electromyography (muscle activity), electrooculography
(eye movements), electrocardiography (heart beat), respiratory
activity and oxygen content in the blood (pulse oximetry), while
a sensor pad, placed under the sheets, recorded body movements
and positions during the night (Biosaca; Swedsleep AB,
Gothenburg, Sweden). Two comprehensive PSG recordings were
completed at home, for each participant: one during the first pre-
test (no weighted blanket) week and one at the end of the third
week (test period, with the weighted blanket). PSG analysis was
done using the REM Logic software (Embla Systems LLC).

Further to conventional PSG analysis a validated automatic
system for analyzing body movements [23] was used (U-sleep;
Swedsleep AB, Gothenburg, Sweden). Based on the sensor pad it
detected specific movements and classified them into four groups
according to their duration(from < 5 s to >15 s), representing
jerks or twitches, minor or major adjustments, and turns in the
bed. The total number and duration of each of these measures
were calculated, as well as the distribution per recording hour,
with an emphasis on the next-to-last hour prior to waking up.
The following measures were gained: wake after sleep onset
(WASO; in mins), total sleep time (TST), sleep efficiency, sleep
latency, latency to deep sleep and rapid eye movements (REM),
number of awakenings, amount of deep sleep and REM, arousal

index, number of stage shifts, of sleep cycles, deep and REM sleep,
average deep sleep period, and sleep spindles index.

Subjective measures

During the whole experimental period, the participants
filled in a sleep/day diary reporting daytime behavior and sleep
perception together, with any comments about their night’s sleep
and any environmental changes of importance. Each morning,
they also reported their ‘sleep quality’ in a visual analog scale
(VAS; with the end-anchors ‘Very good’ and ‘Very bad’), as well
as on the Karolinska Sleepiness Scale (KSS; 1= very alert to 9 =
very sleepy) [24].

At the end of the study the participants reported their
subjective feelings about using the weighted blanket in an 8-item
VAS questionnaire, containing specific questions about their sleep
with the blanket (Table 2), where lower scores indicated more
favorable feelings towards the weighted blanket. Two further
questions were asked: (i) ‘Which side of the blanket is closest to
your body most of the time?” and (ii) ‘Did you use something else
as a cover, in addition to the weighted blanket? These were to
assess how the participants used the weighted blanket.

Data analysis

Statistical studies were made using SPSS (version 22; IBM,
Armonk, NY) and Prism (version 6; Graph Pad, La Jolla, CA)
where significant differences of p<0.05 were accepted. All the
analyses have been conducted on normalized data, as most of
the variables were not normally distributed. Hence, parametric,
interval statistics were carried out on the actigraphy, PSG and
U-sleep measures and repeated-measures analysis of variance
(ANOVA) tests were used. We compared the pre- and post-
test data with the weighted blanket data for each variable
using Bonferroni post-hoc corrected-significance tests, which
controlled for multiple comparisons. It was not always possible
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Table 2: The participants rated their subjective feelings about sleep with the weighted blanket using a visual analog scale for questions 1-8.
Score between 1 10
1 How do you find sleep with the weighted blanket? Comfortable Uncomfortable
2 How is your experienced sleep quality, as compared to having no weighted blanket? Better Worse
3 How do you find sleep with regard to the extra weight the blanket adds? Not difficult Awkward
4 Is it difficult to move with the weighted blanket? Not atall Very
5 Does the blanket affect your temperature in bed? Not at all Very
6 Is it easier to settle down to sleep with the blanket? Very Not at all
7 Does the blanket give you a sense of security? Very Not at all
8 How do you feel in the morning with the blanket? More rested More tired
to include all of the participants per measure due to issues such
as technical problems. The effects of confounding variables, A) & 35- * *x
such as the participant’s gender, age, use of medication, were E 304
tested as covariates. As the behavioral measures were based on T.E,’ 25 ] =
questionnaires, non-parametric, ordinal tests were used for the b= 20
analysis. 3
S 151
Additional analyses were conducted on a sub-set of 3 104
participants who rated the weighted blanket favorably, which S 5
was based on their subjective assessment scores, where lower s 0 .
scores indicated a higher liking. The criteria for exclusion Pre-Test  Blanket  Post-Test
(participant who disliked the blanket) were defined as a mean ®) Jodkk *
score on questions 1-8 of more than 5, a maximum score of 8 or 25000
more, and scores of 8 or more on more than two questions. £ 900004 —|_
Q
(=3
RESULTS 2 150001
=
The mean ISI score for all the participants was 19.5 (5.3 & 100001
SD), which indicated insomnia of moderate severity (see Table £ 5000
1 for further details).The mean Epworth score was 6.1 (¥3.7 SD) -
¥nd1cat1ng Fhat th.e participants h_ad.mlnor issues with sleepiness ProTest  Blanket  Post.Test
in the daytime, with further details in Table 1. ©
2501 *
OBJECTIVE MEASURES £
Ea01 T
Actigraph z
graphy £ 1501
The actigraphy was used to determine variables about sleep _‘;é 1004
metrics; therefore only the sleep period was analyzed, with the 8
time-in-bed adjusted according to each participant’s sleep diary. § 907
Actigraphy was obtained from 27 participants, from a total of = i
Pre-Test Blanket  Post-Test

26 different measures, although some of these measures were
seemingly redundant (e.g. immobility expressed in minutes
compared to immobility as a percentage of time). Significant
differences were found in comparing the pre-test period to the
test period with the weighted blanket. Specifically, the mean
sleep bout time (in mins) significantly increased (p = 0.035),
when using the weighted blanket. Furthermore, the total activity
score during the time in bed (p < 0.001) and the average dark
activity (activity during the night) (p = 0.032) significantly
decreased, during weighted blanket use. These measures are
shown in Figure 1.

There was an effect on the results from one of the covariates,
where significant decreases were found for the sleep latency
(p=0.010) and time-in-bed (p=0.009) during use of the weighted
blanket, if the participant used medication. The further analysis
on the participants that liked using the blanket (n = 19 subjects

Figure 1 Significant differences between the pre-test and blanket
sleep periods from actigraphy measurements.

Significant improvements were found during blanket use for objective
actigraphy measures, where there was (A) an increase in the mean
sleep bout time, and decreases in (B) the total activity score and (C)
the mean dark activity. The asterisks indicate the significance level
where * p < 0.05 and ***p < 0.001.

included) showed no further additional significant differences in
the results.

The post-test actigraphy period was compared to both the
pre-test and weighted blanket periods. Due to participant drop-
out, only 22 participants completed the post-test, as compared to
the 27 who completed the pre-test and weighted blanket periods.
There were no significant differences between the pre- and post-
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test measures. There was significant decrease between using the
weighted blanket and the post-test periods for the mean sleep
bout time in mins (p = 0.003), and significant increases in the total
activity score (p = 0.018) and mean activity score (p = 0.015).

PSG

A total of 25 participants completed both PSG tests during
the pre-test stage and while using the weighted blanket. PSG is
a state-of-the-art measure for sleep studies, but the participants
often reported that it was disturbing, due to the equipment
required. Only one measure gave significant difference during the
weighted blanket test, as compared to the pre-test: the spindles
index significantly decreased (p =0.003). However considering
only the 21 participants (out of the 25 who completed the PSG, i.e.
84%) who liked the blanket, WASO was decreased significantly
(p =0.004) and TST increased significantly with the blanket (p
=0.016).The effect of confounding variables on the PSG measures
was sought, where an effect of gender was found, but this was
only for the sleep spindles measure. Here, females had a higher
spindles index during use of the weighted blanket, as compared
to males (p = 0.024).

Movement analysis

The U-sleep data consisted of 6 measures collected from
23 of the 25 participants who completed the PSG (in 2 subjects
there were technical problems with the sensor pad). The mean
movements decreased in the next-to-last hour prior to waking
up, both in duration (p =0.001) and in number (p = 0.075).No
significant effects were found for the confounding variables on
the U-sleep measures. A further analysis was run using only the
subjects that liked using the weighted blanket (n = 15). Here, the
number of movements in the next-to-last hour prior to waking
up now showed a very significant decrease (p < 0.001), during
blanket use.

Subjective measures

The sleep quality and KSS measures were obtained from 29
participants. There were decreases in both of these measures,
meaning a better subjective sleep quality (sleep quality:
decreased from 5.9 (pre-test) to 5.5 (during blanket use), p =
0.005; KSS decreased from 5.8 (pre-test) to 5.5 (during blanket
use), p = 0.068). The post-test values showed no significant
differences with either the pre-test or weighted blanket periods
(both the sleep quality and KSS were 5.6).No significant effects
were found for the confounding variables on the KSS or sleep
quality measures, nor were any further differences found when
only the participants that liked using the blanket (n = 20) were
analyzed.

In Figure 2, the subjective assessment of using the weighted
blanket showed that overall, the participants liked sleeping with
the blanket (p =0.035), found easier to settle down to sleep (p =
0.032) and reported a much better quality of sleep (p = 0.004),
feeling more refreshed in the morning (p = 0.045). They were
not disturbed by the weight of the blanket (p =0.012) and in fact,
felt a sense of security (p = 0.042). Furthermore, the weighted
blanket did not affect their temperature in bed. The majority of
participants (63%) preferred the padding side of the blanket to
be closest to their body during sleep. The majority also just used
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Figure 2 Ratings of subjective feelings about sleep with the weighted
blanket. Each participant rated their feelings on VASs for eight items
(numbered 1-8, see questions in Tablel), where lower numbers are
more favorable ratings towards the weighted blanket. The dotted line
indicates the level between liking and disliking. The asterisks indicate
the questions where there were significant decreases under the
dotted line (i.e. significant liking), * p < 0.05, ** p < 0.01.

the weighted blanket (63%), as compared to 30% who used an
additional quilt under the blanket and 7% who used a quilt over
the blanket.

DISCUSSION

In the present study, a chain weighted blanket was found to
be effective at improving sleep quality in recognized insomniacs,
both in parameters measured objectively and subjectively. The
impact was more pronounced objectively when the participants
reported having a positive experience of using the weighted
blanket and if they used sleep medication. No adverse effects of
using the weighted blanket were found.

Weighted blankets providing a ‘cocooning’ feeling and are
often recommended for young patients with ASD and in the
care of agitated elderly people. However, to our knowledge this
is the first scientific study on the effect of weighted blankets in
insomniacs. The ISI results validated that the selected group had
mild-to-moderate insomnia and their Epworth scores, expected
to be low in this group of subject, though within the normal
range, were also a little elevated (mean = 6, indicating some
tendency for daytime consequences), meaning that the blanket
could be beneficial for general insomnia and potentially also for
mild sleep problems. Based on sensory integration, it has been
suggested that deep pressure and consistent sensory input,
such as provided by a heavy weight on the body, can reduce
physiological levels of arousal [25].A crucial point is that the
weight should not be too light or heavy, and the weight must
be evenly distributed throughout the fabric to provide constant
tactile stimulation distributed across the body, which the current
weighted blanket design provided.

There are many weighted blankets and vests on the market
with different designs, for example, those with metal chains
or covers filled with small plastic balls or pellets. Chain covers
and ball quilts may provide different sensations (e.g. tactile,
thermal insulation) and have different weights, which need to
be adapted individually, as some patients may be more sensitive
to stimulation, thus requiring a lesser-weighted blanket. The
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effectiveness of a weighted blanket has been found to relate to
the mass of a person, where a blanket that weighs more than 10%
of the person’s body is more beneficial [19]. All of the participants
in the current study had a weight of blanket/participant
ratio of more than 12% (see Table 1). The longitudinal chain
construction of the present weighted blanket may adjust well to
the participant’s body, where an even weight is delivered over
the body from the whole blanket surface, with the longitudinal
chain construction adding further pressure points that fluctuate
with minor movements producing a stroking-like effect.

There are limitations to the current study design, which
include a lack of a control group, the long duration of the study,
some missing data, and the inability to provide a placebo weighted
blanket. The participants represented their own control (pre-
and post-test measures) in our cross-over design and a control
group would only have been necessary if the goal was to compare
different types of blankets. However, in some tests, we had
reduced numbers of participants (e.g. in the PSG), particularly
due to technical issues with this equipment-intensive technique.
As we calculated that we needed at least 26 participants for
significant effects prior to the study, we conducted the study on 31
participants, which allowed for some issues and participant drop-
out (which occurred mainly at the week 4 post-test stage).Giving
a weighted blanket to control participants without insomnia
would have been less meaningful, unless we were interested in
looking at a possible negative impact of the blanket. However, the
strengths of our design include the use of combined objective and
subjective assessments using different, independent methods,
and the use of a pre- and post-test baseline.

PSG is the golden standard to study sleep, but it can be
cumbersome, disturbing and is limited to a few nights, hence not
representative of the subject’s habitual night sleep. The PSG did
show some beneficial effects of blanket use, including the TST
and WASO that were significantly improved in the 21 participants
reporting a subjective positive impact of the blanket. Regarding
the significant decrease in the spindles index, this may reflect the
responsiveness of the brain to stimuli, where a decreased amount
suggests a ‘loss of contact’ with the external environment, hence
working as a filter and enhancing sleep continuity [26]. The
movement (U-sleep) analysis was based on recordings from the
PSG pad; however, the first sleep hours can be disturbed by the
PSG. Hence, we used the ‘next to last hour’ measure to assess
sleep, since the last hour is often characterized by a shallow
sleep. The participants showed a decrease of movements this
next to last hour, which represented a quieter, more restful sleep.
Therefore the combination with actigraphy made for a more
comprehensive evaluation of the effects of using the weighted
blanket over time. The actigraphy showed a number of objective
improvements in sleep, including a decrease in movements and
an increase in the length of sleep bouts.

Overall, these measures suggest the additional pressure
stimulation from the weighted blanket provided a calming effect
on the participants, by decreasing agitation and increasing the
quality of their sleep. This was demonstrated through a decrease
in movements during sleep with the weighted blanket, which
were increased in the pre- and post-test periods, and also the
subjective increased in sleep quality (measured by the VAS)

and KSS (which is a validated instrumental scale). Although
these subjective measures are possibly less clinically relevant,
it is important to consider the psychological effects of using the
weighted blanket (cf.[20]), for example, having a positive attitude.
Weighted blankets and deep pressure touch may work well for
insomniacs, both through psychological means (e.g. calming and
‘cocooning’, releasing anxiety [27]) and physiological means (e.g.
tactile input that decreases activity of the sympathetic nervous
system [28]).As increased sympathetic arousal likely affects
sleep quality negatively, reducing it may aid sleep.

CONCLUSION

The weighted chain blanket used in the present study had
a positive impact on sleep, both objectively and subjectively,
where a number of physiological and behavioral measures were
improved during weighted blanket use. When the participants
used the weighted blanket, they had a calmer night's sleep,
with a decrease in movements. Subjectively, they believed that
using the blanket provided them with a more comfortable,
better quality, and more secure sleep. In conclusion, a weighted
blanket may aid in reducing insomnia through increased tactile
and proprioceptive inputs, may provide an innovative, non-
pharmacological approach and complementary tool to improve
sleep quality.
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ABSTRACT. This paper presents the results of a concurrent, nested,
mixed methods exploratory study on the safety and effectiveness of the
use of a 30 1b weighted blanket with a convenience sample of 32 adults.
Safety is investigated measuring blood pressure, pulse rate, and pulse
oximetry, and effectiveness by electrodermal activity (EDA), the State
Trait Anxiety Inventory-10 and an exit survey. The results reveal that
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the use of the 30 Ib weighted blanket, in the lying down position, is safe
as evidenced by the vital sign metrics. Data obtained on effectiveness
reveal 33% demonstrated lowering in EDA when using the weighted
blanket, 63% reported lower anxiety after use, and 78% preferred the
weighted blanket as a calming modality. The results of this study will be
used to form the basis for subsequent research on the therapeutic influ-
ence of the weighted blanket with adults during an acute inpatient mental
health admission. doi:10.1300/J004v24n01_05 [Article copies available for a fee
from The Haworth Document Delivery Service: 1-800-HAWORTH. E-mail ad-
dress: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.
com> © 2008 by The Haworth Press. All rights reserved. ]

KEYWORDS. Sensory modulation, weighted blanket, deep pressure
touch stimulation, skin conductance, electrodermal activity

INTRODUCTION

The weighted blanket is a therapeutic modality used within the scope
of occupational therapy practice (Nackley, 2001; Walker & McCormack,
2002). It has been increasingly employed in acute mental health care
settings for crisis intervention, preparatory purposes, and as a purposeful
activity, which appears to help the consumer nurture, soothe, and care
for himself or herself (Champagne & Stromberg, 2004). When used in
this way it is considered a sensory modulation treatment tool aiding in
the stabilization and recovery process (Champagne, 2005). While there
is no published research on the safety or effectiveness of the therapeutic
use of the weighted blanket, anecdotal accounts support that when used
in an individualized manner, the weighted blanket appears to facilitate
the ability to feel safe, comforted, and grounded in the world (Cham-
pagne & Stromberg, 2004; Heller, 2002).

The President’s Freedom Commission (Department of Health and Hu-
man Services, 2003) was initiated to promote a national focus on increas-
ing options in the areas of treatment, education, employment, assistive
devices, and universally designed technology for people with mental ill-
ness. National and state mental health organizations, such as the National
Association for State Mental Health Program Directors (NASMHPD)
and the Department of Mental Health (DMH) support this initiative and
advocate the use of more humane, person-centered, and sensory sup-
portive options (Huckshorn, 2004; National Executive Training Institute
[NETT], 2003). Although it is well established that no one therapeutic
tool is helpful to all consumers, the use of the weighted blanket as a
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prevention and/or crisis intervention tool, classifies as a primary and
secondary crisis prevention approach (NASMHPD, 1999), which may
ultimately help to decrease the need for the use of restraint and seclusion
(Champagne & Stromberg, 2004; NETI, 2003). Therefore, given the
potential of this humane and recovery supportive treatment option and
the importance of engaging in evidence-based practice, it is necessary
for occupational therapists to begin studying the safety and effective-
ness of the use of the weighted blanket.

Further, when requesting the allocation of resources to introduce a
novel treatment modality into clinical practice it is necessary to present
empirical evidence demonstrating that its use is within one’s scope of
practice and that it is both safe and effective. This may be achieved
through the application of principles from traditional social science and
engineering data analysis. Such an analysis will not only lead to a better
understanding of the therapeutic effects of deep pressure, but also will
lay the foundation for technological advances in the remote sensing of
anxiety (Luharuka, Gao, & Krishnamurty, 2003), and the engineering
of new and improved modalities offering deep pressure stimulation. To
this end, this paper presents the details of the first clinical study exploring
both the safety and effectiveness of the use of a 30 Ib weighted blanket, the
heaviest available at the time of the study, with a heterogeneous conve-
nience sample of 32 volunteer adults.

Background Information

Deep Pressure Stimulation (DPS)

One of the qualities offered by the weighted blanket is DPS, which is
generally referred to as a form of touch pressure applied to the body
providing the feeling of a firm hug, holding, swaddling, or massage
(Grandin, 1992). Although there is no published research regarding the
use of the weighted blanket, there is a growing body of research sup-
porting the use of DPS for varied therapeutic purposes. Interestingly,
when using Grandin’s Hug Machine, the use of DPS had a calming in-
fluence for adults and children with anxiety, autism, and attention dif-
ficulties (Edelson, Edelson, Kerr, & Grandin, 1999; Grandin, 1992).
Additionally, DPS applied through the use of the weighted vest, for chil-
dren with pervasive developmental and attention disorders, influenced an
increased ability to focus on fine motor tasks (Fertel-Daly, Bedell, &
Hinojosa, 2001; Olson & Moulton, 2004a, 2004b; VandenBerg, 2001),
and a decrease in self-stimulatory behaviors (Fertel-Daly et al., 2001).
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Foam-padded splints to the arms applying firm pressure appeared to help
reduce self-stimulatory and self-injurious behaviors in a child with au-
tism (McClure & Holtz-Yotz, 1991). Wrist weights providing DPS influ-
enced a reduction in self-injurious behaviors by 92% in a child with
intellectual disabilities (Hanley, Piazza, Keeney, Blakeley-Smith, &
Worsdell, 1998). These studies provide support for the use of DPS mo-
dalities for a variety of treatment purposes, such as the facilitation of
attention, self-control, and a decrease in anxiety. While providing some
evidence of the effectiveness of the use of DPS modalities these studies
do not specifically explore the use of the weighted blanket or whether the
modalities used are safe.

Measuring Safety and Establishing Guidelines

Safety guidelines established for the use of backpacks have been gen-
eralized to the use of the weighted vests and weighted blankets (Olson &
Moulton, 2004a; Walker & McCormack, 2002). This includes recom-
mendations according to body weight ratios (5-10%), the distribution of
the weight, and wearing schedules. Weighted vests are typically used
while in ambulatory and/or seated positions, whereas the weighted blan-
ket is not meant for use while ambulating. Rather, the weighted blanket is
used while in a lying down or seated position. Therefore, applying the
same backpack safety guidelines to the use of the weighted blanket is
unsubstantiated. Further, clinical experience of the authors suggests
that for some consumers the use of a weighted blanket that is more than
10% of the person’s body weight may be preferred. Hence, there is a
need to explore whether the use of the 30 Ib weighted blanket has a neg-
ative influence on physiological safety and whether there are patterns or
preferences according to body weight. Vital signs provide information re-
garding a person’s general health status and are used in this study to begin
to assess whether the deep pressure provided from a 30 Ib weighted blan-
ket influences adverse changes in the vital signs of the test participants.

Measuring Effectiveness

Mixed research methodology, the use of a combination of quantitative
and qualitative approaches, is considered a reliable way to measure the
effectiveness of therapeutic interventions (Creswell, 2003). Edelson et al.
(1999) used a mixed methods approach to explore the influence of DPS
provided by Grandin’s Hug Machine on the anxiety levels of children
with autism using the Connors Parent Rating Scale and electrodermal
activity (EDA). Skin conductance (SC), a measure of EDA, provides a
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direct measure of sympathetic activity and has been one of the most
widely used quantitative metrics in psychophysiology research (Boucsein,
1992; Cacioppo, Tassinary, & Bernston, 2000). Although only a mar-
ginal reduction in anxiety was revealed using SC, a significant decrease
in tension (a behavioral measure of anxiety) occurred, and researchers
concluded, “deep pressure appears beneficial for children with high lev-
els of anxiety or arousal, and there may be a threshold of anxiety or
arousal required for deep pressure to be beneficial” (Edelson et al., 1999,
p. 151). Krauss (1987) examined the influence of DPS among college
students using a self-controlled mechanical device to self-administer
DPS with a pulley system, using qualitative surveys and body tempera-
ture to monitor anxiety. Temperature is also a measure of sympathetic
arousal (Boucsein,1992). Although the results from Krauss’ study were
found to be inconclusive, these studies demonstrate the value of the
use of mixed methodology, including psychophysiological metrics in
addition to subjective self-report, when studying the influence of DPS.

Evidence demonstrates that sympathetic arousal is directly linked to
emotional and other cognitive processes such as attention, decision-mak-
ing, and memory (Damasio, Tranel, & Damasio, 1991; Damasio, 1994;
Bechara, Tranel, Damasio, & Damasio, 1996; Bechera, Damasio,
Tranel, & Damasio, 1997; Cahill, 1997). Further, chronic high levels
of sympathetic arousal are hallmarks of anxiety disorders and stress,
which are conditions associated with high levels of psychological and
physical morbidity (Russek, King, Russek, & Russek, 1990; Steptoe,
Cropley, & Joekes, 1999). It has also been demonstrated that treatments
influencing the reduction of autonomic arousal often reduce anxiety and
distress (Critchley, Melmed, Featherstone, Mathias, & Dolan, 2001).
Thus, it is hypothesized that the weighted blanket assists in helping con-
sumers decrease anxiety and levels of distress. Since SC is a direct mea-
sure of sympathetic nervous system activity, which is influenced by
anxiety, SC is a quantitative measure used to explore effectiveness. The
State Trait Anxiety Inventory-10 (STAI-10) and an exit survey are self-
rating metrics, also used to explore effectiveness.

METHOD
Experimental Design

A concurrent, nested, mixed methods design was used to gather quan-
titative and qualitative data. The qualitative data gathering process was
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embedded within the quantitative procedures. Figure 1 shows the ex-
perimental design.

Sample

A convenience sample of 34 people including 20 males and 14 fe-
males participated in the study. Testing was interrupted for two partici-
pants; therefore, the data for these two participants were not included in
the statistical analysis or results. Consequently, the final sample size of
the study was n =32. The age range was 18-58, with a mean of 31 and a
standard deviation of 11.7. The population was skewed toward younger
people because a large number of the volunteers were undergraduate
and graduate students. The lowest body weight of the participants was
112 1b and the maximum was 234 1b with a mean of 165 1b and a standard
deviation of 27.8 1b. Inclusion criteria required consenting, non-hospi-
talized, volunteer adults with no apparent medical conditions or physical

FIGURE 1. Experimental design overview.
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injuries between the ages of 18 and 64. Because this was an exploratory
study, a diverse group of people participated. It is understood however,
that age, sex, weight, and race may have varying influences on psycho-
physiological processes and responses.

Using random assignment and a cross over design the participants
were divided into two groups, each person receiving an even or odd
code and number designation. All persons participated in two-test ses-
sions, one session with the treatment (the 30 1b weighted blanket) and
one session without the treatment. The code the person was assigned de-
termined whether the treatment was given during the first or second
testing session. An even code required the use of the treatment (30 b
weighted blanket) during the first testing session, an odd code required
use of the treatment during the second testing session. Before any testing
or data collection occurred age, sex, and weight were recorded and all
participants signed an informed consent document. The informed consent
document explained potential risks or harm that could arise from being
a participant in the experiment, provided a general summary of the in-
struments to be used, and also the procedures that would take place
throughout the course of the experiment. Before starting the experiment,
the participants were each individually introduced to the test environ-
ment, room, and equipment, and the procedures of the experiment were
thoroughly explained. Questions were encouraged and answered before
the volunteers were asked to sign the consent form. Being fully informed
helps to reduce uncertainty regarding the testing procedures; otherwise,
the novelty of the experience may influence the test responses.

Setting

The study was conducted at the nursing resource room at Skinner
Hall at the University of Massachusetts-Amherst (UMASS). Two nurs-
ing resource rooms were set up to replicate a hospital-like setting, which
was determined to best afford a relatively controlled environment, al-
lowing for comparisons to be made in future studies conducted in an
acute mental health care hospital setting. Hospital beds with pull cur-
tains were used to seclude participants from the monitoring equipment
and most of the stimulation of the rest of the room. During the experi-
ment, the resource room door was locked, a sign was placed on the door
to inform the public that an experiment was taking place, and only the
participant and data collector were allowed in the room. Before the data
collection phase of the test session, the curtain was closed around the
bed; the data and all the equipment connected to the sensors were behind
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the curtain and out of view of the participant. The room temperatures
ranged between 72° and 75° Fahrenheit.

Procedures

Grandin (1992) reported the need to use 5 minutes of sustained DPS
to produce a calming influence with children. Anecdotally, the authors
have noticed that the influence is often observable within minutes of use
with adolescent-, adult-, and geriatric-populations in acute care mental
health settings. For the purposes of this initial exploratory study, 5-min-
ute time frames with and without the treatment were used. The partici-
pants were given a S-minute break between testing sessions where they
were required to complete a STAI-10 survey and leave the testing area.
The data collection equipment was set to have no alarms or noises and
remained quiet throughout the monitoring phases. All participants were
tested in the lying down position. Blood pressure was monitored on
the right upper extremity and all pulse oximetry, pulse rate, and SC data
were collected from the right hand. To ensure the consistency of proce-
dures and data collection throughout the experiment for all participants,
data collectors used a standardized data-recording protocol document and
practice sessions.

Instruments
The Treatment: The Weighted Blanket

One 30 1b weighted blanket was located at each of the two experiment
stations. The weighted blankets used in this study were 56 inches X 76
inches in size and each blanket weighed 5 b in itself (with all of the
weights removed). The blankets were each set up to contain five addi-
tional (removable) 5 1b sleeves of nylon material filled with popcorn
seed, each running the length of the blanket and securely buttoned into
place. Velcro secured each of the openings around the edge of the blan-
ket. The additional five weighted sleeves served to provide an addi-
tional 25 1b of weight in an evenly distributed manner throughout the
blanket. Thus, each blanket weighed a total of 30 Ib. The blankets used
in this study were purchased from Weighted Wearables and ordered spe-
cifically to be consistent in make/style, materials used, and weight. This
was carefully specified and subsequently verified by the researchers.
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Quantitative Measure of Safety: Vital Signs

For the purposes of this initial study exploring safety, the following vi-
tal sign metrics were used: pulse oximetry, pulse rate, and blood pressure.
Each participant’s vital signs, data with the blanket and without the
blanket, were compared for each vital sign measured in order to deter-
mine if the blanket influenced a change in vital signs. Table 1 shows the
safe ranges of the vital signs for adult populations, when in an upright
position (Barkauskas, Baumann, & Darling-Fisher, 2002). There are no
standardized vital sign parameters available for the lying down position;
thus, the information in Table 1 was used as a general guideline. It is well
established however that blood pressure and pulse rate decreases when
someone is lying down (Barkauskas et al., 2002).

Vital signs were obtained using a GE 4000 vital signs machine
(Model # DSH04490805GA). Pulse oximetry (SpO,) is a measure of
the amount of oxygen concentration in the blood. It is measured by plac-
ing a probe onto a person’s finger. The SpO, reading is also known as
the oxygen saturation level and is recorded as a percentage. The normal
SpO, range is from 90 to 100% in adult populations (Barkauskas et al.,
2002). Pulse rate indicates the number of times the heart beats per minute.
The anatomy and physiology of the blood pressure “is the interaction of
the cardiac output and peripheral resistance and is dependent on the ve-
locity of the arterial blood, intravascular volume, and the elasticity of the
arterial walls” (Barkauskas et al., 2002, p. 175). There are normal varia-
tions that can occur with a person’s blood pressure. Typically the first
reading is higher than others and at least one to three minutes should be
left between readings for accuracy. An average of readings over time
affords the best indication of an individual’s baseline blood pressure
(Barkauskas et al., 2002).

TABLE 1. Vital Signs Parameters

Age Temperature Pulse Respirations Oximetry BP Systolic BP Diastolic
per/min per/min Spo, (mm Hg) (mm Hg)
Adult 98.6 +/—1 60to 100 12t020 90 to 100% 100 to 130 60 to 85
(Mean 75)

Adapted from: Harkreader, H. and Hogan, M. A. (2004), and Barkauskas, Baumann, and Darling-Fisher
(2002).
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Quantitative Measure of Effectiveness:
Electrodermal Activity (EDA)

The effectiveness of the 30 Ib weighted blanket is measured using
EDA, the STAI-10, and an exit survey. EDA continuously changes over
time and influences the increased or decreased activity of the eccrine sweat
glands, and is measured through the collection of SC (Stern, Ray, &
Quigley, 2001). Hence, for the purposes of this study, SC is used as the
quantitative indicator of anxiety. Skin Conductance (SC) is obtained us-
ing the ProComp+ SC sensor from Thought Technology, using a con-
stant-voltage sampling of SC at a rate of 32 hz with an accuracy of = 5%.
Silver chloride cup electrodes were used to minimize the development of
bias potentials and polarization. The electrodes were secured to the volar
surfaces of the first and second distal phalanges of the right hand of each
participant, using Velcro fasteners. Since the results will be compared,
10% accuracy is used as the significance level, because, when comparing
the control group to the treatment group, it is possible that one of the read-
ings may have an error of +5% and the other by —5%.

RESULTS
Vital Signs Analysis and Interpretation

For the purposes of this study, a negative influence in vital sign mea-
sures concludes that the use of the 30 Ib weighted blanket is unsafe for the
participant. When the vital sign measures remain within the participant’s
normal range it is concluded that the treatment is generally safe. Not
taken into consideration during this initial exploration of the safety of
the use of the 30 Ib weighted blanket include additional safety factors
related to medical conditions not experienced by the participants (e.g.,
fractured bones, open wounds, circulatory disorders, pregnancy).

The safety results, as evidenced by the three vital signs metrics used,
are shown in the following sections. The ending values are analyzed
closely because the end of the 5-minute test sessions shows the accumu-
lated influence of the blanket use. The recorded values of the vital signs
data during the sessions without the blanket were used as a baseline. The
baseline data were compared to the data collected when the blanket
was used to determine if the blanket is the cause of the participant be-
ing within an unsafe range. A baseline is necessary since some of the



Mullen et al. 75

participants may naturally be outside of the safe ranges at their baseline
or because of some other unknown contributing variable.

Pulse Oximetry (SPO,)

Only 20 of the 32 participants were included in the pulse oximetry
analysis because of sensor attachment problems during data collection.
Table 2 shows the initial and final SPO, measurements for 20 participants
with complete sets of data collected, both with and without the blanket.
None of the participants shown in Table 2 have a final oxygen level be-
low 90%. Thus, there is no evidence to show that the weighted blanket
causes any adverse affects to the amount of oxygen in the blood.

Pulse Rate
As shown in Figure 2, none of the participants have a final pulse rate
greater than 100 beats per minute with or without the blanket. There are

seven participants whose pulse rates are under 60 beats per minute, with
and/or without the blanket. Of the participants with a pulse rate below

TABLE 2. Pulse Oximetry Results
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FIGURE 2. Pulse rate results: Each participant’s pulse rate after 5 minutes
of testing with the weighted blanket (squares) and without the blanket (dia-
monds).
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60 beats per minute, only one person’s pulse rate with the blanket is
below his/her control value without the blanket. This suggests that those
participants may normally have a pulse rate outside the general safe range
and that the weighted blanket was not the cause of the pulse rate being out
of the safe range.

Blood Pressure (BP)

The volunteer’s initial and final BP is averaged to account for the
variation in BP as discussed in the introduction. On average, all partici-
pants are found to be at the low end of the safe range. Only one participant
has an average BP, in either of the 5-minute test sessions, in the high end
of the safe range. Participant #2 has a high BP average. Upon further ex-
amination of this participant’s data, however, 3 of the 4 readings were
on the low end of the safe range. Only the first BP reading was high and
out of the safe range. Participant #2 had the blanket applied during the
first test session; the BP right before the blanket application was 150/89.
BP dropped to 121/76 by the end of the test session and was 124/77 and
125/72 for the beginning and end of the second test session, respectively.
Since the blanket was applied during the first session and the BP was high
before the blanket was applied, the high BP could have been a result of
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anxiety caused by participating in the experiment. Thus, the conclusion
should not be made that the blanket caused participant #2 to have an av-
erage BP out of the safe BP range over the test session.

Figure 3 shows the average systolic and diastolic BP for each person
with and without the blanket. The bold horizontal lines denote the safe
range over the course of the study. This figure shows that all but partici-
pant #2 were inside the safe range for the BP guidelines for systolic blood
pressure. The majority of the participants were toward the lower end of
the safe range for the average diastolic BP.

In sum, it can be concluded that the data from the three different vital
sign measures collected show that the use of the 30 Ib weighted blanket
did not cause the participants to move into an unsafe physiological range.
All 20 participants stayed above 90% for SPO,, all 32 participant’s pulse
rates stayed below 100 beats per minute and only one participant’s pulse
rate with the blanket was below his/her control value without the blanket.
Only one person was out of the safe range for systolic BP, which could
be attributed to anxiety from participating in the experiment, and not to
the blanket. No participant was outside of the safe range for diastolic BP.
The data give no evidence to indicate that the use of the 30 b weighted
blanket is unsafe.

FIGURE 3. Average diastolic and systolic blood pressure for each participant
with the blanket (squares) and without (diamonds) the blanket.
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EDA Data Analysis and Interpretation

Data interpretation is a critical step in the scientific study of the time
series data gathered using SC. It requires a standardization procedure that
ensures the integrity of information contained in the raw data in a consis-
tent and uniform manner. Accordingly, this study introduces one such
procedure to address the lag time effects related to sensor amplification,
the uncertainty associated with the response starting and ending times,
and the influence of external factors such as the curtain is closing and
opening affecting the responses. Specifically, to overcome the inherent
drawbacks by using the raw data, the SC recordings were extended in
this study to both before and after the actual test duration of 5 minutes.
Additionally, the actual start time was identified as the time at which
there was a noticeable drop in the SC reading caused by movement be-
fore the person was considered to be settled into the rest position, and
the corresponding SC reading at this start time was taken as the average
of the data up to that time. Figure 4 shows a sample time-series data and
the identification of the resulting 5-minute actual test session for further
data analysis.

Skin Conductance (SC) Results

Two of the 32 participants were dropped from the anxiety data analysis
because of problems with the SC sensor during their test sessions. Table 3
shows the mean values for the whole sample, the blanket first sample,
and the blanket second sample, as well as the standard deviation. The per-
cent change in the SC data is examined to study if there is a difference be-
tween using the blanket and not using the blanket. This percent change
acts as the indicator of how much change occurs over the 5 minute pe-
riod, taking into account different starting values by normalizing the
data. The average percent changes in Table 3 show that regardless of
blanket order or test session, SC values decrease significantly over time
indicating that the lying down position influences a reduction in anxi-
ety. When examining each person’s response, 27 of the 30 participants
have a decrease in SC over both of the 5 minute test sessions.

Table 4 shows the comparison of percent change in SC between
participants over a period of 5 minutes. To compare the participants’
responses, the percent change with the blanket is subtracted from the
percent change without the blanket for each person. If the resulting
number is negative then the person had a larger percent change in SC
without the blanket than with the blanket. Ten of the 30 participants



Mullen et al. 79

FIGURE 4. Example of the GSR level data with the landmarks of participants’
adjustment period and curtain close time, and the 5-minute time span of testing
window.
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demonstrated a significantly larger drop in SC when using the blanket
than when not using the blanket. Four of the 30 participants showed an
increase in SC with the blanket compared to when not using the blanket
and 16 participants had no significant difference between the two test ses-
sions.

Table 5 shows the results from performing a Student’s T-test assuming
unequal variance comparing “with the blanket™ to “without the blanket”
sample populations. T-tests were also used to compare the blanket ap-
plied to the first group to the blanket being applied to the second group.
The results from the statistical analysis show that there is no significant
difference between using the blanket and not using the blanket, and there-
fore, no difference between the orders in which the blanket was applied,
with an alpha of 0.05.

A z-test is also conducted for the entire sample because of the neces-
sary assumption of having more than 30 participants to assume normal-
ity. The results shown in Table 6 reveal a statistically significant result
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TABLE 3. Average and Standard Deviation of the SC Data for the Whole Popu-
lation

With Blanket Treatment

All Participants Blanket Applied Blanket Applied
18t Sample 2nd Sample
Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation
Initial 4.33 5.22 4.38 3.89 4.65 6.62
Final 2.65 4.21 2.47 2.46 3.07 5.70
Percent Change 38.73 20.00 43.59 18.90 33.94 21.65
No Blanket Treatment
All Participants Blanket Applied Blanket Applied
1st Sample 2nd Sample
Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation
Initial 4.36 4.53 4.25 3.57 4.76 5.63
Final 2.79 3.53 2.54 1.95 3.31 3.28
Percent Change 35.88 22.20 41.45 23.70 30.86 21.24

when comparing “with the blanket” and “without the blanket,” having
an alpha of 0.05. This verifies that there is no difference due to ordering.

STAI-10 Analysis and Interpretation

The STAI-10, a subscale of the State Trait Anxiety Inventory, is a stan-
dardized quantitative (closed-ended) 10 question survey used to measure
anxiety (Speilberger, Gorsuch, & Luchene, 1970). Data collected from
the STAI-10 were analyzed to show each participant’s self-rated per-
ception of anxiety with and without the treatment. The results were also
used in comparison with SC data for further SC validation. Since the
STAI-10 data was to be directly compared to the SC data, the two par-
ticipants who did not have SC results were not included in the analysis.
Using the STAI-10 results and comparing the scores obtained, after using
and not using the blanket, shows whether the use of the 30 1b weighted
blanket influences a larger decrease in self-perceived anxiety ratings.
STAI-10 scores and exit survey responses help to determine whether
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TABLE 4. Each Participant’s Percentage SC Change with and Without the
Blanket

Participant # WB Percentage NB Percentage Difference
Change Change (WB-2NB)
3 36.67 28.71 7.96
5 20.68 23.02 -2.34
7 66.67 64.02 2.65
9 24.06 33.33 -9.28
11 55.33 46.70 8.63
15 48.35 4419 4.17
17 44.32 -1.10 45.42
19 66.40 48.05 18.35
21 14.66 13.92 0.75
23 59.62 85.31 —25.68
25 49.22 25.02 24.21
27 64.33 33.72 30.61
29 30.77 25.00 5.77
31 29.65 45.31 —15.66
33 —7.89 17.24 —25.14
2 28.47 7.06 21.41
4 48.54 33.33 15.21
6 67.57 11.68 55.89
8 22.01 30.13 -8.12
10 50.00 42.07 7.93
12 12.31 44.99 —32.68
14 50.49 -25.17 75.66
16 27.71 22.92 4.79
18 6.67 5.26 1.40
20 42.52 39.06 3.46
22 56.17 45.46 10.63
24 59.17 43.43 15.74
28 66.05 61.85 4.20
30 43.37 47.98 —4.61

34 55.46 63.34 —7.88
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TABLE 5. Statistical Results from the Student’s T-test Comparison

All Participants Blanket 15t Sample
Compared to
Blanket 2nd Sample

With No
Blanket Blanket
t Stat 1.426 z Stat 1.401 0.302 —-0.479
P(T = t) one-tail 0.080 P(Z = z) one-tail 0.081 0.383 0.318
t Critical one-tail 1.672 z Critical one-tail 1.645 1.701 1.701
P(T = t) two-tail 0.159  P(Z = z) two-tail 0.161 0.765 0.636
t Critical two-tail 2.002  z Critical two-tail 1.960 2.048 2.048

TABLE 6. Statistical Comparison of All Participants with the Blanket and With-
out the Blanket

All Participants Blanket 15t Sample
Compared to
Blanket 2nd Sample
With No
Blanket Blanket
t Stat -3.102 z Stat —2.721 -0.474 0.329
P(T = t) one-tail 0.002 P(Z = z) one-tail 0.003 0.320 0.372
t Critical one-tail 1.699 z Critical one-tail 1.645 1.725 1.701
P(T = t) two-tail 0.004 P(Z = 2) two-tall 0.007 0.641 0.744
t Critical two-tail 2.045 z Critical two-tail 1.960 2.086 2.048

EDA alone is a metric that correlates with the subjective ratings of the
blanket’s influence. Table 7 shows the average STAI-10 scores for the
participants. Higher scores correspond to higher anxiety ratings. On av-
erage the participants scored lower after using the blanket than without
the blanket. For the participants having the blanket applied first, the
mean STAI-10 score was 12.5 compared to a mean score of 15.7 without
the blanket in the second session. For the sample population having the
blanket applied second, the mean score was, 13.2 with the blanket and
15.3 without the blanket.

These results show that at least 33% of the sample using the blanket
had a significantly greater drop in SC or anxiety than without using
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TABLE 7. Average STAI-10 Data for All Participants with the Blanket and With-
out the Blanket

STAI-10 All Participants  Blanket 15t Sample  Blanket 2"d Sample
Mean

Blanket Applied 12.87 12.53 13.20

No Blanket Applied 15.50 15.73 15.27

NB-WB 2.63 3.20 2.07

the blanket, and 53% of the sample experienced no difference when
comparing the blanket condition and the no-blanket condition. It was hy-
pothesized that only a portion of the tested participants would respond to
the blanket with a reduction in anxiety, particularly given that it was a
low anxiety population as evidenced by the initial STAI-10 question-
naire results. Grandin (1992) specifically indicated that there might need
to be a threshold anxiety before DPS will be effective. Also, given that
the population is non-acute and, by lying down for 5 minutes anxiety lev-
els dropped greatly, it may be possible that participants reached their
steady (minimum anxiety) dynamic state or baseline SC so that the
blanket could not reduce SC levels much further.

From the STAI-10 survey data collected, there were 19 participants
whose anxiety decreased more with the blanket, 8 participants experi-
enced no change, and 3 had higher anxiety with the blanket than with-
out. Comparing the STAI-10 data to the SC data in Table 8, it seems that
SC accurately indicated the participant’s perceived change in anxiety
when the use of the blanket resulted in higher anxiety than without the
blanket. This raises the question as to why the SC data did not match the
STAI-10 survey data. Since the SC measurements indicated when the
anxiety of the participant was higher with the blanket and not for when
the anxiety was lower with the blanket suggests that by lying down for
5 minutes the participants reach their baseline SC even though anxiety
continues to decrease. For some participants using the blanket, the blan-
ket influences an activating response and raises the SC above baseline
so the effects could be seen.

Exit Survey Analysis and Interpretation

In addition to STAI-10 data, the exit survey questions were analyzed
to explore each participant’s responses regarding the use of the weighted
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TABLE 8. Statistical Comparison of the Group with the Blanket and Without the
Blanket

STAI-10 Skin Conductance
Greater Change Greater Change No Total
With Blanket  Without Blanket = Change
Greater change with blanket 7 3 9 19
Greater change w/o blanket 1 1 1 3
No change 2 - 6 8
Total 10 4 16 30

blanket, personal preferences, and whether the self-reports matched the
STAI-10 and SC results. When asked, “when did you feel more relaxed,
when using the blanket or when not using the blanket?” 25 of the 32 par-
ticipants (78%) reported that they felt more relaxed with the blanket than
without the blanket.

The exit survey included the question, “how did the amount of weight
feel?” with three choices to choose from: too much, not enough (I would
like it heavier), and good. Table 9 explores if there is a relationship be-
tween body weight and preference for a 30 Ib weighted blanket. Only
one person reported that the 30 Ib weighted blanket was “too much,”
and, given the variability of body weight among the participants, body
weight did not appear to significantly influence the person’s preference
regarding the 30 Ib weighted blanket.

