
The effect of weighted blankets on sleep quality and mental health 
symptoms in people with psychiatric disorders in inpatient and outpatient 
settings: A systematic review and meta-analysis☆

Stanley Wong a,*, Nicholas Fabiano b, Brandon Luu c, Chanhee Seo d, Arnav Gupta d,e,  
Helena K. Kim a, Risa Shorr f, Brett D.M. Jones a,g, Michael S.B. Mak a,h,i, M. Ishrat Husain a,g

a Department of Psychiatry, Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada
b Department of Psychiatry, University of Ottawa, Ottawa, Ontario, Canada
c Department of Internal Medicine, University of Toronto, Ontario, Canada
d Department of Internal Medicine, University of Calgary, Calgary, Canada
e College of Public Health, Kent State University, Ohio, United States
f Library Services, The Ottawa Hospital, Ottawa, Ontario, Canada
g Campbell Family Mental Health Research Institute, Centre for Addiction and Mental Health, Toronto, Ontario, Canada
h Department of Medicine, McMaster University, Hamilton, Ontario, Canada
i Department of Psychiatry, Western University, London, Ontario, Canada

A R T I C L E  I N F O

Keywords:
Weighted blankets
Deep pressure therapy
Psychiatric disorders
Sleep

A B S T R A C T

There is limited synthesized evidence for weighted blankets usage in psychiatric patients. We performed a 
PRISMA compliant systematic review and meta-analysis of the effects of weighted blankets on sleep and mental 
health outcomes in psychiatric patients. MEDLINE, EMBASE, Cochrane Library, and PsycINFO were searched up 
to December 15th, 2023. Randomized controlled trials (RCT) or cohort studies reporting objective outcome 
scales of sleep and mental health were included. Standardized mean difference (SMD) measured effect size. Q 
and I2 tests measured heterogeneity. Cochrane Risk of Bias Tool 2 and NIH Quality Assessment Tool assessed risk 
of bias. Nine studies of 553 psychiatric inpatients and outpatients with diagnoses including depression, bipolar 
disorder, ADHD, and autism. 289 participants received weighted blankets and 264 were in control groups. 
Intervention length ranged from 5 min to one year. Four studies reported evidence for weighted blankets in 
improving insomnia, total sleep time, and sleep onset latency. Six studies reported evidence for reducing anxiety 
symptoms. When compared to placebo, those using weighted blankets had improvements to anxiety symptoms 
(SMD = − 0.47, 95% CI: − 0.68 to − 0.25, p < 0.001). One RCT had low risk of bias, 3 had some concerns, 1 was 
high risk. Three cohort studies were “fair” and one was “poor” in quality. It was found that weighted blankets can 
be effective in reducing anxiety in psychiatric patients. However, the literature is limited by heterogeneity of 
outcome reporting, lack of well designed RCTs, and small sample sizes. Highlighting the need for higher quality 
studies.

1. Introduction

Sleep disturbances are a common feature among numerous psychi
atric disorders (Boland et al., 2023; Freeman et al., 2020; Hertenstein 
et al., 2019; Palagini et al., 2022). These include patients with major 
depressive disorder (MDD), post-traumatic stress disorder (PTSD), 
anorexia nervosa (AN), and schizophrenia (Baglioni et al., 2016). There 

are also links established between sleep in cognitive disorders such as 
attention deficit hyperactivity disorder (ADHD) (Becker et al., 2017; 
Cortese et al., 2022; Cortese and Angriman, 2017; Díaz-Román et al., 
2018; Hanć and Cortese, 2018; Konofal et al., 2010; Lecendreux and 
Cortese, 2007). This link also implicated in cognitive disengagement 
syndrome (CDS which is a syndrome that includes symptoms such as 
daydreaming, mental confusion, difficulty putting thoughts into words, 
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and hypoactivity (Becker et al., 2014, 2023; Burns and Becker, 2021; 
Langberg et