Additionally, the participants were asked to rank their preferences ac-
cording to four of the qualities afforded by the weighted blanket using a
Likert scale [ranking very effective (1) through very ineffective (5)].
These qualities include: the warmth of the blanket (temperature), the
weight of the blanket (30 Ib/deep pressure), the feel of the fabric (tactile),
and that it was voluntarily used (not forced upon the participant). Table 10
shows the varied responses.

Finally, to the question “any other comments about the SC or weighted
blanket?” Ten participants commented on the use of the blanket, and all
were positive comments. When comparing the SC data for these ten
particular participants, four had a larger percent change in SC with the
blanket, four had a larger percent change in SC without the blanket, and
two had no change.
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TABLE 9. Deep Pressure Stimulation (DPS) Self-Report

DPS of the 30 Ib. Weighted Blanket Number of Responses  Body Weight Ranges
“Not enough” 5 112 -234 Ibs.
“Good” 26 114 -206 Ibs.
“Too much” 1 174 Ibs.

TABLE 10. Weighted Blanket Qualities: Participant’s Self-Ratings

Weighted Blanket Qualities Very ) (3) (4) Very
Participant’s Rankings Effective (1) Ineffective (5)
Warmth (Temperature) 12 15 3 1 1
Weight (Deep pressure) 13 15 2 2 0
Feeling of the fabric (Tactile) 11 11 7 2 1
Voluntarily used (Not forced 10 13 7 1 1
upon you)

DISCUSSION
Limitations

There are several limitations in this study. One limitation is that only
a S-minute time frame was used in each of the test sessions; therefore,
results cannot be generalized to the use of the 30 Ib weighted blanket for
longer time periods. Second, since one of the primary purposes of the
study was to research safety, participants were all required to use the
full 30 Ib. When using the weighted blanket in clinical practice it is part
of the protocol to individualize the amount of weight used and the pre-
ferred weight placement. Hence, different results may be obtained with
the individualization of the amount of weight used. Third, the pulse
oximetry and SC sensors did not stay in place for all of the participants;
therefore, not all participants’ pulse oximetry, pulse rate, and SC data
were obtained. Fourth, there may be a difference in the results if the group
without the blanket used a thin sheet rather than no sheet or blanket at
all. Fifth, there is an absence of well-established mathematical models
to characterize SC data without the use of other physiological measures
such as respiration, though general guidelines have been put forward
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using parameters such as number of SC peaks and their corresponding
values (Boucsein, 1992). Thus, it is possible that the development and
subsequent use of empirical models, through additional dynamic and
statistical analysis of data, may provide more insight into the influence
of the use of the weighted blanket. A final limitation includes the use
of a low-to-no anxiety population, while according to Edelson et al.
(1999), a threshold of arousal or anxiety may be necessary to influence
SC changes when using modalities providing DPS. The low anxiety
contributed to the physiological signal to seemingly reach a floor during
the 5-minute test sessions.

Implications and Recommendations

This paper presents the results of a first exploratory study on the
safety and effectiveness of the use of a 30 1b weighted blanket among
a heterogeneous, non-hospitalized volunteer sample. A general proto-
col using quantitative and qualitative metrics was piloted to determine
whether it would be useful in future studies on the safety and effective-
ness of the weighted blanket. This research group will conduct these
studies with both an adult population during an acute inpatient mental
health hospitalization and a non-acute, volunteer adult population sub-
jected to a high anxiety task.

The results of this study demonstrate that the use of a 30 1b weighted
blanket did not adversely influence pulse oximetry, pulse rate, or blood
pressure. Further, using SC as an anxiety metric, 33% of the participants
were found to exhibit a greater reduction in anxiety with the weighted
blanket than without the blanket. Observations however, reveal that there
appear to be differences in the results. The corresponding STAI-10 sur-
vey responses showed that 63% of the participants rated their anxiety
lower with the use of the weighted blanket. Furthermore, according to
the exit survey, 78% reported a lower anxiety after using the blanket
than when not using the blanket. Thus, the results indicate that the use
of the 30 1Ib weighted blanket has a calming influence for some adults.

For many participants, the perceived sense of relaxation is greater
than indicated by SC measures. This may be a result of some of the partic-
ipants’ reaching a SC floor as a sole result of lying down for 5 minutes.
Further research comparing additional psychophysiological metrics
more sensitive to changes in anxiety, in conjunction with SC, may en-
hance the ability to more accurately measure anxiety through the use
of quantitative measures. Future studies looking at correlations among
SC, DPS, age, sex, race, sensory tendencies, consumer preferences, and
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diagnostic factors is recommended to continue exploring the safety and
effectiveness of the therapeutic use of the weighted blanket. Re-
search is needed to explore other aspects of safety, such as the use of the
weighted blanket with people with different medical conditions. Addi-
tionally, future research may afford the ability to gain knowledge of how
to engineer new technologies in the remote sensing of anxiety, and new
DPS devices specific to people’s unique needs and preferences.
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Study Objectives: This study aimed to evaluate the effect of weighted chain blankets on insomnia and sleep-related daytime symptoms for patients with major
depressive disorder, bipolar disorder, generalized anxiety disorder, and attention deficit hyperactivity disorder.

Methods: One hundred twenty patients were randomized (1:1) to either a weighted metal chain blanket or a light plastic chain blanket for 4 weeks. The outcome
was evaluated using the Insomnia Severity Index as primary outcome measure and day and night diaries, Fatigue Symptom Inventory, and Hospital Anxiety and
Depression Scale as secondary outcome measures. Sleep and daytime activity levels were evaluated by wrist actigraphy.

Results: At4 weeks, there was a significant advantage in Insomnia Severity Index ratings of the weighted blanket intervention over the light blanket (P <.001) with
alarge effect size (Cohen’s d 1.90). The intervention by the weighted blanket resulted in a significantly better sleep-maintenance, a higher daytime activity level, and
reduced daytime symptoms of fatigue, depression, and anxiety. No serious adverse events occurred. During a 12-month open follow-up phase of the study,
participants continuing to use weighted blankets maintained the effect on sleep, while patients switching from a light to a weighted blanket experienced an effect
on Insomnia Severity Index ratings similar to that of participants using the weighted blanket from the beginning.

Conclusions: Weighted chain blankets are an effective and safe intervention for insomnia in patients with major depressive disorder, bipolar disorder,
generalized anxiety disorder, or attention deficit hyperactivity disorder, also improving daytime symptoms and levels of activity.
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BRIEF SUMMARY

wrist actigraphy.

Current Knowledge/Study Rationale: Insomnia is common in psychiatric disorders, contributing to the effect of disease. This study aims to evaluate the
effect of weighted chain blankets as a treatment for insomnia in patients with psychiatric diagnoses.

Study Impact: In this randomized controlled study, we show that weighted chain blankets, a commonly used empirical treatment for insomnia, significantly
reduce the severity of insomnia and improve daytime symptoms in a wide range of psychiatric disorders (major depressive disorder, bipolar disorder,
attention deficit hyperactivity disorder, or generalized anxiety disorder). The clinical efficacy was supported by an objective assessment of sleep utilizing

INTRODUCTION

Insomnia is a clinical condition characterized by difficulty of
initiating or maintaining sleep, often accompanied by daytime
symptoms such as fatigue, anxiety, and depression. Among
adults, insomnia is one of the most prevalent psychiatric con-
ditions. Depending on the criteria used, the prevalence in the
population varies between 30% and 48% having insomnia
symptoms to around 6% fulfilling criteria for the diagnosis.'”
In studies of patients with comorbid psychiatric diagnoses, the
prevalence of insomnia tends to be higher, in average around
40% and reaching 80% in patients with depressive disorder.'*
Insomnia is often long-lasting. In a study by Mallon et al, 75%
of participants with insomnia at baseline showed persistence
of insomnia 12 years later.*
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Insomnia causes considerable discomfort and decreases the
working capacity of the individual. It increases the risk of
accidents and mortality, leading to high societal costs.”® Many
psychiatric disorders are associated with high rates of severe
insomnia, associated with substantial functional impairment.”
Up to 70% of bipolar patients and 60% of adults with depression
and anxiety suffer from insomnia.® Continued sleep distur-
bance after successful treatment of affective episodes is a risk
factor for relapse in both major depressive and bipolar
disorders.”™'! Among patients with attention deficit hyperac-
tivity disorder (ADHD), the prevalence of insomnia has been
estimated at 6% to 80%, enhancing the burden of cognitive
dysfunction, fatigue, and emotional symptoms.'? Insomnia is a
core feature of generalized anxiety disorder, affecting 60% to
70% of patients with this diagnosis.'*!'*
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The primary therapeutic interventions for insomnia are cog-
nitive behavioral therapy and pharmacological treatment. Al-
though sufficient for a majority of patients, about 40% do not
respond to those standard treatments.!> There is a need for
additional therapies for insomnia.

Two methods commonly used by occupational therapists for
patients in psychiatric care is the therapeutic use of compression
and weight.''” A weighted chain blanket is a blanket in which
metal chains have been sewn in. Chain blankets apply pressure
to the whole body as a form of deep pressure stimulation and
are used for sleeping problems and anxiety.

A suggested explanation for the calming and sleep-promoting
effect is the pressure that the chain blanket applies on different
points on the body, stimulating the sensation of touch and the sense
of muscles and joints, similar to acupressure and massage.'®"’
This increases the sense of the body and its limits and provides
confidence. There is evidence suggesting that deep pressure
stimulation increases parasympathetic arousal of the autonomic
nervous system at the same time reducing sympathetic arousal,
which is considered to be the cause of the calming effect.?*!
Also, the deep pressure on the body increases levels of oxytocin,
which has a central role in relaxation and sleep. Oxytocin may
produce anxiolytic-like or sedative effects and an increased pain
threshold.”*** There have also been attempts to improve sleep
by other sorts of manipulations of bed clothing. McCall et al
randomized 29 healthy adults to either bedsheets impregnated
with bioceramic far-infrared technology or standard bedsheets.
They found that persons assigned to far-infrared sheets reported
fewer insomnia symptoms and less napping.**

Evidence for the clinical effect of weighted blankets for
insomnia is scant. In a controlled study of autistic children with
sleeping problems, the use of a weighted blanket did not de-
crease the time to fall asleep or increase the total sleeping time.
The weighted blanket was, however, appreciated by children
and parents, and blankets were well tolerated.”® In a study of
children with ADHD, the authors concluded that the use of
ball blankets is a suitable and effective method of treating
insomnia.”® In a study of 32 healthy students, the use of
weighted blankets was considered safe and calming with a
smallimpact on blood pressure and pulse rate.'” An open study
of 33 otherwise healthy participants complaining of chronic
insomnia found that the weighted blanket had a positive impact
on sleep, by both objective and self-reported measures.?’
Evaluations have shown that weighted blankets for adults are
a safe method.'”?® Controlled studies of weighted blankets as a
treatment for insomnia in adults with co-occurring psychiatric
disorders are nonexistent to our best knowledge, and a recent
review of the clinical effects of weighted blankets found little
evidence that they are helpful for insomnia.?*-*°

Despite the shortage of scientific evidence, treatment with
weighted blankets is an increasingly recommended intervention
for relaxation, insomnia, and other sleeping problems.'”-*67
In Stockholm, around 2,700 chain blankets are prescribed to
adults in psychiatric care every year.

This project started with an open clinical follow-up study of
weighted blankets in 199 psychiatric patients with affective and
ADHD diagnoses and co-occurring insomnia.>' Due to the bene-
ficial results, we decided to proceed with a controlled study.
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Aims of the study

This study aimed to evaluate the effect of chain blankets on
insomnia and sleep-related daytime symptoms for patients with
major depressive, bipolar disorder, generalized anxiety disorder or
attention deficit hyperactivity disorder in a controlled fashion.

METHODS

Study cohort

The study was performed in accordance with the World Medical
Association Declaration of Helsinki after approval by the re-
gional ethical review board in Stockholm (registration number
2015/102-31/2). All study procedures took place at the Af-
fective Disorder Clinic at Psychiatry Southwest in Stockholm,
Sweden, after oral information and the signing of a written
consent form. Participants were free to withdraw from the study
at any time without prejudice. Participants were recruited from
affective disorder clinics in the Stockholm county through
notification to doctors at the clinics that they could refer patients
with psychiatric disorders and co-occurring insomnia to the
occupational therapist at the Affective Disorder Outpatient
Clinic for possible inclusion in a study of chain blankets. The
referring doctors were not part of the study team and made their
diagnoses of insomnia before patients consented to the study.
The inclusion criteria for the study were clinical insomnia for
more than 2 months with a score over 14 points at the Insomnia
Severity Index (ISI) and a diagnosis of either major depressive
disorder, bipolar disorder, generalized anxiety disorder, or
ADHD. Exclusion criteria were active drug abuse, overuse of
sleep medication, and illnesses affecting cognitive functions,
such as dementia, schizophrenia, severe developmental disor-
ders, Parkinson’s disease and acquired brain injury.

Primary and secondary outcomes

The ISI is the primary outcome measure in this study. ISI is a
7-item, self-report measure for the evaluation of insomnia.*
Items in the ISI concern difficulties falling asleep, problems
staying asleep, daytime symptoms connected to the sleeping
problem, and worrying about sleeping too little. Each item can
be rated from 0 to 4, giving the rating scale a maximum
summed score of 28 points. According to the guidelines for
interpretation, 0—7 should be interpreted as no clinically sig-
nificant insomnia, 8—14 as subthreshold insomnia, 15-21 as
clinical insomnia of moderate severity, and 22-28 as severe
clinical insomnia.*?

The impact of sleep problems on quality of life and function
during daytime was evaluated using the Fatigue Symptom
Inventory, a self-report assessment to measure the intensity and
duration of fatigue, and the Hospital Anxiety and Depression
Scale (HAD) as a secondary outcome measure.>*>°> The HAD is
divided into subscales for depressive symptoms (HAD-D) and
anxiety symptoms (HAD-A), which are reported separately.
Neither the depression nor the anxiety subscale of HAD in-
cludes an item related to sleep.

Patients’ sleep symptoms were also evaluated from day and
night diaries, a self-rating scale developed by Assistive Technology
Stockholm (Stockholm, Sweden) for the evaluation of weighted
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Table 1—Description of the sample and distribution between the randomized groups.

Variable T_ot1a2I0 Cont;ol_ leémket Weighr:e_d 6Bljflanket P-Value
Sex Female 82 (68.3%) 34 (60.7%) 48 (75.0%) 093
Male 38 (31.7%) 22 (39.3%) 16 (25.0%)
Age (mean 39.6, range 18-77) <40 65 (54.2%) 30 (53.6%) 35 (54.7%) 902
>40 55 (45.8%) 26 (46.4%) 29 (45.3%)
Diagnoses Bipolar type 1 14 (11.2%) 8 (14,2%) 6 (9.4%)
Bipolar type 2 25 (20.1%) 13 (23.2%) 12 (18.8%)
Bipolar NOS 9 (7.5%) 3 (5.4%) 6 (9.4%) 679
Recurrent depression 46 (38.3%) 18 (32.1%) 28 (43.8%)
GAD 13 (10.8%) 7 (12.5%) 6 (9.4%)
ADHD 13 (10.8%) 7 (12.5%) 6 (9.4%)
Use of hypnotics Yes 44 (36.7%) 21 (37.5%) 23 (35.9%) .859
Use of sedatives Yes 39 (32.5%) 14 (25.0%) 25 (39.1%) 101
Use of lithium Yes 24 (20.0%) 9 (16.1%) 15 (23.4%) 314
Use of anticonvulsants Yes 17 (14.2%) 11 (19.6%) 6 (9.4%) 108
Use of antipsychotics Yes 27 (22.5%) 17 (30.4%) 10 (15.6%) .054
Use of antidepressants Yes 64 (53.3%) 26 (46.4%) 38 (59.4%) .156
Use of stimulants Yes 11 (9.2%) 6 (10.7%) 5 (7.8%) 582
Sleep disturbance Mean duration (years) 20.2 (SD 15.0) 19.7 (SD 14.0) 20.6 (SD 15.9) .755

For the grouping of medications used by the participants of the study, see Table 2. ADHD = attention deficit hyperactivity disorder, Bipolar-NOS = bipolar
disorder not otherwise specified, GAD = generalized anxiety disorder, SD = standard deviation.

blankets. In the day and night diaries, patients estimated the time
it took to fall asleep (in minutes). They also rated 10 sleep-
related symptoms on visual analog scales 65 mm in length,
where 1 meant severe problems and 65 no problems. Five items
concerned nighttime symptoms (awakenings, relaxed sleep,
calm sleep, pain, and anxiety). The rating scale also contained
5 similar visual analog scales for daytime symptoms: alertness,
concentration, worrying/relaxed, pain, and anxiety. We imple-
mented objective analyses of nighttime sleep and daytime activity
using wrist actigraphy. The study protocol did not include sleep
diaries, which prevented us from calculating parameters using time
in bed (such as sleep efficiency or latency to fall asleep). However,
we could reliably estimate total sleep time, number of awakenings,
and total time awake after sleep onset (wake after sleep onset,
WASO) as objective measures of nighttime sleep and analyze
them in relation with the main outcome measure. For daytime
activity, we assessed the activity recorded during the most active
10 hours of the day (circadian peak of activity) by estimating the
average hourly activity and the timing of peak of circadian activity.

Inclusion and randomization

From March 2015 to May 2017, 121 patients were referred for
evaluation. One patient did not fulfill the criteria and was not
included in the study. For a description of the study cohort, see
Table 1. The patients were diagnosed clinically by psychiatrists
who were not part of the study team or the evaluation of sleep
disturbance with the ISI, and who had made the diagnoses
before patients consented to be evaluated for the study. Par-
ticipants were, with few exceptions, in a stable condition
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relative to their primary diagnoses but were experiencing
problematic insomnia. Most of the patients used medication
(Table 1). The patients and their doctor were told not to change
doses during the study or stop or start using new drugs.

After inclusion, study participants were evaluated by ISI, the
Fatigue Symptom Inventory (FSI), and HAD. During the first
week after inclusion, participants were asked to wear an actigraph
(GENEActiv, Activinsights Ltd., Cambridgeshire, UK) on the
wrist of the nondominant arm in order to record activity. After
completing the actigraphy recording, participants were randomly
assigned either to a weighted chain blanket or a control blanket in a
1:1 proportion, using a concealed lottery method.

For the weighted chain blanket, a flexible weight protocol
was used. Participants assigned to the weighted blanket tried an
8-kg chain blanket at the clinic. If they found it too heavy, a 6-kg
weighted chain blanket was offered instead. As a control
condition we used blankets into which plastic chains had been
sewn of the same shape and size as the metal chains in the
weighted blanket. The control blanket weighed 1535 g. When
checking the weight of standard blankets for sale in one of the
largest stores in Stockholm, we found their weights ranging
from 550 to 2389 g (average 1332 g). Study participants were
kept blind to treatment allocation by the information that they
would be assigned to one of two types of chain blanket, without
any information about the difference in weight. Blood pressure
and heart rate were registered at randomization, and at the end of
4 weeks’ use of the blankets.

The controlled phase of the study was evaluated with the ISI
by a telephone interview at week 1-2 and by visits at 3 and
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4 weeks’ use of the blanket. Actigraphy recordings were ac-
quired during the fourth week of the controlled phase of the
study. FSI, HAD, and day and night diaries was also assessed at
the fourth-week visit. ISI scores at 4 weeks after randomization
was the primary endpoint. Response was defined as a decrease
of 50% or more in the ISI from baseline to the endpoint. Re-
mission was defined as a score of 7 or less on the ISI scale at the
endpoint. All evaluations were performed by a rater blind to the
randomization and allocation of blankets.

After completing the controlled phase of the study, partici-
pants were invited to enter a 12-month open continuation phase
ofthe study. Participants who had been allocated to the weighted
blanket were allowed to continue with weighted blankets, while
participants assigned to the control blanket were switched to
a weighted blanket. All patients, except 7, accepted the offer.
Thus 112 participants continued using weighted blankets in
the open part of the study. For the continuation phase, all
participants tested 4 different weighted blankets: 2 chain
blankets (6- and 8-kg) and two ball blankets (6.5- and 7-kg).
After the test, the patients were freely allowed to choose the
blanket which suited them best. Follow-up at 8 weeks after
randomization with ISI consisted of a visit, and at 6 and
12 months after randomization, a telephone interview. The 7
participants who chose to stop using blankets were included
in the follow-up study.

Objective evaluation of sleep

Actigraphic recordings were acquired using GENEActiv
Original wrist-worn actigraphs (Activinsights). Briefly, the
devices recorded wrist movement using 3-dimensional ac-
celerometers capable of recording up to 8¢ with a resolution of
3.9mg in either direction at a 30-Hz sampling rate. The raw data
was processed in MATLAB (The MathWorks, Natick, MD),
using a modified version of the code (https://github.com/
DavidRConnell/geneactivReader). The Euclidean norm of
change in acceleration vector was first smoothed using a rolling
Gauss window spanning 1 second (30 consecutive datapoints),
then values below 20mg were set to 0 before computing the sum
of changes in acceleration over 1-minute epochs. We defined 2
behavioral states, “sleep” and “wake” based on the recurrence
rates calculated using recurrence quantification analysis (RQA),
as described by Vanderlei Parro et al.*® This method requires the
optimization of 3 parameters: window size (for smoothing the
actigraphy data before calculating the recurrence plot), epsilon
(the size of the vicinity to define similarity between trajectories
in the phase space to derive the binary recurrence plot for RQA),
and threshold for binary state classification (“asleep” and
“awake”). These parameters are typically optimized by com-
paring simultaneous recordings of wrist actigraphy and poly-
somnography, the gold standard for quantitative sleep analysis.’
Polysomnography data were not available for this study, and the
psychiatric pathology associated with insomnia in our pop-
ulation precluded the use of parameters optimized on populations
ofhealthy controls available in the literature. Therefore, we used a
combination of data-driven parameter optimization and heuristic
selection of parameter values. We first smoothed the actigraphy
data with a sliding Gauss window (width: 10 minutes). For the
binary recurrence plot, we defined trajectories in the phase space
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to be “similar” if the distance between the points was smaller
than the 10th percentile of all distances in the recurrence plot.
Last, the threshold used for binary classification of states was
determined using Otsu’s method on the recurrence rate. The
recurrence rate, calculated as the rate of occurrence of similar
trajectories for each datapoint, typically assumes a bimodal
distribution, where resting episodes (steady, low-level activity)
are characterized by high recurrence rate, while active episodes
(variable and relatively intense activity) are characterized by
low recurrence rate. Otsu’s method to set the threshold between
the 2 states relies on optimization of intraclass variance. Indi-
vidual thresholds estimated this way were used for binary
classification of each datapoint as either “awake” or “asleep.”
The calculations for objective parameters of sleep were based on
activity recorded between 20:00 and 12:00. The resting period

Table 2—Grouping of medications used by the participants
of the study.

Hypnotics Nitrazepam
Zolpidem
Zopiclone
Propiomazine
Alprazolam
Diazepam
Hydroxyzine
Oxazepam
Promethazine
Alimemazine
Lithium citrate
Lithium carbonate
Lamotrigine
Pregabalin
Valproate
Avripiprazole
Flupentixol
Olanzapine

Sedatives

Lithium

Anticonvulsants

Antipsychotics

Perphenazine
Quetiapine
Amitriptyline
Bupropion
Citalopram
Duloxetine

Antidepressants

Escitalopram

Fluoxetine
Mirtazapine
Nortriptyline
Paroxetine

Sertraline

Venlafaxine

Vortioxetine
Methylphenidate

Stimulants

September 15, 2020


https://github.com/DavidRConnell/geneactivReader
https://github.com/DavidRConnell/geneactivReader

B Ekholm, S Spulber, and M Adler

was defined as the timespan between the beginning of the first
episode of consolidated sleep longer than 5 minutes (ie, at least 5
consecutive “asleep” datapoints) and the end of the last episode
of consolidated sleep longer than 5 minutes. By setting these
criteria, we aimed to reduce the bias of including severely
fragmented sleep at transitions between consolidated sleep and
wake periods. Total sleep time and WA SO were estimated as the
total number of datapoints labeled as “asleep” or “awake,”
respectively, during the resting period.

To evaluate daytime activity, we focused on the circadian
peak of activity defined as a continuous 10-hour-long recording
segment containing the largest amount of activity. We divided
the actigraphy recording into contiguous 24-hour segments
(midnight to midnight) and smoothed the data with a 10-hour
sliding Gaussian window before detecting the circadian peaks.
We recorded the total amount of activity recorded during the
circadian peak and the time of occurrence of the circadian peak
of activity. All parameters were estimated separately for each
24-hour interval, then averaged per participant before statistical
analyses. Participants with fewer than 3 consecutive days recorded
were excluded because the within-participant variability is very

Weighted blankets for insomnia in psychiatric disorders

high when intervals shorter than 4 days are analyzed (unpub-
lished observation).

Statistical method

The analysis was done on an intention-to-treat basis. The
randomization procedure was evaluated by a chi-square test for
categorical variables (sex, age, diagnosis, and medication
[ves/no]), and by ¢ test for independent samples for the duration
of sleep disturbance. We analyzed the change over time of the
primary outcome variable ISI from preintervention to the end of
the controlled phase of the study by the paired 7 test. Changes in
ISI, FSI, and HAD scores during the study were also evaluated
by repeated-measures analysis of variance. Response (yes/no)
and remission (yes/no) were evaluated by logistic regression
models with odds ratios and 95% confidence intervals. We also
calculated the effect size by Cohen’s d.

Eight- and 6-kg blankets were treated together as weighted
blankets in the analysis. Changes in blood pressure and pulse
frequency were tested by repeated-measures analysis of vari-
ance. Data for dropouts were treated by the last observation—
carried forward method. For the analysis of secondary outcome

Table 3—Repeated measures analysis of variance.

Diagnosis Blanket PIEIE WT;:( 1 WT;:‘ 2 WT;:( 3 WT;:( 4 n P-Value
All Control 212 16.9 15.5 17.5 18.8 56 < 001
Weighted 217 13.2 12.0 11.6 9.2 64
Bipolar type 1 Control 20.6 15.9 14.0 16.4 16.5 8 026
Weighted 20.2 1.2 8.0 7.2 8.5 6
Bipolar type 2 Control 211 16.8 12.9 15.1 18.4 13 001
Weighted 19.9 1.8 1.3 104 9.4 12
Bipolar-NOS Control 21.3 15.0 20.0 22.7 22.0 3 001
Weighted 222 14.0 12.0 13.2 10.5 6
Recurrent depression Control 217 17.7 17.0 17.8 18.7 18 < 001
Weighted 227 13.5 13.2 13.0 9.6 28
GAD Control 216 16.9 15.7 18.6 20.0 7 < 001
Weighted 22.0 16.3 10.2 85 6.2 6
ADHD Control 20.3 17.3 16.3 19.0 20.1 7
Weighted 21.0 135 13.8 14.0 9.5 6 003
FSI FSI
Al Control 84.0 — — — 74.5 56
. <.001
Weighted 85.1 — — — 52.9 64
HAD-D HAD-D
Al Cor.1tro| 9.5 — — — 8.9 56 < 001
Weighted 10.5 — — — 6.1 64
HAD-A HAD-A
Al Cor'1tro| 13.6 — — — 12.9 56 < 001
Weighted 13.8 — — — 10.3 64

Repeated measures analysis of variance between control and weighted blanket on the Insomnia Severity Index (IS), the primary outcome measure, and the
secondary outcomes, FSI, HAD-D, and HAD-A, showing mean values, numbers, and test of significance between the interaction between time and the
intervention. ADHD = attention deficit hyperactivity disorder, Bipolar-NOS = bipolar disorder not otherwise specified, FSI = Fatigue Symptom Inventory,
GAD = generalized anxiety disorder, HAD-A = Hospital Anxiety and Depression Scale subscale for anxiety symptoms, HAD-D = Hospital Anxiety and

Depression Scale subscale for depressive symptoms.
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measures, we used repeated-measures analysis of variance
models, followed by contrast analysis. All statistical analyses
were performed in Statistica 13 (TIBCO, Palo Alto CA).

RESULTS

There were no significant differences between the randomized
groups concerning sex, age, diagnostic composition, medica-
tion, or duration of sleep disturbance (Table 1 and for the
grouping of medications, see Table 2). Ten participants found
the 8-kg chain blanket too heavy and chose to use a 6-kg chain
blanket instead. One participant discontinued the study due to
feelings of anxiety when using the blanket. Thus, 119 partic-
ipants completed the controlled phase of the study. Only the
participant mentioned above, experiencing anxiety by the
blanket, discontinued the controlled phase of the study. Oth-
erwise there were no reports of side-effects. Actigraphy was
recorded in 113 patients before treatment (109 recordings in-
cluded after quality control) and in 84 patients after treatment
(79 included after quality control). In the longitudinal analyses
we included 77 participants recorded both before and after
treatment (35 controls and 42 using weighted blankets, out of
which 16 were nonresponders and 36 were responders).

Primary outcome
We found a significant effect of the weighted blanket on the primary
outcome measure, [SI, compared to the control blanket for all study
participants at endpoint (P < .001). In the analysis of all par-
ticipants, the effect was significant after 1 week of blanket use
(Table 3, Figure 1). We found no significant difference in the
effect of the weighted blanket for sex or diagnostic subgroups.
The response rate was 59.4% (n = 38) for the weighted
blanket group compared to 5.4% (n = 3) for the control blanket
group (Figure 1). Remission rate was 42.2% (n=27) compared
to 3.6% (n = 2). The likelihood of responding was almost 26
times greater in the weighted blanket group than in the control
blanket group (odds ratio 25.8, 95% CI 6.8-85.7) and the
likelihood to remit was nearly 20 times greater (odds ratio 19.7,
95% CI4.4-87.9). The effect-size was large, with a Cohen’s d of
1.90. Participants who continued to the 12-month open phase of
the study numbered 112. Participants who switched from the
control blanket to a weighted blanket experienced an effect similar
to patients who had used the weighted blanket from the beginning,
and improvements increased during the 12-month follow-up pe-
riod (Figure 1). At 12 months, 92% of all initial participants (n =
119), including those participants who chose not to continue
with the blankets, were responders and 78% were in remission.

Analysis of nighttime sleep in relation

to primary outcome

Next, we investigated the effects of weighted blankets on nighttime
sleep using objective parameters of sleep derived from actigraphy
recordings as well as self-reported scales. First, we validated WASO
against the primary outcome measure and found that WASO was
positively correlated with the total ISI score before treatment
(Figure 2A), and that an increasing score on ISI item no. 2
(difficulty staying asleep) was associated with higher WASO
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Figure 1—Effects of weighted blankets on
insomnia severity.
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(A) In the controlled phase, total ISI score decreased significantly in
patients using the weighted blankets already after 1 week. In the open
phase, the average total IS score decreased to 7 and lower, indicative of
remission (dashed line indicates the ISI score defining remission). (B) The
proportion of responders (ie, patients in whom ISI score decreased below
50% ofinitial value) is significantly higher in patients using weighted blankets
compared to patients using control blankets in the controlled phase. In the
open phase of the study, where all participants used a weighted blanket,
the proportion of responders further increased and was not different
between the patients assigned initially to control or weighted blankets.
1Group assignment applies only to the controlled phase (first 4 weeks of
the study). *P < .05, interaction effect, repeated measures analysis of
variance (A); chi-square test for proportions (B).

(Figure 2B). Weighted blankets did not have a significant effect
on total sleeping time (not shown) or WASO (Figure 2C).
However, patients using weighted blankets reported an im-
provement in the ability to maintain sleep (Figure 2D).

Effects on daytime activity

Poor sleep is associated with worse performance in daytime
activity.’® When we analyzed the daytime fatigue, as quantified
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Figure 2—Assessment of nighttime sleep in relation to primary outcome measure.
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(A) Total time awake after sleep onset correlated with total ISI score in all patients before treatment (Pearson r=0.29, P <.05). (B) WASO increased with self-
reported difficulty to maintain sleep (item no. 2 on ISI scale) before treatment. (C) Using weighted blankets did not have a significant effect on WASO. (D)
Patients using weighted blankets reported improved ability to maintain sleep (assessed by means of visual analog scale, VAS). *P <.05, repeated measures
analysis of variance, followed by contrast analysis. VAS = visual analog scale, WASO = wake after sleep onset.

by FSI, we found a significant reduction in FSI in patients
using weighted blankets (Table 3, Figure 3A). Next, we asked
whether the decrease in FSI was reflected in altered patterns of
daytime activity. To this end we focused on the circadian peak
of activity, which evaluates the participant’s ability to output
sustained activity during the day. We found that patients us-
ing weighted blankets displayed a significant increase in cir-
cadian peak of activity after treatment compared to controls
(Figure 3B). In addition, the circadian peak was delayed in
patients using weighted blankets (Figure 3C). This means that
the level of activity was increased, and the patients were able
to sustain activity for longer time, presumably also with lower
number of resting periods required during daytime (illustrated
in Figure 3D).

Effect on nighttime sleep and daytime

activity in responders

We then analyzed in what way the changes in nighttime sleep
may differ in relation to the response to treatment. To this end,
we split the group of patients using weighted blankets into
responders and nonresponders based on the relative change in
ISI score using a threshold value of 50% (responder-relative
decrease > 50%; nonresponder-relative decrease < 50%) before
assessing the changes induced by the use of weighted blankets.
We found that responders displayed a significant decrease
in WASO (Figure 4A) and reported a larger improvement in
sleep maintenance (Figure 4B) compared to nonresponders. In
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addition, the increase in the circadian peak of activity was similar
in responders and nonresponders (Figure 4C). In contrast, the
delay in the timing of the circadian peak of activity was sig-
nificant only in responders (Figure 4D).

Effect on depression, anxiety, and blood pressure
Also, we found that depressive symptoms and anxiety symp-
toms decreased significantly for participants allocated to the
weighted blanket, compared to participants assigned to the
control blanket in the controlled phase (Table 3). The blood
pressure decreased significantly from randomization to 4 weeks
in both groups, with no significant differences between the
weighted and control blanket (Table 3). A few patients with
suspected hypertension were referred to primary care.

DISCUSSION

In this randomized study, weighted blankets showed a signif-
icant effect on insomnia in patients with major depressive
disorder, bipolar disorder, generalized anxiety disorder, or ADHD.
The impact on insomnia was clinically meaningful. The mean level
of insomnia improved from almost reaching “severe,” to a level
of “subthreshold insomnia” on the primary outcome measure,
ISI. The likelihood to remit was 26 times larger in the weighted
blanket group than in the control blanket group. The 12-month
follow-up study supports the long-term effect of weighted
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Figure 3—Effects of weighted blankets on fatigue and daytime activity.
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(A) Daytime fatigue score decreased significantly after treatment in patients using weighted blankets. (B) Daytime activity increased only in patients using
weighted blankets. (C) The time of occurrence of circadian peak of activity was delayed after treatment in patients using weighted blankets, but notin the control
group. (D) lllustration of changes in patterns of activity in one patient after using weighted blanket for 4 weeks. Raw data (gray dots) is displayed as the amount of
activity (integrated over 1-minute bins) plotted against the time of collection relative to the 24-hour cycle (6 consecutive days on both occasions). The circadian
profile (red line) was obtained by smoothing the raw data with a sliding 10-hour-wide Gaussian window. Before treatment, the patient exhibited a rather flat
circadian profile, with consistent activity during the night (consolidated sleep episodes between 4:00 and 13:00) and a very short period of consistent activity
(between 13:00 and 16:00). In contrast, activity during nighttime was reduced after treatment, and the circadian peak of activity was more robust and occurred
later (16:50 vs 13:08). Note that after treatment the patient had only 2 episodes of consolidated sleep (arrowheads) between 12:30 and 23:00 over 6 days, which
illustrates the improved ability to sustain activity during daytime. *P <.05, repeated measures analysis of variance, followed by contrast analysis. FSI = Fatigue
Symptom Inventory, ISI = Insomnia Severity Index, WASO = wake after sleep onset.

blankets. Participants who continued using the weighted blankets
maintained the impact on sleep, while patients switching from a
light to a weighted blanket got an effect on ISI ratings similar to
participants using the weighted blanket from the beginning.

In the controlled phase of the study, 10 participants found the
8-kg chain blanket too heavy and used a 6-kg blanket instead.
However, after 4 weeks of use, most of the participants in the open
phase selected a heavier blanket. Only 1 participant discontinued
the study due to feelings of anxiety when using the blanket. Thisisa
rare occurrence in clinical practice, and patients with claustro-
phobiaare usually able to continue treatment with a lighter blanket.

We found it interesting that there were more than twice
as many women as men included in the study. This could be
considered as sex bias, but it is consistent with earlier reports on
the higher prevalence of insomnia among women.***° There is a
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need for further research to understand why the prevalence of
insomnia and other sleeping problems differ so much between
women and men. However, no difference between sex in the
effect of weighted blankets was found in this study.

In addition to decreasing the severity of insomnia, patients
using weighted blankets reported positive effects on daytime
fatigue. This was corroborated by objective measures of day-
time activity: patients using weighted blankets appeared able to
have more sustained active intervals, as demonstrated by the
increase in activity level and the delay in the time of occurrence
of circadian peak of activity.

The intervention by the weighted blanket also significantly
improved symptoms of depression and anxiety compared to the
control blanket group. These findings might seem surprising.
However, previous studies described similar antidepressant
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Figure 4—Differences between responders and nonresponders within the group of patients using weighted blankets.
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(A) WASO decreased significantly only in responders. (B) Patients responding to treatment reported a more robust increase in sleep maintenance than
nonresponders. (C) The increase in activity during the most active part of the day (circadian peak of activity) was similar in responders and nonresponders. (D)
The circadian peak of activity was delayed in responders, but not in nonresponders. *P <.05, repeated measures analysis of variance, followed by contrast

analysis. VAS = visual analog scale, WASO = wake after sleep onset.

effects of sleep therapy using cognitive behavioral therapy.*!*?

One suggested explanation for the antidepressant effect of im-
proved sleep is that depression is more often caused or maintained
by insomnia than vice versa.*** In addition, reduced daytime
fatigue may also facilitate behavioral activation, which is a
cornerstone of cognitive behavioral therapy for depression.
Other suggested mechanisms are the effect of decreased sleep on
the production of brain-derived neurotrophic factor and changes
in the cortisol hormonal and immune systems.***’

We also investigated the differences in the effects of the
intervention in patients who responded compared to patients
who did not respond. Both self-ratings and objective measures
of nighttime sleep indicated that responders experienced sig-
nificantly better sleep maintenance. Similarly, the effect of
weighted blankets on daytime activity point to a stronger effect
in responders than in nonresponders.

A limitation of the study was the risk of disclosure of blanket-type
to the rater, who was supposed to be blind to treatment allocation.
Disclosure of blanket type, however, happened only once during the
study when a participant unintentionally revealed the type by re-
lating that the blanket had signaled in a metal detector at an airport
security control station. In addition, the study protocol did not
include sleep journals or polysomnographic recordings, which
restricted the extent of the objective investigation of sleep.

Strengths of the study are the controlled design and the
relatively large number of participants. The inclusion of patients
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with different psychiatric diagnoses improved the generaliz-
ability of the study since the reduction in the severity of insomnia
was found in all diagnostic subgroups, implying that the effects of
weighted blankets are independent of psychiatric diagnosis. The
primary outcome measure ISI is an established rating scale for
insomnia. In a comparative study of 6 rating scales for insomnia,
ISI'was found to be the most accurate measure to discriminate cases
and non-cases of insomnia.*® Also, the results are supported by
objective sleep parameters derived from wrist actigraphy re-
cordings. The long follow up period support the results of the
controlled phase of the study. The study has a high ecological validity
since the participants were real patients from psychiatric clinics.

In conclusion, we have shown that weighted blankets are an
effective, safe, and clinically meaningful treatment for insomnia in
patients with co-occurring major depressive disorder, bipolar
disorder, ADHD, or generalized anxiety disorder. The intervention
by the weighted blanket improved not only nighttime sleep but also
daytime functioning, as illustrated by higher activity levels and
reduced symptoms of fatigue, depression, and anxiety.

ABBREVIATIONS

ADHD, attention deficit hyperactivity disorder
FSI, Fatigue Symptom Inventory
HAD, Hospital Anxiety and Depression Scale
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ISI, Insomnia Severity Index
WASO, wake after sleep onset

REFERENCES

1.

20.

21.

22.

23.

24.

Ohayon MM. Epidemiology of insomnia: what we know and what we still need
to learn. Sleep Med Rev. 2002;6(2):97-111.

. Morin CM, LeBlanc M, Daley M, Gregoire JP, Mérette C. Epidemiology of

insomnia: prevalence, self-help treatments, consultations, and determinants of
help-seeking behaviors. Sleep Med. 2006;7(2):123-130.

. Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances and psychiatric

disorders. An opportunity for prevention? JAMA. 1989;262(11):1479-1484.

. Mallon L, Broman JE, Akerstedt T, Hetta J. Insomnia in sweden: a population-

based survey. Sleep Disord. 2014;2014:7 pages.

. Léger D, Bayon V. Societal costs of insomnia. Sleep Med Rev. 2010;14(6):

379-389.

. Wickwire EM, Shaya FT, Scharf SM. Health economics of insomnia treatments:

The return on investment for a good night's sleep. Sleep Med Rev. 2016;30:72-82.

. Soehner AM, Harvey AG.Prevalence and functional consequences of severe

insomnia symptoms in mood and anxiety disorders: results from a nationally
representative sample. Sleep. 2012;35(10):1367-1375.

. Harvey AG, Schmidt DA, Scarna A, Semler CN, Goodwin GM. Sleep-related

functioning in euthymic patients with bipolar disorder, patients with insomnia,
and subjects without sleep problems. Am J Psychiatry. 2005;162(1):50-57.

. Kraus SS, Rabin LA. Sleep America: managing the crisis of adult chronic

insomnia and associated conditions. J Affect Disord. 2012;138(3):192-212.

. Harvey AG. Sleep and circadian rhythms in bipolar disorder: seeking synchrony,

harmony, and regulation. Am J Psychiatry. 2008;165(7):820-829.

. Gershon A, Do D, Satyanarayana S, etal. Abnormal sleep duration associated

with hastened depressive recurrence in bipolar disorder. J Affect Disord.
2017;218:374-379.

. Yoon SY, Jain U, Shapiro C. Sleep in attention-deficit/hyperactivity disorder in

children and adults: past, present, and future. Sleep Med Rev. 2012;16(4):371-388.

. Anderson DJ, Noyes R, Jr., Crowe RR. A comparison of panic disorder and

generalized anxiety disorder. Am J Psychiatry. 1984;141(4):572-575.

. Monti JM, Monti D. Sleep disturbance in generalized anxiety disorder and its

treatment. Sleep Med Rev. 2000;4(3):263-276.

. Morin CM, Vallieres A, Guay B, et al. Cognitive behavioral therapy, singly and

combined with medication, for persistent insomnia: a randomized controlled trial.
JAMA. 2009;301(19):2005-2015.

. Champagne T, Stromberg N. Sensory approaches in inpatient psychiatric

settings: innovative alternatives to seclusion & restraint. J Psychosoc Nurs Ment
Health Serv. 2004;42(9):34-44.

. Mullen B, Champagne T, Krishnamurty S, Dickson D. Gao RX. Exploring the

safety and therapeutic effects of deep pressure stimulation using a weighted
blanket. Occup Ther Ment Health. 2008;24(1):65-89.

. Lee MS, Kim JI, Ernst E. Massage therapy for children with autism spectrum

disorders: a systematic review. J Clin Psychiatry. 2011;72(3):406-411.

. Waits A, Tang YR, Cheng HM, Tai CJ, Chien LY. Acupressure effect on sleep

quality: A systematic review and meta-analysis. Sleep Med Rev. 2018;37:24-34.
Reynolds S, Lane SJ, Mullen B. Effects of deep pressure stimulation on
physiological arousal. Am J Occup Ther. 2015;69(3):0010p1-5.

Chen HY, Yang H, Meng LF, Chan PS, Yang CY, Chen HM. Effect of deep
pressure input on parasympathetic system in patients with wisdom tooth surgery.
J Formos Med Assoc. 2016;115(10):853-859.

Uvnas-Moberg K. Antistress pattern induced by oxytocin. News Physiol Sci.
1998;13:22-25.

Uvnas-Moberg K, Am |, Magnusson D. The psychobiology of emotion: the role

of the oxytocinergic system. Int J Behav Med. 2005;12(2):59-65.

McCall William V, Letton A, Lundeen J, Case D, Cidral-Filho Francisco J. The

effect of far-infrared emitting sheets on sleep. Res J Text Appear. 2018;22(3):
247-259.

Journal of Clinical Sleep Medicine, Vol. 16, No. 9

1576

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Weighted blankets for insomnia in psychiatric disorders

Gringras P, Green D, Wright B, et al. Weighted blankets and sleep in autistic
children--a randomized controlled trial. Pediatrics. 2014;134(2):298-306.
Hvolby A, Bilenberg N. Use of Ball Blanket in attention-deficit’hyperactivity
disorder sleeping problems. Nord J Psychiatry. 2011;65(2):89-94.

Ackerley R, Badre G, Olausson H. Positive effects of a weighted blanket on
insomnia. J Sleep Med Disord. 2015;2(3):1022.

Champagne T, Mullen B, Dickson D, Krishnamurty S. Evaluating the safety and
effectiveness of the weighted blanket with adults during an inpatient mental health
hospitalization. Occup Ther Ment Health. 2015;31(3):211-233.

SBU. Scientific Knowledge Gap: Weighted Blankets in Sleep Disorders Caused
by Motor Agitation or Mental Anxiety (Vetenskaplig kunskapslucka: Tyngdtacke
vid somnsvarigheter orsakade av motorisk eller psykisk oro). The Swedish
Council of Health Technology Assessment (SBU); 2013. https://www.sbu.se/sv/
publikationer/kunskapsluckor/tyngdtacke-vid-somnsvarigheter-orsakade-av-
motorisk-eller-psykisk-oro-/. Accessed April 20, 2020.

Eron K, Kohnert L, Watters A, Logan C, Weisner-Rose M, Mehler PS.
Weighted blanket use: a systematic review. Am J Occup Ther. 2020;74(2):p1, p14.
Ekholm B, Adler M. Weighted blankets for insomnia in affective disorder and
ADHD-a clinical follow up study. PsyArXiv. Preprint posted online November 30,
2018. doi: 10.31234/osf.io/wjsr2.

Bastien CH, Vallieres A, Morin CM. Validation of the Insomnia Severity Index
as an outcome measure for insomnia research. Sleep Med. 2001;2(4):297-307.
Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983;67(6):361-370.

Bjelland |, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety
and Depression Scale. An updated literature review. J Psychosom Res.
2002;52(2):69-77.

Donovan KA, Jacobsen PB, Small BJ, Munster PN, Andrykowski MA.
Identifying clinically meaningful fatigue with the Fatigue Symptom Inventory. J Pain
Symptom Manage. 2008;36(5):480—487.

Parro VC, Valdo L. Sleep-wake detection using recurrence quantification
analysis. Chaos. 2018;28(8):085706.

Scott H, Lack L, Lovato N. A systematic review of the accuracy of sleep
wearable devices for estimating sleep onset. Sleep Med Rev. 2020;49:101227.
Roth T. Insomnia: definition, prevalence, etiology, and consequences. J Clin
Sleep Med. 2007 3, 5, Suppl:S7-S10.

Zhang B, Wing YK. Sex differences in insomnia: a meta-analysis. Sleep. 2006;
29(1):85-93.

Green MJ, Espie CA, Benzeval M. Social class and gender patterning of
insomnia symptoms and psychiatric distress: a 20-year prospective cohort study.
BMC Psychiatry. 2014;14(1):152.

Blom K, Jernelov S, Kraepelien M, et al. Internet treatment addressing either
insomnia or depression, for patients with both diagnoses: a randomized trial. Sleep.
2015;38(2):267-277.

Carney CE, Edinger JD, Kuchibhatla M, et al. Cognitive Behavioral Insomnia
Therapy for Those With Insomnia and Depression: A Randomized Controlled
Clinical Trial. Sleep. 2017;40(4):40.

Chang PP, Ford DE, Mead LA, Cooper-Patrick L, Klag MJ. Insomnia in young
men and subsequent depression. The Johns Hopkins Precursors Study. Am J
Epidemiol. 1997;146(2):105-114.

Buysse DJ, Angst J, Gamma A, Ajdacic V, Eich D, Rossler W. Prevalence,
course, and comorbidity of insomnia and depression in young adults. Sleep.
2008;31(4):473-480.

Meerlo P, Havekes R, Steiger A. Chronically restricted or disrupted sleep as a causal
factor in the development of depression. Curr Top Behav Neurosci. 2015;25:459-481.
Rahmani M, Rahmani F, Rezaei N. The Brain-Derived Neurotrophic Factor:
Missing Link Between Sleep Deprivation, Insomnia, and Depression. Neurochem
Res. 2020;45(2):221-231.

Kurczewska E, Ferensztajn-Rochowiak E, Rybakowski F, Michalak M,
Rybakowski J. Treatment-resistant depression: Neurobiological correlates and the
effect of sleep deprivation with sleep phase advance for the augmentation of
pharmacotherapy. World J Biol Psychiatry. 2020:1-12.

September 15, 2020


https://www.sbu.se/sv/publikationer/kunskapsluckor/tyngdtacke-vid-somnsvarigheter-orsakade-av-motorisk-eller-psykisk-oro-/
https://www.sbu.se/sv/publikationer/kunskapsluckor/tyngdtacke-vid-somnsvarigheter-orsakade-av-motorisk-eller-psykisk-oro-/
https://www.sbu.se/sv/publikationer/kunskapsluckor/tyngdtacke-vid-somnsvarigheter-orsakade-av-motorisk-eller-psykisk-oro-/
https://doi.org/10.31234/osf.io/wjsr2

B Ekholm, S Spulber, and M Adler

48. Seow LSE, Abdin E, Chang S, Chong SA, Subramaniam M. Identifying the best
sleep measure to screen clinical insomnia in a psychiatric population. Sleep Med.
2018;41:86-93.

ACKNOWLEDGMENTS

Research nurse Inger Romer assisted in conducting the study.

SUBMISSION & CORRESPONDENCE INFORMATION

Submitted for publication February 26, 2020
Submitted in final revised form June 2, 2020
Accepted for publication June 2, 2020

Journal of Clinical Sleep Medicine, Vol. 16, No. 9

1577

Weighted blankets for insomnia in psychiatric disorders

Address correspondence to: Mats Adler, MD, PhD, Psychiatric Clinic Southwest,
M58, Karolinska University Hospital Huddinge, SE118 49 Stockholm, Sweden; Tel:
+46858589125 or +46707717977; Email: mats.adler@sll.se

DISCLOSURE STATEMENT

All authors have seen and approved the manuscript. The study was performed at
Psychiatric Clinic Southwest, Karolinska University Hospital Huddinge, Stockholm. The
study was supported by grants provided by Region Stockholm (ALF project, application
nr. 20140099). The authors declare no conflicts of interest.

September 15, 2020


mailto:mats.adler@sll.se

Ho6

Weighted Blankets for
Insomnia in Patients
with Psychiatric
Disorders



_.-‘f--_—-

_ JOURNALG.

Highlights of recently published studies that affect health care and nursing.

REMDESIVIR IN THE TREATMENT OF
coviD-19

According to this study:

e The antiviral remdesivir is supe-
rior to placebo in the treatment
of patients hospitalized with
COVID-19.

® A variety of therapeutic ap-
proaches are needed to con-
tinue to improve outcomes in
COVID-19 patients.

ince the emergence of

COVID-19 in late 2019,
researchers have evaluated sev-
eral therapeutic agents, but no
antiviral agent has been shown
to be efficacious in the treatment
of the virus. Researchers con-
ducted a randomized, double-
blind, placebo-controlled trial of
the antiviral remdesivir for the
treatment of patients hospital-
ized with COVID-19.

A total of 1,062 patients (mean
age, 58.9 years; 64.4% were
male) were randomly assigned to
either intravenous remdesivir or
placebo. The researchers assessed
patients’ clinical status daily using
an eight-category ordinal scale
and the National Early Warning
Score, on which higher scores in-
dicate greater clinical risk.

The median time to recovery
was 10 days for patients assigned
to remdesivir, compared with 15
days for those who received pla-
cebo. The benefit was greater
when remdesivir was given earlier
in the illness. The odds of clinical
improvement on the ordinal scale
were higher in the remdesivir
group than in the placebo group,
after adjustment for disease sever-
ity. Compared with the placebo
group, the remdesivir group also
had lower mortality estimates at
day 15 (6.7% versus 11.9%) and
day 29 (11.4% versus 15.2%).
Patients who had a baseline ordi-
nal score of 5 (receiving low-flow
oxygen) showed the greatest ben-
efit from remdesivir use. Serious

ajn@wolterskluwer.com

adverse events occurred in 24.6%
of patients receiving remdesivir
compared with 31.6% of those
receiving placebo.

The researchers note that high
mortality rates in COVID-19 pa-
tients persist despite the use of
remdesivir, pointing to the need for
ongoing investigations into the use
of combination therapies to im-
prove outcomes in these patients.

Beigel JH, et al. N Engl ] Med 2020;383(19):
1813-26.

As we went to press: On
November 20, after consid-
ering the results of several
studies, the World Health
Organization announced

a conditional recommenda-
tion against remdesivir’s
use in hospitalized patients,
saying that the medication
has “no important effect on
mortality, need for mechani-
cal ventilation, time to
clinical improvement, and
other patient-important
outcomes.’

WEIGHTED BLANKETS FOR INSOMNIA
IN PATIENTS WITH PSYCHIATRIC
DISORDERS

According to this study:

* Weighted blankets have a
clinically meaningful effect
on insomnia and daytime
functioning in patients with
co-occurring major depressive
disorder, bipolar disorder, gen-
eralized anxiety disorder, and
attention deficit-hyperactivity
disorder.

Insomnia is prevalent among
adults, particularly in those
who have comorbid psychiatric
diagnoses. About 40% of people
with insomnia do not respond to
standard treatment, such as cogni-
tive behavioral or pharmacologi-
cal therapies. A controlled study

By Karen Rosenberg

was designed to evaluate the effect
of weighted chain blankets, which
provide a form of deep-pressure
stimulation, on insomnia and day-
time sleep-related symptoms in
patients with major depressive dis-
order, bipolar disorder, generalized
anxiety disorder, or attention
deficit-hyperactivity disorder.

A total of 120 patients who had
problematic insomnia were recruited
from affective disorder clinics and
randomly assigned a weighted chain
blanket or a control blanket.

Compared with the control
blanket, use of the weighted blan-
ket had a significant effect on In-
somnia Severity Index ratings, the
primary outcome measure, in all
participants. This became apparent
after one week. In the weighted
blanket group, the response rate
was 59.4% compared with 5.4%
in the control blanket group. The
remission rate was 42.2% and
3.6%, respectively. The likelihood
of responding was almost 26 times
higher and the likelihood of remis-
sion nearly 20 times higher in the
weighted blanket group compared
with the control blanket group.
Patients who switched from the
control blanket to the weighted
blanket had an effect similar to
those who had used the weighted
blanket from the beginning, and
improvements increased during the
12 months of follow-up.

Patients who used weighted
blankets also had less daytime fa-
tigue, a higher daytime activity
level, better sleep maintenance,
and significantly decreased symp-
toms of depression and anxiety.

One limitation of the study
was the risk that the type of blan-
ket might be disclosed to the rater,
who was supposed to be blind to
treatment allocation. Another was
that the objective evaluation of
sleep was limited, because sleep
journals and polysomnographic
recordings weren’t used.

Ekholm B, et al. J Clin Sleep Med 2020,
16(9):1567-77.
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ABSTRACT

ARTICLE HISTORY

Objective: To measure rate of subscription of common sleep medication and diagnoses of substance
use disorder (SUD) before and after receiving a prescribed weighted blanket (WB) among patients
with psychiatric diagnoses.

Materials and methods: Using register-based data of health-related factors in a Swedish region, a
total of 1785 adult individuals with a psychiatric diagnosis, received a WB and resided in the region
during the study period were identified. Using each individual as their own control, the rate of one-
year prior prescription of WB or diagnosed SUD was compared to rate after a half year wash-out after
prescription of WB for a full year.

Results: The number of patients without prescription of sleep medication increased by 3.3% (95%
confidence interval (95%Cl): 0.2-6.4, p=.04). Furthermore, the proportion without a prescription of
benzodiazepine receptor agonist/antihistamines sleep medication increased by 5.5% (95%Cl: 2.2-8.8,
p=.001). Melatonin prescription increased after WB by 3.6% (95%Cl: 1.1-6.2, p=.006). Younger age and
unipolar-, anxiety-, attention-deficit/hyperactivity-, and post-traumatic stress disorder was associated
with decreased use while psychotic-/bipolar- and personality disorder was not associated with a
decrease in the use of sleep medication. The number of alcohol SUD diagnoses did not increase while
sedative SUD rate increased statistically significantly by 0.7% (odds ratio = 1.63, p=.02). In a multivari-
ate model, only younger age predicted discontinuation of sleep medication while psychotic-/bipolar-
and personality disorder had statistically less decrease.

Conclusion: This observational register study found a statistically significant association between WB
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use and decreased use of common sleep medication except melatonin that increased slightly.

Introduction

Sleep problems are ubiquitous among patients with psychi-
atric disorders [1]. There are several treatment methods used
for insomnia including psychoeducation, pharmacological
treatment and behavioral treatment [2], with pharmacologic
treatment being frequently used. In 2019, almost one in 10
above the age of 15 years received at least one prescription
of hypnotics and sedatives, classified in the group NO5C in
the Anatomical Therapeutic Chemical Classification System
(ATC) in Sweden [3]. Since sleep problems are so common it
is important to develop and utilize effective treatment
modalities that have minimal risk of adverse events and are
evidence-based.

Tactile stimulation, such as obtained through weighted
blankets (WBs), is a non-invasive approach that has been

gaining attention in recent years. The use of WB is mainly
concerned with providing patients with external stimuli that
may reduce anxiety and stress, most often included under
the term deep pressure stimulation. The safety and effect of
WB has been studied for adults and no risk for safety has
been identified [4-6]. In healthy participants, WBs used for
five minutes did not have negative effects on oxygen satur-
ation, pulse rate, blood pressure or stress levels measured
with either skin conduction or self-report [4]. Furthermore, a
case series of 30 psychiatric in-patients using a similar experi-
mental setup, showed comparable results with no adverse
physiological responses and no increase in anxiety, albeit,
when comparing WB to no blanket, both reduced anxiety to
a similar degree [5]. A more acute stress response during
tooth extraction may be ameliorated by WB as shown by

CONTACT Steinn Steingrimsson @ steinn.steingrimsson@gu.se Sahlgrenska Academy, Journalvagen 5, 41665 Gothenburg, Sweden
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more stable heart rate variability in a randomized-controlled
trial [7].

Possible mechanisms that have been proposed for how
tactile stimulation may alter well-being, is through pressure
to the skin that modulates the automatic nervous system,
ultimately affecting central parts, resulting in a calming effect
[8,9]. Although the empirical basis for this theory is still
mostly anecdotal, several studies have shown physiological
responses to tactile stimulation. For example, by applying
specific pressure stimulation of fingertips during day-time
napping, no effect on the ability to perform a finger tap test
was found; however, an altered pattern of recorded electro-
encephalogram was found where slow oscillations and sleep
spindles differed between sham and active stimulation of fin-
gers during sleep [10], indicating a physical effect of pressure
stimulation.

Clinically, WBs seem to be generally accepted by adult
patients with neurodevelopmental disorders [11]. A con-
trolled trial in Stockholm, Sweden, showed a significant
improvement in insomnia symptoms among patients with
diverse psychiatric diagnoses [12] and another recent trial
found positive effect of WB as an adjunct therapy for anxiety
among oncological outpatients [13]. A recent systematic
review concluded that WB may be effective for anxiety but
that there was limited evidence for treatment of insomnia
[14]; however, this review was published prior to the con-
trolled trial from Stockholm. One associated field of interest
is that WB can be to prescribed to those not responding to
sleep medication or other treatments available but another
indication might be to reduce the use of hypnotics that are
generally not recommended for use longer than a few weeks
which, however, is not followed in real life practice [15]. That
is, WBs may be prescribed as a treatment for patients with
sedative use disorder or other substance use disorder (SUD)
since sleep medication can be substances of abuse [16] and
sleep problems are common in SUDs [17].

A major knowledge gap that should be addressed is the
pattern of regular use and the effect on adult patients with
psychiatric diagnoses using WB for insomnia. For more than
a decade, WB has been prescribed to patients with insomnia
by physical- and occupational therapists in the West coast
region of Sweden, free of charge for the patients. This pro-
vides the possibility for an administrative register database
of the use of WB in clinical practice and, furthermore, to
investigate whether WB wuse is associated with SUD
diagnoses.

Aims of the study

The aim of this study was to investigate the intra-individual
changes in the use of sleep medication by medication cat-
egory, age, sex and diagnosis, as well as the changes in
prevalence of SUD after prescription of a WB. Furthermore,
an analysis of the rate of diagnosed SUDs was conducted to
control whether patients were mainly prescribed WB due to
overconsumption of substances.

Materials and methods
Study design

This is a register-based, observational study using administra-
tive data on the use of WB prescribed in the region of Vastra
Gotaland, Sweden during May 2015 through December 2017.
A within-individual comparison was used where each individ-
ual served as their own control. Pre-prescription measures
were collected from register-data from 365 days prior to
receiving a WB and post-prescription measures were col-
lected from register-data during a 365-day period after a
wash-out period of 180 days.

Study population

The Region Vastra Gotaland is on the west coast of Sweden
with a population of 1,713,907 as registered from January
through March 2019 [18]. It contains both larger urban, as
well as rural areas. All persons above 18 years of age who
were registered with a psychiatric diagnosis (chapter F in
ICD-10), and were prescribed and collected a WB were
included in the study. Furthermore, they should be regis-
tered inhabitants in the region for at least one year after pre-
scription to be included.

For the severe mental illnesses, a hierarchy was con-
structed, and an individual could only have one of these
diagnoses in this order: psychotic-, bipolar- and unipolar dis-
order. Other diagnoses were non-exclusive of each other so
any psychiatric diagnosis in the preceding year was consid-
ered a diagnosis in the analyses.

Measurements

Prescription of weighted blankets

WB is currently available as a prescribed medical-technical
aid, free of charge for the patient, in the region of Vastra
Gotaland, Sweden. It requires an assessment by a physical-
or occupational therapist who then sends an application to
the cost managers in the region. There are three different
kinds of WB available: filled with balls, with chains or with
fiber. The WB weight varies between 3 and 14kg and is
chosen by the prescribing therapist in agreement with the
patient.

Sleep medication

Prescriptions of specific medications were registered in the
national register of prescribed medication and the following
commonly prescribed sleep medications were included under
the following categories (ATC):

Benzodiazepine receptor agonists (BZRA): flunitrazepam

(NO5CDO03), zolpidem (NO5CF02) and zopiclone (NO5CFO1).

e Antihistamines: alimemazine (RO6ADO01), levomepromazine
(ATC code: NO5AA02), promethazine (RO6AD02) and pro-
piomazine (NO5CMOQ6).

e Melatonin (NO5CHO1).

e Mirtazapine (NO6AX11).



Prescriptions of BZRA and antihistamines were analyzed
further for both discontinuation and new prescriptions since
these were considered of special clinical importance.
Furthermore, in the current paper, medication use and rate
of prescription were used interchangeably but is by defin-
ition the registered prescription retrieval at a pharmacy. The
selection of medications was decided in a consensus meet-
ing by the research team in order to capture medication
commonly used by clinicians to treat sleep problems. Other
sedative medications such as antipsychotics were discussed
but excluded since indication for use might be the primary
disorder rather than for improvement of sleep.

Patient characteristics

Three patient variables were included:

e Age was calculated at time of retrieving the WB and div-
ided into three age categories: 18-24, >24-64, and <64
years. These three age categories were chosen based on
the main diagnostic groups to be expected, i.e. young
adults with newly debuted major mental disorders and
diagnosed neurodevelopmental disorders, adults with
mood disorders and longer treatment history as well as
older individuals where dementia would be more
prevalent.
e Sex was defined by the unique personal identifier code
issued to each individual at birth or at entrance into the
Swedish administrative systems.
e Diagnosis was made at a registered visit with health care
services according to Chapter V — ‘Mental and behavioural
disorders’ in the International Statistical Classification of
Diseases and Related Health Problems 10th Revision (ICD-
10) [19]. Included categories were:
e Major mental disorders. A hierarchy was constructed for
these three categories so that schizophrenia excludes
mood disorders and bipolar excludes unipolar and other:
e Psychotic disorder including schizophrenia, schizo-
typal and delusional disorders =F20-F29.

e Bipolar disorder =F30-F31.

e Unipolar depressive disorder
disorders = F32-F39.

e Neurodevelopmental disorders
e Autism spectrum disorder (ASD)=F84.

and other mood

e Attention deficit and hyperactivity disorder
(ADHD)=F90.
Mental retardation =F70-F79.
Other developmental disorder=F80-F83 and
F88-F89.
e Other

e Organic mental disorders (dementia)=F00-F09.

e Anxiety disorders =F40-F41 and F44-F48.

e Obsessive-compulsive disorder (OCD)=F42.

e Post-traumatic stress disorder (PTSD) and other
stress reaction =F43,

Eating disorders =F50.

Personality disorder = F60-F69.
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Patients were included if they had received at least one
of the above F diagnoses. The categories are based on clin-
ical relevance and grouped together based on the exclusive
criteria of major mental disorders within that category.

Substance use

An outcome measure of the rate of SUD, the year prior to
WB and the year following inclusion period were defined per
three substance categories: alcohol (ICD-10 diagnosis =F10),
sedatives (F13) and other (F11-F12 and F14-F19).

Statistics

Pre-age and sex distribution as well as index diagnoses were
described using counts and percentages. Pre and post index
use of medication was compared using the difference in per-
centage together with a 95% confidence interval (95%Cl)
based on a normal approximation and a p value based from a
Chi? test. Pre and post index substance abuse were compared
using a mixed logistic regression model with a random effect
for each individual accounting for repeated measures. The
association between age, gender and pre index diagnoses as
independent variables and continued medication was eval-
uated using a multiple logistic regression model. The doses of
those who continued prescription were calculated as the
number of prescribed tablets multiplied by the strength of
the medication in mg and divided by number of days.

All tests used 5% as the significance level and due to the
explorative nature of the study there was no adjustment for
multiple comparisons. All analyses were done in SAS® 9.4
(SAS Inc., Cary, NQ).

Ethical considerations

The study protocol was reviewed and approved by the
regional ethical committee (1122-18/2019-00620). All data
used in the study were administrative registered variables col-
lected in databases which were not considered to be harmful
or could reveal an individual identity, especially since all anal-
yses were performed using pseudonymized codes.

Results
Demographics

In total, 1785 individuals were included in the study (Table
1). There were 72% females and most of the participants
were between 25 and 64 years old (69%). The three most
common psychiatric diagnoses were anxiety, unipolar
depression and ADHD for both sexes and ages up to 65
years (Table 1). For the oldest age group, organic mental dis-
orders were most common (67%).

Main outcomes of sleep medication use and diagnosis
of substance use disorder before and after weighted
blanket prescription

Out of the 1785 patients, 1186 (66%) received at least one
prescription of the medications included in the study in the
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Table 1. Demographics of patients receiving a prescription of weighted blanket in the Region Vasta Gotaland from April 2015 to January 2018.

Age group
Total Males Females 18-24 25-64 >65

Diagnosis n=1785 n=>500 n=1285 n=404 n=1223 n=158
Major mental disorders

Psychotic and related 111 (6.2) 43 (8.6) 68 (5.3) 9 (2.2) 86 (7.0) 16 (10.1)

Bipolar disorder 214 (12.0) 37 (7.4) 177 (13.8) 23 (5.7) 180 (14.7) 11 (7.0)

Unipolar depression 664 (37.2) 173 (34.6) 491 (38.2) 149 (36.9) 480 (39.2) 35 (22.2)
Neurodevelopmental disorders

ADHD 691 (38.7) 240 (48.0) 451 (35.1) 220 (54.5) 469 (38.3) 2 (1.3)

ASD 261 (14.6) 113 (22.6) 148 (11.5) 95 (23.5) 166 (13.6) 0 (0)

Mental retardation 153 (8.6) 70 (14.0) 83 (6.5) 32 (7.9) 117 (9.6) 4 (2.5)

Other developmental 55 (3.1) 27 (5.4) 28 (2.2) 24 (5.9) 31 (2.5) 0 (0)
Other

Dementia 144 (8.1) 38 (7.6) 106 (8.2) 1(0.2) 37 (3.0) 106 (67.1)

Anxiety 827 (46.3) 193 (38.6) 634 (49.3) 201 (49.8) 572 (46.8) 54 (34.2)

0ocb 98 (5.5) 23 (4.6) 75 (5.8) 25 (6.2) 73 (6.0) 0 (0)

PTSD/stress reactions 359 (20.1) 60 (12.0) 299 (23.3) 54 (13.4) 304 (24.9) 1 (0.6)

Eating disorders 84 (4.7) 3 (0.6) 81 (6.3) 32 (7.9 52 (4.3) 0 (0)

Personality disorder 268 (15.0) 27 (5.4) 241 (18.8) 55 (13.6) 211 (17.3) 2 (1.3)

ADHD: attention deficit/hyperactivity disorder; ASD: autism spectrum disorder; OCD: obsessive-compulsive disorder; PTSD: post-traumatic stress disorder.
Diagnoses refer to diagnostic code given in the year preceding prescription. Numbers given as n (%).

Table 2. Main outcomes of sleep medication use and substance

use disorder prior and following prescription of weighted blanket

(n=1785).
Pre index Post index %-difference 0Odds ratio
Prescription n (%) n (%) [95%Cl; p] [95%Cl; p]
Sleep medication
Melatonin 309 (17.3) 374 (21.0) 3.6 [1.1, 6.2; 0.006] 1.27 [1.11, 1.44; 0.0003]
Mirtazapine 272 (15.2) 243 (13.6) -1.6 [-3.9, 0.7; 0.18] 0.88 [0.78, 0.99; 0.03]
BZRA 719 (40.3) 650 (36.4) -3.9 [-7.1, —0.7; 0.02] 0.85 [0.79, 0.92; <0.0001]
Antihistamines 661 (37.0) 594 (33.3) -3.8 [-6.9, —0.6, 0.02] 0.85 [0.77, 0.93; 0.0005]
No prescription 599 (33.6) 658 (36.9) 3.3 [0.2, 6.4; 0.04] 1.16 [1.05, 1.27; 0.002]
No BZRA/antihistamines 774 (43.4) 872 (48.9) 5.5 [2.2, 8.8; 0.001] 1.25 [1.15, 1.35; <0.0001]
Substance use disorder
Alcohol 69 (3.9) 64 (3.6) -0.28 [-1.52, 0.96, 0.72] 0.92 [0.73, 1.17; 0.51]
Sedatives 21 (1.2) 34 (1.9) 0.73 [-0.08, 1.54, 0.10] 1.63 [1.06, 2.50; 0.02]
Other 117 (6.6) 120 (6.7) 0.17 [-1.47, 1.80, 0.89] 1.03 [0.85, 1.24; 0.77]

BZRA: benzodiazepine receptor agonist; Cl: confidence interval; p: p

year preceding WB (Table 2). There was a significant reduc-
tion in the rate of prescription for BZRA and antihistamines
(p=.02 for both), and also a significant increase in the rate of
melatonin prescription (p=.006), as well as in the number of
participants without a prescription of the analyzed sleep
medications (p=.04). When analyzing odds ratio of continu-
ation of prescriptions, the same rate was observed except for
mirtazapine use which was less prevalent (Table 2).

The year before WB prescription 3.9% had a diagnosis of
alcohol use disorder compared to 3.6% the year after, a non-
significant difference (Table 2). However, there was a statis-
tically significant increase in the proportion of patients with
a diagnosis of sedative use disorder by 0.7% with an odds
ratio of 1.6 (Table 2). Other SUDs were similar in proportion
rate prior to and after WB.

Sleep medication use by sex, age and diagnostic
category

Comparing between sexes, there was a reduction in the pre-
scription of sleep medication for both women and men
(Figure 1 and Supplementary table 1). However, melatonin
increased for women and BZRA was decreased but for men
this applied only to antihistamines.

value. P-value of <0.05 is indicated in bold.

In the youngest age category (18-24 year), the prescrip-
tion of BZRA and antihistamines decreased. For the middle
age group (24-64), the prescription of melatonin increased
significantly and higher proportion were without BZRA/anti-
histamines. For the oldest age group, there was a statistical
increase in prescription of melatonin and decrease in BZRA
(Figure 1 and Appendix table 1).

Sleep medication use by diagnosis is presented in Figure
2 and Appendix Supplementary table 2. There was a signifi-
cant increase in the proportion without a prescribed medica-
tion in the year following WB for the participants with
unipolar depression, anxiety, ADHD and PTSD.

Multivariate analysis of discontinuation of sleep
medication

When analyzing the rate of prescription of either BZRA or
antihistamines, a total of 1011 patients received at least one
prescription in the year prior to WB and of these 217 (21.5%)
did not receive a prescription of these medications in the fol-
low-up period. In a multivariate model, younger age was
associated with lower medication use during follow-up, while
the diagnoses psychotic disorder, bipolar disorder and per-
sonality syndrome were associated an increased risk for con-
tinuation of the medication (Table 3).
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Figure 1. Forest plot of risk for continued prescription of sleep medication before and after weighted blanket by sex and age. (a) Prescribed medication after. (b)

No prescription after.

Sleep medication doses for continued prescription

Comparing the doses as mg per day before and after the
observation time is shown in Table 4. The patients who con-
tinued their sleep medication did not reduce their doses,
rather for melatonin, propiomazine and zopiclone there was
a statistically significant increase in dose.

Discussion
Main findings

This register study showed a modest reduction in the use of
sleep medications following the prescription of WB, except
for melatonin. The factors associated with lower prescription
rate were younger age, unipolar depression, anxiety, ADHD
and PTSD, while the diagnoses bipolar disorder, psychosis
and personality syndrome were associated with a higher risk
of continuing BZRA/antihistamines, albeit the rate did not
increase in these groups.

Weighted blanket and sleep medication use

In the total population, the increase from 34% to 37% of per-
sons without prescriptions of the studied substances was a
significant reduction in the use of medication for sleep prob-
lems. This finding should be interpreted with care since the
prescription of WB may have been started due to lack of
effect or unwanted side-effects of the medication. However,

this reduction supports the hypothesis that WB reduces the
need for sleep medication. A recent randomized trial showed
improved sleep in a population of psychiatric patients [12],
where 120 patients received a WB or a non-WB. The primary
outcome was the insomnia severity index (ISI, a self-rating
scale), that showed a significant reduction in insomnia sever-
ity for those receiving a WB, regardless of diagnosis [12].
Furthermore, another recent study showed positive effects of
WB on the general anxiety level in oncological patients
receiving chemotherapy [13]. The present study may suggest
that prescription of WB reduces sleep medication use espe-
cially among younger adults, as well as among those diag-
nosed with unipolar depression, ADHD, PTSD and anxiety.

The reduction in medication use was found to be numer-
ically similar between the sexes. However, melatonin
increased significantly for women, while BZRA were reduced.
For the men, only antihistamines were significantly reduced.
A further difference was that younger patients seem to have
reduced sleep medication use albeit numerically this does
not increase in the other age groups which might indicate
an effect even there. A recent survey showed that younger
age and women were at increased risk of road accidents in
combination with insomnia and sleep medication [20],
emphasizing how important it is to find methods that help
these groups. Furthermore, the elderly group is of special
importance since there is a lack of safe and effective inter-
ventions for insomnia [21] and there is a possibility that the
present study lacks power with regards to this age group;
however, BZRA were reduced during follow-up.



34 S. STEINGRIMSSON ET AL.

(a) Melatonin Mirtazepine > BZRA 4 Antihistamines

Odds ratio

1

=
p—

b=
==
Hese
==
=
==
——
——
.
Fesely

Dementia

Psychotic and related
Bipolar disorder
Unipolar depression
Anxiety

OoCD

Eating disorders
Personality disorder
Intellectual disabilities
ASD

ADHD

PTSD and other stress reactions
Other developmental disorder

(b) No BZRA/antihistamin No prescription

2.0

1.5

1.0
Odds ratio

Dementia

Psychotic and related
Bipolar disorder
Unipolar depression
Anxiety

ocD

Eating disorders
Personality disorder
Intellectual disabilities
ASD

ADHD

PTSD and other stress reactions
Other developmental disorder

Figure 2. Forest plot of risk for continued prescription of sleep medication before and after weighted blanket by diagnosis group. (a) Prescribed medication after.

(b) No prescription after.

Table 3. Multivariate risk factor analysis for continuing of prescription of sed-
atives/hypnotics the year after weighted blanket.

Variable 0Odds ratio; 95%Cl p Value
Female 1.06; 0.88-1.28 52
Age 18-24 years 0.55; 0.38-0.78 .001
Age 25-64 years Reference
Age >64 years 1.23; 0.71-2.13 46
Major mental disorder
Psychotic and related 2.56; 1.27-5.26 .009
Bipolar disorder 2.17;1.27-3.70 .005
Unipolar depression 0.89; 0.64-1.25 .52
Neurodevelopmental disorders
ADHD 0.88; 0.62-1.25 46
ASD 1.12; 0.68-1.85 .66
Intellectual disabilities 0.92; 0.48-1.75 .80
Other developmental disorder 0.92; 0.35-2.44 .86
Other
Dementia 0.72; 0.32-1.67 44
Anxiety 1.37; 0.99-1.89 .06
Obsessive-compulsive disorder 1.47; 0.65-3.23 35
PTSD and other stress reactions 0.88; 0.60-1.30 53
Eating disorders 1.54; 0.70-3.33 28
Personality disorder 2.04; 1.28-3.23 .003

ADHD: attention deficit/hyperactivity disorder; ASD: autism spectrum disorder;
OCD: obsessive-compulsive disorder; PTSD: post-traumatic stress disorder. P-
value of <0.05 is indicated in bold.

An important perspective to consider was that the use of
melatonin in the general population of the region increased
significantly during the study period. The proportion of
inhabitants receiving a prescription of melatonin went from
4.2/1000 inhabitants in 2014 to 16.7/1000 inhabitants in
2019 [3]. At the same time, other sleep medications
decreased, including BZRA and antihistamines. This might

indicate that the reduction of sleep medication found in this
study was a part of a general trend in the region, and prob-
ably in whole Sweden. Furthermore, one may speculate if
WBs were associated with melatonin as a complement to
chronotherapeutic way of thinking in clinical practice, that is
circadian rhythm regulation. Our results of an increased use
of melatonin might suggest such an association.

In the sub-analysis of risk for continued use of BZRA/anti-
histamines, it is important to note that patients with chronic
disorders such as psychotic disorder, bipolar disorder and
personality syndrome did not decrease their use, while
younger patients did decrease the medication use. This
might indicate that WB may be regarded as a possible add-
on treatment in the case of patients with chronic disorders
but may substitute medication for some patient groups such
as anxiety disorders. That is, medication in the chronic disor-
ders group can be part of a prophylactic treatment against
severe worsening while for other disorders BZRA/antihist-
amines may be unnecessary over longer periods.

The outcome of the proportion of participants with SUD
is perhaps not surprising. Alcohol SUD was numerically, but
not statistically significantly, lower, while the rate of sedative
SUD was significantly higher after the study period. The
numbers were generally low, both before and after the intro-
duction of a WB, and one can speculate that some patients
were recommended WB in order to reduce overconsumption
of BZRA, but that the diagnosis was only registered if the
patient was unable to reduce the consumption. The
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Table 4. Change in amount of sleep medication prior and after prescribed weighted blanket among patients receiving a medical pre-

scription in both periods.

Pre index Post index mg-difference

Prescription n mg [95%Cl] mg [95%Cl] [95%Cl] p Value
Benzodiazepine receptor agonists

Flunitrazepam 14 0.5 [0.2, 0.9] 0.7 [0.4, 1.1] 0.2 [-0.3, 0.7] 34

Zolpidem 192 8.4 [7.4, 9.5] 9.4 8.3, 10.6] 1.0 [-0.6, 2.6] 21

Zopiclone 496 5.5 [5.1, 6.0] 6.4 [5.9, 6.9] 0.9 [0.2, 1.5] .008
Antihistamines
Alimemazine 248 26.6 [23.2, 30.1] 29.8 [26.1, 33.5] 3.2 [-1.9 8.2] 22
Levomepromazine 62 29.3 [19.3, 39.2] 38.8 [27.7, 49.9] 9.5 [-5.4, 24.4] 20
Propiomazine 326 26.2 [24.1, 28.3] 30.6 [28.3, 32.8] 44 113,74] 005
Promethazine 175 34.5 [27.9, 41.1] 39.8 [33.1, 46.6] 53 [-4.1, 14.7] 39
Melatonin ? 2.3 [2.0, 2.7] 3.4 [3.2,37] 1.1 0.7, 1.6] <.0001
Mirtazapine 243 229 [20.7, 25.2] 26.1 [23.7, 28.5] 3.1 [-0.2, 6.4] .06

Cl: confidence interval. P-value of <0.05 is indicated in bold.

increased prevalence of sedative SUD may also suggest that
the use of a WB did not influence the patients experienced
need for sedatives. Furthermore, the finding that doses
tended to increase for those continuing medication use may
support that WB might sometimes be prescribed as a treat-
ment method for individuals with overconsumption of BZRA/
antihistamines.

Implications

This is the first large epidemiological register study of WB
and shows a possible association to a reduced number of
participants using sleep medications, and specifically BZRA
and antihistamines. In combination with recent controlled tri-
als, the use of WB could be considered as a possibly effective
treatment modality for insomnia. However, there is a need
for further randomized controlled trials that also measure
long-term effects on sleep on a more detailed level.

There is generally a need for research and development
of non-invasive physical treatments for sleep disorders that
could be used outside the physical health-care environment
by the patients themselves. Other examples of non-pharma-
cological treatments for behavioral changes include neuro-
feedback, chronotherapy and passive sensing digital data for
feedback [22-25]. Perhaps the most established form of psy-
chotherapy, delivered via digital means should even be
included as a first-line treatment since it has been shown to
have both short- and long-term effect [26]. In this line of
thinking, WB may be more seen as part of a general sleep
hygiene spectrum or lifestyle that may affect sleep [27].

In a larger sense, since sleep quality is a part of general
well-being [28] and if environmental factors such as the
weight of nighttime covers can improve well-being, WB
might be a cost-effective means of achieving better public
health.

Limitations

This is the first large scale epidemiological study investigat-
ing the use of WB in a population of patients diagnosed

with psychiatric disorder. There is a strength in using object-
ive measures such as prescribed WB, patient characteristics
and prescriptions; however, this is also a limitation since
there is no possibility to ensure that the administrative data
reflect actual medication use or valid diagnoses. This limita-
tion should be interpreted with caution since the registered
data reflects how the clinicians make assessments and
changes will likely represent an actual trend in real life.

A further limitation is that the design of epidemiological
studies cannot define causality. That is, the reason for pre-
scription of WB may be due to lack of response to medica-
tion or adverse events which would reduce the use in the
follow-up period due to the individual’s prior history.

Conclusion

In conclusion, in this register-based observational study, pre-
scribed WB were associated with a reduced prescription rate
of common sleep medications apart from an increase for
melatonin. The reduction was especially prominent among
younger patients and those diagnosed with unipolar depres-
sion, anxiety, PTSD or ADHD; however, younger age was the
only factor that was significant in a multivariate model.
Future research should focus on identifying which patient
groups may gain from WB use and increase the level of evi-
dence since this study and other recent studies are generally
promising for this method of treating sleep problems.
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Abstract

Objective

Patients who are involuntarily committed to a psychiatric facility often experience anxiety or
increased anxiety in response to being placed in the institutional environment. The weighted
blanket introduced a proactive treatment option. The purpose of this study was to evaluate
patients’ anxiety symptoms before and after weighted blanket, compared to a group that did
not use a weighted blanket to control anxiety.

Methods

This study was conducted in an inpatient mental health facility from June 10, 2019, through
November 7, 2019, with psychiatric patients who were not actively psychotic. Participants
were offered the choice of weighted or unweighted blankets for a 20-minute intervention. The
treatment group was comprised of individuals who had opted to use a 14-pound weighted
blanket, 20-pound weighted blanket or 5-pound weighted lap pad. Participants in the
comparison group were active in a wider range of settings. Before application of the blankets,
pulse rate was measured using a pulse oximeter, and anxiety was measured using the
Spielberger State-Trait Anxiety Inventory shortened form (STAI: Y-6). Both measures were
taken again after the intervention. A two-way mixed analysis of variance (ANOVA) was run
to examine the interaction effects between time (pre/post) and group (comparison/weighted
blanket). Simple main effects were then further examined for the comparison/weighted
blanket groups using a repeated measures ANOVA. Within the weighted blanket group,
additional two-way mixed ANOVA was run to determine if gender or blanket weight made a
statistically significant difference.

Results

There was a statistically significant difference (P < 0.05) among those who used weighted
blankets (n = 61) and those who did not (» = 61) based on the pre/post data for both the STAI:
Y-6 inventory and the patients’ pulse rates. The results of two-way ANOVA indicated a
significant interaction effect between intervention time and group (P < 0.001). Repeated
measures ANOVA indicated a change between pre/post for the weighted blanket group only,
and showed significant reductions in both the STAI: Y-6 (P < 0.001) and pulse rates

(P = 0.040). Within the weighted blanket group, additional two-way mixed ANOVA showed



that neither gender nor blanket weight had significant difference for either the STAI: Y-6 or
the pulse measures.

Conclusion

The use of weighted blankets is a safe and potentially effective way to help individuals in a
psychiatric facility manage anxiety. This study found a statistically significant drop in anxiety
for adults at an inpatient facility, as shown by the STAI: Y-6 scores and drop in pulse rates
among patients using weighted blankets. This study suggests a possible alternative to
medications, seclusion and physical restraints, which are not patient-centered or trauma-
supported.

Introduction

Anxiety is the most common mental health problem in the United States [1]. Although anxiety
is not the primary admitting diagnosis for inpatient mental health facilities, patients often
demonstrate anxiety symptoms and behaviors, including irritability, difficulty controlling
worry, difficulty falling asleep or staying asleep, restlessness, difficulty concentrating and
feeling edgy or wound up [2]. Exhibition of anxious behaviors often leads to the
administration of medications meant to sedate a patient. Anxious behaviors can also lead to
the use of restraints and seclusion, which can be traumatic experiences for patients [3].

A weighted blanket is a therapeutic blanket that includes weighted material designed to
provide proprioceptive input to the body. Proprioception, sometimes referred to as the “sixth
sense,” is related to body position and movements [4]. Weighted blankets provide deep touch
pressure stimulation, which has both physical and psychological advantages [5]. Deep
pressure stimulation (DPS) affects the nervous system by increasing serotonin and melatonin
concentrations while decreasing cortisol levels. This creates a calming effect, which may
minimize stress, induce sleep and increase feelings of well-being [6].

The first exploratory study of weighted blankets by Mullen et al. [6] used a convenience
sample of 32 non-hospitalized, heterogeneous individuals and the application of a 30-pound
weighted blanket for 5 min. Participants were consenting, voluntary adults between the ages
of 18 and 64, who were not hospitalized and had no apparent medical conditions or physical
injuries. Participants were randomly assigned to one of two groups, which determined their
assignment to either the control or treatment sessions. Sessions were 5 min in duration, with a
S5-minute break between the two to complete the Spielberger State-Trait Anxiety Inventory
(STAI-10) questionnaire [6]. The 5-minute timeframe for the sessions was selected based on
Grandin’s findings, which indicated that this was enough time to produce calming effects in
children when using DPS [7]. It was also noted that results were often observable within
minutes of a DPS intervention in adult populations in mental health settings.

The study took place in a nursing resource room where auditory interruptions in the testing
environment were controlled, and a consistent temperature ranging between 72 and 75
degrees Fahrenheit was set. The room was designed to replicate a hospital setting and create a
controlled environment that would allow for comparison to future studies conducted in
various environments. Participants were introduced to the test environment, where the
procedures were explained. They were provided the opportunity to ask questions before
agreeing to participate in the study and signing the consent form. All participants were tested
while lying down, and blood pressure, skin conductance, pulse rate and oximetry data were
monitored throughout the sessions [6].



The study explored both safety and therapeutic effects in a relatively healthy population with
low anxiety. Based on the population, it was hypothesized that the blanket effects would be
minimal and that no safety concerns would be identified. The results indicated the weighted
blanket was safe and that it did decrease anxiety, as average participants scored lower on their
STAI-10 after using the blanket, even in a population that was generally characterized as “low
anxiety” [6].

A pilot study conducted by Champagne et al. [8] consisted of a consecutive sample of 30
heterogeneous adults between the ages of 18 and 64 in an inpatient mental health facility.
Exclusion criteria included impaired cognitive functioning, physical injuries, a positive
pregnancy test and illiteracy. Participants were randomly assigned to one of two groups,
which determined whether they would participate in the control or treatment sessions [8]. The
study took place in the private rooms of participants staying in a 24-bed, locked, acute care
mental health unit. The rooms had a standard temperature range of 65—79 degrees Fahrenheit
with a privacy screen to reduce external stimulation. The STAI-10 survey and self-report
anxiety rating were taken before participants lay down and after the 5 minutes was concluded.
During the intervention, participants in the treatment group used a 30-pound weighted blanket
for 5 min. Participants’ blood pressure, pulse rate and oximetry data were monitored
throughout the sessions [8].

Participants with blood pressure and pulse rates outside the normative range remained
consistent during both treatment and control sessions. Additionally, the results indicated a
positive effect of the weighted blanket use, with 60% of participants having a decrease in
anxiety, as determined by the survey and analysis of physical measurements. This study
indicated the need for future studies to explore client-centered methods that are effective and
evidence-based and that would also encourage the reduction in use of restraints [8].

Studies of the use of weighted blankets have begun to show the blankets potential in reducing
anxiety, providing a proactive treatment alternative to restraints, seclusion and medication that
causes sedation and side effects. However, there have been very few studies to date, and both
used the weighted blankets for very short intervals. The purpose of the current study was to
identify if there was a significant difference in anxiety symptoms before and after weighted
blanket use for adults in an inpatient mental health facility.

Section snippets

Study setting

The study was conducted in three units of a 66-bed inpatient mental health facility: (1) the
critical care unit, where patients were involuntarily committed or voluntarily committed
knowing they were a danger to themselves or others; (2) the drug/alcohol unit, where patients
were being treated for drugs and/or alcohol addiction; (3) the older adult unit, where
individuals were generally over the age of 60 and/or had a developmental disability or limited
mobility. All three units were locked.

Baseline characteristics of participants

The mean ages of both the weighted blanket group and the comparison group were
comparable. One hundred and twenty-two patients with the mean age of 39.5 years



participated in the study. The mean age of the comparison group was 39.2 years, and the mean
age of the weighted blanket intervention group was 39.8. Males totaled 35.2% and females
64.8% of the weighted blanket intervention group, while the comparison group was
comprised of 37.7% males and 62.3% females.

The primary diagnoses for patients
Discussion

This study found that use of a 14-pound or 20-pound weighted blanket or a 5-pound lap pad
for approximately 20 min significantly decreased anxiety and pulse rate in adults experiencing
anxiety in an inpatient mental health unit. The comparison group, who did not use a weighted
blanket or lap pad, did not exhibit a statistically significant reduction in pulse rates or anxiety
scores. In fact, their STAI: Y-6 scores increased between pre- and post-intervention
assessments. The reduction in

Conclusion

Further research studies are needed to follow patients after discharge and measure anxiety,
effects of medication use, and/or further use of the weighted blanket. Additional studies in
care facilities should also control for medication usage before and after weighted blanket use,
as well as any effects on the use of sedatives and/or physical restraints.

In addition, staff training is necessary to ensure safety and encourage the use of weighted
blankets in lieu of typical methods. Staff should
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ABSTRACT

Introduction and objectives Children with attention
deficit hyperactivity disorder (ADHD) have an increased
risk of sleep problems. Weighted blankets are one possible
non-pharmacological intervention for these problems

in this group of children. However, the effectiveness of
weighted blankets is insufficiently investigated. This

study aims to investigate the effectiveness of weighted
blankets in terms of sleep, health-related outcomes and
cost-effectiveness as well as to explore children’s and
parents’ experiences of a sleep intervention with weighted
blankets.

Methods and analysis This study is a randomised
placebo-controlled crossover trial comparing the effect of
weighted fibre blankets (active) with fibre blankets without
weight (control). Children aged 6—13 years, recently
diagnosed with uncomplicated ADHD with verified sleep
problems, were included in the study. The study period

is 4 weeks for each condition, respectively, and then

an 8-week follow-up. A total of 100 children diagnosed
with ADHD and sleep problems will enter the study. The
primary outcomes are sleep and cost per quality-adjusted
life years. The secondary outcomes are health-related
quality of life, ADHD symptoms, psychological distress and
anxiety. Interviews with a subsample of the participating
children and parents will be conducted for exploring the
experiences of the intervention.

Ethics and dissemination Ethical approval of the trial
has been obtained from the Swedish Ethical Review
Authority (number 2019—-2158) and conforms to the
principles outlined in the Declaration of Helsinki (WMA,
2013). Results will be reported as presentations at peer-
review conferences, in articles in peer-review journals and
meetings with healthcare providers.

Trial registration number NCT04180189.

INTRODUCTION

Children with attention deficit hyperactivity
disorder (ADHD) have an increased risk
of poor health outcomes compared with
healthy children.'* The increased risk is espe-
cially apparent among girls.” Between 25%

. Jens M Nygren
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Strength and limitations of this study

» The scientific evidence on the effectiveness of
weighted blankets is insufficient.

» The results from this randomised controlled tri-
al will provide new evidence of the efficacy, cost-
effectiveness and experiences of the intervention.

» The design used to evaluate the intervention of
weighted blankets in the trial may be applied to oth-
er healthcare settings and may lead to the develop-
ment of systematic evaluations of the intervention in
local contexts.

» Weighted blankets are prescribed to patients in
healthcare as a non-pharmacological intervention
for sleep problems, the results from this study make
it also applicable to other categories of patients than
children with attention deficit hyperactivity disorder.

» Potential limitations include loss to follow-up during
the multiphase study and that the trial is only imple-
mented at one Department of Child and Adolescent
Psychiatry in the southern part of Sweden, which
may limit generalisability of specific study findings
to other populations and settings.

and 50% of children with ADHD have sleep
problems,1 * commonly including bedtime
resistance, night and early morning awak-
ening and co-sleeping.’ Sleep is important
for everyday functioning and essential for
health and well-being.‘:'_7 Sleep deprivation
is associated with reduced quality of life,* an
increased risk of various physical and mental
health consequences’ '’ as well as increased
risk-taking behaviour.!'™!? Furthermore, poor
sleep negatively affects perforrnance10 and
relationships in school,14 which has conse-
quences for school results and transition into
adulthood and working life."” '° Sufficient
sleep duration and quality is, on the other
hand, associated with improved attention,
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behaviour and cognitive functions as well as physical and
mental health.'” **

The use of pharmacological treatment for sleep prob-
lems is common and has increased dramatically among
children with ADHD in the last 10 years, although often
with unfavourable side effects.' '' 'Y There is evidence
supporting the commonly used melatonin compared
with placebo, but the degree of benefit is uncertain.*
There are various types of non-pharmacological interven-
tions for children with ADHD to manage sleep problems,
which are not associated with the side effects associated
with pharmacological treatment. However, due to clinical
heterogeneity, poor study quality and lack of randomised
controlled trials (RCTs),?**** the evidence for the effec-
tiveness of non-pharmacological interventions is incon-
clusive. Thus, there is a need for high-quality studies to
evaluate the clinical effect and cost-effectiveness of non-
pharmacological sleep interventions.

Weighted blankets were being prescribed in Sweden
as a supplement to or replacement of pharmacolog-
ical treatment for sleep problems among children with
ADHD. However, the practice was recently stopped due
to lack of evidence supporting the practice. The effec-
tiveness of weighted blankets in this context has received
little research attention and has generally had insufficient
scientific quality,”' ** * with only one RCT.*® This latter
study had a randomised, placebo-controlled crossover
design with a 4-week follow-up for each type of blanket.
The population consisted of 67 children, aged 5-16
years, with autism spectrum disorders. Weighted blan-
kets, compared with the control blanket, did not increase
TST, sleep-onset latency or sleep efficiency (SE) as
measured by actigraphy. However, parents and children
preferred the weighted blanket, and the weighted blan-
kets were well tolerated.” In a pilot study including only
two children with an autism spectrum disorder, the use of
weighted blankets improved the sleep quality, justifying
the need for additional robust research.”” A case—control
study without randomisation included 21 children, aged
8-13 years, with ADHD and 21 matched healthy children
as a control group showed some small positive effects of
the weighted blankets on sleep onset latency (SOL).*
In summary, these studies do not provide conclusive
evidence of the effect,25 economic effectivess® 2! or chil-
dren’s and parents’ experiences of weighted blankets for
children with ADHD on sleep problems. Thus, an RCT
evaluating weighted blankets for children with ADHD
and sleep problems is timely. Given the societal cost and
the quality of life implications of sleep interventions, the
cost-effectiveness of this non-pharmacological interven-
tion also needs to be investigated.”” The hypothesis of
this RCT is that weighted blankets will improve objectively
measured and self-reported sleep compared with control
blankets in children with ADHD.

Objectives
This study targets children with newly diagnosed ADHD
and sleep problems and aims to (1) evaluate the effect

of an intervention with weighted blankets on sleep and
other health-related outcomes, (2) evaluate the cost-
effectiveness of weighted blankets and (3) explore chil-
dren’s and parents’ experiences of the sleep intervention
with weighted blankets.

METHODS

Study design

This is a randomised, placebo-controlled crossover trial
investigating the effects of an intervention with fibre-
weighted blankets in children with ADHD. The study
period is 4 months, including 2x4 weeks of intervention
with weighted blankets and control blankets, followed
by an 8-week follow-up (figure 1). The study investigates
the effect of the intervention in terms of (1) sleep and
health; (2) cost-effectiveness and (3) experiences of
sleep and health-related outcomes. The qualitative part
will be performed using an explorative design based on
interviews from a subsample of the included children and
their parents. The interviews will be conducted at the end
of the 4-month intervention in order to gain knowledge
of the children’s and parents’ experiences of using these
fibre-weighted blankets. The protocol is based on the
Standard Protocol Items for Randomized Trials.>

Patient and public involvement

The design of the study and the preparation and formu-
lation of this protocol have been coproduced with health-
care professionals at the child and adolescent mental
health service (CAMHS). This includes being involved in;
planning inclusion and exclusion criteria for the infor-
mants, preparing the arrangement for the intervention
and selecting which questionnaires to be used to measure
outcome variables for children and parents. The project
manager has had regular meetings with the healthcare
professionals at CAMHS throughout the preparation of
the study. A pilot study, with seven children and their
parents, has been performed to validate the design,
interventions and questionnaires used. As part of this,
we asked children and parents about their opinion of
the intervention and also asked them for suggestions for
improvements. This resulted in a few minor adjustments.
The research project has been discussed with occupa-
tional therapists (who prescribe weighted blankets in
Sweden) and representatives from the national occupa-
tional therapy association. The project and preliminary
results have been and will be communicated through
popular science reports, research conference contri-
butions and research papers to the healthcare services,
occupational therapists, patient groups and researchers
during the research period.

Participants and recruitment

Children attending the ADHD unit at CAMHS in a county
council in the southern part of Sweden during 2020-2021
will be asked to participate in the study. This ADHD unit
is designed to assess and if indicated initiate treatment of
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Figure 1
controlled trial.

children with uncomplicated ADHD according to DSM-
5 in order to increase effectiveness and reduce waiting
lists. About one half of patients with newly diagnosed
ADHD are seen in this unit. The triaging unit selected
patients ages 6-12 when the structured Brief Child and
Family Phone Interview (BCFPI) suggested a probable
diagnosis of ADHD. Exclusion criteria for referral to this
unit were significant comorbidity requiring immediate
treatment, severe parental stress and intellectual impair-
ment requiring more comprehensive interventions. The
diagnostic assessment was based on written information
from the present school (teacher report form and open
questions about school functioning), the BCFPI, inter-
view with parent and the child and observing the child
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Anabrind [He )
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Flowchart RCT. The time between requirement, randomisation, intervention and follow-up. RCT, randomised

during the 2-hour assessment. The diagnostic schedule
was inspired by a short form of Kiddie Schedule for Affec-
tive Disorders and schizophrenia—Present and Lifetime
version to cover ADHD, externalising and tic disorders as
well as anxiety and affective disorders while infrequent
diagnoses were not screened.”’ Patients in the ADHD
unit received psychoeducation in groups and medica-
tion with fewer follow-ups than usual, and insufficient
for the more complicated cases.” Recruitment of partic-
ipants started in January 2020 and is estimated to be
completed during autumn 2021. All children aged 6-13
years, recently diagnosed with uncomplicated ADHD with
sleep problems verified by three selected questions from
the Child’s Sleep Habits Questionnaire (CSHQ),* will be
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approached for participation in the study. Sleep problem
is considered to be present if the child (1) seldom (0-1
times per week) or sometimes (2—4 times per week) fall
asleep within 20 min after going to bed, (2) usually (5-7
times per week) or sometimes (2—4 times per week) sleep
too little or (3) wake up several times per night. In addi-
tion to this, they need to report that the sleep difficulty in
question is a problem. In addition, parents and children
should understand (written and spoken) the Swedish
language. Children will be excluded if they have already
used weighted blankets as a sleep intervention, or if they
were currently on and wished to stay on melatonin for
sleep problems. Children diagnosed with ADHD and not
started on a stimulant and with sleep difficulties above
the threshold will be invited to get further information
about the study at the 3-hour assessment visit. Children
diagnosed with ADHD and started on a stimulant will
again be reviewed for inclusion criteria at the medication
follow-up after about 4 weeks.

First, eligible children and their parents will be
informed verbally about the study by their doctor or
nurse at the CAMHS. They will then receive written infor-
mation about the study and be approached by healthcare
professionals about participation. After the researchers
have received written consent, the participants will be
contacted by telephone and the research project leader
will provide more detailed information about the study.
The participants will be informed that they are about to
try two different types of fibre blankets. The participants
will be encouraged to contact the researchers if further
questions arise.

Intervention

The participants (n=100) will be randomly assigned into
two groups using simple randomisation with stratifica-
tion.” A total of 100 sheets with the letter A (intervention)

or the letter B (control) will be printed out and put into
each envelope. The sealed envelopes will be mixed and
one of the researchers will pick an envelope randomly
for each child. The letter A or B indicates if the child
will start with a fibre-weighted blanket (active) or with a
fibre blanket without weight (control). After 4weeks with
either the active intervention (A) or control (B), the chil-
dren will change blanket (if starting with active, the child
will change into control, and vice versa). After this 8-week
period, the child will decide which of the two blankets
(active or control) that they want to retain.
Fibre-weighted blankets from Novista of Sweden (
Novista.se) will be used in this study. The weight in the
blankets is derived from longitudinal polyester fibres
permitting flexibility. The blanket size is 150x210cm,
which is a standard size for children and adults in Sweden.
The weight of each blanket will be individually tailored
(weight between 6 kg and 10kg) for the children, based
on age, sex, height, weight, degree of sleep problems and
subtypes of ADHD of two independent experienced occu-
pational therapists. The fibre blankets without weight
(controls) have been designed for the project, so that
both active and control blankets have the same design.
The weight is the only aspect that distinguishes them.

Data assessment

Data will be assessed at baseline (prior to the interven-
tion) and during the 4th, 8th and 16th weeks of the
study. The measurements are performed during the last
of the 4weeks to minimise the risk of bias due to carry
over effects. A 7-day objective measurement of sleep
will be conducted during these measurement periods.
Self-reported data will also be gathered through the
completion of a questionnaire by the parent and child,
respectively (table 1).

Table 1 Overview of the questionnaires included in the study

Assessed by children
reports

Assessed by parents' reports

Socioeconomic variables

Children: age, gender, country of birth,

Parents: age gender, country of birth, civil status, level of education, and work

situation

Sleep habits Insomnia Severity Index™®

General well-being Children Outcome Rating

Scale*

Anxiety State-Trait Anxiety Inventory*'
42

ADHD symptoms

Family situation and parental

mood
Health-related quality of life ~EQ-5D-Y°'*®

Resource consumption

Outcome Rating Scale

Swanson, Peland and Nolan Scale

The Brief Child and Family Phone Interview

Child’s Sleep Habits Questionnaire®®

40 47

44 45

49 50

EQ-5D-3L%2 %
School absence (children), work productivity and absence (parents), and

healthcare consumption according to Swedish adaptation® % of the TIC-P

instrumen

t56

ADHD, attention deficit hyperactivity disorder; EQ-5D-3L, EuroQoL 5-Dimension 3-Level; EQ-5D-Y, EuroQol 5-Dimension Youth; TIC-P, Treatment

Inventory of Costs in Patients with psychiatric disorders .
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Interviews with an adequate sample of children (n=25)
and parents (n=25) will be conducted after the inter-
vention period in order to understand the experiences
of the intervention’s impact on sleep and health-related
outcome.

Methods for investigating the health effects of weighted
blankets

Primary outcome

The primary outcome is objectively measured and self-reported
sleep. Variables of interest from the objectively measured sleep
are: Sleep onset latency (SOL), which refers to the period
of time between turning lights out to go to sleep (timing
identified by marker from the event button or self-
reported time in daily text messages) and falling asleep;
total sleep time (TST), which is equal to the time of total
sleep episode minus the awake time (the entire time
spent sleeping); sleep efficiency (SE), which is the actual
sleep time expressed as a percentage of the total time in
bed (the time elapsed between "lights out" and "get up
time)"; wake after sleep onset (WASO), referring to periods
of wakefulness occurring after sleep onset.

Objectively measured sleep will be assessed using actig-
raphy. This method for assessing sleep has been shown to
be valid in several studies” and has shown to be strongly
associated with polysomnographic measures with a
correlation coefficient of at least 0.85 in healthy individ-
uals.”® Measurements from at least 4-7 nights have been
recommended.’” Motionwatch V.8 (Camntech), a triaxial
accelerometer using Micro-electromechanical systems
(MEMs) technology, capable of sensing motions in a resul-
tant force range of 0.01-8g™ is used in this study. The
actigraph registers total gross motor activity for analysis of
sleep-wake patterns and has good validity for measuring
sleep.”™ Recordings will be taken in 30s epochs.

Participants will be instructed to wear the watch on
their non-dominant wrist, for seven consecutive nights.
If not worn during the day, the parent and child will be
instructed to put on the watch in the early evening, or
in good time prior to going to bed. The participant is
instructed to push an event-button when they decide to
go to sleep, for example, when they stop reading a book
or turn off the lights. In addition to marking the event
of going to sleep and waking up by pressing the button,
the parents will answer questions daily (by text message):
(1) What time did your child go to bed yesterday?; (2)
How long time do you estimate the time for your child to
fall asleep from the time your child went to bed? (hours,
min); (3) What time did your child wake up today?; (4)
Was your child restless and moved around a lot during
sleep? (not at all restless, a little restless, moderately rest-
less, very restless); (5) Was your child restless when falling
asleep? (not at all restless, a little restless, moderately rest-
less, very restless)

The variables of interest from the self-reported sleep will be
assessed by CSHQ™ and Insomnia Severity Index (ISI).*

The CSHQ) assesses parental reported sleep and consists
of 33 items related to eight subscales; (1) Bedtime resistance,

(2) Sleep onset delay, (3) Sleep duration, (4) Sleep anxiety, (5)
Night wakings, (6) Parasomnias, (7) Sleep-disordered breathing
and (8) Daytime sleepiness. Each item is rated on a three-
point scale: ‘usually’ if the sleep behaviour occurred five
to seven times/week; ‘sometimes’ for two to four times/
week and ‘rarely’ for zero to one time/week. A higher
score indicates more sleep problems. The scale has good
reliability and validity.”

Insomnia will be assessed by ISI, which comprises seven
items for the children to respond to: (1) Severity of sleep
onset, (2) Sleep maintenance, (3) Early morning awak-
ening, (4) Satisfaction with current sleep pattern, (5)
Interference with daily functioning, (6) Noticeability of
impairment attributed to the sleep problem and (7) Level
of distress caused by the sleep problem. Each item is rated
on a 5-point Likert scale ranging from ‘not at all’ (scored
at 0) to ‘extremely’ (scored at 4). Total score ranges from
0 to 28, with higher scores indicating greater severity.
ISI is a reliable and valid instrument for quantifying the
severity of perceived insomnia and measures insomnia in
treatment research.” The ISI will be slightly modified in
order to better correspond to a child’s language.

Secondary outcomes

The children’s general well-being will be assessed by the Child
Outcome Rating Scale (CORS),* which is an overall
measure of psychological distress. It was developed to
give children a voice in the services they receive. CORS
comprises four items where the child evaluates (1) Me
(How am I doing?), (2) Family (How are things in my
family?), (3) School (How am I doing at school?) and (4)
Everything (How is everything going?). Each item is rated
on a 100-millimeter Visual Analog Scale with smiling
and sad faces as anchors. CORS has good reliability and
moderate validity."’

The children’s anxiety will be assessed by The short State-
Trait Anxiety Inventory for children (short-STAI).*" *
Short-STAI includes six items.*” Each item is rated on a
4-point Likert scale ranging with 1=‘not at all’, 2=‘some-
what’, 3="moderately’ and 4=‘very much’. The total score
range from 6 to 24 points, with six points indicating no
anxiety and 24 points indicating the highest level of
anxiety. Short-STAI has good reliability and validity for
children."!

The children’s ADHD symptoms—hyperactivity/impul-
sivity, inattention and oppositional—will be assessed by
the parents filling in The Swanson, Peland and Nolan
Scale (SNAP-IV).* The SNAP-IV consists of 30 items and
is divided into three subscales: inattention (nine items),
hyperactivity/impulsivity (nine items) and opposition-
ality (eight items) and four supplementary questions
regarding oppositionality (two questions) and ADHD
(two questions). Items are rated on a 4-point Likert scale
range O=‘not at all’, 1="just a little’, 2=*quite a bit’ and
3=‘very much’. Items for inattention and hyperactivity/
impulsivity can be combined to create a ‘combined
ADHD’ score.* Higher scores represent more symptoms.
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The SNAP-IV is a robust and valid measure of outcome
for research studies and is often used in RCTs.*°

The parents’ general well-being will be assessed by the
Outcome Rating Scale (ORS),* which is a general mental
health assessment of the past week in four items; (1)
Personal well-being, (2) Interpersonal relationships, (3)
Social relations and (4) Overall sense of well-being. Each
item is rated on a 100-millimeter Visual Analog Scale with
anchors from 0 (negative) to 100 (positive). ORS is a reli-
able and valid instrument.*’

Family situation and parental mood will be assessed by
the BCFPL* *" BCFPI is a structured parent interview
for triage at intake and follow-up evaluation of commu-
nity care at CAMHS. It consists of 36 symptom items and
another 36 items to assess function, adversity and family
stress grouped into 12 subscales. The subscale ‘family
situation’ contains three items rated on a 4-point Likert
scale range l=never, 2=sometimes, 3=often and 4=always.
The subscale ‘parental mood’ contains six items based
on the question ‘How often during the past week has the
parent experienced...?’ rated on a 4-point scale; <1 day,
1-2days, 3—4 days and >5 days. BCFPI has good reliability
and validity.* >

Health-related quality of life will be assessed for chil-
dren with EuroQol 5-Dimension Youth (EQ-5D-Y)”" and
parents with EuroQoL 5-Dimension 3-Level (EQ-5D-3L) e
EQ-5D-Y measures health-related quality of life ‘today’ for
children and young people and is developed from the
standard adult EQ-5D.”" EQ-5D-Y comprises five items:
(1) Walking about (mobility), (2) Looking after myself
(self-care), (3) Doing usual activities (usual activities),
(4) Having pain or discomfort (pain and discomfort) and
(5) Feeling worried, sad or unhappy (anxiety and depres-
sion). Each item is divided into three levels: No problems,
Some problems and A lot of problems. The EQ-5D-Y
also includes an easily understandable modified vertical
Visual Analogue Scale of EQ-5D, where the respondent
rates the overall health status with the endpoints from 0
(the worst health state the child can imagine) to 100 (the
best health state the child can imagine).”’ EQ-5D-Y has
good reliability and validity.””

EQ-5D is a generic health-related quality of life instru-
ment’® measuring the parents’ health comprising five
dimensions: (1) Mobility, (2) Self-care, (3) Usual activi-
ties, (4) Pain/discomfort and (5) Anxiety/Depression.
Each dimension is divided into three levels: no problems,
some or moderate problems and extreme problems. In
addition to the five dimensions, a 100-millimeter vertical
Visual Analog Scale with endpoints of 100 means ‘best
imaginable health state’ and 0 means ‘worst imaginable
health state is included’. The total score ranges from 0 to
1, where a higher score indicates a better health-related
quality of life.

ADHD diagnosis and subtype as well as comorbidities
will be extracted from the clinical records. In addition,
symptom load from ADHD inattention or/and hyperac-
tivity/impulsivity pharmacological treatment, sociodemo-
graphic data, resource consumption and will be collected

via the survey at baseline and the 4th, 8th and 16th weeks
of the study.

Methods for investigating the cost-effectiveness of weighted
blankets

The health economic evaluation is a within-trial cost-
utility analysis with a societal perspective based on the
data collected at the 8-week follow-up, with the primary
outcome costs per quality-adjusted life years (QALY). An
incremental cost-effectiveness ratio (ICER) with a 4-week
time horizon is calculated based on differences in societal
costs (implementation costs and societal consequences)
and quality of life when using either the fibre-weighted
blankets or control blankets. No discounting of costs and
health effects will be performed due to the short follow-up
period. A number of sensitivity analyses are planned,
including probabilistic analyses with bootstrapped differ-
ences of individual-level data on major societal conse-
quences and quality of life as well as of the ICER.

The societal cost consequences combine parentreported
data on resource consumption with clinical register data
to estimate the differences in societal costs between the
two study arms at baseline and 8 weeks. The parent-
reported resource consumption survey questions are
based on a Swedish adaptation of the Treatment Inven-
tory of Costs in Patients with psychiatric disorders (TIC-P)
instrument” " and consider the 4weeks. The questions
include school absence for the child (in numbers of full
days, half days and 1-2hours), work absence for one
parent (in numbers of full days (8 hours), three-quarters
of a day (6 hours), half a day (4 hours) and one-quarter of
a day (2hours)), work productivity of the parent (in 10
levels from no work accomplished to hardly no decreased
work capacity) and healthcare appointments (nine types
of healthcare including, eg, school healthcare, primary
care and emergency care). The clinical register data
include the number of appointments at the CAMHS
and prescribed pharmacological therapy. The cost of
the resource consumption items from the parent survey
and the clinical register will be estimated according to
Swedish published data on the average costs for health-
care appointments from the Swedish Association of
Local Authorities and Regions (SALAR) and occupation-
specific healthcare wages including wage taxes from
Statistics Sweden. The cost of parents' work absence and
decreased productivity will be estimated using average
Swedish hourly wages including wage taxes from Statistics
Sweden while the cost of child school absence is estimated
according to estimated schooling costs from The Swedish
National Agency for Education. The cost of prescribed
pharmacological therapy will be estimated according to
listed prices at the Dental and Pharmaceutical Benefits
Agency.

The implementation costs, that is, the prescription of
the weighted blankets, include the healthcare region’s
purchasing price for weighted blankets, administration
and transportation from the assistive technology centre,
child psychiatrist time for referral to an occupational
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therapist, occupational therapist time for assessment,
prescription and tailoring as well as parent and child
time. The healthcare costs will be estimated based on
data from SALAR and Statistics Sweden while the visiting
and travelling time for the parent and child will be esti-
mated according to data from Statistics Sweden and The
Swedish National Agency for Education, as above.

Quality of life estimates for calculating QALYs over the
4 weeks period will be taken from the parentreported
EQ-5D instrument valued with a Swedish tariffs value set.”
EQ-5D-3L is frequently used in Sweden and for economic
evaluations and is considered a reliable and valid instru-
ment.”” There is currently no appropriate value set for
the child version of EQ-5D (ie, EQ-5D-Y), so in a sensi-
tivity analysis, the VAS ratings will be used and added to
the parent-estimated QALYs. The QALYs during 4 weeks
will be calculated based on the mean changes in quality
of life of using weighted blankets versus control blankets,
with an instant change assumed when initiating use of the
weighted blankets.

Methods for investigating the experiences of weighted
blankets

The qualitative data will consist of individual interviews
with children and their parents in the intervention study.
An open interview guide with initial questions will be used
to ensure similar data from all participants. The initial
questions refer to the experiences of sleep for children
with ADHD, experiences of how the sleep intervention
with weighted blankets influences the children’s sleep
and health-related outcomes as well as the family situa-
tion. Questions to the children: ‘How do you usually sleep?’,
‘In what way can it be difficult to sleep?’, ‘How does sleep
differ if you sleep well or badly?’, “‘What is important for
you to be able to sleep?’, ‘How do you experience the two
different blankets you have used?’, ‘How do you experi-
ence the weighted blanket?’, ‘Can you describe your sleep
since you started using the weighted blankets?’. Questions
to the parents: “‘What does sleep mean for your child?’,
‘How does your child usually sleep?’, ‘What is important
for your child to be able to sleep?’, ‘How is your child’s
life affected by sleep?’, ‘How do you experience the two
different blankets your child has used?’, ‘How do you
experience the weighted blanket?’, ‘Can you describe
your child’s sleep since he/she started using the weighted
blankets?’, ‘How is your child’s well-being since he/she
started using the weighted blankets?’, ‘How has the situa-
tion for the family and you as a parent been affected since
your child started using the weighted blanket?’ Follow-up
probes will be used to encourage children and parents to
elaborate on the answers: ‘Please tell me more’ ‘How
do you mean?’ or ‘What do you have in mind when you
say...?” The interviews will be digitally recorded and tran-
scribed verbatim.

Statistical power
A power analysis was made based on estimated changes in
the primary outcome variable SOL. Estimations of mean

and SD were made based on previous studies of SOL in
children. Mean SOL is expected to differ substantially with
age among children. Gringras et al investigated children
5-16 years of age and found a mean value of 76,5min of
SOL with an SD of 46.1.*° Hvolby and Bilenberg studied
SOL in children 8-13 years of age and reported a mean
value of 23.1 min of SOL with an SD of 9.4.%*

Previous studies investigating the effect of similar inter-
ventions on SOL have found a 40% decrease in SOL after
the intervention.”® The power calculation of this study is
based on the assumption that a 30% decrease in SOL is a
clinically relevant improvement. In this study, including
children 6-13 years of age, estimating a mean of 35min
SOL and an SD of 15, the power analysis demonstrated
that 58 children (29 in each group) will be a sufficient
number if accepting a 30% difference between groups in
SOL with 80% power. To allow for a 40% dropout, 100
children (50 in each group) will be enrolled in the study.

Data analysis

Statistical analyses will be performed using SPSS V.24 for
Windows. The intervention will be evaluated in terms of
effect and cost comparison. Differences will be evaluated
with an intention to treat analysis. Objectively and subjec-
tively measured sleep, anxiety and health-related quality
of life will be evaluated with a paired t test or equiva-
lent non-parametric tests and by independent sample t
test for between-group analyses of carry over and period
effect. Children included are stable on medication before
inclusion and are encouraged not to initiate other sleep
adjustments during the study period. ADHD symptoms
and sleep problems are, thus, considered to be stable over
the 4+4 cross over period minimising any period effects.
The weighted blanket is only active under actual use, and
the treatment effect is not likely to be carried over. Linear
mixed-effect model will be used for evaluating the effect
on sleep problems over time. Differences in societal costs
will be analysed via non-parametric bootstrap analyses
on individual-level data and reported as credibility inter-
vals.”® The qualitative data from interviews will be anal-
ysed with inductive qualitative content analysis.™

ETHICS AND DISSEMINATION

The study is approved by the Swedish Ethical Review
Authority (number 2019-02158) and conforms to the
principles outlined in the Declaration of Helsinki.”’ The
study will fulfil the requirements for research: informa-
tion, consent, confidentiality and safety of the partici-
pants and is guided by the ethical principles: autonomy,
beneficence, non-maleficence and justice.”’ All partici-
pation and data collection will be performed confiden-
tially. Children and parents will receive written and oral
information and parents give their informed consent in
writing. The participants will be informed that they can
withdraw from the project at any time without having to
justify why. Data will be collected in anonymised form
and keys that link data with personal information will
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be stored separately and only accessible to the project
leader. All personal data will be registered according to
the General Data Protection Regulation (2016/ 679),%
and the data will be stored in accordance with the Archive
Act in Sweden (SFS1990:782).” This study is registered
at http://clinicaltrials.gov. The results of this study will
be communicated to the included participants, health-
care providers and companies, in manuscripts submitted
to peerreviewed journals as well as in presentations at
national and international peer-review conferences.

DISCUSSION

Weighted blankets are prescribed to patients in healthcare
in Sweden and are widely used as a non-pharmacological
intervention for sleep problems, even though evidence
for the effects of weighted blankets is lacking. The few
previous studies investigating the effect of weighted blan-
kets for children with ADHD have not shown conclusive
results and, to date, there are too few high-quality studies
to support the intervention.”** The results from this RCT
will, thus, be important for providing new evidence of the
efficacy, cost-effectiveness and experiences of the use of
weighted blankets to address sleep problems among chil-
dren with ADHD.

Some methodological considerations can be high-
lighted. A strength is that this study will be the first
randomised placebo-controlled crossover trial investi-
gating the effects of fibre-weighted blankets in children
with ADHD. Another strength is the use of both objective
and subjective measures for sleep. Although subjectively
measured sleep is highly relevant to assess and evaluate,
objectively measured sleep has the advantages of being
free from subjective expectations in relation to the inter-
vention and less sensitive to recall bias. Furthermore,
the evaluation of cost-effectiveness of weighted blankets
is highly relevant though this has not previously been
studied.”’ The costs and benefits of the intervention need
to be taken into consideration when implementing the
intervention in healthcare settings. Similarly, the inclu-
sion of a qualitative approach in the design to increase
the understanding of both children’s and parents' expe-
riences of effects is another strength. This latter aspect is
of great relevance as children’s perspectives are seldom
taken into account in research.

There are, however, a few methodological challenges
with this study. Assessing self-reported data from children
is difficult for several reasons. Some of the questionnaires
in this study are designed for the parent to respond on
behalf of the child (eg, CSHQ). This may be a good
approach for younger children, but depending on the
habits around bedtime, the parents may only have (atbest)
a reasonably good perception of how the child’s sleep
was (eg, if sleeping in separate bedrooms). Under these
circumstances, the parent and the child are instructed to
fill in the questionnaire together to get a more reliable
assessment. Another potential bias is the control blankets.
The difference in weight will be obvious for parents and

also for children. The participants are only informed that
they are trying two different kinds of blankets. However,
most have learnt about weighted blankets through media
or their health providers, possibly affecting expectations
in favour of the weighted blanket

We anticipate that the project will make several scientific
contributions to the research on health-related outcomes,
sleep and cost-effectiveness for non-pharmacological
sleep interventions, such as weighted blankets. These
findings will be essential for healthcare professionals in
their practice though evidence today for the effects of
weighted blankets is scarce. The results will also be rele-
vant for children with ADHD, in particular, but will also
be relevant for other target groups and other settings.
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Abstract: Sleep disturbances are common among children with attention-deficit/hyperactivity dis-
order (ADHD). While pharmacological treatment has increased dramatically, parents often prefer
non-pharmacological interventions. Research on experiences of weighted blankets and their effect in
sleep improvement is scarce. The aim of this study was to explore parents” experiences of weighted
blankets for children with ADHD and sleep problems, and the impact on their children’s sleep. The
explorative design was based on qualitative content analysis. Interviews were conducted with a
purposeful sample of 24 parents of children with ADHD and sleep problems, after completing a
sleep intervention with weighted blankets for 16 weeks. Parents reported that children sleeping with
weighted blankets: (1) achieved satisfactory sleep, including improved sleep onset latency, sleep
continuity, and sleep routines; (2) achieved overall well-being, including improved relaxation and
reduced anxiety; and (3) mastered everyday life, including improved balance in life, family function,
and participation in school and leisure activities. This study brings forward novel aspects of the
effects of improved sleep among children with ADHD. The findings contribute to the understanding
of potential positive effects of an intervention with weighted blankets critical for clinical practice to
improve sleep, well-being, and everyday life of children with ADHD and their families.

Keywords: attention-deficit/hyperactivity disorder (ADHD); experiences; children; intervention;
parents; qualitative content analysis; sleep problems; weighted blankets

1. Introduction

Attention-deficit/hyperactivity disorder (ADHD) affects approximately 5% of school-
age children worldwide [1] and is characterized by impulsivity, inattention, and/or hy-
peractivity [2]. Children with ADHD have an increased risk of poor health outcomes,
compared to healthy peers. The negative behaviors associated with ADHD cause dif-
ficulties with interpersonal interactions and educational outcomes, and are likely to be
exacerbated by sleep disturbances [3]. The prevalence of sleep disturbances among children
with ADHD is high (up to 70%) [4,5], compared to healthy peers (20-30%) [6]. Children
with ADHD have been found to have between 30 to 60 min shorter sleep duration and
significantly more night awakenings, compared to healthy peers [7-9]. Sleep disturbance
includes both initiation and maintenance of sleep. The most common sleep disturbances
among children with ADHD are: bedtime refusal (e.g., resisting going to bed), difficulties
in initiating sleep (e.g., insomnia), difficulties staying asleep (e.g., nighttime awakening),
disproportionate daytime sleepiness, and fragmented sleep [3,5].
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Sleep is essential for health and well-being and is important for everyday activities [10-12].
Among children, poor sleep negatively affects physical and mental health [13,14], quality
of life, [15] along with performance [14] and relationships at school [16]. Sufficient duration
and sleep quality are associated with better attention, behavior, and cognitive functions,
and better physical and mental health among children [17,18]. Satisfactory sleep is thus
important for school achievement and transition into adulthood and working life, especially
for children with ADHD [19,20]. Further, children’s sleep disturbances have a significant
impact on parents’ everyday lives and are associated with higher parental stress, poorer
parental mental health, and increased parenting stress [21]. This emphasizes the importance
of taking a whole-family perspective when managing sleep problems among children with
ADHD [21,22].

The use of pharmacological treatment (e.g., melatonin) for sleep problems among chil-
dren with ADHD is common and has increased dramatically in the past 10 years, although
often with unfavorable side effects. Melatonin is the most common medication for sleep in
various neurological conditions and is regarded as safe and effective [23] but might cause
morning drowsiness, increased enuresis, headache, dizziness, diarrhea, rash, and hypother-
mia [24]. However, if there are alternatives, parents prefer non-pharmacological interven-
tions to pharmacological treatment [25]. Interventions with weighted blankets are used as a
replacement or supplement to pharmacological treatment for sleep problems [26-28]. The
use of weighted blankets is based on the theory of sensory integration with assumptions
of how the body reacts to different stimuli depending on the sensitivity to stimuli [29,30].
A weighted blanket is considered a sensory-stimulating, cognitive aid that provides a
deep pressure on the body (deep pressure touch stimulation). The pressure created by the
weight from the weighted blanket leads to a feeling of being enveloped and increasing body
awareness [31]. The effectiveness of weighted blankets among children with ADHD is
essentially unexplored [26-28]. Only two studies (one case-control study, and one interven-
tion study without controls) investigating the effect of weighted blankets among children
with ADHD have been found. The studies found positive effects of weighted blankets on
sleep, ADHD symptoms, daily level of functioning, and quality of life [32,33]. Only one
randomized controlled trial (RCT) investigating the effect of weighted blankets on sleep in
children has been found; however, that study only included children with autism spectrum
disorders. No positive effects on sleep were seen in the study, although both parents and
children favored weighted blankets over their usual blanket [34]. In summary, there is no
convincing evidence of the effect [28] or the economic impact [27,35], nor any qualitative
studies from children’s and parents’ perspectives on using weighted blankets to improve
sleep in children with ADHD [3]. In filling this gap [35], an RCT by our research group is
underway to explore the effects of an intervention with weighted blankets on both sleep
and everyday life for children with ADHD and sleep problems [36]. By way of this RCT,
we will provide new evidence of the efficacy, cost-effectiveness, and experiences of the
intervention from children’s and parents’ perspectives.

This qualitative study contributes to increased knowledge on the impact of an inter-
vention with weighted blankets on sleep among children with ADHD from their parents’
perspectives. This type of knowledge is important, both to provide understanding of the
intervention as such, and in the development of sustainable interventions using weighted
blankets for sleep improvement in clinical practice. The aim of this study was to explore
parents’ experiences of a non-pharmacological intervention with weighted blankets for
children with ADHD and sleep problems and the impact on their children’s sleep.

2. Materials and Methods
2.1. Design

The study had an explorative design based on inductive qualitative content analysis,
which aims to explore variations by identifying differences and similarities in a text,
formulated in categories and themes. Qualitative content analysis is useful for analyzing
an individual’s experiences, reflections, or attitudes [37,38]. To ensure trustworthiness, the
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study is reported following the Consolidated Criteria for Reporting Qualitative Research
32-item checklist [39].

2.2. Intervention

This study focused on the parents” experiences of a sleep intervention with weighted
blankets that included children aged 615 years old with newly diagnosed ADHD and sleep
problems [36]. Diagnoses were based on a detailed written report from school including
a SNAP-1V rating scale [40] and an interview with parents and the child performed by a
registrar or locum junior doctor utilizing a structured protocol. The decision was always
discussed and confirmed by a consultant child psychiatrist during the diagnostic session.
The consultant could choose to interview the child and parents as needed but an oral report
was mandatory and mostly sufficient. The sleep intervention was based on a comparison of
fiber-weighted blankets and control blankets—i.e., fiber blankets without additional weight.
The weighted blanket and the control blanket had the same design, so that the weight
was the only aspect that distinguished them. The fibers used in the weighted blanket
consisted of polyester filaments. The weight of each blanket was individually tailored
(weight between 6 and 10 kg) for the children based on age, sex, height, weight, degree of
sleep problems, and subtypes of ADHD, in accordance with the use in the clinical practice
of two, independent, experienced occupational therapists. The children were randomized
to start either with a weighted blanket or with a control blanket and used each blanket for
four weeks and then changed to the other blanket (a crossover design). After eight weeks,
the child was to choose one of the blankets and use this blanket for an additional eight
weeks, thus the duration of the intervention was 16 weeks.

2.3. Participants

A purposeful sample was carried out among the parents in the sleep intervention. The
inclusion criteria were: a parent of a child with ADHD and sleep problems, the child had
completed the RCT, the child chose to continue with the weighted blanket for the 8-week
follow-up. The participants were strategically selected to achieve variation in sex, age,
civil status, educational level, employment, place of residence. Twenty-six parents of the
children in the sleep intervention [36] were approached at the end of the intervention and
asked to participate in an interview about their experiences of using weighted blankets. A
total of 24 parents accepted the invitation and participated (Table 1).

Table 1. Sociodemographic data of parents to children preferring weighted blankets (1 = 24).

Variable Parents (n = 24)
Sex, female/male (1) 18/6

Age in years, median (range) 39 (32-55)

Civil status, co-habiting/living alone (1) 20/4
Educational level, primary school/secondary/university (1) 2/10/12
Employment, full-time/part-time/unemployed/sick leave (1) 15/7/1/1
Native-born/Foreign-born (1) 22/2

Place of residence, city/countryside (1) 8/16

Age of the child in years, median (range) 9 (6-15)

Sex of the child, female/male (1) 12/12

Perceived effect of the weighted blanket, fully/partially /no (1) 19/3/2

2.4. Data Collection

Data collection took place between March and September 2020. The interviews were
performed by the first author (IL) in an undisturbed room at Halmstad University. Individ-
ual interviews were performed with 18 parents, and three parent couples (six parents) chose
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to be interviewed in pairs. The interviews were conducted in Swedish. The interviews
started with questions about the parents” experiences of the two different blankets and
then in-depth questions about their experiences of the weighted blankets. The following
questions were asked: “What are your experiences of the two blankets your child has
tested?”, “What are your experiences from your child’s use of a weighted blanket?”, “Has
your child’s sleep changed with the use of a weighted blanket? If yes, in which way?”,
“Has your child’s everyday life changed with the use of a weighted blanket? If yes, can you
describe how?”, and “Has your family life changed with the use of a weighted blanket, and,
if so, can you describe how?” To obtain comprehensive descriptions, follow-up questions
were posed, such as: “What expectations did you have of each of the two blankets?”, and
“How have your expectations been met?” Probing questions were used, such as: “Please,
tell me more about ... 7, “What do you mean?” or “What do you have in mind, when
you say ... ?” Two pilot interviews were conducted to test the questions and, because
adjustments were not required, these interviews were included in the study. The interviews
lasted between 35 and 64 min, with a median of 53 min and a total interview time of 17 h
and 12 min. All interviews were digitally recorded and transcribed verbatim.

2.5. Data Analysis

Data were analyzed in a latent qualitative content analysis [37,41]. The interviews
were listened to and transcribed. The transcriptions were read through repeatedly, to
become familiar with the content and obtain a sense of the whole. Phrases containing
content relevant to the aim were identified and extracted in meaning units. The meaning
units were abstracted and coded. The codes were compared on the basis of similarities and
differences and grouped into nine sub-categories and three categories that reflected the
central and manifest content in the interviews. The analysis was conducted by the first (IL)
and last authors (PS). There were continuous discussions and reflections between all the
authors to achieve a consensus of the analysis.

2.6. Ethical Considerations

The study was approved by the Swedish Ethical Review Authority (no. 2019-02158)
and conforms to the principles outlined in the Declaration of Helsinki [42]. The study
fulfilled requirements on research: information, consent, confidentiality, and safety of
the participants and was guided by the ethical principles of autonomy, beneficence, non-
maleficence, and justice [43]. The parents received written and oral information from the
first author (IL) and provided informed consent in writing. The information contained
voluntary participation and the possibility of withdrawing at any time without having to
give a reason.

3. Results

Parents experienced that, during the intervention, their children achieved satisfactory
sleep, overall well-being, and mastered everyday life when they used the weighted blankets.
Sleeping with weighted blankets resulted in satisfactory sleep, including improved sleep
onset latency, sleep continuity, and sleep routines. The overall well-being of the children
was improved, including improved relaxation, and reduced anxiety. Better sleep with
weighted blankets contributed to an improved mastering of everyday life, including balance
in life, family function, and participation in school and leisure activities for children with
ADHD and sleep problems (Table 2).

3.1. Achieving Satisfactory Sleep

Satisfactory sleep was achieved through improved sleep onset latency, sleep continuity,
and sleep routines when children used the weighted blanket.
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Table 2. Overview of the categories and subcategories showing parents” experiences of the weighted
blankets” impact on children with ADHD.

Categories Subcategories

Improved sleep onset latency

Achieving satisfactory sleep Improved sleep continuity

Improved sleep routines

Improved relaxation

Experiencing overall well-being Reduced amd
educed anxiety

Improved balance in life

Improved family functioning

Mastering everyday life . —
Improved participation in school activities

Improved participation in leisure activities

3.1.1. Improved Sleep Onset Latency

The parents described that the children had improved sleep onset latency with the
weighted blanket. Before using weighted blankets, children had difficulties calming down,
resting, and falling asleep when they lay in bed before nightfall. It was common that
children felt worried or restless with difficulties lying still and coming to rest. The weighted
blanket gave them a feeling of being embraced and a sense of security, making it easier for
the child to fall asleep.

With the weighted blanket, he does not move as much when he goes to sleep. He becomes
calmer and falls asleep faster. He said the weighted blanket is good to hold on to as it
hugged him and that turning around and moving became harder and heavier. We think
he sleeps better with the weighted blanket. He falls asleep faster and is less unsettled and
also sleeps a little longer in the morning. (Parent no. 21)

Many of the parents described that the children previously had wanted the parents to
be there throughout the whole process of falling asleep, providing comfort by lying next
to them, hugging them, and being very close, for example by placing a leg or arm over
them, to make them feel safe. When the children instead used the weighted blanket, they
acquired a similar embracing effect which allowed them to fall asleep by themselves. The
parents further described that some children no longer showed resistance towards going to
bed when using the weighted blanket.

She has just embedded herself (with the weighted blanket) and then it’s just been good-
night. It's been unbelievable. Before, she could lie in bed for several hours until 11 p.m....
So, at 11 p.m. you could hear, “Mom, Dad.” But since she got the weighted blanket, it
was just, “Go to bed”. Before, I had to sit there and have the light turned on. Now she
goes upstairs by herself and crawls under and turns off the light. We used to do that
every night and we’d have to sit there. We could sometimes sit there for an hour, but it’s
completely over and also, it was quite important that both parents would come up and
put her to bed. She wanted somehow to know that we were both at home. Now we don’t
have to be home. She goes to bed anyway. Yes, even if we’re not at home. (Parent no. 19)

Even when children still needed a parent by their side to fall asleep, they fell asleep
faster with the weighted blanket. Their children’s ability to stay asleep and not wake up
when the parent left the room was further appreciated by parents.

He always has to sleep with an adult to relax and go to sleep, but he sleeps so lightly
that you can’t move and then it’s often during the night that he sleeps so lightly. He
has used me as a pacifier blanket. He fidgets and moves and stuff like that. With the
weighted blanket, we’ve noticed that sleep initiation has shortened... Then you give him
that pressure and put a heavy arm and sometimes I almost lean over him and then, when
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he has fallen asleep, I put on the weighted blanket and then we can walk out of his room
almost without even sneaking. Before, I almost couldn’t even sit up without him jerking
on and off and saying, “Mom, mom” because he slept so super lightly and he has always
been so easily awakened. (Parent no. 20)

There were parents who described that the child did not get the effect from the
weighted blanket on the sleep onset latency as they expected, but that the child slept better
during the night.

She might not fall asleep any faster, but she sleeps really, really well. (Parent no. 12)

3.1.2. Improved Sleep Continuity

The parents described that the children had improved sleep continuity. They slept
more calmly, deeply, and continuously, and thus received more hours of night sleep than
before using the weighted blanket. The weighted blanket contributed to a calmer and more
restful sleep, in that the children were lying more still and not moving around in the bed as
before. This, in turn, led to the children being more relaxed during the night. Previously,
the children moved around a lot during sleep; for example, making rapid movements with
the legs brushing the wall or moving so much that they could wake up with their head at
the foot of the bed and without a blanket. This contributed to the children waking up more
during the night, meaning that the parents and/or siblings also woke up. However, the
parents described that the children’s sleep was more persistent and continuous with the
weighted blanket, resulting in increased sleep duration.

She seems to be calmer when she sleeps. You'll pretty much find her in the same position
in the morning as when she fell asleep last night. It’s not like this electric whisk. We've
always called her the electric whisk, if she fell asleep with her head at one end, she was at
the other end when she woke up. She has always been like that, but I feel like she is more
at peace. But, as she says, she can’t be bothered to move and it makes her lie still. She
doesn’t wake up needing to move... She said that with this (weighted blanket) she slept
much, much better so she noticed a huge difference with it... She likes it very much and
sleeps very well with the heavy blanket. (Parent no. 8)

The parents also expressed that the weighted blanket contributed to a more continuous
and deeper sleep, without several awakenings during the night. Before using the weighted
blanket, some children were easily disturbed during sleep and often went to the bathroom
during the night or to the kitchen to drink water or woke up easily from any noise. Some
parents described that their child seemed to get a deeper sleep than they had ever had
before. Many children slept all night in their own bed with the weighted blanket, without
going into their parents” bedroom.

He doesn’t wake up. I think it happened once that he got up and then I reacted, but then
he needed to wee or go to the bathroom. But it was completely different to the other weeks,
so it was normal to get up if you needed to wee or something. But he sleeps all night
now... he didn’t before, absolutely not. His sleep was fragmented all the time. He woke
up and fell asleep and he called for us many times. (Parent no. 5)

However, some parents described that the improved sleep disappeared or diminished
during the intervention, when the child had to change to a fiber blanket without weight
and that the effect was not fully restored when the child returned to a weighted blanket.

When she had the weighted blanket in the first period (of the intervention), she slept
fantastically well. It was wonderful because she slept in her bed all night. I don’t think
she came in to us one single night during that period. The first day we switched to the
lighter blanket, she came in to us right away and did so all the time with the lighter
blanket. When we switched back to the heavy blanket, I thought, “Oh, good, let’s see if
she’s asleep again.” But now she’s slept worse with that one. At some point she’s probably
slept in her bed, but she often comes in to us anyway now... Maybe she’s slept a little
better with the heavier than with the lighter blanket. Because then she came in as soon
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as we went to bed. Now she sleeps a bit longer in her own bed... For the first four weeks
(with the weighted blanket), she did not once come in to us but slept all the time in her
own bed. It has never happened before. (Parent no. 14)

Some parents described that the children liked the weighted blanket in the beginning,
especially the first few weeks, but then did not think that it had any special effect. Some
children also experienced that the blanket was too hot or that it was too lumpy and
uncomfortable (not the weight as such) and that, therefore, they did not like the weighted
blanket. To prevent the weighted blanket from feeling lumpy and inconvenient, some
children preferred to have a soft, thin blanket close to the body and the weighted blanket
on top.

He liked it from the start, but then more and more he didn’t want it. He thought it was
lumpy, “rough” he called it. He didn’t find it very comfortable. In the beginning, he liked
it. I don’t know what he said about it at the time, but then he still thought it was okay.
Now he thinks it's rough and not nice. I don’t think it’s the weight itself, but more that
it’s uncomfortable and lumpy. (Parent no. 9)

3.1.3. Improved Sleep Routines

The parents described that the weighted blankets contributed to better sleep routines
for their children. When the child felt the weight of the blanket, it was a sign that it
was bedtime. The parents described that the routines around betimes were important for
the children and the weighted blanket contributed to this process, by giving both more
procedure to the routines and a feedback sensation that enforced the routine. Improved
sleep routines for bedtime led to the children achieving a normal sleep-wake cycle.

It is becoming clearer that now we go to bed, to lie down under the blankets. Perhaps it is
the clarity that is also beneficial. Now it’s tucked in and weve gone to bed. We always
pull on the weighted blanket, it’s a natural part of it. He has his routine around this.
He has to be on my arm, with his stuffed animal, and on with the blanket, then it’s kind
of done. Yes, it’s dark and it’s quiet, and that’s it. Then it’ll take five minutes. He falls
asleep in his own bed every night. It's become more often that it’s in his bed, his weighted
blanket. I don’t know, but I feel like the routine has got a little more settled. He likes it.
He likes the bed and the blanket and how we arrange it, same procedure every evening.
(Parent no. 4)

The parents described that the improved sleep routines resulted in the children pre-
ferring to stay in bed at bedtime. For some children, the weighted blanket contributed
to a feeling of comfort and that the weight from the blanket was appreciated and made
them want to stay in bed. For other children, the reason to stay in bed was more the result
of convenience as it became more cumbersome to get out of bed due to the weight of the
blanket. Before using weighted blankets, some children had a habit of getting out of bed
after bedtime, repeatedly coming up with different reasons for not staying in bed and often
wandering around the house for no particular reason. This behavior changed for the better
with the weighted blankets.

NN likes this (weighted) blanket very much that she’s had now because we don't hear her
running around at all. She says herself that it just feels hard to get up and move. I don’t
even think she wakes up feeling like she needs to get up and go. (Parent no. 8)

Some children preferred to use the weighted blankets as an ordinary blanket, whereas
others preferred to only use it to apply pressure to some parts of the body, for example,
the back, or not to cover some part of the body, for example, the legs. The children who
preferred to have their parents close to them experienced that when the blanket embraced
them, it functioned as a substitute for the parent.

I put it behind his back like I was still there. So it’s like he shouldn’t feel much difference.
There’s still a pressure there, so I think it’s a good thing it’s going to be a little substitute
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... that I could replace myself a little bit with this (weighted blanket) so he could still feel
a little bit embraced and thus he is lying still and he likes it before. (Parent no. 4)

The change of routines supported by the weighted blankets required some patience on
the part of the children before they got used to it and figured out individual adaptations. At
first, some children found it uncomfortable and expressed a strange feeling. Some initially
experienced side effects and that a period of habituation was needed. For example, some
children experienced a feeling of confinement, resulting in nightmares about being trapped,
but the children did not want to give up and when they got used to the weighted blankets
after a few days, they felt secure and calm. They found a new routine and they did not
want to change back to a regular blanket.

Initially, she had nightmares with the weighted blanket, she thought she was trapped...
So it probably took three or four nights, I believe, before she felt she could settle down.
(Parent no. 1)

3.2. Experiencing Overall Well-Being

Nights of good sleep with a weighted blanket had a positive effect on the child’s
well-being, through improved relaxation and reduced anxiety.

3.2.1. Improved Relaxation

The parents described that the weighted blanket provided a sensation of being touched
and embraced and that this provided calm, comfort, and relaxation for the children. The
feeling of pressure on the body provided comfort and calm. The calmness influenced the
children, both mentally and physically.

He always wants the heavy blanket on top of him. He feels a bit calmer and somewhat
more secure with the (weighted) blanket. He himself says that he feels more relaxed when
he lies under it. He likes to be close and that’s probably the feeling he gets... I think he
feels closeness and security with the weighted blanket. (Parent no. 24)

The children expressed that the blanket hugged them and that it gave them a feeling
of comfort. Some children described that they felt a big difference between the weighted
and the ordinary blanket and that they loved the weighted one.

She says herself that it feels like, she calls it a cuddle blanket. It feels like the weighted
blanket is hugging me. (Parent no. 10)

Some children even wanted to use the weighted blanket when they rested for a while
after school. The parents described that the child wanted a relaxing and cozy moment
when, for example, they would check their phone.

When she had that fiber blanket (the light blanket), she went in during the day on top
of my bed to rest. Because she wanted to lie under my weighted blanket, because she
thought it was nice to relax. Preferably after school and lie there and look into the phone...
Just rest and feel a bit relaxed, I think. Yes, she did not sleep nearly as well (when the
weighted blanket was removed and the child got the light blanket); then she was more
unsettled. She needed to get some rest after school, as I said, then she wanted to lie in my
bed and rest under my weighted blanket. It was the weight she wanted. (Parent no. 12)

3.2.2. Reduced Anxiety

The parents described an overall improved well-being in their children, with reduced
anxiety due to the use of weighted blankets and the resulting improved sleep. The previous
fear and anxiety of not being able to fall asleep or sleep through the night and the fatigue
that they had experienced before had led to anxiety in some children. Reduced anxiety
also allowed children to focus, reduced their hyperactivity and stress, and contributed to a
more stable mood.

I see a difference in his anxiety, which has changed with the weighted blanket... It's gone.
It’s almost gone, I can tell you, all day. He is not as worried during the day. He has
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always been a worrying child and it’s like a rock is somehow lifted... There has been such
a difference in his behavior, really in his anxiety. He was worried about or stressed about
everything you would do, go to or do. This was concerning for him, but no more. He is
basically much calmer. But, as I said, he still needs to know what we are to do and not to
do. He is somehow more stable... He is a more secure child, I know. He is calm, as I said,
he is not hyperactive, but he used to be much more stressed. So I sense like he is feeling
better. No, he is not as worried as he used to be but somewhat more stable. (Parent no. 5)

Many of the children had previous experiences of severe anxiety, resulting in anxiety
attacks, chest pain, palpitation, cramps, and migraines, for which the families had sought
help from both primary and emergency care. The parents noticed that such symptoms
decreased or disappeared when their child used the weighted blanket. One explanation for
this, provided by the parents, was the improved sleep as the result of the weighted blanket.

She was kind of getting anxious ... She suffered from pain that almost felt like stabbing
and you get that in anxiety attacks. We went to the doctor and they pretty much agreed
that it was from the anxiety. It’s her head that haunts her, but it's been a long time since
I've heard anything about it (since the child started with the weighted blanket). I think
there are several different aspects to it. On the one hand, sleep is one aspect, which has
made it much better on that front so that she doesn’t have that anxiety in her body. Then
the fact that she was diagnosed (with ADHD), and was told by a doctor why she is the
way she is. Both things combined have kind of calmed her down to such a degree that
she is like a normal person again... it feels like she is much calmer in every way. (Parent
no. 13)

The parents expressed that their children, through a good sleep with the weighted
blanket, got more energy in everyday life, became more positive and happier, and regained
their zest for life. Some children had had previous experiences of losing their zest for life
and some had suicidal thoughts or had even attempted suicide.

Lately, I think she has become more alert, I mean happy, she is generally happy but you
noticed before when she had slept or been tired that she became more irritable and things
like that. But I find it’s positive. She is always happy and less tired. (Parent no. 6)

3.3. Mastering Everyday Life

Good sleep with a weighted blanket facilitated children’s mastering of everyday
life through improved balance in life, family function, and participation in school and
leisure activities.

3.3.1. Improved Balance in Life

The parents described an improved balance in life when the children were sleeping
with weighted blankets. They could wake up on their own without having to be woken by
an alarm or the parents. Being well-rested and alert in the morning allowed the children
to have a proper breakfast and to also manage other meals during the day, which had
previously been a problem.

I can tell that she gets up at 6 a.m. every day. And even more rested and that’s where we
notice it. She’s nice when she wakes up and has her breakfast. (Parent no. 1)

The parents described that the children were more stable in their mood and had
greater patience in everyday life because they slept well during the night. The previous
mood problems, such as anger, irritability, and rapid mood fluctuations, had a great impact
on the parents” well-being and their relationship with their children. However, when
the children had slept well, they were more able to cope in a better way with potential
adversities during the day, resulting in fewer and less extensive mood problems. As an
example, one mother described that her child was more satisfied with herself and able
to deal with unplanned activities, not only those adapted to the child’s interests. The
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parents also described that better sleep influenced the children by letting them stay focused
throughout the day without needing the attention of parents all the time.

He feels more satisfied with himself. It could be that he sleeps deeper with the blanket,
which makes him sleep better. Sleep affects a lot, of course. That he feels more balanced.
Before, he could say that he hated himself and he often got angry. I don’t notice that as
often anymore. It feels good to have a child who's feeling better. It's going in the right
direction. It feels good. Just that he enjoys his weighted blanket. It feels good ... Now
it feels like we are more on track and he feels much more balanced as well and the days
are moving on. It is not a battle all the time about what to do or an argument, but we
complement each other more at home, even the children. NN can join in on something
that I have suggested. It’s not just that you focus and plan around him as it used to be.
Everything was prepared so that he would not oppose it or get angry. Now he can take
more adversities and when he feels better, it rubs off on everyone. (Parent no. 24)

3.3.2. Improved Family Functioning

The parents described that the improvement in their children’s sleep had a positive
effect on their family situation. The improvement in sleep resulted in an improved family
function for the family, with fewer conflicts, a sense of having more energy among all
family members, and that the children were more inclined to do things together with other
family members, such as eating together and participating in conversations.

So much less fuss about his behavior and ADHD symptoms, it's not at all the same...
It’s diminished. It’s a big rock that’s lifted somehow... That’s the magic blanket, yes, it's
magical. I never thought it would affect him so much, I didn’t think it could give him the
weight that makes... so it's really magical. It has made it much easier for us and for him.
(Parent no. 5)

When the children previously had problems sleeping or slept badly, it resulted in sleep
for parents and siblings also being negatively affected. Parents had difficulties sleeping and
relaxing in the evenings when they heard their children knocking on the walls, repeatedly
getting up and wanting to urinate, have something to eat, or to get into their parents’ bed
during the night. This had the effect that the parents were not able to do what they wanted,
such as watching movies or just spending time together.

She’s really sensitive to any noise. 1 like to sit and watch a movie in the evening, then
you have to wear headphones because otherwise she wakes up and gets really irritated. 1
can watch at any volume now, she lies there completely still, only when she’s wearing the
weighted blanket. Otherwise, when she has the normal blanket, she falls back and then
it’s like she’s lying around spinning. There’s a huge difference. She sleeps much deeper.
Noise and stuff, it doesn’t bother her then. (Parent no. 13)

The parents described that a good sleep gave them more energy as parents and an
improved ability to cope with problems in everyday life. Previously, the parents had to put
a lot of their energy into dealing with the difficulties that came with their children’s anger,
or fights between the siblings, which felt manageable when the children slept well. Parents
also described that this had previously been so challenging for them that they had been on
sick leave to be able to handle everyday life at home.

I feel like I get more energy when she’s slept well. A lot of my time went into taking on all
the fuss with her if she had slept badly and was in a bad mood. Go between her and her
siblings, all those squabbles have been a big problem for many years. We've been working
on it a lot, just that she sleeps well. It makes it incredibly easy, I think... Yes, you start to
feel like you can handle a little more yourself. I've even been on sick leave. A lot of this
bother is one reason 1've been so tired. It takes a lot of energy and so you have to cope
with the rest as well, which takes a lot of energy. When this aspect has disappeared, you
get a lot of energy back, so you can deal with other things instead. (Parent no. 12)
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When the children slept well with weighted blankets, parents described that they
could spend time with their children without a lot of friction and manage to collaborate
on daily routines. The children got energy to help with everyday things and to learn new
things at home, such as cooking and cleaning. The children were more patient, and did not
argue as much with their siblings, or get angry when asked to help their parents. Parents
also described that siblings played and spent time together in a way that they were not able
to before, socializing and having fun together, and talking to each other in a normal way.

She doesn’t mess as much with her little sister and she can even hang out with her little
sister all of a sudden because she’s got better sleep. Otherwise, she is just bothered by
everything her little sister does. But when she’s been sleeping well, happy family sort
of. I quess it’s us (the family) that it affects the most. You lose energy when the child
is affected so much. After all, it sucks all the energy out of you (when the child is not
sleeping). Now, you get more help from her. Now, it's really nice for me at home. I live
the super dream life. (Parent no. 13)

3.3.3. Improved Participation in School Activities

The parents described that the children’s participation in school had changed for the
better. In the past, the children had difficulty coping with a full day at school and staying
concentrated and sitting still. This had previously led to difficulties at school and that
teachers often called the parents to talk about difficulties and to discuss solutions. When
the children started to sleep well, the parents noticed that they received fewer calls from
school about these problems. The children started to appreciate school more and even
found it fun to go to school and to do homework.

I don’t think I would have even thought of getting her a blanket like that, because I
wouldn’t have believed in it. But just giving her peace and thus can be at school and stuff,
that does a lot . .. it is important for her to sleep her hours at night, in order to manage
at school... There aren’t that many days you get a call from school anymore. I think I've
had one or two calls from school, since she started with this (weighted) blanket. Before, it
was pretty often. We've even sat down with the school and talked about what we’re going
to do to make sure she can cope all day. (Parent no. 8)

The parents described that sleeping with weighted blankets increased the children’s
participation in both structured and unstructured activities at school, resulting in increased
school attendance.

But she seems more collected and concentrated (when the child has slept well) she doesn’t
get these outbursts of anger and leaves all the lessons or leaves school or jumps out of
the window or things like that... Yes, given that she has not slept and so she was turning
around the clock, she slept in the middle of the day when she should be going to school.
We didn’t even get her off to school and now (when she uses the weighted blanket) she’s at
school every day... It was terrible before, then we really had to keep going at least for an
hour to get her out. Then she could just call from school and say “I'm going home now”.
Of course, if you haven't slept, you have no gusto or energy. You can’t be bothered to eat
or to do anything, that’s the way it is. While I can’t say 100 percent that it has to do with
the weighted blanket, at least it’s changed drastically. (Parentno. 1)

3.3.4. Improved Participation in Leisure Activities

The parents described that the children started spending more time with their friends
after school. They had got so much more energy that it allowed them to be active after
school. They were out playing, hanging out with friends, and more active in their leisure
time. This was a big change, as they previously did not have the energy to spend time with
friends after school and mostly lay in bed or played on the computer.

She sleeps so much better now. That's why she gets so much energy for the rest of the day.
Now you never see her, she is out playing. She is hanging out with friends all the time. A
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lot more active. It's awesome, that sleep can affect so much that all of a sudden you have
the energy to do more things. (Parent no. 13)

The improved participation in leisure activities also included sleepovers with friends.
When the children felt comfort in that they could fall asleep on their own, overnight stays
with friends also improved.

From not wanting to sleep over at friends for maybe a year, he slept over for the first time
and he brought his blanket. (Parent no. 7)

The parents also expressed that a better sleep with a weighted blanket contributed to
the children having enough energy left over to do their homework, after having been at
school for a full day. This meant that they achieved an inner calm, allowing them to sit still
for longer periods and concentrate.

She can do homework. It barely happened before. That is, just this thing to stay seated.
She can sit still. It's not a problem. She can sit in the same place for half an hour. It's not
a problem. (Parent no. 19)

4. Discussion

This study explored parents’ experiences of the impact of a non-pharmacological
intervention with weighted blankets on sleep among children with ADHD and sleep
problems. To the best of our knowledge, this is the first qualitative study investigating the
parents’ experiences of the impact of weighted blankets in this context. Overall, the results
show that the parents described effects on sleep quality and reduced ADHD symptoms
similar to those seen in the few previous intervention studies [32,33] investigating effects
of weighted blankets among children with ADHD. However, the parents also expressed
that weighted blankets had a positive impact on the children’s overall well-being, as the
children were able to relax more easily and their anxiety decreased, while their zest for
life returned or increased. Another area where the weighted blankets had an impact was
how the children mastered everyday life, resulting in an improved balance in life and
family function, as well as in increased participation in school and leisure activities. The
experiences expressed by the parents imply that weighted blankets may have positive,
indirect effects from a wider perspective, rather than just on sleep problems. The study
contributes to an in-depth understanding of the effects of the intervention on their children’s
sleep and the consequences this effect has had on their children’s ADHD-related symptoms,
their well-being, and their functioning in the family and in everyday life, including in the
home environment, leisure time, and school.

4.1. The Impact on Sleep Problems

Achieving satisfactory sleep by using weighted blankets was experienced as an essen-
tial outcome for children with ADHD and sleep problems. Prolonged sleep onset latency
was expressed by most parents as a significant reason why the children had sleep problems,
and this was reduced when using the weighted blanket. There have been a few quantita-
tive studies, which indicate that the use of weighted blankets significantly reduces sleep
onset latency in a range from fewer than 20 min (measured by actigraph) [33], to 30 min
(parent-reported), among children with ADHD [32,33]. The effect on sleep onset latency is
of significant importance, given that problems with prolonged sleep onset latency are more
common in children with ADHD than among healthy peers [32,33]. About one-third of
children with ADHD have difficulties falling asleep [3,44], with up to one hour of sleep
onset latency between children with ADHD and healthy peers [7].

The parents in our study also experienced an improvement in sleep continuity and
depth, with fewer awakenings during the night. When the children slept more calmly,
deeply, and continuously, they received more hours of night sleep than before. These
improvements in sleep duration, sleep quality, and nightly awakenings described by the
parents are, however, not confirmed by previous studies measuring the effect of weighted
blankets among children with ADHD [32] and autism [32,34]. The discrepancy between
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what the parents in our current study experienced and what has been seen in those small,
controlled studies investigating measurable effects may be due to aspects related to, e.g.,
selection of study participants, or the size of the intervention and control groups. It could
also be that the parents experienced improvements in sleep that were not captured by the
instruments and objective measurements used in the previous quantitative studies. Further
research is needed to better understand if and how weighted blankets could increase sleep
continuity and sleep depth and how this contributes to health-related outcomes.

The parents in our study expressed how sleep routines are of importance for the
children, and how the weighted blankets could serve as an aid in creating these routines
around bedtime. Sleep routines are described as a set of behavioral, environmental, and
cognitive modifications that need to be made to improve sleep, and it seems as if the use
of the weighted blanket helped the children to make some of these modifications. One
example of this was how placing the weighted blanket on the child served as a sign for
bedtime. For the children, the weighted blanket contributed to a feeling of comfort and a
desire to stay in bed or even acted as an obstacle to getting out of bed, thereby facilitating
sleep. Another example was that the children fell asleep in their own bed, at a distance
from the parents’ bed. Thus, weighted blankets may serve as a part of a sleep intervention
to improve sleep routines for these children. The benefits of improved sleep routines for
this target group were confirmed in a systematic review [45] and are important because
children with ADHD more often show bedtime resistance, compared to healthy peers [7,46].
Since children are closely tied to their parents in relation to sleep routines, modifications
(behavioral, environmental, and cognitive) have to be designed together with both parents
and children to meet their needs and preferences [21,22].

4.2. The Impact on Overall Well-Being

Experiences of effects related to overall well-being were another central finding in
our study. The parents described that the children’s well-being increased, both when they
were going to sleep and lying in bed, but also during the day, in the form of decreased
anxiety and increased feelings of happiness. The children had expressed that the weighted
blankets gave them a feeling of calmness and that they felt embraced by the blanket. They
expressed it as if they felt hugged and calm when they slept with it. Similar positive
experiences have previously been presented, where children with autism “really liked” the
weighted blanket and their parents felt that sleep was improved and that their child was
calmer with it [34]. Overall well-being was also influenced when anxiety improved with
the weighted blankets. Reduced anxiety is an important finding in our study, as anxiety is
a significant and common problem for about half of all children with ADHD [47] and an
important factor associated with sleep problems [9]. The consequence of reducing anxiety
with weighted blankets has therefore dual advantages—both symptom relief and improved
sleep. The parents in our study described how, after a good night’s sleep with the weighted
blanket, the children were more positive and happy, showing regained joy of life.

4.3. The Impact on Everyday Life

The findings from our study show that, when children woke up well-rested in the
morning, they had an improved ability to cope with everyday life and the routines and
challenges involved. This adds value to previous research that showed an improved level of
functioning among children with ADHD sleeping with weighted blankets [33]. The parents
in our study expressed that, when children’s sleep was improved, it infused the family life
with harmony; there were fewer conflicts and behavioral problems and improved family
function. Results from an intervention study with weighted blankets among children with
ADHD support this finding [33]. There is a great need to offer children sleep interventions,
such as with a weighted blanket, since earlier research has shown that sleep problems are
associated with a significant negative impact on children’s functioning and quality of life,
after controlling for ADHD symptoms [48]. The reduction of behavioral problems is, in
itself, a positive outcome of our intervention, but has an additional effect on improving
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sleep through diminishing the negative relationship between behavioral problems and
sleep problems and the potential exacerbation of sleep problems in children with ADHD,
as described in a systematic review by Bondopadhyay et al. (2021). This suggests that the
reduction of behavioral problems is of great importance, both as an outcome to evaluate in
clinical settings as well as in research studies, in conjunction with sleep interventions for
this target group.

A further finding in our study was that the parents described how family functioning
improved; children’s improved sleep contributed to better sleep for the parents as well,
which made them better equipped for the challenges of everyday life. Previous research
demonstrated that families of children with autism spectrum disorder that have good sleep
were also more resilient [49].

Another benefit of improved sleep was increased participation in both structured
and unstructured school activities and improved coping with school work. Hvolby (2020)
has previously reported fewer behavior problems, especially in relation to school, when
children with ADHD use weighted blankets [33], which may be one reason for the in-
creased participation at school seen in our study. Persistent sleep problems among children
with ADHD are known to be associated with impaired academic performance [50-52],
and impaired child—teacher relationships and greater conflicts between the child and the
teacher [16]. Altogether, this highlights the importance of improving sleep among children
with ADHD from the perspective of school participation and achievement and emphasizes
the potential of providing interventions with weighted blankets for sleep problems at an
early stage.

4.4. Methodological Considerations

In qualitative research, trustworthiness is defined according to the four criteria of
credibility, dependability, confirmability, and transferability [37,53,54]. Credibility refers to
confidence in the truth of the data and the analysis [37,54]. In this study, the credibility
was strengthened by a purposeful sample of 24 parents of 12 girls and 12 boys with ADHD
and sleep problems. There was variation in terms of sex, age, civil status, education,
employment, and place of residence. However, the included parents represent to a great
extent parents who have expressed positive effects of weighted blankets for their child’s
sleep at 8-week follow-up. Nevertheless, some of the parents interviewed had not seen a
great effect from weighted blankets. A limitation is that parents of children who chose the
control blanket for the 8-week follow-up had been excluded from this study. However, the
selection of participants is considered appropriate since the purpose was to understand
how parents experienced the long-term effects of weighted blankets and why they had
chosen the weighted blanket for the 8-week-follow-up. To avoid memory decay over
time, all interviews were conducted immediately when the intervention ended; despite
this, some parents stated that they had forgotten the initial effect of the weighted blanket.
Credibility was strengthened by the researchers’ familiarity with the methodology, the
careful descriptions of the data collection and analysis, and the continuous discussion
between researchers during the analysis. Dependability refers to the stability of data over
time and conditions [37,54]. Dependability was strengthened by the fact that the same
researcher conducted all the interviews, and that all interviews began with the same
opening question, follow-up questions were posed to avoid misunderstanding, and the
participants were encouraged to talk openly. Confirmability refers to the neutrality of the
data, which ensures that the data represent the information provided by the participants
and accurately reflect their voices [54]. Confirmability was demonstrated through all steps
of the analysis, which have been carefully reported and that the participants’ experiences
are described in as much detail as possible, with quotations that enhance and illuminate the
content. The interviews were rich in content and contained a great variety of experiences.
Transferability refers to the applicability of the results to other contexts [37,54]. A strength
of this study is that it included parents of children who were recruited from a clinic in
conjunction with recently diagnosed ADHD and sleep problems. The study was part of
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a larger RCT study to recruit children requiring a sleep intervention in a clinical setting.
The experiences expressed in this study are thus likely to be similar to those of parents
in a clinical setting and the results are thus possibly transferable to children with other
neurodevelopmental syndromes.

5. Conclusions

This study provides insights from the experiences of parents of children with ADHD
and sleep problems who participated in an intervention with weighted blankets. When
using weighted blankets, the children achieved satisfactory sleep, including improved
sleep onset latency, sleep continuity, and sleep routines. The overall well-being among
the children was also improved, with increased relaxation, reduced anxiety, and increased
joy of life. The improved sleep improved their mastering of daily life, through better
balance in life, family function, and participation in school and leisure activities, which is
partially in line with previous intervention studies. However, this study brings forward
new aspects of the effects of improved sleep among children with ADHD. These aspects
should be included in the evaluation of weighted blankets, but also contribute to the overall
understanding of the potential positive effects. Our findings reveal that using weighted
blankets can improve the well-being and life of children with ADHD and their families.
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ABSTRACT
Background: Attention deficit hyperactivity disorder (ADHD) and Autism Spectrum Disorder
(ASD) are often accompanied by sleep problems influencing social, emotional and cognitive
functioning in everyday activities.
Aim: The aim of this study was to investigate whether the use of a weighted blanket has a posi-
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tive impact on sleep and everyday activities in individuals with ADHD and/or ASD.

Material and methods: The study included 85 individuals diagnosed with ADHD and/or ASD,
48 children aged <17 (57%) and 37 adults >18years (44%), who were prescribed with a
weighted blanket. The participants responded via a telephone interview.

Results: Findings demonstrated that a weighted blanket improved abilities related to falling
asleep, sleeping the whole night, and relaxing during the day. Using a weighted blanket
improved morning/evening daily routine, including preparing/going to sleep and waking up in
the morning.

Conclusions: Weighted blankets showed positive impact on falling asleep, sleeping the whole
night, and relaxing during the day, and they were used frequently by children and adults with
ADHD and/or ASD. Findings indicate that a weighted blanket improved morning/evening rou-
tine, however this research area needs further investigation using both subjective and object-
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ive parameters.

Introduction

Attention-deficit hyperactivity disorder (ADHD) and
Autism Spectrum Disorder (ASD) are among the
most prevalent ‘neurodevelopmental’ disorders and
share an early onset, often coexist and are associated
with overlapping symptoms including difficulties with
executive function, social relationships, communica-
tion and comorbid conditions [1-4]. In addition, both
diagnoses are frequently associated with a variety of
sleep problems. Sleep problems are prevalent in
around 25-55% of children and adolescents [5],
43-80% of adults with ADHD [6] and tend to be
even higher among individuals with ASD, occurring
in up to 45-86% [7,8].

The broad term ‘sleep problems’ in this study was

such as bedtime resistance, as well as diagnosable
sleep disorders (e.g. insomnia), diagnosed by e.g. the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) [9]; and the International Classification of
Sleep Disorders (ICSD) [10]. Earlier studies reporting
on sleep problems for both children, adolescents and
adults with ADHD or ASD include a wide range of
sleep problems including, longer sleep onset latency,
night awakenings, poorer sleep efficiency, lower sleep
quality, decreased total sleep time, bedtime resistance,
night awakenings and significantly higher daytime
sleepiness compared with their peers [11-15]. Studies
have also reported on diagnosable sleep disorders
common in children, adolescents and adults with
ADHD or ASD classified into insomnias, parasom-
nias, sleep-related breathing disorders and sleep

defined as incorporating both behavioural difficulties,  related movement disorders [11], including,
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obstructive sleep apnoea, restless legs syndrome, peri-
odic limb movement disorder and sleep-disordered
breathing [6,16-18]. Sleep problems have been con-
sistently related to a variety of social, emotional and
cognitive functioning, including cognitive difficulties
(e.g. increased problems with attention, short-term
and working memory) [19-22], emotional and behav-
ioural problems [21,23-27] and quality of life
(QoL) [28-30].

Among individuals with neurodevelopmental disor-
ders, however, there is little knowledge of how sleep
problems influence everyday activities in education,
home, and work. To date, research focusing on sleep
and everyday activities among individuals with
ADHD or ASD have mostly focused on school aged
children aged 5-14years [31], relying either on
parents’ or teachers’ reports of the relationship
between sleep problems or daytime sleepiness and
school/academic functioning. Together these findings
show that sleep problems negatively impact multiple
aspects of school/academic functioning among chil-
dren with ADHD, including school grades, social and
emotional functioning in the classroom, classwork
completion in school and homework [23,32,33]. Less
focus has been given to the academic performance of
adolescents/young adults with ADHD or ASD (up to
the age of 17-30years) and adults [31]. Studies focus-
ing on sleep and everyday activities in adolescents
with ADHD or ASD report excessive daytime sleepi-
ness which predicted the number of D and F grades
(i.e. poor and failing) that students received [34,35].
Challenging behaviours in daytime functioning have
been reported and include negative mood, irritability,
self-injury, and aggression [36-38].

The occupational therapy literature has primarily
focused on sleep in typically developing children
[39,40], military veterans [41,42], adults with acquired
brain injury [43], older adults [44-47] and children
and adults with mental health disorders and neuro-
logical impairments [48,49]. Furthermore, although it
is widely acknowledged within occupational therapy
that sleep is essential to the performance of everyday
activities and health, little attention has been paid to
sleep and restorative activities within the literature,
with current categories of activities and/or occupation
excluding sleep [48-50]. Earlier studies on interven-
tions targeting sleep problems among children and
adults with neurodevelopmental disorders and indi-
viduals without disabilities show that a variety of
non-pharmacological and behavioural interventions
promote sleep quality. These include sensory integra-
tion-based measures such as music therapy, massage,

tactile stimulation exercises, and weighted blankets
[51,52]. Also, interventions aimed at modifying the
sleep environment through selection of pillows that
slow physiological and cognitive processes might
improve sleep quality [53]. Furthermore, supporting
individuals to create and maintain healthy sleep
hygiene routines and nutrition routines might influ-
ence sleep positively [54,55].

Sensory-integration based interventions, such as
the application of deep pressure simulation (DPS)
using weighted blankets or vests, are commonly used
interventions targeting sleep among individuals with
neurodevelopmental disorders [51,52]. The underlying
theory behind sensory-integration based interventions
such as the use of weighted blankets is that deep pres-
sure and consistent sensory input provided by
weighted items reduces the body’s physiologic level of
arousal and stress, which might improve sleep [56,57].
The evidence to support the efficacy of using
weighted items is scarce. Studies on the effectiveness
on using weighted vests report limited evidence of
improvement in school participation among children
with ADHD or ASD [58] including on-task behaviour
[59,60], attention [61] and a variety of behaviours
such as in-seat behaviour [62], repetitive/stereotypic
behaviour and aggression [63]. Most of the earlier
studies on the effects of weighted blankets have
focussed on measuring the overall quality of sleep
among children with ADHD or ASD [51,52,64].
Weighted blankets have been reported to produce a
calming and relaxing effect when lying down for chil-
dren with ADHD or ASD [56,65]. These studies show
limited evidence for the use of weighted blankets to
improve sleep quality (sleeping for a longer period of
time, falling asleep faster, and/or waking up less)
[51,52,66]. Nevertheless, this intervention is favoured
by children and parents with ASD [67], as well as
adults [68], and is a safe intervention to use [64].

There are several weighted blankets available add-
ing extra weight through the use of chain links built
into the interior of the blanket together with padding
for comfort [69]. Other weighted blankets use plastic
balls to add weight [70]. There are also different
weights available, ranging from 4 to 14 kilograms of
excess weight. Despite the importance of sleep being
highlighted in occupational therapy as a prerequisite
for activity, participation, wellbeing and health [49],
most of the above-mentioned studies focus on investi-
gating the daytime functioning symptoms relating to
behaviour and cognition, with very few studies inves-
tigating the effect of using weighed blankets on every-
day activities at home, in school or work among



individuals with ADHD and/or ASD. Hence, the aim
of the present study was to investigate whether the
use of a weighted blanket may have a positive impact
on sleep and everyday activities in children, adoles-
cents, and adults with ADHD and/or ASD.

Method
Study design

A retrospective study was performed of 48 children
<17years of age and 37 adults >18 of age who were
prescribed a weighted blanket via three child and
adult Habilitation Centres (HCs) in Central Sweden
between January 2012 and December 2015.

Participants

All participants were retrieved from the records of the
local ‘Hjalpmedelscentral’ (i.e. the assistive technology
centre). The list included personal security numbers
and addresses of all individuals who were prescribed
a weighted blanket between January 2012 and
December 2015 by an occupational therapist. In
Sweden, habilitation centres offer counselling, support
and treatment to children, young people, and adults
with disabilities throughout the country. Medical
equipment and assistive technologies for people with
disabilities are prescribed by publicly financed services
and administered by local ‘Hjalpmedelscentral’.
Individuals were eligible for inclusion in this study if
they were prescribed a weighted blanket due to sleep
problems and diagnosed as having ADHD (ICD-10)
and/or ASD (ICD-10). The participants were diag-
nosed in accordance with the ICD-10 by physi-
cians [71].

Procedure

A total of 227 individuals were identified by the local
‘Hjalpmedelscentral’. All 227 potential participants
and their guardian(s) (if participant was younger than
18 years), received a cover letter explaining the pur-
pose of the study, and which stated that data collec-
tion meant that they would be phoned and asked to
take part in a semi-structured interview on their use
of their weighted blanket, sleep and everyday activ-
ities. Potential participants and/or guardians were
phoned and asked to participate. Of the potential par-
ticipants, 89 individuals (39%) did not answer the
phone, 38 individuals (17%) declined to participate in
the study, nine individuals stated that they did not
use a weighted blanket. Participants were contacted
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Figure 1. Study flow chart.

three times, on different days during the week, both
during the day and evening before they were excluded
from the study. Furthermore, six participants were
excluded due to having Mild intellectual disabilities
(n=2), Major depressive disorder (n=3) and Mixed
receptive-expressive language disorder (n=1) based
on ICD-10 (71). Therefore, the final sample consisted
of 85 individuals who responded to the telephone
interview (see Figure 1), giving a response rate of
37%. Ethical approval for this study was granted by
the regional ethics committee (Dnr 2014/197-37) and
verbal consent of the participants and guardian (if
participant was younger than 18years) was obtained
over the phone before starting the interview.

Semi-structured interview

A regional evaluation initiative with the aim of evalu-
ating prescribed weighted blankets for children and
adolescents up to 18 years [72] was further developed
for the aim of the present study investigating effect-
iveness of weighted blankets, sleep and everyday activ-
ities in children and adults. The interview comprised
of 15 questions of which eight were based on the
structure and categories of the International
Classification of Functioning, Disability and Health
(ICF) domains [73]: body functions and activities and
participation (Table 1). The questions were mostly
Yes/No questions where participants were asked to
explain their choice by using follow-up questions and
probing questions. The first question asked for the
name and age of the person being interviewed. The
second question focused on body functions, especially
(b134) sleep functions, with three sub-questions cov-
ering reason for use of the weighted blanket including
prolonged onset of sleep (b1341), short amount of
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Table 1. An overview of the questions in the semi-structured interview based on the ICF.

ICF domain

ICF category

ICF code

Example of sub questions

Question 2 Body functions

Activities and
participation

Question 3 & 4

Activities and
participation

Question 5

Body functions
Activities and
participation

Question 6 & 7

Activities and
participation

Question 8

Sleep functions (b134)

General tasks and
demands (d2)

Self-Care (d5)

Sleep functions (b124)
Self-Care (d5)

Mobility (d4)

Domestic life (d6)

Community, Social and
Civic life (d9)

Onset of sleep (b1341)
Amount of sleep (b1340)
Maintenance of sleep (b1342)

Carrying out daily routines (d230)

Toileting (d530)
Dressing (d540)
Eating (d550)

Quality of sleep (b1343)
Dressing (d540)
Eating (d550)
Education (d810-d830)
Work and

employment (d840-d850)

Walking and moving (d450-d469)
Moving around using
transportation (d470)
Household tasks (d630-d640)
Recreation and leisure (d920)

‘Why did you start using the weighted
blanket?

a) Due to difficulties falling asleep/
prolonged onset of sleep

b) Difficulties sleeping through the night

¢) Difficulties relaxing during the day

‘Do you perceive that using the
weighted blanket has influenced your
morning/evening routines?’ If yes,
please give examples on how.

‘How has the weighted blanket
influenced your evening routines?’
Please give examples.

a) Preparing/eating dinner

b) Going to sleep

¢) Sleeping through the night

‘How has the weighted blanket
influenced your morning routines?’
Please give examples.

a) Wakening/going up

b) Eating breakfast

¢) Going to school/work

‘How has the weighted blanket
influenced your afternoon routines?’
Please give examples.

a) Going home from school/work

b) Doing household chores (cooking,

dishes, laundry)
¢) Engaging in leisure activities

sleep (b1340), and difficulties in maintaining sleep
(b1342). The third and fourth questions focused on
activities and participation in the ICF [73], specifically
how the use of the weighted blanket influenced carry-
ing out daily routines (d230) in the morning and
evening. The fifth question focused on self-care (d5)
activities during evening activities and asked how the
use of the weighted blanket influenced evening rou-
tines including preparing/eating dinner (d550) and
activities related to preparing for going to sleep
(b530-d550) as well sleeping through the night
(b1343). The sixth and seventh questions focused on
self-care activities during the morning including how
the use of the weighted blanked influenced morning
routines including eating breakfast (d550), dressing
(d540) and getting to school (d810-830) or work and
employment (d840-d850). The eighth question
focused on activities after school/work and included
four sub-questions covering how the use of the
weighted blanket influenced getting from school or
work (d810-d850) by either walking (d450) and/or
using transportation (d470), such as driving (d475).
Furthermore, the eight-question focused on how the
use of the weighted blanked influenced domestic life
(d6) such as performing household chores (cooking,
dishes, laundry; d630-d640) and engaging in recre-
ation and leisure activities (d920). The ninth to elev-
enth questions focused on frequency of use (every
night/several times a week/once a week/once a

month/never), as well as activities performed using
the weighted blanket including watching tv, reading
books, listening to music or relaxing. The 12th and
13th question focused on pharmacological treatment
and if the use of the weighted blanket had influenced
the amount of medicine taken or if medication had
been stopped. Questions 14-15 focused on satisfaction
with the prescription process including information
received in connection to prescription as well as the
follow up on use. Data from the questions 12-15 are
not reported in the current study.

The interview was administered over the phone
(ranging between 5 and 15min). For adults some sub-
questions were altered to cover work and employment
(d840-d850). Participants’ answers were noted by the
interviewer (second and third authors) on printed
score sheets. Information that appeared in addition to
the questions asked was noted as comments.

Statistical methods

Differences between the participants were analysed
using a chi-squared test with statistical significance
set at p<0.05. Where cell size was below five,
Fisher’s exact test was used [74]. Statistical analyses
were carried out using IBM SPSS Statistics 25.



SCANDINAVIAN JOURNAL OF OCCUPATIONAL THERAPY 5

Table 2. Description of the participants’ diagnosis at time of prescription of a weighted blanket, n (%).

ASD + behavioural/ ADHD + behavioural/
ASD ASD + ADHD Mental disorders® ADHD Mental disorders®
Children (<17 years of age) 48 (56.5) 2 (12.5) 11 (50.0) 1(12.5) 29 (90.6) 5(71.4)
Adults (>18years of age) 37 (43.5) 14 (37.8) 11 (50.0) 7 (87.5) 3 (9.4) 2 (28.6)
TOTAL 85 (100) 16 (87.5) 22 (25.9) 8 (9.4) 32 (37.6) 7 (8.3)

?Includes comorbid disorders such as Tics disorder, Obsessive-compulsive disorder, specific developmental disorders of speech and language, Phobic anx-

iety disorders, Mood affective disorders.

Results
Characteristics of the participants

The total sample consisted of 85 individuals, 43 males
(50.6%) and 42 females (49.4%), aged 7-17 (n=48,
56.5%), 18-30 (n=23, 27.1%) and 31-59years
(n=14, 15.4%). Significantly more children aged 7-
17 years were male (66.7%) compared with adults
(29.7%) aged 18-59years, while more females were
adults (70.3% vs. 33.3%; p <0.05). Participants diag-
nose at time of prescription of weighted blanket are
displayed in Table 2. When comparing children with
adults aged >18years, findings show that significantly
more children were diagnosed with ADHD (90.6% vs.
9.4%), while more adults were diagnosed with ASD
(37.8% vs. 12.5%; p < 0.05).

Analysis of response bias between participants in
the present study and non-respondents regarding age,
sex, type of blanket, weights used and number of
years using the weighted blanket revealed that 42.4%
of non-respondents were 18-30years and 30.2% were
31-59years of age, which is a significant difference
between respondents (p<0.00). No differences
between gender, type of weighted blanket used or
number of years using the blanket were evident
between participants and non-respondents.

Type of blanket and reasons for use

The participants in this study either used a chain-
weighted blanket (85.9%) or a ball- weighted blanket
(12.9%). Participants used a 5-6kg chain-weighted
blanket (43.5%), or an 8kg chain-weighted blanket
(34.1%), or a 7kg ball-weighted blanket (12.9%).
Eighty percent of the participants had used the
weighted blanket between 1 and 3years and 20%
between 4 and 6years. No differences between chil-
dren (<17years) and adults (>18 years) were evident
concerning type of weighted blanket, weight used or
number of years using the weighted blanket.
Participants started using their weighted blanket
due to difficulties falling asleep (81.2%), difficulties
sleeping the whole night (65.9%), and difficulties
relaxing during the day (10.6%). Significantly more
adults (18.9% vs. 4.2% of the children) used a

weighted blanket due to difficulties relaxing during
the day (p <0.05). Eighty-nine percent of the total
sample reported that using a weighted blanket
improved the three stated reasons for starting to use a
weighted blanket (difficulties falling asleep/sleeping
the whole night /relaxing during the day).
Significantly more children (68.8% vs. 45.7%) stated
that using a weighted blanket improved their ability
to fall asleep (p < 0.05).

Frequency of use

Seventy-eight percent of the total sample used the
weighted blanket every night, and 24% used the
weighted blanket during the day for activities such as
watching TV (11.8%), reading/listening to music/
books (3.6%), and relaxing during the day (12.9%).

Significantly more adults (37.8%) stated that they
used the weighted blanket during the day compared
with 12.5% of the children (p < 0.05). Of those partic-
ipants that used a weighted blanket for watching TV,
significantly more were children (p < 0.05), while sig-
nificantly more adults (71.4% vs. 16.7%) used
weighted  blankets for relaxing during the
day (p < 0.05).

Weighted blanket and daily activities

Almost half of the participants (45.8%) in the total
sample said that using a weighted blanket improved
their daily routines, especially during the evening and
in the morning (see Table 3). Of the total sample 59%
stated that using a weighted blanket improved prepar-
ing/going to sleep, with a significant difference
between children and adults (68.8% vs. 45.7%;
p <0.05). Of the total sample 81 % stated improve-
ments in sleeping through the night when using a
weighted blanket. A quarter of the total sample
(26.5%) said that using a weighted blanket improved
waking up in the morning, and 16.5% stated that
using a weighted blanket improved performance of
activities at work or in school/education.
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Table 3. Weighted blanket use and daily activities.

Total sample (n =85)

Children (<17; n=48) Adults (>18; n=37)

N (%) N (%) N (%) P (children vs adults)

Overall improvement in daily routines 38 (45.8) 18 (37.5) 20 (57.1) ns
Evening routines

Preparing/eating dinner 1(1.2) 1.7 0 (0) ns
Preparing/Going to sleep 49 (59.0) 33 (68.8) 16 (45.7) <0.05
Sleeping through the night 67 (80.7) 36 (75.0) 31 (88.6) ns
Morning routines

Wakening/going up 22 (25.9) 15 (31.3) 7 (20.0) ns
Eating breakfast 6 (7.2) 5(10.4) 1(2.9) ns
Going to school/work 6 (7.2) 4 (8.3) 2 (5.7) ns
Going home from school/work 3(3.6) 2(42) 1(2.9) ns
Activities in school/work 14 (16.9) 5(10.4) 9 (25.7) ns
Doing homework/work related tasks at home 6 (7.1) 3(6.3) 3 (8.6) ns
Leisure activities 5 (6.0) 2 (4.2) 3 (8.1) ns

Discussion

The overall findings demonstrated that 59% of chil-
dren and adults with ADHD and/or ASD stated that
using a weighted blanket improved their ability to fall
asleep, confirming the results of other studies, which
showed positive trends towards an increase in total
amount of sleep per night, as well as a slight decrease
in time to fall asleep [66]. This is particularly import-
ant as insufficient sleep has a crucial impact on per-
formance in daily activities such as education,
activities of daily living, work, play, leisure, and social
participation [51,52]. However, it is possible that these
findings are related to a perception of improved sleep
brought about by improved sleep hygiene consisting
of a set of behavioural, environmental, or cognitive
modifications to improve sleep (i.e. modification of
bedtime and bedtime routines, restriction of elec-
tronic media use, restriction of caffeine use, modifica-
tions to bedroom or sleeping environment), which are
often the first-line treatment recommendations
[75,76]. Nevertheless, it is reasonable to assume that
the weighted blanket had a positive impact on partici-
pants’ sleep in the current study as 80% of them had
chosen to use the blanket for one to three years, and
81% of the participants described improvements in
sleeping better throughout the night. Future research
should compare weighted blanket interventions with
other sleep hygiene interventions, to describe the
inter-relatedness among these interventions. It is also
of importance to investigate further the positive trend
towards improved sleeping during the night and
going to bed described by the participants in the cur-
rent study, using objective measures of sleep (e.g. pol-
ysomnography, actigraphy), as the results in this
study were based on subjective measures.

In the present study, the weighted blankets were
frequently used by 78% of the participants every night

for several years, indicating that weighted blankets
were favoured by participants, in line with earlier
studies reporting overall satisfaction with using
weighted blankets [66-68]. Gringras et al. [67]
reported that children with ASD really liked using the
weighted blanket compared with a regular blanket,
and Lindstedt and Umb-Carlsson [68] described that
weighted blankets were highly valued by adults with
ADHD. Despite being a frequent intervention to
address sleep problems for individuals with ADHD or
ASD favoured by the participants in this study as well
as within earlier research [66-68], and the frequency
of occupational therapists’ recommendation for this
intervention [57,66], there is a lack of evidence docu-
menting the effectiveness of this intervention on daily
activities among children, adolescents, and adults with
ADHD and/or ASD. The current study adds to the
body of knowledge on weighted blanket use related to
the daily activities of children and adults with ADHD
and/or ASD. Although subjective support for
weighted blanket use exists from parents, caregivers,
and children and adults with ADHD or ASD, it
would be beneficial for occupational therapy research
to strive to apply robust research designs to evaluate
the effectiveness of this intervention on everyday
activities, as highlighted by Green [48] and Tester and
Foss [49], using more objective, and validated meas-
ures of sleep. This is especially important as current
systematic reviews [52,57,75] report on narrow sam-
pling methodology, small sample sizes, and low-level
designs in the small number of studies on the effect-
iveness of weighted blankets. In addition, scrutinizing
the routines concerning the process of prescribing
weighted blankets among adults is urgent, as this
study indicated that more children are prescribed
weighted blankets compared with adults.

The current study shows that only 17% of the par-
ticipants described improved performance of activities



at work or in school/education with the use of a
weighted blanket. These results are in part similar
and in part contrary to the results of Gringras et al.
[67] and Gee et al. [66] which examined daytime
behaviours of children with ASD. Gringras et al. [67]
reported that parents of children with ASD described
an improvement in next-day behaviours, especially
that their child’s behaviour was calmer when using
the weighted blanket: a finding that the authors
hypothesize might be due to improved bedtime
behaviours or improved parent/child interactions. In
contrast, Gee et al. [66] reported that the morning
mood of children with ASD does not appear to
improve with use of a weighted blanket. The inability
to report on improved everyday behaviour was partly
explained by the authors as being due to three factors:
persistent patterns that represent learned behaviour
for which sleep might be only a partial determinant,
the need to examine behaviour throughout the day in
school or work in order to find subsequent changes
in functional behaviour, and the need to include
objective measures of everyday behaviour. A possible
explanation for our result showing a small improve-
ment in performance of activities at work or in
school/education among participants brought about
by weighted blanket use might be related to the lack
of use of reliable and validated measures of activities
of daily living in relation to weighted blankets.
Furthermore, using research designs incorporating
observation in everyday settings such as school and/or
home might provide relevant insights into daily
morning/evening routines, as well as potential influ-
ence on school and work-related activities. Further
studies need to explore the interrelation between
weighted blanket use and aspects of improvement at
work and/or school/education (e.g. on-task behaviour,
attention-to-task, social, emotional, and communica-
tion skills and task completion) using reliable and
validated measures of everyday activities. A quarter of
the total sample, significantly more adults, used the
weighted blanket during the day due to difficulties
relaxing. This finding is supported by earlier studies
on weighted vest use during school/education tasks,
showing that weighted vests improve in-seat behav-
iour, attention-to-task, and task completion in chil-
dren with ADHD
[57-63,77]. Further studies need to examine the use
of weighted blankets during the day for relaxation,
especially among adolescents and adults to establish
their effectiveness in improving performance in work
and/or school/education.

in a classroom environment
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The findings indicate that morning and evening
routines, such as preparing/going to sleep reported by
59% of the participants and waking up in the morn-
ing reported by 26% of the participants, may be
improved with the use of a weighted blanket. These
findings are in line with the results of Gee et al. [66]
suggesting that children with ASD slept between 1
and 3 extra hours a night as a result of using a
weighted blanket, as well as decreased duration
needed to fall asleep, indicating that weighted blan-
kets can assist in improving overall sleep quality for
children with autism spectrum disorder. Furthermore,
a recent review article on the use and effectiveness of
weighted blankets suggests that weighted blankets can
be effective in reducing or relieving anxiety and
improving evening routines [57]. Improvements in
preparing/going to sleep and waking up in the morn-
ing with the use of a weighted blanket reported in the
current study are particularly significant considering
the findings of van der Heijden et al. [25] which
show that adults with ADHD more often have an
extreme evening chronotype with 70% of adults
reporting difficulties with getting to bed at night and
getting up in the morning Boonstra et al. [78], sug-
gesting a delayed phase in the circadian organization
of sleep and wakefulness [25]. In addition, individuals
with ADHD and ASD had later sleep onset during
weekdays (around 30-45min later in ADHD and
ASD than in controls), and young people with ASD
woke up earlier than controls despite a later sleep
onset time [25]. Earlier studies on children with
ADHD have also studied the importance of establish-
ing morning and evening routines independently
within set time, indicating a need for interventions
targeting morning and evening routines [79].
Whether the improved evening and morning routine
findings in the current study are due to differences in
sleep patterns, reduced anxiety and/or improved sleep
hygiene (e.g. behavioural, environmental, or cognitive
modifications to improve sleep) remains unknown.
Future studies using different measurements including
subjective experiences, validated report scales, sleep
logs, and objective measures (actigraphy or polysom-
nography) should shed further light on which evening
and morning routines (e.g. anxiety, sleep onset
latency, total amount of sleep time or bedtime rou-
tines) are improved in participants with ADHD and/
or ASD.

There are methodological strengths of this study.
Given the importance of sleep in daily activities, the
consequence of disrupted sleep in individuals with
ASD or ADHD is potentially serious for health and
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wellbeing. To date, however, the knowledge about the
relationship between sleep problems and everyday
activities in individuals with ASD or ADHD is lim-
ited. This current study adds to the body of research
on weighted blankets and children and adults with
ADHD and/or ASD in three distinct ways. First, this
study included a more heterogeneous sample, by
including adults with ADHD and/or ASD, than early
research which has largely focussed on examining
sleep in children with ASD [75,80]. Second, the inclu-
sion of adults with ADHD and/or ASD adds to the
modest body of research on adults and weighted blan-
ket interventions. As our data demonstrated, use of a
weighted blanket varied between children and adults,
with children using the weighted blanket consequently
every night and adults using the weighted blanket
during the day. Finally, only two earlier studies
[64,66] have focussed on weighted blankets to
improve daily activities or target everyday behaviour
as an outcome measure. The current study sheds fur-
ther light on the morning/evening routines (such as
‘preparing for sleep’ or ‘getting up in the morning’, as
well as everyday functioning of children and adults
with ADHD and/or ASD using weighted blankets,
aspects of everyday routines which have not usually
been measured [49,81].

However, this study also has limitations. First,
assessments were based on subjective reports on the
use of a weighted blanket and influence on sleep.
Although the study derives from an interview based
on the ICF [73] and is tested in an earlier study [72],
using validated and reliable questionnaires of daily
activities, such as the Weiss Functional Impairment
Rating Scale (WFIRS-S-SWE) [82], would have
strengthened our findings. The assessment of child-
ren’s everyday activities took place through parents’
reports, however it is not possible to establish if
parents were fully aware of bedtime routines of their
children once in their bedroom, such as evening
media use, which could influence sleep. Second, this
study used subjective reports of sleep difficulties, as
opposed to an objective measure of sleep, such as
actigraphy, which would allow for measurement of
day-to-day variations in sleep problems, in contrast to
a retrospective account of weighted blanket use, which
introduces the possibility of fallible memories on the
part of the participants. It is also possible that the
findings are related to parents’ desire to see improve-
ment in their children’s sleep or a desire to please the
study team by reinforcing widely held beliefs about
weighted blankets, as suggested by Gringras et al.
[67]. Third, there was a drop-out rate in the study: a

total of 136 individuals, dropped out partly due to 38
possible participants declining to participate, and
partly because 89 individuals did not answer the
phone. Therefore, caution should be employed in gen-
eralizing the results. Further studies are urged with
preferably a randomized control study design.
Analysis of response bias revealed that 40% of the
non-respondents were adults (18-30years and
31-59 years), which might indicate that adults stopped
using the weighted blanket and were less satisfied
with weighted blanket use. Although low response
rates of 50% or lower might be considerable as
acceptable [74], the 40% in the present study presents
a considerable risk for biases. Efforts to achieve a
higher response rate including establishing contact to
set a time for the interview prior to conducting the
telephone interviews, and sending or emailing the
questions in advance, would have been beneficial in
line with recommendations [74]. Face-to face inter-
views in which visual cues and flexible strategies, such
as the participants’ vocabulary could be used, repre-
sents an alternative to telephone interviews. However,
this study is one of the few studies on the use of
weight blankets among adults with ADHD and/or
ASD who have sleep problems, adding to the docu-
mented need for further research in the field [76,80].
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Highlights

e A 15-lb weighted blanket reduced aspects of chronic pain more than a 5-1b weighted
blanket.

e The heavier weighted blanket was more pain relieving for highly anxious individuals.

e  Weighted blanket-related pain reductions were not mediated by changes in state
anxiety or sleep.

e Interoceptive or social-affective effects of deep pressure may mediate pain relief.

e 15-Ib weighted blanket may be an accessible, low-cost tool to reduce aspects of

chronic pain.

Abstract

Pleasant sensation is an underexplored avenue for modulation of chronic pain. Deeper pressure is
perceived as pleasant and calming, and can improve sleep. Although pressure can reduce acute pain,
its effect on chronic pain is poorly characterized. The current remote, double-blind, randomized
controlled trial tested the hypothesis that wearing a heavy weighted blanket — providing widespread
pressure to the body — relative to a light weighted blanket would reduce ratings of chronic pain,
mediated by improvements in anxiety and sleep. Ninety-four adults with chronic pain were
randomized to wear a 15-1b. (heavy) or 5-Ib. (light) weighted blanket during a brief trial and overnight
for one week. Measures of anxiety and chronic pain were collected pre- and post-intervention, and
ratings of pain intensity, anxiety, and sleep were collected daily. After controlling for expectations and
trait anxiety, the heavy weighted blanket produced significantly greater reductions in broad
perceptions of chronic pain than the light weighted blanket (Cohen's /= .19, CI [-1.97, -.91]). This
effect was stronger in individuals with high trait anxiety (P = .02). However, weighted blankets did
not alter pain intensity ratings. Pain reductions were not mediated by anxiety or sleep. Given that the
heavy weighted blanket was associated with greater modulation of affective versus sensory aspects of
chronic pain, we propose that the observed reductions are due to interoceptive and social/affective
effects of deeper pressure. Overall, we demonstrate that widespread pressure from a weighted blanket
can reduce the severity of chronic pain, offering an accessible, home-based tool for chronic pain.

The study purpose, targeted condition, study design, and primary and secondary outcomes were pre-
registered in ClinicalTrials.gov (NCT04447885: “Weighted Blankets and Chronic Pain”).

Perspective
This randomized-controlled trial showed that a 15-1b weighted blanket produced significantly greater
reductions in broad perceptions of chronic pain relative to a 5-1b weighted blanket, particularly in
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highly anxious individuals. These findings are relevant to patients and providers seeking home-based,
nondrug therapies for chronic pain relief.

Introduction

Chronic pain is the leading cause of disability worldwide.”® Efforts at treatment have spawned an
ongoing opioid crisis, exposing the need for nondrug treatment options.'!* Chronic pain is amenable to
modulation by cognitive interventions such as cognitive behavioral therapy and mindfulness
meditation.'?7-!12146:162 However, such therapies require resources and training, highlighting a need for
more accessible complementary approaches.

Chronic pain has a strong affective componen and is frequently accompanied by
deficits in emotional regulation.'*! One underexplored therapeutic avenue for modulating chronic pain
is pleasant sensation, which shares overlapping affective neural circuitry with pain.'?° By attending to
pleasant sensations, individuals may break habitual loops of catastrophizing and negative bias towards
incoming sensation that contribute to pain chronification.*

The “Social Touch Hypothesis”,'% !¢ more recently referred to as the “Affective Touch
Hypothesis”,’® proposes that the C-tactile (CT) afferent pathway is a specific sensory pathway that
conveys the positively valenced social and/or affective components of touch. CT sensory afferents are
unmyelinated, low-threshold mechanosensory afferents present predominantly in hairy

skin 08150161 that respond maximally to gentle stroking at slow velocities (ie, strongest firing for 1-10
cm/s). CT-optimal touch induces positive affect, decreases anxiety,?%?1-92116.119.120 gn{ activates
affective and interoceptive brain regions?*®8297117 critically involved in descending pain
modulation'?” and pain relief by complementary therapies. 33167168

We recently called for the expansion of the Social and/or Affective Touch Hypothesis to include deep
pressure *° — embedded in hugs, cuddling, and massage — as another bottom-up pathway for social
and/or affective touch. Deep pressure is employed in therapeutic settings to induce calm?***43 and
may be especially beneficial in anxious individuals.*>** We recently demonstrated in healthy adults
that deep pressure from a compression sleeve is perceived as pleasant and calming, and activates the
mid-insula.?

Several studies demonstrate that pleasant social and/or affective touch can modulate pain. CT-optimal
touch reduces experimental pain in healthy adults*>*7-8%94!1 beyond cognitive effects,®” and can reduce
ratings of chronic pain.** Pressure delivered through massage improves mood and pain,**49, 50, 51,
52, 537! with deeper pressure eliciting greater improvements and greater

pleasantness.*®4"-*® Widespread mechanical compression also reduces experimental pain in healthy
adults,” potentially via sensory gating effects.”!*1%° However, the affective and sensory effects of
deep pressure have not been tested in chronic pain.

One potential therapeutic tool to administer deep pressure is a weighted blanket — a blanket sewn with
weighted materials that provide widespread pressure to the body. Weighted blankets elicit similar
affective effects as deep pressure including feelings of calm?*41:%> and reductions in anxiety®>!'°, In
addition, weighted blankets improve insomnia in healthy adults ? and psychiatric patients *!. In
addition to sensory gating and modulation of affect,*7!22127:15! weighted blankets could plausibly
reduce pain by decreasing anxiety*’%122127.15! or improving sleep.'**!¢ The present study tested the
hypothesis that a heavy versus light weighted blanket would reduce perceptions of chronic pain,
mediated by improvements in anxiety and sleep. Further, we explored whether trait anxiety would
alter these effects.

tl7 10,11,32,138,148, 158

Section snippets

Method

The current study was a double-blind, between-subjects randomized controlled trial conducted
remotely during the COVID-19 pandemic (June to November 2020). A heterogeneous sample of
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adults with chronic pain were randomly assigned to wear a heavy or light (placebo control) weighted
blanket during a brief and weeklong trial, respectively, with self-report and ecological momentary
assessment data collected pre-post blanket wearing.

Participant Flow Through the Study

A total of 211 individuals were assessed for eligibility, 118 were randomized to the intervention (53 to
heavy blanket and 65 to light blanket), 16 were lost to follow-up (2 heavy blanket and 14 light
blanket), and 8 were excluded after randomization but prior to analysis based on two criteria: 1)
baseline PEG scores were less than 4 (n = 7), indicating a “mild” level of pain — a criterion employed
in previous research, ! and 2) weighted blanket was reported to be worn less than 30% of each

Discussion

The current study demonstrated a greater effect of a heavy versus light weighted blanket in reducing
chronic pain intensity and interference ratings as measured by our secondary pain outcome (PEG)®¢.
The effect of weighted blanket pressure on PEG ratings was significant after controlling for trait
anxiety and for expectations of pain relief. In contrast, there was no overall effect of weighted blankets
on purely sensory aspects of chronic pain as measured by our primary pain outcome (VAS pain
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, Sohni Pathan and Jose S. Lozada

ABSTRACT

To determine the impact of a weighted blanket on acute pain and anxiety in trauma patients,
a preliminary prospective/retrospective study at a level-one trauma center (n=24 patients)
was conducted. In this study, 12 patients using weighted blankets for five consecutive days
were compared to a matched retrospective cohort of 12 patients not using a blanket. The
change in morphine milligram equivalents (MME) and alprazolam milligram equivalents
(AME) over five days were compared. There was a significant difference of MME per day
between the intervention group (mean MME change = —22.9) and matched controls (mean
MME change = 6.2; p=0.0072) by blanket use. Total MMEs in the intervention group
decreased by 275.5 and in the control group increased by 75 between day 1 and day 5.
There was no significant difference in AME change between groups (p=0.3227). The majority
of patients who took a post-intervention questionnaire reported less pain and less anxiety
with blanket use compared to those without blanket use (78% and 56% of patients,
respectively). To summarize, trauma patients in acute pain had less opioid use and reported
less pain and anxiety when using a weighted blanket for five consecutive days compared
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to a control group who did not use a blanket.

Introduction

In trauma patients, pain management should pro-
vide adequate pain relief without overmedicating
the patient. Trauma patients are at particularly
high risk for large amounts of opioids and anx-
iolytics due to the nature of trauma-related pain
and the ensuing acute pain and anxiety (1). Pain
also can be exacerbated by anxiety (2), a common
emotion among trauma patients. Using a trauma
registry and personal interviews for follow-up
information to study patient prognoses after pol-
ytrauma, Von Riiden et al. (3), found trauma
patients who started early on pain management
and psychological therapy had decreased chronic
pain and decreased post-traumatic stress disorder
(PTSD). These authors demonstrated that 62%
of severely injured trauma patients progressed to
chronic pain; 41% reported severe chronic pain
and more than 40% showed signs of PTSD (3).
Previous investigations regarding pain and anxiety

relief relied mostly on self-reported improvements
rather than objective data on pain. For instance,
Wong et al. (4) using a quasi-experimental
pre-and post-test design, looked at pre-operative
educational programs targeting pain and anxiety
management to aid patients during the postop-
erative period which were measured via
self-reported surveys and found successful out-
comes compared with participants who did not
receive this education. Vinson et al. (5) used a
randomized controlled trial on patients with
newly diagnosed cancer who just started chemo-
therapy treatment and found significantly
decreased self-reported anxiety with a visual ana-
log scale during chemotherapy infusions when
using a weighted blanket. Further, Ohene et al.
(6) implemented a randomized controlled trial
to determine anxiety reduction measured with
the Beck Anxiety Inventory and demonstrated
that the use of weighted blankets in patients with
comorbid anxiety and eating disorders
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significantly decreased their reports of anxiety.
The alleviation of chronic pain using a weighted
blanket was studied by Baumgartner et al. (7) in
a randomized controlled trial to show that heavier
blankets were more effective at chronic pain con-
trol compared to lighter blankets, but this study
also used self-reported measures and did not
measure acute pain control.

Occupational therapists use deep pressure ther-
apy to trigger the nervous system to relax by
applying gentle pressure to the body (8). While
this therapy has been studied and applied to
treatment programs by occupational therapists
(8), it is not currently a proven modality for
patients with acute pain. Reynolds et al. (8)
demonstrated that pressure on baroreceptors
increases parasympathetic activity and decreases
the activation of the sympathetic nervous system.
Baroreceptors, modulated by the vagus nerve,
play a large role in the pain pathway; stimulation
of the vagus nerve helps to reduce the severity
of pain perception and decrease pain in postop-
erative patients (8, 9). A weighted blanket is a
form of deep-pressure therapy that stimulates
vagal tone by activating baroreceptors in the skin
and may cue a feeling of safety (5). The feeling
of comfort also activates the ventral branch of
the vagal nerve, which in turn, dampens the
body’s hyperactive state (5). Deep pressure ther-
apy has been studied in relation to autism (10),
patients with anxiety disorders (11), anesthetized
patients undergoing dental procedures (12), and
patients receiving chemotherapy (5).

As far as can be determined, no investigation
has been performed on both self-reported and
objective measures of acute pain relief in trauma
patients by using weighted blankets. Although
opioids are indicated for the management of
acute pain in trauma and critically ill patients
(12), there have been a number of efforts to
reduce opioid use in this setting due to known
side effects and potential for misuse. Such
approaches often incorporate multimodal pain
strategies with adjuvant medications such as acet-
aminophen, tramadol, gabapentin, and
non-steroidal anti-inflammatories. The objective
of this study is to assess the impact of a
non-pharmaceutical approach using deep-pressure
therapy with a weighted blanket on opioid and

anxiolytic usage among patients with acute pain
and anxiety after a traumatic injury.

Methods and materials

This was a single-center preliminary study using
a retrospective and prospective analysis of data
at a large public hospital in Florida. The hospi-
tal provides acute care, tertiary care, academic
instruction, and is a level one trauma center.
The hospital Institutional Review Board approved
this study as minimal risk and informed consent
was obtained from all prospective participants.
The study contained two phases: retrospective
and prospective data collection with 24 patients
in the sample. For the retrospective phase, we
extracted patient data from the trauma registry
between January 2016 to January 2021 (n=12).
The patients were matched to the prospective
cohort based on age, traumatic injury, previous
comorbidities of alcohol or opioid dependence,
and history of anxiety. For the prospective phase,
a total of 14 trauma patients were consented
between November 2021 and February 2022, of
which 12 completed the study. One patient did
not complete the study due to worsening respira-
tory status and the other patient developed hospi-
tal delirium after consenting but before receiving
the blanket. The eligibility criteria for prospective
patients included 18years or older, admitted to the
hospital following a trauma, an expected hospital
length of stay of at least five days, and prescribed
opioid pain medicine + anxiolytics. Exclusion cri-
teria included inability to give informed consent,
practicing physician judgment of patient as unfit
to use a weighted blanket due to injuries, and
pregnant women.

Each eligible prospective patient who con-
sented and enrolled in the study received a
hospital-grade 25-pound weighted blanket. The
instructions given to the patient were to use the
blanket whenever they were resting in bed or in
a chair. They were told to remove the weighted
blanket during physical therapy, or if they were
uncomfortable. At the end of day five, patients
were asked four brief survey questions about their
experience with the blanket. They were given the
option to keep the blanket longer or to terminate
the study at that time. Blankets were cleaned



based on the Guidelines for Environmental
Infection Control in Health-Care Facilities,
according to the Centers for Disease Control and
Prevention (13), for use on subsequent patients.

Measures

The dependent variable was the intervention
groups’ use of morphine milligram equivalents
(MMEs) and alprazolam milligram equivalents
(AMEs) when using versus not using a weighted
blanket, that is, as their own controls, and com-
pared to a historical control group who did not
use a blanket at any time. The other dependent
variables were the intervention groups’
self-reported anxiety and pain questionnaires. The
independent variable or predictor of interest was
the use of a weighted blanket. The total MME
and AME were extracted from the electronic
medical record (EMR). MMEs and AMEs were
normalized by route of administration and drug
type. Oral and intravenous medications were con-
verted to the oral MME and oral AME using
conversion tools validated for potency and dose
equivalency: MME Calculator on MDCALC.com
and Equivalent Benzodiazepine Calculator on
ClinCalc.com. A five-day span that mimicked the
timeframe of prospective patients was used to
collect similar data points from matched retro-
spective patients. For retrospective patients the
only exception was if a patient was intubated,
day one MME and AME were calculated from
the day after extubation, which was determined
via chart review. All major diagnoses using
ICD-10 codes were used to match retrospective
patients to their equivalent prospective patients.
The demographic data were measured as sex
(male, female), length of hospital stay, and race/
ethnicity (Black, White, and Hispanic). All data
were pulled from the EMR or asked in person
in a survey format.

For prospective patients, the MME and AME
for day one and day five with the blanket were
used to determine the change in medication
usage over the five-day period of the study. The
MME for each day with the blanket use was also
recorded for intervention patients for at least
three days prior to or following the study period.
The mean MME for the days with and without
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blanket use served as paired data points for each
patient in the intervention group. All opioid and
anxiolytic medication information was extracted
from the EMR. For the control group patients,
the MME and AME for day one and day five
were recorded based on a retrospective chart
review of the five days that mimicked their
matched intervention groups’ blanket use time-
frame and used to determine the change in MME
and AME.

Four survey questions also were read to the
participant and recorded at the end of day five.
Survey questions are provided with the corre-
sponding figure legend. The first three survey
items used a Likert scale format ranging from
1-5. The first question asked about the patient’s
perception of the comfort of the blanket with the
range being very uncomfortable to very comfort-
able. The second and third questions measured
perceived anxiety with and without the blanket
and were scored from very anxious to very calm.
The fourth question asked participants if they
believed they were in less overall pain while using
the blanket (yes or no).

Statistical analyses

The demographic data are displayed as means
and standard deviations for continuous data,
while categorical data are displayed as frequen-
cies and percentages. Chi-square tests were used
to compare categorical demographic variables.
The difference between mean MME and AME
on day one and day five of each group (calcu-
lated as day five minus day one) was analyzed
using independent student t-tests. A paired t-test
was used to analyze the mean MME per day of
individual prospective patients with and without
the blanket. Absolute MME was calculated by
summing day one and day five for both groups.
Non-parametric tests, Wilcoxon signed-rank, and
Mann Whitney U tests were performed on all
non-normal data. Questions regarding comfort
level, pain, and anxiety level were plotted and
displayed in figures. Type 1 error rate was set
at 5%. SPSS v. 28 was used for all statistical
analyses. Power analysis was not performed as
this is a pilot study, the aim of which is not to
test the superiority of the intervention over the
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control, although statistical significance was
demonstrated in this study.

Results

The sample consisted of 24 patients, 12 in each
group. The patients between groups were similar
in characteristics including age, race/ethnicity,
presence of long bone fractures, surgery, and BMI
(Table 1). The intervention group had a
non-significantly higher percentage of patients
with a history of opioid and alcohol misuse
(33%) as compared to the control group (17%);
however, the control group had a higher percent-
age of patients with a history of anxiety (25%)
compared to their counterparts in the interven-
tion group (8%). The control arm of the study
revealed a non-significantly higher percentage of
patients who smoked (42%) compared to the
intervention arm (17%). The median time
between patient admission and day one of blanket
use was 6.5days with a range of 2-10days and
one outlier of 46days due to prolonged intubation
in the intensive care unit (ICU).

The patients were paired based on numerous
characteristics including similar major injury and
requirement for surgery. The exception was a
patient with a perforated colon was matched with
a patient with an arm fracture as both were sim-
ilar in age, mechanism of injury by gunshot
wound, and both required immediate surgery.

The variety of injuries observed and matched
among the sample is shown in Table 2. The
mechanism of trauma injury was matched by
blunt or penetrating trauma for all patients.

There was a significant difference in the change
of MME requirements between the intervention
group (MME change = —22.9) and matched con-
trols (MME change = 6.2, p=0.0072) between
day one and day five of blanket use (Table 3).
Figure 1A depicts day one total MME for both
groups by their matched counterpart. Day five
(Figure 1B) shows the overall decrease in total
MME among the intervention group when com-
pared to an increase in MME in the control
group. There was a non-significantly higher mean
MME of the intervention group prior to blanket
use (MME = 43.7) than when the patients had
the blanket (MME = 34.6; p=0.2506) demon-
strating that patients may have required fewer
opioids while using the weighted blanket (results
not displayed). The mean MME on day one was
46.2 in the intervention group and 46.3 in the
control group but by day five decreased in the
intervention group (mean MME = 23.3) when
the patients had the blanket and increased in the
control group (mean MME = 52.4) when the
patients did not have blankets (Table 3). We sus-
pect that a larger sample size would bring sig-
nificance to this finding.

There was no significant difference in AME
change as displayed in Table 3 between the

Table 1. Demographic characteristics and differences of weighted blanket usage between intervention and control group (N=24).

Descriptive characteristics of sample

Variable Overall Intervention group Control group p-value
Mean SD Mean SD Mean SD
Age 42 17 42 16 42 18 0.96
BMI 27 8 284 9.8 26.2 6.2 0.52
Variable Total n % Total n % Total n % p-value
Sex >0.999
Female 4 17 2 17 2 17
Male 20 83 10 83 10 83
Race >0.999
White 16 67 8 67 8 67
Black 8 33 4 33 4 33
Ethnicity 0.615
Hispanic 5 21 3 25 2 17
Non-Hispanic 19 79 9 75 10 83
Long Bone Fracture 4 16 2 17 2 17 >0.999
Surgery 19 79 10 83 9 75 0.615
Smoking 7 29 2 17 5 42 0.178
History of Anxiety Disorder 4 16 1 8 3 25 0.273
History of Opioid Use Disorder 6 25 4 33 2 17 0.346
History of Alcohol Abuse Disorder 6 25 4 33 2 17 0.346

p-values =difference between control and intervention groups.



Table 2. Matched diagnosis of major injuries in the interven-
tion and control groups.

Intervention group

Matched control group

C2 Fracture
Bladder laceration, rectum laceration
Small bowel perforation

C2 displaced, nasal fracture

Bladder injury

¢ Sigmoid perforation, tibia
fibula, femur fracture

d  Multiple facial fractures Facial trauma

e  Rib fractures, pneumothorax, Rib fractures, hand degloving, facial
colon perforation Fractures

f  Rib fractures, pneumothorax, Rib fractures, pneumothorax
clavicle fracture

g  Pelvic fracture, mesenteric
contusion

h  Rib fractures, pneumothorax, T2 spinal cord injury*
shoulder dislocation

i Perforated colon

j Hangman fracture

k  Pelvic fracture

| Rib fractures, pneumothorax

o o

Pelvic ring fracture

Fractured arm**

Subdural hematoma and skull fracture
Pelvic ring fracture, clavicle fracture
Rib fracture, liver laceration

"Patients with the same age and mechanism of trauma of motorcycle
crash.

“Patients were both in their late 40’s and injury of isolated gunshot
wound.

Note: patients a through | are matched to those in Figures 1, 2, and 4.

Table 3. Outcomes of morphine milligram equivalents (MME)
and alprazolam milligram equivalents (AME) (n=12).

Outcome variable Intervention Control p-value
Day 1 Mean MME 46.2 46.3 0.9980
Day 5 Mean MME 233 52.4* 0.1076
Day 1 Total MME 554.5 554.0

Day 5 Total MME 279.0 629.0

Mean change MME** -22.9 6.2 0.0072%*
Mean change AME** -0.2 0.2 0.3227

*Three patients had increased pain medication requirements while the
majority of other patients remained about the same in the control
group. See Figure 1.

**Mean change in MME/AME calculated by day five minus day one.

"p < .05 statistically significant difference.

intervention (mean AME change = -0.2) com-
pared with control (mean AME change = 0.2)
groups (p=0.3227). Despite the differences in
reported anxiety in the surveys (see Figure 2
which includes the questions asked and the
Likert scale answers), both the control and inter-
vention groups had relatively low use of anxio-
lytics with greater than 50% of the patients never
using anxiolytics during their hospital stay
(n=9). The self-reported survey data from the
intervention group suggested the blankets did
provide some anxiety relief. Fifty-six percent of
patients who took the post-intervention ques-
tionnaire reported much lower levels of anxiety
when using the blanket compared to not using
the blanket (Figure 2).

Less pain when using the blanket was reported
by 78% of patients (n=9) (see Figure 3 which
includes the survey question). The majority (56%)
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reported the blanket as comfortable or very com-
fortable (see Figure 4 which includes the survey
question and the Likert scale of answer choices).
One participant felt the blanket was uncomfort-
able and three reported neutral feelings about
the comfort level of the blanket. The most com-
mon complaint mentioned by some patients was
that the blanket was too warm which was inten-
sified by their already warm room. There were
no adverse events reported during this study. Of
note, three of the 12 surveys were not answered
by participants. Two were discharged before the
research team could reach them and the third
patient started showing signs of early delirium,
which would make this participants responses of
little value to the study.

Discussion

The purpose of this preliminary study was to see
if a weighted blanket could decrease opioid and
anxiolytic medication use in trauma patients who
were experiencing acute pain and anxiety. This
study was unique in that we were able to demon-
strate through EMR and self-reported data, out-
comes corresponding to significantly decreased
opioid intake in trauma patients with deep-pressure
therapy. Moreover, more than half reported
decreased levels of anxiety and pain. This coin-
cides with other studies that observed positive
and beneficial effects of deep-pressure therapy
(5, 11, 14).

We found in our cohort of trauma patients,
the majority of whom underwent surgery, those
who used the blanket consumed fewer opioids
during the days measured than those who did
not have a weighted blanket. We also found 78%
of patients reported less pain while using the
blanket. These are important findings as almost
20% of patients struggle with controlling severe
pain during the first 24 hours after surgery and
this statistic has remained constant for the past
30years (15). One of the possible mechanisms
for reduced pain and anxiety may be the result
of better-quality sleep when using the weighted
blanket (16). Although sleep quality/quantity was
not measured in this study, poor sleep quality
can aggravate the pain mechanism and increase
anxiety in patients as well (17). In addition,
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Figure 1. Change in morphine milligram equivalents (MME) on day 1 (A) and day 5 (B) for the intervention and control groups

(n=12).

Letters a through | on the x-axis represent the 12 intervention participants in the study.

postoperative sleep quality can suffer in the hos-
pital setting (18), especially for patients who are
put in a busy and noisy trauma intensive care
unit. There is evidence in the literature that
weighted blankets can improve sleep in institu-
tional settings (19). Alternative treatments that
can decrease discomfort and improve sleep qual-
ity, but do not share the deleterious side effects
of opioid use, would be part of a welcomed
approach to pain and anxiety management in
these patients. Future studies should measure the
attributes of sleep as a possible mediating factor
in pain relief with blanket use.

We found no difference in anxiolytic medica-
tion intake between the intervention group and
the control group or between day one and day

tive of blanket use. However, our survey revealed
patients who experienced a traumatic injury and
were given a weighted blanket self-reported being
less anxious and more comfortable compared
with before the blanket was used. Other studies
looking at non-pharmaceutical ways to treat pain
and anxiety only looked at self-reported data
(4-6). Like these studies, we found lower stated
anxiety in the majority of patients who used a
weighted blanket, however, unlike these other
studies we also measured consumption of anxi-
olytics and opioids using data from the medical
record. In a systematic review, Eron et al. (11),
assessed both physiologic and survey data to
show a decrease in anxiety with weighted blanket
use. Patients given weighted blankets to help
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Figure 2. Patients’ self-reported level of anxiety with and without the blanket in the intervention group for those who responded

to the survey (n=9).

Letters a through | on the x-axis represent the 12 intervention participants in the study.
*Note: patient a, d, and g did not respond to the post-intervention survey questions.

Survey questions:

How would you rate your level of anxiety before you started using the blanket?
How would you rate your level of anxiety after you started using the blanket?
Responses on the Likert scale included 1 = very anxious, 2 = anxious, 3 = neither anxious or calm, 4 = calm, or 5 = very calm.

Decreased Pain during Blanket Use

Figure 3. Patients’ self-reports of decreased pain during blan-
ket use for those responding to the survey (n=9).

Survey Question:

When you were using the weighted blanket, did you feel like
you were in less overall pain?

1 =yes 2 = no.

reduce anxiety when being committed to a psy-
chiatric facility showed a lowered anxiety level
compared to those who did not receive a blanket,
based on self-reported data and objective pulse
rates (20). While patients did consume similar
amounts of anxiolytic medication with and

without the blanket, our surveys did show a low-
ered anxiety level in those utilizing the blanket
and our study demonstrated statistically signifi-
cant objective data for decreased opioid use with
the use of weighted blankets.

Postoperative pain is exacerbated by anxiety.
Whereas there are numerous factors affecting pain
and anxiety, repeated studies demonstrated their
intertwined nature in relation to baroreceptors
and vagal nerve stimulation (21, 22). Suarez-Roca
et al. (9), discussed how baroreceptor activity reg-
ulates the physical and psychological response to
external and internal stimuli. Acute and chronic
pain reveal an increase in baroreceptor activity
and meaningful changes in measurable blood
pressure variability and heart rate (9). These
investigators found vagal stimulation is a com-
monly researched area for modification of baro-
receptor sensitivity (9). This aligns with how
deep-pressure therapy in our study demonstrated
positive results with a decrease in acute pain.

One of the patients in this study received the
blanket at day 46 of hospital stay which was far
longer than the median time of 6.5days for the
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Figure 4. Self-reported level of comfort by patients while using the weighted blanket for those who responded to the survey

(n=9).

Letters a through | on the x-axis represent the 12 intervention participants in the study.
*Note: patient a, d, and g did not respond to the post-intervention survey questions.

Survey Question:

How would you rate your level of comfort when you used the weighted blanket? Rate it on a scale of 1-5.
where: 1 = very uncomfortable, 2 = uncomfortable, 3 = neither uncomfortable nor comfortable, 4 = comfortable, or 5 = very

comfortable.

other patients. The reason for this delay was due
to prolonged sedation in the ICU due to multiple
surgeries and bedside wound care as a sequela
of the patient’s trauma. The patient was still in
significant pain and anxiety when enrolled in
the study and had a substantial decrease in MME
during the intervention. Therefore, this patient
did not appear to confound the results. Moreover,
the timeline and hospital experience of this
patient highlights a major topic of concern in
ICU patients: Whether patients on prolonged
mechanical ventilation would also benefit from
a weighted blanket as these patients have high
levels of pain and anxiety that inhibit the ability
to extubate them safely. Further examination of
this topic would be useful going forward.

This is the first study to collect EMR data
and self-reported clinical outcomes by deep
pressure therapy in the form of a weighted
blanket in acutely injured trauma patients.
Decreasing pain through deep-pressure therapy
in acutely injured patients may reduce expo-
sure to opioids thereby decreasing the risk of
opioid use disorder while resulting in fewer
negative side effects. This demonstrates prom-
ising results for weighted blankets being used
as an effective adjuvant therapy to help
decrease opioid intake amidst the ongoing opi-
oid crisis within the United States.

Of note, there were several limitations to this
study. Firstly, this was a small, first-of-its-kind
preliminary study. Future studies using larger
sample sizes may be able to confirm our results,
show more outcomes of interest, and be able to
generalize results to other trauma patients.
Another limitation of this study was that we
implemented a brief unvalidated survey to mea-
sure self-reported outcomes; despite the short
four-question survey, we were able to obtain data
demonstrating benefits from the blanket. However,
future studies should ask questions about pain on
a Likert scale to elicit more detailed information
about the quantity or quality of pain, like those
asked regarding anxiety in this study. Further val-
idation of our survey in future larger studies may
provide more statistically significant data. A
potential confounding factor was differences in
patients’ hospital course including time of onset
of blanket use, physical therapy sessions, bedside
wound care, or procedures that may increase pain
and anxiety. Additionally, there may be different
prescribing patterns by attending surgeons and,
although there is a standard pain control order
set utilized for pain control in trauma patients,
other trauma physicians may still have changed
the quantity of pain and anxiety medicines
received resulting in different amounts of opioid
and anxiolytic usage among patient cohorts. Lastly,



we assumed a given weight of our participants
when purchasing the blankets; therefore, patients
were given a one-weight-fits-all blanket. For our
smaller participants, the 25-pound weight may
have been too heavy and decreased the potential
benefits of the therapy. This study was unfunded
so we could not tailor the weight of the blanket
to be 10% of the participant weight as the man-
ufacturer suggested because the price of the
blankets would have been prohibitive.

There are several clinical practice messages that
were learned during this pilot study to aid in future
studies which include tailoring the weight of the
blanket to the patient’s body size, establishing a
quick and easy process for sanitizing blankets, and
finding a secure space to house the blankets when
they are not in use. Moreover, having buy-in from
other members of each patient’s care team, such as
floor nursing staff, physical therapists, and bedside
family members can improve patient compliance
thereby improving patient impact.

To summarize, weighted blankets show prom-
ising results in post-trauma patients for decreas-
ing pain and opioid use and may help decrease
anxiety levels. Future larger studies on post-trauma
or post-surgical patients would be beneficial to
evaluate weighted blankets’ effectiveness in
decreasing the use of opioids.
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Anxiety reduction in adult patients receiving chemotherapy
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BACKGROUND: Weighted blankets have been
used as a deep touch pressure (DTP) tool to
alleviate anxiety in many patient populations.
Patients with cancer can experience anxiety related
to diagnosis and treatments, such as chemother-
apy infusions. Research on the effectiveness of
weighted blankets as a DTP tool to alleviate anxiety
in patients receiving chemotherapy is limited.

OBJECTIVES: This study assessed the effective-
ness of a medical-grade therapeutic weighted
blanket on anxiety in patients receiving their first
and second chemotherapy infusions at an outpa-
tient infusion center.

METHODS: A randomized controlled trial with a
crossover design was performed with new patients
in the outpatient chemotherapy infusion center.
Patients were randomized to one of two study
arms (given the weighted blanket during their first
infusion or given the weighted blanket during their
second infusion). Anxiety was measured using an
anxiety inventory and a visual analog scale.

FINDINGS: Anxiety was reduced among patients
receiving chemotherapy when the weighted
blanket was used. Based on the results, a standard-
weight, medical-grade therapeutic weighted blan-
ket can be safely used to reduce anxiety in patients
of various weights, and a visual analog scale can be
areliable indicator of patients’ state anxiety.

KEYWORDS
weighted blanket; deep touch pressure;
anxiety; infusion; chemotherapy;

DIGITAL OBJECT IDENTIFIER
10.1188/20.CJON.360-368

PATIENTS WITH CANCER CAN EXPERIENCE HIGH ANXIETY related to their diagnosis
and treatment (Grassi et al., 2017; Spiegel & Riba, 2015). Oncology nurses
are often at the forefront of implementing complementary interventions for
patients’ levels of comfort, coping, and overall well-being. Complementary
interventions for anxiety, such as massage, music therapy, and progressive
muscle relaxation, have been shown to be effective in reducing anxiety among
patients (Satija & Bhatnagar, 2017; Sheldon et al., 2014). Implementing simi-
lar interventions may also help oncology nurses to care for patients receiving
chemotherapy who are experiencing anxiety.

Literature Review

The American Psychological Association (2019) defines anxiety as “an emo-
tion characterized by feelings of tension, worried thoughts, and physical
changes” (p. 1). Other symptoms of anxiety can include muscle tension,
restlessness, sympathetic hyperactivity, gastrointestinal issues, increased
heart rate, sweating, shaking, or fear of losing control. Anxiety is a common
response to a cancer diagnosis and can continue throughout treatment, such
as during chemotherapy infusions (Bates et al., 2017; Curran et al., 2017;
Sheldon et al., 2014). According to Jadoon et al. (2010), adults with cancer
have a high prevalence of depression and anxiety (66%) compared to patients
with other diagnoses. In addition, anxiety levels are increased in patients
receiving chemotherapy treatment compared to patients receiving other
forms of cancer treatment (Lim et al., 2011).

Weighted blanket therapy has been identified as a method to decrease
anxiety in autistic, psychiatric, dental, and nonmalignant patient popula-
tions (Champagne et al., 2015; Chen et al., 2012; Gee et al., 2017; Zimmerman
et al., 2019). However, there is a lack of research on the effectiveness of
weighted blankets as a method to alleviate anxiety in patients with cancer
receiving chemotherapy infusions in an outpatient setting. Implementing
a nonpharmacologic therapy option, such as a weighted blanket, can help
to reduce anxiety in patients receiving chemotherapy, improve the patient
experience during treatment, and decrease the use of medications to
manage anxiety.

Deep Touch Pressure

Previous studies in different patient populations have found a reduction in
anxiety with the use of weighted blankets (Champagne et al., 2015; Chen et
al., 2012; Mullen et al., 2008; Zimmerman et al., 2019). A study by Mullen et
al. (2008) discovered that 78% of nonhospitalized participants self-reported
being more relaxed when using weighted blankets. This same study also
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noted that, when participants were asked, body weight did not
correlate with reports of the weighted blanket being too heavy.
The authors did not expand on the possible correlation between
body weight and anxiety reduction (Mullen et al., 2008).

Research on weighted blankets has typically focused on indi-
viduals who have autism spectrum disorder or attention-deficit/
hyperactivity disorder (Blairs et al., 2007; Champagne et al.,
2015; Losinski et al., 2016, 2017; Mullen et al., 2008; Sylvia et
al., 2014; Zimmerman et al., 2019). The mechanism of action
for weighted blanket therapy is deep touch pressure (DTP),
which is a type of touch pressure that provides a mechanical
deformation of the skin, underlying fascia, and periosteum
(Mountcastle, 1968). Grandin (1992) described DTP as touch
pressure applied to the body that provides some of the same
sensations as a firm hug, holding, swaddling, or massage. DTP
input can lead to improved arousal modulation consistent with
a state of calmness (Chen et al., 2016; Olson & Moulton, 2004).
DTP can also stimulate parasympathetic arousal (Chen et al.,
2016; Reynolds et al., 2015). Parasympathetic nervous system
engagement is inhibitory of stress and anxiety; it slows the heart
rate and breathing and encourages digestion (Nazarewicz et al.,
2015). In addition, when DTP is self-administered or gradually
introduced, it has been shown to produce virtually no adverse
effects (Sylvia et al., 2014).

When providing DTP, the following four components are
necessary: conformation, consistency, compression, and con-
stant contact with the nerve. This can be achieved through the
use of swaddling; long, tight hugs; deep massage; compression
sleeves; compression vests; and weighted blankets. This constant,
consistent, and conformed compression stimulates propriocep-
tion—the subconscious sensation of body and limb movement
and position—which is obtained from sensory input from the
muscle spindles and joint capsules (Miller et al., 2003).

Weighted Blanket Guidelines

No previous research was found that supported an appropriate
weight or pressure recommendation for weighted blanket ther-
apy. However, many manufacturers have published guidelines
for weighted blanket use, which recommend that a weighted
blanket should be 10% of the individual’s body weight and add
one or two pounds (Drillinger, 2020; Mosaic Weighted Blankets,
2020; Price, 2019; Sensory Direct, 2020). Some studies have rec-
ommended using a weighted blanket weighing more than 10% of
the individual’s body weight, up to 30 pounds (Champagne et al.,
2015; Mullen et al., 2008). Price (2019) suggested that weighted
blankets should not be used by individuals who have diabetes, dif-
ficulty breathing, poor circulation, blood pressure issues, fragile
skin, rash, or open wounds, or by those who are claustrophobic or
cleithrophobic. Weighted blankets should not be used by children
without adult supervision, used as a restraint, or used in conjunc-
tion with other weighted products (Sensory Direct, 2020).

Theoretical Framework

The theoretical framework for this study included sensory inte-
gration theory and polyvagal theory. Sensory integration theory
is used by occupational therapists to explain why deep pressure
causes a calming effect (Champagne et al., 2015; Mullen et al,,
2008). Ayres and Robbins (2005) defined sensory integration
as the central nervous system’s translation of information into
action. The theory is based on the belief that behavior is linked
to neurologic processes, and brain stem-level sensory processing
enables higher neural centers to develop and specialize (Roley et
al., 2007).

DTP input influences the parasympathetic nervous system
(Chen et al., 2012, 2016; Reynolds et al., 2015). Previous studies
have suggested that stimulation of pressure receptors beneath
the skin increases vagal tone and decreases cortisol and skin con-
ductance levels (Field et al., 2010; Mullen et al., 2008; Reynolds
et al., 2015). Polyvagal theory is a psychophysiologic theory that
describes two vagal motor pathways and explains the body’s
phylogenetic neurophysiologic changes, adaptive reactions, and
self-regulation, as well as the stress response in reaction to cues
from the environment (Porges, 2014). This theory provides a
biologic construct between sensory processing and psychophys-
iologic responses via the dorsal or ventral vagal motor pathways
(Porges, 2014). Individuals may view a weighted blanket as a cue
of safety, similar to swaddling in infants. When the body feels
safe, the ventral vagus is activated, allowing the individual to
access positive emotions (Dana, 2018). Not everyone perceives
this subtle confinement as safe or comfortable depending on
their individual neuroception molded from their life experiences
(Dana, 2018; Porges, 2014).

Methods

Purpose

The purpose of this study was to assess the effects of a weighted
blanket as an intervention to reduce anxiety in patients with
cancer receiving chemotherapy infusions in the outpatient set-
ting. The secondary aim of the study was to evaluate whether
weighted blankets are safe for use and to examine whether anx-
iety reduction differed between weight classes. The third aim of
the study was to determine the reliability of using a visual analog
scale for anxiety (VAS-A) to measure state anxiety in this patient
population.

Study Design

This randomized controlled trial with a repeated crossover design
used a convenience sample to evaluate the effects of weighted
blankets as an intervention to reduce anxiety in patients receiv-
ing chemotherapy in an outpatient infusion center. Data were
collected during patients’ first and second infusion visits. Rather
than using a between-groups design, a crossover design was used
to remove patient variation between the first and second visits.
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WEIGHTED BLANKETS

A repeated crossover design has greater power than a between
groups design and can reduce the chance of a type 2 error (Sibbald
& Roberts, 1998).

The study took place at a large regional medical center in an
outpatient infusion center located in the midwestern United
States. The infusion clinic has 48 infusion bays and offers IV
chemotherapy, IV hydration, phlebotomy, blood transfusions,
and chemotherapy injections. The study was approved by the
Parkview Health System Institutional Review Board in Fort
Wayne, Indiana.

Sample

The study consisted of a convenience sample of 58 adult patients.
Because there are no previous studies on the use of weighted
blankets in patients receiving chemotherapy infusions, a power
analysis was not completed. The goal was to recruit a small initial
sample size to determine effect and feasibility for future studies.
Patients were included if they were aged 18 years or older and
were receiving their first and second chemotherapy infusions at
the outpatient infusion center. Patients having specific cancers,
cancer stages, or a mental health diagnosis were eligible but not
targeted for this study. Based on the weighted blanket guidelines
at the time that this study took place and to err on the side of
safety, patients were excluded if they weighed 45 kg or less or
were currently enrolled in another research study. Because of
the possibility for altered sensory perception, patients who had
a diagnosis of peripheral neuropathy or fibromyalgia were also
excluded.

Instruments

Anxiety was measured using the State-Trait Anxiety Inventory
for Adults Form Y-1 (STAI-AD) and the VAS-A. The STAI-AD is a
10-item self-rated questionnaire, with scores ranging from 1 (not
at all) to 4 (very much so), was designed to evaluate the current
state of anxiety of an individual in the moment. The STAI-AD was
determined to be a valid and reliable measure of an individual’s
level of anxiety (Bergua et al., 2016; Metzger, 1976).

The VAS-A is a 100 mm horizontal line, with the left end rep-
resenting no anxiety and the right end representing very anxious.
Patients indicate their state anxiety by drawing one vertical slash
on the line. The line is later measured in millimeters with a ruler
from the left end of the line to the vertical slash mark to find the
patient’s VAS-A score. The VAS-A was determined to be reliable
in measuring state anxiety in perioperative settings (Facco et al.,
2013; Herndndez-Palazon et al., 2018; Zemia et al., 2019).

Procedure

After obtaining informed consent, patients were randomized
using blinded envelopes, which included a unique study iden-
tification number and identified which arm the patient was
assigned to. Group A was given a weighted blanket to use during

“Implementing a
nonpharmacologic
therapy option, such
as a weighted blanket,
can improve the
patient experience
during treatment.”

the first chemotherapy infusion and standard of care with no
weighted blanket during the second infusion, and group B was
given standard of care with no weighted blanket during the first
chemotherapy infusion and a weighted blanket to use during the
second infusion. Data were collected, including demographic
information (e.g., gender, age), vital signs, weight, and STAI-AD
and VAS-A scores. During the experimental visit (first infusion for
group A and second infusion for group B), the weighted blanket
was applied by the researcher to the patient from waist to feet,
and the patient was instructed to keep the weighted blanket in
place for at least 15 minutes. Patients were permitted to adjust the
weighted blanket if desired. After the first 15 minutes of manda-
tory weighted blanket use, patients could don or doff the weighted
blanket at their discretion throughout the remainder of the infu-
sion. A digital clock was provided, and patients were instructed
to record the times at which they donned or doffed the blanket
during their infusion. At 30 minutes (plus or minus 5 minutes)
after the weighted blanket was applied, the researcher returned
to administer the STAI-AD and obtain the patient’s VAS-A score
and vital signs. These data were also collected following comple-
tion of the infusions at discharge, with the exception of STAI-AD
because of the length of the measure. After the mandatory 15 min-
utes of blanket use and the 30-minute data collection, weighted
blanket use and data collection times varied at discharge because
of the varying lengths of infusion for each patient.

The standard-weight, medium-sized, medical-grade weighted
blanket used in this study was obtained from CapeAble® Weighted
Products. The weighted blanket was a one-piece design and mea-
sured 34 inches by 62 inches. The outer fabric was a Herculite’s
Sure-Chek® antimicrobial fabric, and the inner weight bladders
were filled with clean recycled glass beads. These bladders were
permanently internally fixed into the weighted blanket so that the
weight did not shift when manipulated, which is important for
providing consistent and accurate DTP. The weighted blankets
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were easily wiped clean after each patient’s use with professional
Sani-Cloth® AF3 germicidal disposable wipes.

Statistical Analyses

Linear mixed-effects models were paired with random patient-
level intercepts to examine the association between weighted
blanket use and each anxiety-related clinical outcome variable,
accounting for the crossover design of this study and period
effects. For each outcome, interactions with period were exam-
ined, and those that were statistically significant (p < 0.05) were
retained in the model. To account for potential confounding, anal-
yses were repeated with adjustment for patient age, weight, and
gender. All patients were included in the analyses, even if they did
not complete both visits. In a secondary exploratory analysis, the
change in VAS-A and STAI-AD scores from admission were com-
pared across weight classes by fitting linear mixed-effects models
with random patient-level intercepts and restricting the data to
include only observations during which the weighted blanket
was used. To assess the correlation between STAI-AD and VAS-A
scores, a repeated-measures correlation analysis was performed.
All tests were performed using a Cronbach alpha of 0.05, and all
analyses were conducted using R, version 3.6.0.

Results

The sample consisted of 58 patients, and most patients were female
(n = 38). The mean age of patients was 63.2 years, and the mean
weight of patients in the sample was 85.1 kg (median = 63 and 80.7,
respectively). For those visits in which it was used, patients applied
the weighted blanket for 156.6 minutes (median = 148) on average
(see Table 1). Six patients attended only one appointment, and, of
those, only four used the weighted blanket during their visit.

Missing observations and mean scores for the anxiety-related
outcomes are presented in Table 2. All outcomes were collected
at each of the three time points (at admission, after 30 minutes
of weighted blanket use, and at discharge), with the exception
of STAI-AD scores, which were only measured at admission and
after 30 minutes of weighted blanket use.

The results from the unadjusted linear mixed-effects model
are summarized in Table 3. Based on the STAI-AD and VAS-A
scores, weighted blanket use resulted in a larger reduction in anx-
iety after 30 minutes compared to no blanket with standard of
care. During visits where a weighted blanket was used, patient
STAI-AD scores were reduced by an additional 2.15 points on
average (95% confidence interval [CI] [4.05, 0.25]) as compared
to visits where the weighted blanket was not applied. Similarly,
weighted blanket use was associated with an additional reduction
in VAS-A scores by a mean of 8.89 points (95% CI [16.59, 1.18])
at 30 minutes. Repeating the analyses while adjusting for patient
age, gender, and weight did not substantially alter the results.

Patients were divided into five weight classes (70 kg or less,
70.1-85 kg, 85.1-100 kg, and 100.1-115 kg, and more than 115 kg).

Differences in the reduction of STAI-AD and VAS-A scores at
30 minutes by weight class are presented in Table 4. Although
patients in the highest weight class had smaller reductions in
anxiety scores on the VAS-A on average than patients in the
lower four weight classes, none of the differences reported were
statistically significant. Because weighted blanket use was only
required during the first 15 minutes of chemotherapy infusion,
discharge anxiety data were not analyzed.

Additional analysis was completed to assess the validity of the
VAS-A as compared to the STAI-AD. The correlation analysis of
VAS-A and STAI-AD scores indicated a strong positive correlation
between the two anxiety scores (p = 0.7, 95% CI [0.6, 0.78]).

Discussion

To the authors’ knowledge, this is the first study to explore the
use of weighted blankets as an intervention for reducing anxiety
in patients receiving chemotherapy in the outpatient setting.
A statistically significant reduction in anxiety was found with
weighted blanket use compared to standard of care with no
weighted blanket. For some patients, chemotherapy infusions
can be a time of increased anxiety (Bates et al., 2017; Curran et
al., 2017; Lim et al., 2011; Sheldon et al., 2014). Having a ther-
apeutic weighted blanket available for patients undergoing
infusion provides nurses with a complementary anxiety reduc-
tion strategy that they can implement immediately. In addition,

TABLE 1.
SAMPLE CHARACTERISTICS (N = 58)

CHARACTERISTIC X SD
Age (years) 63.2 10.8
Weight at first visit (kg) 85.1 249
Blanket usage (minutes) 156.6 108.9
CHARACTERISTIC n
Gender

Female 38
Male 20
Weight class (kg)

70 or less 16
70.1-85 20
85.1-100 1
100.1-115 3
More than 115 8
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TABLE 2.

OUTCOME VARIABLE RESULTS WITH AND WITHOUT WEIGHTED BLANKET APPLICATION

AT ADMISSION AFTER 30 MINUTES AT DISCHARGE
VARIABLE X SD MEDIAN MISSING X SD MEDIAN MISSING X SD MEDIAN MISSING
With weighted blanket (N = 54)
Temperature (°F) 977 | 05 978 - 979 | 04 979 - 979 | 05 979 | 1
SBP (mmHg) 1362 | 24 | 135 1 1261 | 189 | 1245 - 1306 | 201 | 126 |
DBP (mmHg) 739 | 137 74 1 693 | 125 695 - 698 | 121 69 |
Heart rate (bprm) 78 146 755 - 736 | 126 725 - 795 | 1 78 |
Eg?%’;ﬁ‘;&s (breaths 78 | 14 18 1 78 | 07 18 2 73 | 12 18 2
0, saturation (%) 982 | 2 98 - 979 | 23 98 - 973 | 24 98 |
Anxiety (VAS-A) 292 | 249 24 - 2 231 195 - 159 | 176 105 -
Anxiety (STAI-AD) 193 | 7 19 - 183 | 65 18 - - - - | =
Without weighted blanket (N = 56)
Temperature (°F) 978 0.5 978 1 979 04 979 - 98 0.5 98 3
SBP (mmHg) 1338 | 229 | 128 -l ws7 |20 123 - | 130 20 275 | 2
DBP (mmHg) 74 | 132 69 - 68 | 12 65 - 693 | 134 67 2
Heart rate (bpm) 785 16.4 74 - 749 131 75 - 789 10.2 80 2
ngmt:ft’g)s (breaths 18 17 18 3 173 11 18 - %69 | 13 16 3
0, saturation (%) 981 | 19 99 - 981 | 21 99 - 988 | 2 98 2
Anxiety (VAS-A) 34 265 2 - 219 | 192 " - 154 | 169 65 -
Anxiety (STAI-AD) 20 64 20 - 69 | 56 17 1 - - - | s

bpm—Dbeats per minute; DBP—diastolic blood pressure; SBP—systolic blood pressure; STAI-AD—State-Trait Anxiety Inventory for Adults Form Y-1; VAS-A—visual analog scale for anxiety
Note. 6 patients only attended 1 visit. Anxiety was measured using the STAI-AD and the VAS-A. Total scores on the STAI-AD range from 10-40, with higher scores indicating greater anxiety.

Total scores on the VAS-A range from 0-100, with higher scores indicating greater anxiety.

patients in this study were able to remove the weighted blanket
if they did not like the sensation it provided, unlike pharmaceu-
tical anxiety interventions, whose effects can only decrease with
time.

Based on the results of this study, weighted blankets are a
safe therapy option for adult patients receiving chemotherapy
in the outpatient infusion setting who weigh at least 45 kg. The
use of weighted blankets was not tested in patients diagnosed
with fibromyalgia or peripheral neuropathy. No statistical differ-
ences were found among vital signs among patients in the two
study arms. No adverse events were reported following the use of
weighted blankets in this study, which is consistent with the find-
ings of previous studies that used a weighted blanket weighing up

to 30 pounds (Ackerley et al., 2015; Champagne et al., 2015; Chen
et al., 2012; Mullen et al., 2008).

Although most weighted blanket manufacturer guidelines
suggest that weighted blankets should ideally weigh 10% of the
individual’s body weight (Drillinger, 2020; Mosaic Weighted
Blankets, 2020; Price, 2019; Sensory Direct, 2020), the total
weight of a weighted blanket does not indicate the exact amount
of pressure that the weighted blanket provides. A more effective
method for finding an appropriate weighted blanket would be to
use one that provides the desired coverage for the patient (i.e.,
area of body covered receiving DTP) based on individual diag-
nosis or needs. Some patients, such as those diagnosed with
restless leg syndrome, traumatic brain injuries, chronic pain, or
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Parkinson’s disease, may require more or less DTP (CapeAble
Weighted Products, 2020; Price, 2019). The weighted blanket
chosen for this study was the size of a standard throw blanket,
which did not cover as much body area on larger-sized patients
compared to smaller-sized patients. For larger-sized patients, a
larger blanket could have provided more coverage and produced
a better DTP response. According to the results of this study,
patients of various weights reported reduced anxiety using the
weighted blanket, but statistical significance was not demon-
strated. This may be because of the limited number of patients
in each weight class.

Another aim of this study was to compare the STAI-AD to the
VAS-A to ensure reliability of using the VAS-A as a measure of state
anxiety in patients in the outpatient infusion setting. In this study,
the STAI-AD and VAS-A produced similar results, confirming reli-
ability. During data collection, it was noted that patients seemed
to prefer the VAS-A instead of the STAI-AD because of the length
of time it took to complete the STAI-AD. This may be because
one-item assessment tools are less of a burden to patients than
assessment tools consisting of many items (Butts & Rich, 2018).
In addition, one-item assessment tools do not pose the burden of
calculation to find the assessment score (Butts & Rich, 2018). For
anxiety, the STAI-AD is more likely to be skewed by the test-retest
effect than the VAS-A. When marking the VAS-A at 30 minutes, it
was not likely that patients remembered exactly where they had

IMPLICATIONS FOR PRACTICE

previously placed a mark. This study established significant cor-
relation between the VAS-A and the STAI-AD, indicating that the
VAS-A may be an option for measuring self-reported anxiety in
future studies.

Limitations

The primary limitation for this study was its small sample size.
Although nurses ensured that weighted blankets were used during
the required 15 minutes, patients were not monitored by study
investigators continuously during that time. Patients also self-
reported blanket use on a time log. Because patients were only
required to use the blanket for the first 15 minutes of their visit,
variations in treatment and infusion lengths may have affected
the results in the discharge data. Patient attrition was also a
limitation. Data were collected during both visits; however,
data from the first visit were added to the aggregate data for
statistical analysis, regardless of which study arm patients were
assigned to.

TABLE 3.

UNADJUSTED LINEAR MIXED-EFFECTS MODEL RESULTS (N = 58)

WITHOUT WEIGHTED BLANKET WITH WEIGHTED BLANKET DIFFERENCE
MEASURE EST 95%Cl p EST 95% Cl p EST 95%Cl p
Camestersowsss
VAS-A (visit 1) -414 [-10.7, 2.41] 0.215 -13.03 [-19.56, -6.5] <0.001 -8.89 [-16.59,-118] | 0.024
VAS-A (visit 2) -2.19 [-9.05, 4.66] 053 -11.08 [-17.77,-4.39] 0.001 -8.89 [-16.59,-118] | 0.024
VAS-A® -3.24 [-8.78,2.3] 0.251 -12.09 [-1751, -6.67] <0.001 -8.85 [-16.62,-1.08] | 0.026
STAI-AD? -1.04 [-2.39,0.31] 0131 -3.18 [-4.51, -1.86] <0.001 -2.15 [-4.05, -0.25] 0.027

VAS-A (visit 1) -176 [-24.16,-11.04] | <0.001 -23.09 [-29.62,-16.56] | <0.001 -5.49 [-132,2.22] 0.162
VAS-A (visit 2) -83 [-15.16, -1.45] 0.018 -13.79 [-20.48,-7.11] <0.001 -5.49 [-132,2.22] 0.162
VAS-A® -133 [-18.84,-775] | <0.001 -18.61 [-24.02,-13.19] | <0.001 -5.31 [-13.08, 2.46] 0179
STAI-AD® = = = = = = = = =

2Model was not associated with a visit.

Cl—confidence interval; est—estimated mean change in score; STAI-AD—State-Trait Anxiety Inventory for Adults Form Y-1; VAS-A—visual analog scale for anxiety
Note. Anxiety was measured using the STAI-AD and the VAS-A. Total scores on the STAI-AD range from 10-40, with higher scores indicating greater anxiety. Total scores on the VAS-A range
from 0-100, with higher scores indicating greater anxiety.

Note. Because of the time it took to administer, STAI-AD scores were not collected at discharge.
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TABLE 4.

DIFFERENCE IN 30-MINUTE CHANGE SCORES
WITH WEIGHTED BLANKET THERAPY BY WEIGHT
CLASS (N = 58)

VAS-A STAI-AD

WEIGHT CLASS (kg) EST p EST P

85.1-100 versus 70 or less -0.333 | 0.967 0.9 0.605
85.1-100 versus 70.1-85 -2.516 | 0.747 0.784 | 0.638
100.1-115 versus 70 or less 3267 | 0.751 2115 0373
100.1-115 versus 70.1-85 1.084 | 0914 1.999 0.389
100.1-115 versus 85.1-100 36 0.742 1215 0.627
More than 115 versus 70 or less 14438 | 0.114 1.943 0319
More than 115 versus 70.1-85 12256 | 0.164 1.827 0332
More than 115 versus 85.1-100 14771 | 0133 1.043 0.62

More than 115 versus 100.1-115 11171 | 0.339 -0172 0.948

est—estimated mean change in score; STAI-AD—State-Trait Anxiety Inventory for Adults
Form Y-1; VAS-A—visual analog scale for anxiety

Note. Anxiety was measured using the STAI-AD and the VAS-A. Total scores on the
STAI-AD range from 10-40, with higher scores indicating greater anxiety. Total scores
on the VAS-A range from 0-100, with higher scores indicating greater anxiety.

Nurses in the outpatient infusion center do not administer
anxiety or pain medications. Therefore, patients may have taken
their own medications prior to receiving treatment, which may
have affected their levels of anxiety, making the lack of investiga-
tion into self-administered medication a limitation.

Future Research
Additional research with a larger sample size is needed to validate
the results of the current study. A replication of this study should
include a more rigorous time schedule and ensure blanket use
fidelity. More research is also needed to determine whether differ-
ences in anxiety reduction are based on a patient’s weight when
using a weighted blanket that delivers the same consistent DTP.
An optimal time frame for weighted blanket use is yet to be
determined. Future studies are needed to identify the time needed
to elicit the effects of weighted blankets or DTP. Laboratory tests
done before, during, and after blanket use that measure oxytocin,
melatonin, and cortisol levels could also help determine any lin-
gering effects from weighted blanket therapy. Measurements,
such as heart rate variability, can be used to evaluate relaxation
response as well (Chen et al., 2012, 2016). Research establishing
whether different amounts of pressure are required for individ-
uals with varying diagnoses is also needed to determine better
guidelines for varying blanket weights.

Implications for Nursing

Nonpharmacologic interventions are often underused by nurses
in treating anxiety. The somatosensory self-stimulation of DTP
provided by a weighted blanket can reduce anxiety in patients
with cancer receiving treatment in outpatient infusion centers.
Weighted blankets may be an alternative strategy for reduc-
ing anxiety in patients receiving chemotherapy that can help
to decrease the use of pharmacologic medications. A standard-
weight, medical-grade weighted blanket can be safely used; no
adverse events were reported during this study. If patients do not
like using the weighted blanket, they are able to remove it, unlike
medications whose effects can only be eliminated from the body
over time.

Based on this study’s results, the VAS-A is a valid and reliable
instrument to measure state anxiety compared to the STAI-AD.
Because the VAS-A is an easy instrument to use and takes less
time to administer, it may be preferred by patients. By admin-
istering one-item instruments as compared to instruments with
many items like the STAI-AD, nurses can also decrease the burden
on patients.

Conclusion

This study explored the use of weighted blankets for anxiety reduc-
tion in patients receiving chemotherapy. Using a standard-weight,
medium-sized, medical-grade therapeutic weighted blanket as
a complementary modality can reduce anxiety in patients with
cancer of various weights in the outpatient infusion setting. No
clinically significant changes in vital signs or adverse events were
noted, demonstrating that weighted blankets are safe to use in this
adult population. A weighted blanket offers nurses the option to
provide a nonpharmacologic intervention that can reduce anxiety
in patients. Future studies can reliably use the VAS-A to measure
state anxiety instead of the STAI-AD for patient convenience.
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Abstract: Background: An increasingly aging population is a global phenomenon. While considered
a positive step forward, vulnerability to age-related health problems increases along with the ageing
population. The aim of the study was to investigate weighted blankets” effect on health regarding
quality of life (QoL), sleep, nutrition, cognition, activities of daily living ADL and medication in older
people living in nursing homes. Methods: In total, 110 older people were involved in an intervention
with weighted blankets, and 68 older people completed the intervention. Measures before and after
were performed regarding quality of life; QoL-AD, EQ-VAS, sleep; MISS, nutrition; MNA, cognition;
S -MMSE (ADL) and medication. Comparative statistical analyses were applied. Results: After
intervention with weighted blankets, health in general, such as QoL, improved. Sleep also improved
significantly, especially with respect to waking up during the night. Nutrition was enhanced, health
as a cognitive ability improved, and medication in the psychoanaleptic group decreased. The effect
size varied between small and large. Conclusions: A weighted blanket seems to be an effective and
safe intervention for older people in nursing homes, as several improvements were made regarding

the health of older people.
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1. Introduction

An increasingly aging population is a global phenomenon. While considered a positive
step forward, vulnerability to age-related health problems increases along with the ageing
population [1]. The meaning of healthy ageing is defined by [2] as “the process of develop-
ing and maintaining the functional capacity that enables well-being in old age.” Optimising
“functional ability” is this decade’s goal for healthy ageing [2]. Older people’s health and
quality of life (QoL) are affected by several factors. An overall fragility increases the risk of
mortality, reduces the ability to participate in daily activities and provides limitations on
sensory functions and physical strength, which heightens the risk of falls [3,4]. In addition,
an overall fragility also results in health-related changes that negatively affect mental health,
decrease independence, cause difficulty maintaining personal relationships, decrease sense
of meaning and context in life, and reduce opportunities for social support [5,6]. Multiple
illnesses, often combined with polypharmacy, also affect the health of older people. These
different conditions lead to a greater risk of adverse health effects for older people [7].

The experience of QoL is essential for maintaining the health of older people. De-
pression, loss of function, physical limitations and pain are associated with reduced QoL.
When using a QoL measurement for people with dementia, self and proxy reports can
complement each other to address all aspects [8-10]. Moving to a nursing home affects
older people. They report critical events that negatively affect their health and QoL, for
instance, falls, hospital stays, cognitive impairment and loss of loved ones, and this presents
a risk of ending up in nursing homes, further reducing QoL [11].

One of the age-related health problems is trouble sleeping [12]. Many of the changes
that occur with ageing are related to cognitive functions and abilities where questions have
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arisen as to whether they are partly a response to sleep deprivation [13]. Older people’s
sleep in nursing homes is generally poor [14]. Sleep parameters such as sleep quality,
daytime sleepiness and insomnia are associated with cognitive impairment [15]. Short or
disturbed sleep and the combination of both also increase the risk of future depressive
symptoms and falls in older people [16,17].

Nutritional status is associated with the overall functional ability of older people, and
it is a complex aetiology of interacting factors such as sleep problems [12,18]. A good
nutritional status is vital to older people’s ability to perform (ADL) [18,19]. Malnutrition is
a relevant pathological condition and not entirely uncommon in older people, which causes
loss of autonomy, lower QoL, higher frequency of hospitalisations and early death. Older
people with impaired nutritional status have risk factors for other serious health problems
such as multiple physical disabilities, decreased cognition, and impairment compared to
healthy older people living in their own homes [19,20]. Older people in hospitals or nursing
homes have an increased risk of malnutrition (50.2%) and measured malnutrition (46.4%)
compared to more independent older people [5,6]. Malnutrition is a multifactorial condition
often caused by comorbidity, which affects activity functions [21]. Malnutrition leads to
reduced health, is associated with poor physical function and can cause an increased risk of
falls, anemia, impaired immune system and impaired cognitive status, as well as a greater
need for health care [18,22].

When the cognitive ability of older people declines, regardless of the cause, health
is also negatively affected. Older people with cognitive impairment have a higher risk
of various adverse outcomes such as higher mortality, higher incidence of delirium and
dehydration, decreased nutritional status, pain, and impaired physical and cognitive
function than more independent older people [5,6,23]. The incidence of behavioural and
psychological symptoms of cognitive impairment increases when older people are cared for
in hospitals or nursing homes, manifested as increased stress or agitated behaviour. They
stay up to six times longer in hospital than other older people and have a greater risk of
dying in connection with medical care than more healthy, independent older people [23,24].
Alternative health improvements have tried to affect the cognitive ability of older people
using non-pharmacological light therapy, which showed significant beneficial effects on
the cognitive decline [25,26].

Even normal ageing can mean a reduction in the functional status of older people.
The decline can place the older adult in a negative spiral that leads to additional health
problems, affecting their ability to perform (ADL). The ability to perform ADL refers to
fundamental activities that are focused on taking care of one’s own body to enable basic
needs for health and well-being, such as the ability to act independently regarding baths,
toilets, clothing and food. The older people’s health experience is closely related to their
ability to perform ADL [27], which plays an essential role in older people’s ability to feel
autonomy and thus age healthily [28].

As health problems arise among older people, they lead to increased use of medication.
With the high use of medication in older people, the risk of side effects and drug interactions
also increases compared to older people who do not utilise as much medication [29]. The
negative impact of medication on the body with increasing age is related to changes in
body composition and organ function. These physiological age changes cause further
changes in medication pharmacokinetics and pharmacodynamic characteristics, giving the
opposite effect on older people [30]. Fragile older people in nursing homes are particularly
vulnerable to polypharmacy, and polypharmacy is more common in older people in nursing
homes than in older people who live in their own homes [31,32]. There is thus a need
for alternative medical treatments given the prevalence of multimorbidity, which affects
the health of older people, especially when considering that multimorbidity can result in
polypharmacy among the older population and consequently increased side effects [33].

One of the alternative non-medical treatments available are weighted blankets. The
effect of the weighted blanket is based on theories of deep pressure therapy that originated
in the theory of sensory integration. Sensory integration describes how sensory stimuli af-
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fect how the brain processes sensory information and can reduce anxiety and stress [10,34].
The effect of deep pressure, as with a weighted blanket, is described as calming, providing
better sleep, reducing anxiety and generally increasing well-being. However, few studies
have been performed on older people among populations with psychiatric and neuropsy-
chiatric diagnoses [35,36]. This requires research on non-pharmacological methods such as
weighted blankets to measure the effect on older people in a nursing home in order to gain
increased knowledge and understanding of its impact on the health of older people.

Aim
The aim of the study was to investigate weighted blankets’ effect on health regarding

QoL, sleep, nutrition, cognition, ADL and medication in older people living in nurs-
ing homes.

2. Materials and Methods
2.1. Design

A quasi-experimental design was adopted [37].

2.2. Participant/Sample

The study included 110 older people > 65 years old who lived in nine comparable
nursing homes in municipalities in southwest Sweden. The average age of the participants
was 87 years (range 67-99); the proportion of women was 77%. Purposeful sampling was
done with the older people. The inclusion criteria were based on sleep problems from
the Swedish version of ICD-10, G47.0, which means difficulty falling asleep, sleeping at
night or getting enough sleep [38]. Older people with severe lung or heart disease and/or
palliative care were excluded from the study. The older people were identified and recruited
by the leader of the nursing home and nursing staff. The leaders of the nursing homes
made a preliminary request to older people who met the criteria or proxy (relative) for
the older people regarding participation in the study, who passed the information to the
researcher. The number of older people who discontinued participation in the study was
(n = 42); this was due to death (n = 2), hospital stay (n = 2), or the weighted blanket feeling
uncomfortable, which was expressed verbally and/or with facial expressions and gestures
(n = 38). There were 68 remaining older people who participated fully. Mean age in the
dropout group was 83 years, while the mean age for those who completed the study was
88 years, indicating a significant difference (p = 0.002). The distribution of gender in the
dropout group was 57% women. Those who completed the study were 76% women and
24% men (p = 0.005). The number of days with a weighted blanket before the withdrawal
was, on average, 1.5 days, with intervals of 0-6 days. Those who dropped out came from
comparable nursing homes.

2.3. Intervention

The weighted blanket used in the study was filled with chains and weighed between 4
and 8 kg, about 10% of participant’s body weight, as this weight percentage has been shown
to have a calming effect [39]. Most of the older people used the 6 kg weighted blanket. The
chains in the weighted blankets were sewn in channels, and the fabric was durable and
fireproof. Hygiene covers were not used due to the risk of suffocation. The intervention
period was conducted over 28 days, which was based on previous studies where the effect
of the weighted blanket was shown after 2—4 weeks [40,41]. If the older people were cold,
an ordinary blanket was placed over the older people and then the weighted blanket. The
weighted blanket was first tested when the older people were in a normal sleeping position,
with the soft side against the older person’s body, starting at the feet. The nursing staff were
urged to stay and follow their reaction to observe whether older people could remove the
weighted blanket independently. The chains in the weighted blanket were not designed to
prevent the older people from moving. If there were no side effects, the weighted blanket
was raised farther up the body. The nursing staff was instructed not to place the weighted
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blanket twice over the chest and not to place the blanket too tightly around the older
people’s bodies. The nursing staff was also encouraged to remove the weighted blanket if
the older people showed signs of discomfort.

2.4. Measurement

To estimate the residents’ QoL, the Quality of Life-Alzheimer’s Disease Measure (QoL-
AD) was used (Logsdon et al., 2002). This instrument measures the QoL, including people
with Alzheimer’s disease, but can also be used by people without Alzheimer’s disease. The
scale has 13 items covering the domains of physical health, energy, mood, living situation,
memory, family, marriage, friends, chores, fun, money, self and life. It is also possible to
answer open-ended questions. Each item is scored on a four-point Likert scale, ranging
from 1 (poor) to 4 (excellent), with a possible score range from 13 to 52 [42]. QoL-AD has
good validity and reliability, with a Cronbach’s alpha of 0.80 [43].

In addition to estimating QoL, EQ-VAS was used. EQ-VAS is a part of EQ-5D, a
standardised instrument for measuring and describing the health-related quality of life [44].
EQ-5D contains a vertical visual analogue scale (EQ-VAS) where the older people mark
on a scale from 0 to 100. EQ-VAS shows the self-rated health state where 0 is the worst
possible health and 100 is the best [44]. EQ-VAS shows high correlations with the MOS
SF-20 health perceptions scale (r % 0.70 and 0.72). The test-retest reliability of the EQ-VAS
proved to be very high; the intra-class correlation for the VAS was 0.87 [45].

The Minimal Insomnia Symptom Scale (MISS) was used to examine sleep. MISS is
an instrument for insomnia that consists of three items: difficulty falling asleep at night,
the ability to fall asleep again and the experience of feeling rested when waking up. This
is in line with criteria from the International Classification of Diseases, ICD-10, which
describes the cardinal symptoms of insomnia as difficulty falling asleep or maintaining
sleep or insomnia [46]. Each item is scored on a 4-point Likert scale, ranging from 1 (poor)
to 4 (excellent), with a possible score ranging from 13 to 52. MISS shows good sensitivity
and specificity in sleep problems and relates to a diagnosis of poor sleep quality based on
ICD-10. An ROC analysis identified the optimal cut-off score as >7 with a sensitivity of 0.93,
specificity of 0.84 and the positive/negative predictive values 0.256/0.995. MISS possessed
satisfactory reliability and validity, identified with a Cronbach’s alfa of 0.73 [46,47].

Nutritional status was measured with the Mini Nutritional Assessment-Short Form
(MNA-SF). MNA-SF is adapted for older people over the age of 65 and is used to screen the
risk of malnutrition [48,49]. MNA-SF consists of six parameters concerning reduced food
intake during the last 3 months due to impaired appetite, digestive problems, chewing
or swallowing problems, weight loss, physical mobility, mental stress or acute illness,
neuropsychological problems and BMI. A score of 12 or greater indicates normal nutritional
status, whereas a score of 8-11 indicates ‘at risk of malnutrition” and a score of 7 or less
malnutrition. All parameters scored from 0 to 2 or 3 with a total score of 0-14 [48,49].
MNA-SF is a validated instrument with high sensitivity and specificity [48]. Correlation
between MNA-SF and full MNA is high (Pearson’s r = 0.969) [50].

A Standardised Mini-Mental State Examination (S-MMSE) instrument consists of
20 questions divided into 11 areas, with a maximum score of 30. The questions cover
orientation to time and space, memory, language, and visuospatial functions that relate
to visual and spatial interpretive ability, time orientation, and immediate reproduction. A
score of >20 indicates an indication of normal cognitive function. Scores of <20 indicate the
presence of cognitive impairment [51-53]. S-MMSE is used as a clinical screening test for
cognitive impairment, with good reliability [51,54]. The internal consistency obtained by
Cronbach’s alpha shows 0.826 [55].

Katz ADL index is a standardised measure for evaluating treatment, prognosis and
functional changes in older people and people with chronic illnesses in institutionalised
settings [56]. The instrument describes dependence on personal activities of daily living
(PADL) [57] (pp- 171-178). The Katz ADL index is specially developed to measure ac-
tivity in older people based on six activities in daily life. Each activity is graded with
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dependence, independence, and partial dependence on activities regarding food intake,
continents, movement, toilet visits, dressing and undressing, showering and bathing. A di-
chotomisation of independent or dependent can be carried out by considering shower/bath,
dressing/undressing and food intake as independent and activity’s toilet visits, movement
and continence as dependent. Six points indicate full independence and two points or less
dependence [58,59]. Katz ADL index shows a high internal consistency with a Cronbach’s
alpha of 0.838 [52].

Mapping of the resident’s medication use was carried out based on the Anatomical
Therapeutic Chemical Classification ATC-Kode. Adopted by the WHO, this allows phar-
macology to be divided into different groups according to the indication area. The drug
doses collected were based on the name of the generic pharmacy drug power per mg [60].

2.5. Procedure

The data collection took place from 2019 to the summer of 2021 in nursing homes
during the daytime. A preliminary request for participation was sent to older people or a
proxy together with written information about the aim of the study and the consequences
of being included. Nursing home leaders informed the researcher which older people had
agreed the researchers could contact them to inform them about the study and acquire
their consent to participate. The researcher then sent informed consent forms to the older
people or their proxy to acquire a signature. In connection with the start of the study, oral
information was given again, and oral consent was obtained. A baseline assessment of the
older people was conducted using the instruments. The questions in the instruments were
assessed by the older people themselves and the researcher in cases where the older people
had the cognitive ability to answer independently. In cases where older people had an
S-MMSE rating of four or lower, it was assessed on the basis of what the older people would
do according to the nursing staff who knew the older people as well as a representative
(a person-proxy perspective), together with the researcher. If older people had S-MMSE
between 4 and 10, collection for the instrument was performed with the proxy and the older
people. After 28 days, the weighted blanket was removed. The same day the weighted
blanket was removed, data were collected with the instrument for a post-measurement to
assess the outcome of the weighted blanket.

2.6. Analysis

To determine the sample size required to obtain adequate power, a priori sample size
calculation was performed using Power Calculation [61]. In this calculation, the specified
alpha was 0.05 and Beta 0.80, resulting in a required sample size of 34 older people. Due
to the high risk of dropout within this population, a total of 110 persons were enrolled in
the study, and 68 older people completed the study. Descriptive statistics [62] were used to
describe the study group. Comparative statistical analyses were used to examine health
differences at the individual level and between groups regarding QoL, sleep, nutrition,
cognitive ability, ADL ability and medication concerning the intervention with a weighted
blanket. The medication use was summarised 28 days before the intervention and 28 days
during the intervention on the last day of weighted blanket use. The variables of the QoL
scale were divided into four domains: behavioural competence meant physical health;
psychological well-being was about mental health; the third domain, perceived QoL,
involved evaluating family and friends; and the environmental domain included housing
quality and the ability to perform housing duties [63]. Due to the lack of a control group,
comparisons were made between measurements before and after the intervention, and the
older people were their own control group. To compare the mean value of customarily
distributed variables from baseline to post-measurement, a paired-sample student ¢-test
was used, where the sample was normally distributed. For all analyses, a p-value < 0.05
was considered statistically significant [62]. Cohen’s d was used as an effect size to indicate
the magnitude of the effects for the comparative analyses. To interpret the effect sizes, the
suggested cut-offs were small = 0.2, medium = 0.5 and large > 0.8 [62] (pp. 114-116).
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3. Results

Baseline measurement on the summary of older people’s QoL was 26.4 points, with a
possible total range from 13 to 52 [42]. Compared to baseline, QoL as summary improved
after using a weighted blanket for 28 days (p < 0.001, d = 0.78). The results also showed
a statistically significant increase in behavioural competence (p = 0.003, d = 0.37) and
environmental quality (p < 0.001, d = 0.76). In addition, self-rated health-related quality of
life increased significantly (p < 0.001, d = 0.61); see Table 1.

Table 1. QoL before and after utilisation of weighted blanket for 28 days, n = 68.

QOL-AD, Mean Before Weighted After Weighted .
(sd) Blanke: Blanket p-Value!  Effect Size >

Behaviour 8.6 (2.3) 9.5 (1.9) 0.003 0.37
Environment 6.3 (1.4) 7.5(1.2) <0.001 0.76
Anticipation 9.1 (10.7) 8.4 (1.9) 0.586 0.35
Psychological 3.9(0.9) 4.2 (0.9) 0.043 0.25
Sum 26.4 (4.5) 30.1 (3.9) <0.001 0.78
EQ VAS, Mean (sd) 52.3 (15.4) 59.4 (12.8) <0.001 0.61

1 Student’s t-test; 2 Cohen’s.

The limit value for sleep problems in older people is considered to be >7 points [48],
the baseline measurement for the group of older people was 6.9 points. In summary, sleep
quality increased (p < 0.001, d = 0.68), waking up (p < 0.001, d = 1.10) and sleep latency
(p <0.001, d = 0.43) all improved after using a weighted blanket for 28 days compared to
baseline. The group at baseline measurement showed 7.1 points, which indicated a risk of
malnutrition. The nutritional status improved significantly in summary (p <0.001, d = 0.44).
The results also showed a statistically significant increase in food intake (p < 0.001, d = 0.42);
see Table 2.

Table 2. MNA before and after utilisation of weighted blanket for 28 days, n = 68.

Before Weighted  After Weighted p-Value!  Effect Size 2

Blanket Blanket

MISS, Mean (sd)

Sleep latency 22(1.2) 1.7 (0.9) <0.001 0.43
Waking up 2.8 (1.0) 1.6 (0.8) <0.001 1.10
Well rested 1.9 (1.0) 1.9 (0.8) 0.909 0.01
Sum 6.9 (2.8) 54(2.2) <0.001 0.68
MNA, Mean (sd)

Reduced food intake 1.5(0.7) 1.8 (0.5) <0.001 0.42
Weight loss 1.9 (0.9) 2.0(1.0) 0.387 0.11
Mobility 0.2 (0.8) 1.1(0.8) 0.106 0.20
Mental stress 0.3 (0.4) 0.6 (0.5) <0.001 0.47
Neuropsychological 0.6 (0.6) 0.6 (0.6) 0.698 0.05
problem

BMI 1.8 (0.6) 1.9 (0.6) 0.382 0.26
Sum 7.1 (2.0) 8.1(1.6) <0.001 0.44

1 Gtudent’s t-test; 2 Cohen’s d.

Baseline measurement regarding the cognitive ability of the older people was 8.6 points,
which indicated severe cognitive impairment, as severe dementia is considered between
0 and 9 points [51]. In the group, 22 (32%) older people had moderate dementia, and 39
(57%) severe dementia. The cognitive ability improved in summary (p < 0.001, d = 0.51),
and regarding orientation (p = 0.002, d = 0.46), it increased significantly after weighted
blanket use for 28 days compared to baseline; see Table 3.



Geriatrics 2022, 7, 79

7 of 13

Table 3. S-MMSE before and after utilisation of weighted blanket for 28 days, n = 68.

Before Weighted After Weighted p-Value!  Effect Size 2

Blanket Blanket

S-MMSE, Mean (sd)

Orientation 1.0 (1.5) 1.4 (1.6) 0.001 0.46
Registration 1.6 (1.3) 1.9 (1.2) 0.002 0.38
Attention/calculation 2.3(2.1) 2.8 (2.0) 0.006 0.34
Recall 0.6 (1.0) 09 (1.1) 0.002 0.38
Langue 3.0 (2.3) 34 (24) 0.146 0.30
Sum 8.6 (7.4) 10 (7.5) <0.001 0.51

1 Student’s t-test; 2 Cohen’s d.

Dependency in ADL was most common regarding continence, toileting and transfer,
but there were no significant differences between baseline and after weighted blanket.
Compared with the baseline, medication use in the psychoanaleptic group decreased
significantly (p = 0.014, d = 0.29); see Tables 4 and 5.

Table 4. Percentage movement in ADL dependent before and after utilisation of weighted blanket for
28 days, n = 68.

Before Weighted Blanket =~ After Weighted Blanket p-Value 1

Dependent, %

Bathing 47 43 0.375
Dressing 48 44 0.250
Toileting 72 72 1.000
Transfer 60 56 0.453
Continence 75 69 0.219
Eating 12 12 1.000

! Wilcoxon signed rank test.

Table 5. Medication, before and after utilisation of weighted blanket for 28 days, n = 68.

Before Weighted  After Weighted p-Value!  Effect Size 2

Blanket Blanket
Medication, Mg, Mean
(sd)
Analgetica 31,600 (38,597) 31,268 (37,955) 0.849 0.01
Neuroleptica 967 (4338) 445 (1308) 0.256 0.14
Hypnotics 43 (82) 42 (81) 0.321 0.12
Psykoanaleptica 975 (1275) 938 (1273) 0.014 0.29

1 Student’s t-test; 2 Cohen’s d.

4. Discussion

The use of weighted blankets provides various improvements in older people’s QoL.
In this study, the weighted blanket improved the health in QoL regarding behaviour, antici-
pation, and psychological and mainly environmental aspects. The domain environment
includes increased participation in tasks and daily activities at the nursing home, primarily
concerning housing activities. Older people who experience a high QoL have shown partic-
ipation and activity to be crucial in maintaining health [9,10]. There are limited previous
studies on the age group of older people who have examined the effect of weight blankets
on QoL. The previous studies have mainly studied children with ADHD and/or ASD and
participants with psychiatric disorders [61-64]. However, in those groups, the weighted
blanket showed an improvement in the activities around the morning and evening routines
that facilitated the ability to master everyday life, which led to a higher level of well-being
and health [64-66]. The term QoL is comprehensive and describes several parameters in
life, where physical ability is included as a prerequisite for a possible high QoL [67]. In
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addition, low QoL is associated with a higher mortality rate, even among initially healthy
elderly [68]. There is an advantage in improving QoL in older people. The environment
around older people can create conditions for better health where changes are made by
creating interventions that can provide conditions for a better quality of life [69]. It is
possible to predict that interventions with weighted blankets can increase the QoL in many
domains for older people living in nursing homes. More studies on this age group are
needed to clarify the relationship between the weighted blanket and improved QoL.

Weighted blankets can be a valuable aid in improving sleep. The results of this study
showed that the number of awakenings during the night decreased, and less awakening
resulted in a more cohesive night’s sleep. It also became more manageable for older
people to fall asleep in the evening. Previous studies have also described this overall
improved effect on sleep using the weighted blanket [40,70,71] Insomnia in older people is
associated with cognitive impairment [15]. A weighted blanket can also affect depressive
symptoms, which are alleviated in connection with sleep problems and vice versa [17].
The weighted blanket is considered to dampen the nervous system’s stress system via its
deep pressure, which may be the reason for the calming effect that improves sleep for older
people [35,72,73]. However, some studies do not support this finding regarding improved
sleep. Regardless, they describe the anti-anxiety effects of weighted blankets [74]. The
deep pressure that the weighted blanket causes create effects and anxiety suppression that
are considered to predict improved sleep. The heart rate is also lowered, which creates
the conditions for improved sleep [75]. The weighted blankets” prerequisites to improve
sleep are essential in clinical practice in nursing homes, where sleep problems are common
among older people. Despite the high proportion of discontinuations in the study, the
beneficial effects of the weighted blanket still outweigh the discomfort that the weighted
blanket caused some older people. Those older people who experienced discomfort with
the weighted blanket showed it clearly and directly in the intervention, which reduced the
risk of someone using the weighted blanket against their will. The weighted blanket seems
to be a relatively simple way, with minimal risks, to help older people with sleep problems.

A weighted blanket may decrease the utilisation of inappropriate medication with
a high level of side effects for older people. The current study showed that mainly psy-
chohanaleptics decreased with the weighted blanket. The reduction in psychoanaleptics is
significant given that psychoanaleptics are not recommended for older people due to an
increased risk of serious side effects [76-80]. Alternative interventions that reduce the use of
medication in older people are essential, given that the combination of multimorbidity and
polypharmacy is common and leads to a greater risk of adverse health effects [7,31]. One
study even highlighted the weighted blanket as a possible alternative to medication [75],
and it has been shown that nursing staff stated that older people’s medication use decreased
in connection with using weighted blankets [71]. There is a link between increased health
problems in older people and increased medication use. With the high use of medication in
older people, side effects and medication interactions also increase [29]. Weighted blankets
could contribute to being a non-pharmacologically safe and clinically meaningful alterna-
tive for older people in nursing homes. However, more studies in this age group need to be
conducted to understand the effect of weighted blankets on older people.

Methodological Considerations

There is a weakness in the internal validity given that the older people who had
cognitive decline did not respond independently and had to rely on proxy assessment.
However, the strength increased, considering that the proxy knew the older people well.
There was also a risk that used instruments were misinterpreted by cognitively healthy
older people and proxies. However, the instruments used were validated and previously
tested on older people, strengthening the reliability. Conducting studies in which people
with cognitive weakness participate is a strength, as many older people in nursing homes
have a cognitive weakness. The researcher was involved in filling in the instruments
together with older people during the study period despite remaining neutral. In cases



Geriatrics 2022, 7, 79

90f13

where the questions in the instruments were clarified, the researcher left time for older
people to answer the questions without interference or disturbance.

There is a weakness related to how well the nursing staff followed the instructions for
using and handling the weighted blanket. Oral and written guidelines were given about
how the weighted blanket should be implemented, which was a strength. The researcher
also made regular visits to nursing homes to follow up on the implementation of the
intervention. In connection with the COVID-19 pandemic, it was impossible to carry out
on-site visits to the same extent as before, which was a weakness. However, the researcher
conducted a telephone follow-up instead, which added strength.

The study included nine separate nursing homes in different places in southwest
Sweden. Nevertheless, a weakness for objectivity is that the study only included 68 older
people. The power analysis indicated a sample of 34 older people for significant results, but
the larger sample in the study provided more strength in conclusion, which also reinforced
the objectivity [37].

The proportion of older people who dropped out of the study may have affected
the results. The proportion of men was higher, and the average age was lower in the
dropout group than in the participant group. The study was conducted with a comparative
analysis, baseline measurement and post-measurement, which was considered useful as
older people were their own control group; in that way, differences at the group level were
examined [62] (pp. 521-570).

5. Conclusions

A weighted blanket seems to be an effective and safe intervention for older people
in nursing homes, as several improvements were made regarding the health of older
people, especially regarding the improved quality of life and sleep. The weighted blanket
could be a beneficial non-pharmacological intervention for older people, as this study
showed a reduction in the utilisation of medication for the group, significantly so for
psychoanaleptics. Thus, the study results can, in clinical work, help older people maintain
health. Furthermore, the intervention with a weighted blanket is safe to use and influences
many parts of older people’s lives. Therefore, the weighted blanket can be an intervention
to improve the health of older people. This study showed that the use of weighted blankets
had an effect on health regarding the quality of life, sleep, nutrition, cognition, ADL and
medication in older people in nursing homes. To further clarify the impact of the weighted
blanket on health, more and larger studies are needed to clarify the effects of the weighted
blanket on older people in a longitudinal view.
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the researcher in cases where the older people had the cognitive ability to answer independently.
In cases where older people had an S-MMSE rating of four or lower, it was assessed on the basis of
what the older people would do according to the nursing staff who knew the older people as well
as a representative (a person-proxy perspective), together with the researcher. If older people had
S-MMSE between 4 and 10, collection for the instrument was performed with the proxy and the older
people. After 28 days, the weighted blanket was removed. The same day the weighted blanket was
removed, data were collected with the instrument for a post-measurement to assess the outcome of
the weighted blanket.
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ABSTRACT

Purpose: The most common treatment for resident’s health problems is pharmacological.
Little research has been done on how an intervention with a non-pharmacological method,
such as a weighted blanket, Through the nursing staff view, we can learn how weighted
blankets influence resident’s health in nursing homes. The aim of this study was to explore
nursing staff's experiences of how an intervention with weighted blankets influenced resi-
dent’s expressions of health.

Methods: The study had a descriptive qualitative design with semi-structured interviews with
20 nursing staff working in nursing homes, and an inductive content analysis was applied.
Results: The nursing staff expressed that the weighted blanket positively influenced resi-
dent’s health in the areas of sleep, physical activity, and psychological behaviour. The
weighted blanket made them fall asleep faster, sleep was uninterrupted andthey felt more
rested in the morning. The nursing staff observed an increased level of activity as the resident
became more energetic . The nursing staff also experienced reduced negative psychological
behaviours like anxiety and worrying.

Conclusion: This study indicated that the weighted blanket changed the health expression of
resident in several crucial areas. Deep pressure treatment indicates an alternative health-
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improved treatment for resident in nursing homes.

Introduction

Older people’s health is influenced by several factors,
not just diseases. As the proportion of older people in
the world increases, the various health problems are
also increasing. Although the increased number of
older people is a very positive development, it
means challenges. Older people’s health problems
are both challenging and resource intensive, which
leads to pressure on care providers’ services for
older people (He et al., 2016). In previous studies,
older people expressed that health experiences did
not automatically have to do with diseases. On the
contrary, many older people were aware that a certain
degree of morbidity was a natural part of ageing. It
was only when the diseases influenced the ability to
experience independence that the perceived health of
older people declined (Glasberg et al, 2014;
Karppinen et al., 2016). Other important factors for
the health of older people are to maintain mental
and cognitive ability. Older people who have main-
tained cognitive ability with preserved personality
and role function in life experience a higher degree
of health (Glasberg et al., 2014; Karppinen et al., 2016).
Social relationships and participating in physical and
mental activities also positively influence health in

older people (Glasberg et al., 2014; Horder et al.,
2013; Malderen et al., 2016; Sini et al., 2015; Sundsli
et al,, 2013). Supporting older people ‘s activity, inde-
pendence, and cognitive capacity can positively influ-
ence their health regardless of their underlying
physical or mental illness.

Health problems in older people with physical and
mental illness can lead to problems such as sleep
problems and loss of appetite. In addition, these
aggregate dilemmas often strengthen each other
negatively, which worsens the health problems
(Gulia & Kumar, 2018). It also makes the health pro-
blems of older people complex because the circum-
stances of the health problems influence and
reinforce each other. These health problems become
apparent when older people move in as residents of
nursing homes, leading to increased challenges in
maintaining health and independence. (Overbeek et
al.,, 2018). In addition to physical illnesses that many
resident experiences in the nursing home, it is also
usual to have health problems such as depressive
symptoms and anxiety problems. One in three
women and almost one in five men in the oldest
age group (85 years or older) suffer from anxiety
and depressive symptoms (Gongalves et al, 2011;
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Lennartsson & Heimerson, 2012). Both anxiety and
depressive health problems are correlated with sleep
disturbances to varying degrees, indicating the com-
plexity of the health of resident as they often have
numerous ill-health factors influencing each other
(Gulia & Kumar, 2018; Overbeek et al., 2018). Chronic
stress has also been identified as an essential factor in
many older people’s sleep problems. The complexity
increases because older people who experience anxi-
ety and stress have an increased risk of experiencing
mental illness (Braam et al.,, 2014; Segel-Karpas et al.,
2017). Sleep problems can occur as a result of anxiety,
depression, and stress, but sleep problems can also
lead to anxiety, depression, and stress. These health
problems are also affected by social factors (such as
loneliness or hospitalization), which become more
common in the older population (MacLeod et al,
2018; Sagayadevan et al.,, 2017). The opportunity for
older people to experience health is a multifaceted
experience, and health in older people involves more
than just treating diseases. Numerous circumstances
reinforce each other, and sleep problems are one of
these factors that negatively influence health.

Inadequate sleep affects the health of older people
regardless of the underlying circumstances behind
the lack of sleep. Insufficient sleep also means a
higher risk of falls and other accidents. Poor sleep
also intensifies and contributes to the progression of
dementia (Brewster et al., 2015; Phelan et al., 2010;
Sagayadevan et al., 2017; Shi et al., 2018; Wennberg et
al., 2013). The health problems connected with inade-
quate sleep, whether they are secondary or primary,
also influence older people’s psychosocial and social
capabilities with more limited enthusiasm for social
interaction. Sleep problems can also be associated
with increased agitation (Ryden et al., 2019; Suzuki
et al, 2017; Webster et al., 2020). In nursing homes,
it is common for the resident’s health problems to be
treated pharmacologically. Pharmacological treatment
(e.g., hypnotics, sedatives, antidepressants) is today a
first-line treatment strategy in nursing homes as a
sleep-promoting and anxiety-suppressing treatment,
although these drugs are not recommended for resi-
dent due to an increased risk of severe side effects
(Bloom et al., 2009; Hill et al., 2007; O Neill et al., 2020;
Pitkala et al., 2015; Salzmann-Erikson et al., 2016;
Zuidema et al., 2015). These unwelcome side effects
of pharmacological treatments may lead to other
interventions in the care of resident (Bloom et al,
2009; Hellstrom et al., 2014).

Alternative non-pharmacological interventions can
attenuate expressions associated with unhealthy con-
ditions, which can occur with increasing age. The
unhealthy conditions can mean mild or severe cogni-
tive impairment, insomnia and mental illness, most
often pharmacologically treated (Voyer et al.,, 2005).
There are side effects of pharmacological treatment

that can influence resident’s health in many ways. The
nursing staff works close to the resident and are
important because they experience changes in the
resident’ s health.

When older people end up in some form of care as
residents, they must adapt to a considerable extent to
the new situation. They become dependent on nur-
sing staff and therefore lose a large part of their
control over their lives. The nursing staff’s responsi-
bility becomes essential in everyday life for residents.
Much of the daily routines is governed by the nursing
staff's routines and their ability to understand the
needs and expressions of residents (Jarling et al,
2018). When there is a reduction in resident’s self-
determined ability, nursing staff need to make sense
of everyday life and assess the resident’s needs. When
residents and the nursing staff understand each other,
it is experienced as satisfying. The nursing staff who
work narrowly with the residents can also experience
the consequences of health-related problems and
view variations. Therefore, the experiences of nursing
staff are essential in assessing and understanding the
influence on health expression that the non-pharma-
cological implementation as a weighted blanket may
have on residents (Ancoli-Israel, 2009; MacLeod et al.,
2018; Slettebo et al., 2017; Webster et al., 2020). The
non-pharmacological intervention of a weighted blan-
ket creates deep pressure on the body and dampens
the sympathetic response associated with, for exam-
ple, anxiety and sleep problems (Mullen et al., 2008;
Reynolds et al., 2015).

Theories behind deep pressure therapy have their
origins in the theory of sensory integration, which
describes how different sensory stimuli affect how
the brain processes sensory information. Deep pres-
sure is a part of the sensory integration theory and
leads to reduced anxiety and worry (Kimball et al.,
2007; Reynolds et al, 2015). Methods that provide
deep pressure, such as weighted blankets, have
been reported to have valuable influences by redu-
cing several conditions that unfavourably influence
health. The effect of deep pressure is described as
calming, providing improved sleep, reducing anxiety,
and generally increasing well-being. However, most
studies performed with this form of intervention have
been performed among populations with psychiatric
and neuropsychiatric diagnoses and not among older
people (Morrison, 2007; Sylvia et al., 2014). Thus, there
is a lack of research on non-pharmacological methods
such as a weighted blanket to improve sleep and
health in resident living in a nursing home. As the
population of older people increase, the incidence of
health problems will increase, making assessing and
treating this problem essential. Due to systematic use
of weighted blankets for resident in nursing homes
with sleep problems, we could understand through
the nursing staff's experiences the influence that a
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weighted blanket has on health expression as an
alternative solution to the resident’s health problems
in nursing homes, especially the high incidence of
sleep disorders.

2 Aim

The aim was to explore nursing staff's experiences in
how an intervention with weighted blanket influ-
enced resident’s in nursing homes expression of
health.

3 Methods
3.1 Design

The study had a descriptive qualitative design with
semi structured interviews with nursing staff in nur-
sing homes and followed an inductive content analy-
sis (Graneheim & Lundman, 2004).

3.2 Intervention

Written and oral information was given to the nursing
staff at the introduction of the weighted blanket. The
weighted blanket was first tested when the residents
were in a normal sleeping position, with the soft side
against the person’s body, starting at the feet. The
nursing staff were urged not to leave the residents
alone but to stay and follow their reaction, to observe
that residents could remove the weighted blanket
independently. The chains in the weighted blanket
were not designed to prevent residents from moving.
If there were no side effects, the weighted blanket
was raised farther up the body. The nursing staff was
instructed not to place the weighted blanket twice
over the chest and not to place the blanket too tightly
around the resident’s bodies. The nursing staff was
encouraged to remove the weighted blanket if the
residents showed signs of discomfort. If they
expressed that the weighted blanket felt too heavy,
but they still wanted to try it, the nursing staff was
told to contact the researchers to get a weighted
blanket of lighter weight. In the absence of effect,
the nursing staff was encouraged to contact the
researchers to change to a heavier weighted blanket.
Information on how the weighted blanket test was to
be performed was also provided in writing to all nur-
sing staff. The weighted blanket used in the study was
made of chains and weighed about 10% of each
participant’s body weight A weighted blanket with
about 10% of a person’s weight has been shown to
have a calming effect (Mullen et al., 2008). In this
study, the weighted blanket varied between 4 and 8
kg, depending on the weight of the resident. The
chains in the weighted blankets were sewn in chan-
nels, and the fabric was durable and fireproof.

Hygiene covers were not used due to the risk of
suffocation. Most of the resident used the 6 kg
weighted blanket, and those who slept with the
weighted blanket were 65 years or older with sleep
problems and were living at a nursing home. Sleep
problems for these residents was defined based on
Diagnosis of Insomnia (ICD 10- SE) (The National
Board of Health and Welfare, 2010). The study period
of 28 days was based on previous studies where the
influence on sleep by the weighted blanket was
shown after 2-4 weeks (Ackerley et al., 2015; Hvolby
& Bilenberg, 2011). If the older person was cold with
the weighted blanket, an ordinary blanket was also
placed over the older person and then the weighted
blanket. Resident in palliative care or who had severe
muscle loss, severe lung disease, or heart failure were
excluded.

3.3 Sample

The study included 23 participants who worked as
nursing staff in seven comparable nursing homes in
municipalities in the southwest of Sweden. Three of
the participants rejected the interview the day
before the interview—two stated that their high
workload was the reason, and the third stated ill-
ness as the reason. Those who dropped out of the
study came from different nursing homes. Twenty
participants were included in an individual inter-
view, and 90% had an (nursing) education at the
secondary school level. The term nursing staff used
in this study refers to nursing staff who provide care
in nursing homes for resident. They had the main
responsibility for the everyday care of the residents
in the nursing homes, for example, helping with
meals, dressing, washing, and toileting. The partici-
pants ranged in age from 25 to 70 years, and pro-
fessional experience as nursing staff varied between
4 months and 45 years. A purposive sampling was
done among participants who had the best knowl-
edge concerning the research topic of how an inter-
vention with a weighted blanket might influence
resident’s expression of health. The participants
were identified and recruited by the manager of
each nursing home. The nursing home managers
selected the participants who worked night shifts
or were contact persons for an older person who
had used a weighted blanket for 28 days. A preli-
minary request for participation was distributed
together with written information about the aim
of the study and the consequences of being
included. Interested participants left their name
and email address with the nursing home manager,
who in turn provided the information to the
researcher. All participants who received informa-
tion via email from the researcher agreed to parti-
cipate in the interview.
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3.4 Data collection

Data collection with interviews was provided between
February 2020 and December 2020. The ten-month
time delay occurred due to a ban on visiting nursing
homes in connection with Covid-19. The researcher
and the participants planned a meeting for an inter-
view during the participants’ working hours. Before
the interview, the researcher made sure that the par-
ticipant had received written information about the
study and understood what it meant to participate,
that the study was voluntary, and that they could
drop out at any time without consequences. At the
physical meeting prior the interview, a written
informed consent was obtained from the participant.
An interview guide with semi-structured open-ended
questions was used. The main questions in the inter-
views were: Can you describe what older person’s sleep
was like before the introduction of the weight blanket,
Tell me if you have experienced any health changes in
resident who used weight blankets at your nursing
homes, and Describe the older person’s activity during
the day after using the weighted blanket. Two inter-
views were conducted as pilot interviews. After the
pilot interviews, four more questions were added to
the interview guide. The pilot interviews were
included in the study. The interviews lasted 25-
60 minutes. All interviews were conducted in pre-
mises near the workplace and were recorded digitally
and then transcribed.

3.5 Data analysis

The interviews were analysed with qualitative content
analysis (Graneheim & Lundman, 2004). The tran-
scribed text was read several times, and the tran-
scribed interviews were discussed in the research
group. The text was then divided into meaning units
and abbreviated into condensed meaning units. The
condensed meaning units were abstracted and
labelled with a code. The different codes were sorted
based on similarities and differences and sorted into
subcategories. A process of reflection and discussion
resulted in an agreement on how the codes should be
sorted. The codes were revised, reviewed, and dis-
cussed in the research group and then condensed
into categories (Graneheim & Lundman, 2004).
Examples of meaning units, condensed meaning
units, codes, subcategories, and categories are
shown in Table I.

Table I. Example of the analysis process.

4 Results

Three categories were derived from the nursing staff's
interviews regarding their experiences of resident’s
health expressions after using a weighted blanket.
The categories were Influenced sleep, which meant
that the nursing staff experienced that the resident
improved their sleep by falling asleep more quickly
and were sleeping more undisturbed at night,
Influenced activity, which meant that the older person
had more energy to participate in physical activities,
more energy to have conversations, and more energy
to eat independently, and Influenced psychological
behaviour, which meant that the residents showed
calmer expressions and behaviours where they could
express their desires in a more nuanced way with less
anxious outbursts. The residents who did not like the
weighted blanket expressed it clearly and early during
the intervention.

5 Influenced sleep

The nursing staff experienced that the weighted blan-
ket influenced the sleep of the residents in many
ways. This influenced sleep meant that nursing staff
experienced that the residents fell asleep faster in the
evening, got an uninterrupted night’s sleep, and slept
longer in the morning. The residents who were
usually awake were already sleeping with the
weighted blanket in the evening when the nursing
staff began their night shift. The residents who were
awake when the nursing staff started to work often
fell asleep immediately when they got the weighted
blanket. The nursing staff described that they could
observe how the resident’s body relaxed and sank
into a state of calmness with the weighted blankets.
The relaxation became most evident in the residents
who were mobile in bed before the weighted blanket
was introduced. The mobility of the residents in the
bed meant that they got up and down from the bed
and twisted and turned incessantly without sleeping.

We got her ready, put on the weighted blanket, and we
could see over her whole body that she had relaxed and
was in a cosy atmosphere (Interview 8).

The nursing staff also experienced that many resi-
dents began to express the desire to go to bed and
that this desire came in connection with introducing
the weighted blanket. The change to more consis-
tently improved sleep also became apparent when
the room alarm decreased at night. It was not

Meaning units Condensed meaning units Codes Subcategories Category
She was already asleep when we arrived. However, before that, the alarms Asleep when we arrived.  Falls asleep Falls asleep faster  Sleep
came immediately (7) Before, the alarm came early Undisturbed quality
immediately Fewer night’s sleep

alarms
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uncommon for the residents to use the room alarm
long after going to bed at night and then repeatedly
at night. In some cases, the residents completely
stopped triggering the alarm in the room during the
night when using the weighted blanket, and in other
cases partially.

She rang the alarm pretty much all the time, and we
were coming and then she did not know what she
wanted once we were there, and she was very confused
during these periods before the weighted blanket
(Interview 14).

Before the weighted blanket was introduced, it was
common for the residents to wake up several times
during the night and express the need to go to the
toilet. Several of the nightly toilet visits yielded no
results. The nursing staff experienced that it was as
if the residents did not know what they wanted when
they woke up at night but interpreted it as a need to
go to the toilet. When the residents started sleeping
with the weighted blanket, the proportion of toilet
visits decreased.

There is a man here who sleeps much better with his
weighted blanket. He thinks it is cosy when you put it
on him. He is not up that much anymore. He woke up
more in the past, it was like a toilet fixation, really. It is
not certain that there is a need for the toilet, and it is
more of just “I have woken up, then | have to go to the
toilet” (Interview 19).

The residents who slept with the weighted blanket
were not as tired and did not wake up as early as
before the weighted blanket was implemented. The
nursing staff described that the number of sleeping
pills was reduced as the sleep improved. Giving the
residents a smaller number of sleeping pills was
something that the nursing staff experienced as very
positive. The nursing staff experienced that sleeping
pills increase the risk of falls and that sleeping pills do
not always lead to the residents falling asleep or
sleeping all night and could lead to more wakefulness
during the night.

This, with the sleep of the residents, has gotten so much
better with the weighted blanket]...]With medicines
there is a risk of falling, and other injuries are possible.
I do not know if the medicines do any good. A lot of the
medicines have probably been left standing, | think,
since a long time ago (Interview 12).

The nursing staff also experienced that the
weighted blanket had been a link to better sleep.
Several residents continued to maintain good sleep
after the study period with the weighted blanket.
When it came to resident with dementia, the nursing
staff had different experiences. Some nursing staff
claimed that the weighted blanket did not help with
sleep problems in the residents with advanced
dementia. Other nursing staff experienced that the

weighted blanket worked very well and improved
resident’s sleep even if they had a dementia disease.

Of course, they have dementia, but | still think | have
imagined that the blanket had a good effect on them
(Interview 12).

The weighted blanket did not work for all resi-
dents, and those who did not like the weighted blan-
ket showed it clearly and early in the introduction of
the weighted blanket, mainly connected to bedtime.
They expressed dissatisfaction by throwing the
weighted blanket on the floor or by telling or showing
discomfort with a facial expression. Although the resi-
dent did not express discomfort from the weighted
blanket, the nursing staff described that the same
sleep problems could persist despite the weighted
blanket. The nursing staff felt that the residents who
did not like closeness and hugs had a greater chal-
lenge in accepting the weighted blanket. The nursing
staff also described how their own behaviour could
have an impact on whether the residents liked the
weighted blanket or not. If the nursing staff was
stressed at bedtime, the residents had a more challen-
ging time accepting the weighted blanket. The nur-
sing staff experienced that a calm approach from the
nursing staff at bedtime led to increased peace and
higher acceptance by the residents for the weighted
blanket. The nursing staff experienced that there may
be other reasons for sleep problems that must be
understood when the weighted blanket did not
improve sleep. The discomfort was mainly seen in
the residents who usually did not sleep with a regular
blanket. The nursing staff expressed that those who
did not usually sleep with a regular blanket mainly
expressed their dissatisfaction with the weighed blan-
ket, and this was something that the nursing staff said
and to be considered in the implementation.

He got agitated immediately when he got the weighted
blanket on. It turned out that he did not usually sleep
with a regular blanket, so of course he did not want a
weighted blanket, and he wondered what we were
doing to him (Interview 3).

5.1 Influenced activity

The nursing staff experienced that the resident’s activ-
ity was influenced when they started with the
weighted blanket, and the change occurred about
3 weeks after implementation. The nursing staff
experienced that the residents turned back the
clock, which meant that they were more awake dur-
ing the day and could participate in daily activities.
They also became more active in social contexts,
showed more independence, and were more active
in meal situations.

She was tired all the time before, so there we see a
difference, she has got a different routine [...] More
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order in everything that is good for the body
(Interview 5).

The nursing staff described that the morning rou-
tine became more manageable after the implementa-
tion with the weighted blanket. It was easier to get
the residents motivated to start the day, less persua-
sion was needed, and the residents expressed energy
for the activities. The nursing staff experienced that
the increased energy level was especially noticeable
during the morning when the residents got up, and it
became easier to get the residents out of bed. Before
the weighted blanket, many residents sat and slept
during the day without participating in any activities.
The residents who previously only sat and slept dur-
ing the day partially reduced their sleep daytime
when they started using the weighted blanket, while
others stopped sleeping entirely during the daytime.
The residents who got better naps during the day
became more active during the day. This change
was related to using a weighted blanket. Before the
weighted blanket, the residents lay in bed almost all
day, slept in a chair or could sit and snooze all day
without any distinction between activity and rest. The
experience of the nursing staff was that more balance
was created between rest and activity. The changed
activity level also led to the residents sitting up longer
and being more active in the evening.

She became more involved in activities. Yes, she sat
more in the wheelchair before. After about a month or
three weeks, we could get her up more and then she
could sit and listen to music [...] and then we could
take away the wheelchair [...] then she could just walk,
and we just thought, ‘Oh my god’ (Interview 8).

The nursing staff experienced that many residents
who previously did not want to be alone changed
after using the weighted blanket, and they performed
several activities more independently. Before the
weighted blanket, many residents just wanted to sit
in their wheelchair during the day with no energy for
independent activities. As their energy increased,
activities became more independent. Independence
was shown by the residents walking and moving
around by themselves without any wheelchair or
other aids on more occasions than before. The nur-
sing staff also experienced that the residents indepen-
dently wanted to make their beds themselves.
However, they described the weighted blanket as
heavy and challenging to handle, something that
the nursing staff found frustrating for the residents.

He makes the bed himself, and it may happen that the
weighted blanket fell off. It is pretty heavy for him. He
tried to fix it himself and so on, but at the same time, he
slept much better. So it's a bit like that (laughs)
(Interview 1).

Activity also increased in terms of the energy to
participate in conversations. The increased energy for

participating in conversations was shown by the resi-
dents giving increased feedback and by being more
active in asking follow-up questions. Previously, they
had not shown the same activity in the conversations,
and for the most part they just sat quietly without
interest in the conversation. The increased communi-
cation was directed to the nursing staff and other
residents in the nursing homes.

When you talked to her, she answered, and it was in the
right context, and maybe even a question came back so
you could sit and have a conversation. She managed to
have a conversation, quite simply (Interview 2).

The residents who used the weighted blanket also
became more socially active with other residents in
the nursing homes. The increased social activity made
the residents more interested in their surroundings
and increased their involvement in more activities.
Before implementing the weighted blanket, many
residents avoided social contexts and activities. The
interest in participating in the social community and
physical activities gradually increased during the
intervention. The activity around mealtimes changed,
where the ability to feed oneself increased. Some
residents needed continued support in meal situa-
tions, while others could handle their meal situation
more independently. The nursing staff also described
how many residents before the weighted blanket
could not chew their food or use utensils. Previously
the residents might fall asleep in the middle of the
meal. The meal-time activity changed when the resi-
dents could chew their food, use utensils, and drink
from a glass. The nursing staff experienced that the
proportion of residents who could eat on their own
increased as the level of activity increased.

Before we had to feed her in the morning because she
was so tired, but now she can eat her sandwich by
herself (Interview 2).

5.2 Influenced psychological behaviour

The nursing staff experienced that the consequence
of implementing the weighted blanket influenced the
resident’s ability to formulate their feelings more
clearly. As a result of this change with more peaceful
emotional and psychological expression, less pharma-
cological treatment was needed during the day. The
more relaxed psychological-emotional expressions
that residents showed meant less anxiety and worry
and less aggressive behaviour. Behaviours such as
anxiety, worry, and aggression were psychological
expressions for which the residents previously
received pharmacological treatment. In some cases,
pharmacological treatment was required, mainly
with benzodiazepines, but not to the same extent
when the weighted blanket was used. The decreased
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pharmacological treatment was applied to both on-
demand drugs and standing prescriptions.

When she got the weighted blanket, we removed some
medicines because she was not as worried anymore,
and she began taking fewer on-demand drugs because
she was not just as worried anymore, so it was very
good. | experienced that her whole demeanour had
changed (Interview 8).

The nursing staff expressed that before the
weighted blanket, it was not uncommon for the resi-
dents to express disorderly and anxious behaviours,
which made it challenging for nursing staff to under-
stand what the residents wanted. This confusing
behaviour gradually changed, and the nursing staff
experienced an increased understanding between the
residents and the nursing staff when the residents
manifested calmer psychological behaviour.

Before the weighted blanket, they became messy, and
they became aggressive as well, so they did not under-
stand things, so it did not connect, it was almost like a
psychosis [...] now they are very kind and happier as
well, so they have completely different persondlities
(Interview 9).

The nursing staff experienced changes in the resi-
dent’s cognitive abilities in connection with the intro-
duction of the weighted blanket, and the residents
showed an increased degree of psychological and
cognitive understanding of the nursing staff's com-
munication. The nursing staff felt that it was pre-
viously a challenge to understand the residents
when emotional expressions manifested through dif-
ferent psychological behaviours. The behaviour could
be expressed by the residents biting on nearby things
such as furniture, making inexplicable picking move-
ments, or screaming. Psychological behaviour of this
kind calmed down after the implementation of the
weighted blanket. The nursing staff described how
they experienced that some of the residents had
undergone a personality change since the weighted
blanket was used.

It was very upsetting behaviour, and before the
weighted blanket he wanted to tear things and was
very verbally unpleasant. So, it is clear that we are
noticing a big personadlity change with the weighted

blanket (Interview 7).

With the weighted blanket, the resident’s psycho-
logical expressions became easier to handle, and the
emotional expressions became easier to understand,
according to the nursing staff. The residents also
complained less when they became psychologically
calmer, and the previously anxious, stressed, aggres-
sive, irritated, and frustrated emotional expressions
were replaced by more psychologically cooperative
behaviours and a higher degree of patience.

She is no longer as angry and annoyed. She is actually
in a better mood. Before the weighted blanket, she

complained about everything, and nothing was good,
and she felt so bad, and it was such a shame for her.
Now there is not as much of it anymore. She is much
calmer (Interview 19).

The nursing staff experienced that the residents
had a change in psychological and emotional beha-
viour by becoming more active in the conversations
by showing a higher ability to express different psy-
chological dimensions. The residents showed emo-
tions such as joy through more laughter than before,
and they became more aware of their surroundings.
The residents gained a greater understanding of the
discussions through changed psychological behaviour
in social contexts. With the changing psychological
behaviour, the residents became more inclined to
communicate and became more socially close to
others in the nursing homes. The residents consis-
tently showed their emotions through calmer and
clearer psychological behaviours as their cognitive
ability increased.

You can even get such an excellent comment like, “I
want to sit with you and eat”. It is so good with fellow-
ship thinking when you are alert and happy, and it
gives you self-confidence instead of hiding in your
room. That is nice (Interview 5).

The weighted blanket was also used when the
residents were sitting in a wheelchair or another
chair during the daytime. The weighted blanket
could then be placed over the resident’s legs and
arms. Using the weighted blanket during the day
influenced the residents to become less contact-seek-
ing. The contact-seeking behaviour was previously
manifested by the residents constantly yelling at the
nursing staff without formulating what they needed.

We have an old man, he asks for the weighted blanket
during the day and then he calms down, he does not
scream as much [...] | know | asked him about the
weighted blanket, and he has experienced it very, very
positively in that it hugged him. He says it held him!
(Interview 20).

The nursing staff expressed how the resident’s
behaviour was influenced by more psychologically
positive expressions than negative expressions. The
nursing staff also described that the longing for food
was expressed more than before the weighted blan-
ket, where the interest in food was previously non-
existent. Even expressions such as that the food
tasted better increased when the residents were long-
ing for the food.

So before she got the weighted blanket, she could lie
down all day and did not want to get up and so on. We
wanted to see if a weighted blanket helps, and after
three weeks we got her up, and she could be social and
laugh and talk and thought the food tasted good, and
just, ‘Oh this was good, | have never eaten this’, we just,
how good (Interview 8).
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6 Discussion

The use of weighted blankets provides various
improvements in sleep among the residents in nur-
sing homes. The nursing staff experienced that
healthy sleep was attained because the weighted
blanket helped the residents fall asleep faster and to
sleep more undisturbed through the night. Similar
influences of the weighted blanket have been
reported from previous studies (Ackerley et al., 2015;
Bundy & Lane, 2020; Ekholm et al., 2020; Reynolds et
al., 2015). Previous studies were not performed on the
older population per se, but on more mixed target
groups. Adjusting sleep with weighted blankets has
been described as a tactile non-pharmacological com-
plement to improve sleep quality (Ackerley et al,
2015). In this study, the nursing staff experienced a
reduction in pharmacological treatment and that this
reduction was related to implementing the weighted
blanket. The weighted blanket as a complementary
health-promoting treatment can be considered as an
innovation that can improve sleep or supplement the
pharmacological practice in nursing homes. In addi-
tion to the point that pharmacological treatment
increases the risk of side effects in the residents,
they also have other interacting health-influencing
factors such as multi-morbidity and ageing itself that
affect opportunities for good sleep (Gulia & Kumar,
2018). This phenomenon of possible reduced pharma-
cological treatment in connection with the implemen-
tation of weighted blankets is interesting in clinical
practice but needs to be studied more. In this study
the improvement in sleep occurred relatively quickly.
This rapid influence from weighted blankets was also
observed in a previous study by measuring the vital
parameters related to the use of a weighted blanket.
The reaction occurred after only five minutes, with
notable changes in decreased blood pressure and
heart rate and increased calm (Reynolds et al., 2015).
There are advantages to the fact that the weighted
blanket’s influence shows up quickly during imple-
mentation. This facilitates measuring the effect of
the weighted blanket because it is possible to experi-
ence the result of the intervention quickly. This study
is unique because it was performed on the residents
in nursing homes. Studies with a weighted blanket are
normally conducted on a more mixed target group,
usually young people.

The consequences of the weighted blankets are
often described as a result of the deep pressure the
weighted blanket exerts. This influence with a focus
on deep pressure treatment has often been described
in young people with different sensory integration
dysfunction conditions (SPD). The dysfunction
includes disorders with an inability to interpret sen-
sory signals leading to anxiety, motor control pro-
blems, behavioural problems, and depression (SPD

Foundation, 2016). Attention has been drawn to the
point that deep pressure also shows sleep improve-
ments in individuals other than those with SPD
(Ackerley et al., 2015) The improvement in sleep in
the residents may be illustrated by the influence of
deep pressure on the central nervous system (CNS)
(Bundy & Lane, 2020; Reynolds et al., 2015). Sensory
responses in the nervous system are often interpreted
as a reflection of the autonomic nervous system, and
when someone acts defensively or stressfully there is
an overreaction in the sympathetic component of the
autonomic nervous system (Bundy & Lane, 2020).
Interestingly, this attenuation in the sympathetic
part of the CNS might also can explain why the resi-
dents utilized the weighted blanket in the current
study even if they did not have known SPD problems.
However, more studies are needed to understand the
relationship between deep pressure treatment with
weighted blankets on fragile residents. To our knowl-
edge, only one study has been performed on the
target group of residents, and the weighted blanket
was used on older persons with dementia for five
months. The results from their study were similar to
the results from our study, where the consequences
of using the weighted blanket were, among other
things, generally improved sleep (Nakamura &
Yamauchi, 2021). More clinical trials on the target
group of residents in nursing homes and more parti-
cipants are needed to support these results. Previous
studies highlight the prevalence of sleep problems in
resident and the importance of maintaining and
improving healthy sleep in old age (Brewster et al.,
2015: Siddarth et al., 2020). Morrison (2007) high-
lighted that studies performed with deep pressure
treatment using weighted vests on children with inat-
tention and hyperactivity problems exposed metho-
dological weaknesses in ensuring that the treatment
with weighted vests worked adequately (Morrison,
2007). Indeed, they used deep pressure treatment
with weighted vests, while our study used weighted
blankets, which can have different influences on
sleep. Regardless of this, our results are compatible
with previous research suggesting that sleep is
improved using the weighted blanket (Ackerley et
al.,, 2015; Ekholm et al., 2020: Nakamura & Yamauchi,
2021). It is essential to emphasize that the residents in
this study who did not like the weighted blanket
showed it early in the implementation.

Interventions with weighted blankets may lead to
increased activity in the daytime in the residents in
nursing homes. The observations of the changed
activity level came gradually after the residents slept
with the weighted blanket. One explanation for this
could be that when the residents get better sleep,
their ability and strength to perform activities
increase. Previous research has found a link between
reduced sleep time and reduced ability to engage in
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physical activity. Previous studies show that
decreased sleep time with several awakenings during
the night is associated with low physical activity dur-
ing the day (Medic et al,, 2017; Song et al., 2015). In
our study, the nursing staff experienced that the
improved activity level influenced the residents in
several activity areas, and this was accompanied by
increased independence in everyday activities. Thus,
many indications are that the improved level of activ-
ity has positive consequences for resident’s quality of
life and health experience. Improved activity and
independence are prerequisites for healthy ageing
regardless of illness, as highlighted in previous stu-
dies. Higher activity levels give the vitality that
increases the opportunity to experience health
(Karppinen et al., 2016; Medic et al., 2017; Ryden et
al.,, 2019; Suzuki et al., 2017) Previous studies empha-
size that insomnia in older persons can contribute to
the lack of energy that prevents coping with daily
activities (Ryden et al., 2019; Suzuki et al., 2017). The
link between sleep deprivation and reduced activity
could be understood as circumstances that negatively
influence the health (Medic et al., 2017) The results of
previous studies are entirely in line with the experi-
ences that nursing staff presented in our study. The
changes in the health of residents give the weighted
blanket a vital position for health improvement, which
cannot be ignored. Further study is needed to deter-
mine whether interventions to improve sleep will
delay the decline in functional activity in the residents
living in a nursing home.

Weighted blankets have a positive influence on the
psychological behaviours of the residents living in a
nursing home. Observations from the nursing staff
were that the residents showed calmer expressions
and behaviours and could express their wishes in a
more nuanced way. A generally calmer behaviour
with less anxious outbursts could be attributed to
the deep pressure effect of the weighted blanket
and the known outcomes of deep pressure treatment
(Bundy & Lane, 2020). Stimulation of deep pressure
induces changes in autonomic arousal and suppresses
outward behaviour and expression (Reynolds et al.,
2015). The current study showed that resident had a
greater ability to understand their surroundings,
which indicates that fewer misunderstandings arose
between the nursing staff and the residents. This
result is meaningful and indicates that improved cog-
nitive ability in the residents can lead them to be
more able to make themselves understood. Previous
studies showed that maintaining cognitive ability is
vital for the health of the residents because they
associate high cognitive ability with the experience
of feeling healthy (Karppinen et al., 2016; Medic et al.,
2017). The current study showed that when the resi-
dents have a mentally calmer behaviour, they create
conditions to participate in social contexts and

express themselves in a more nuanced manner.
Essential components for the health of the residents
can be the possibility for autonomy and meaning in
social contexts. This is highlighted in previous studies
where meaningfulness and experiences of autonomy
are essential for the experience of healthy ageing
(Karpinnen et al, 201 2016). Cognitive impairment
and accelerated brain ageing are effects of long-
term sleep deprivation (Brewster et al, 2015;
Carvalho et al., 2017; Shi et al., 2018) In addition,
accelerated brain ageing associated with sleep depri-
vation can lead to the development of Alzheimer’s
disease and vascular dementia (Carvalho et al., 2017;
Shi et al., 2018). The improvements that occurred in
the residents in the present study are easier to under-
stand based on long-term sleep deprivation on cog-
nitive ability. The expressions of psychologically
calmer behaviour and increased ability to express
their desires in a more nuanced way became easier
to follow. The negative psychological behaviours dur-
ing the day that occur in connection with sleep depri-
vation are significantly associat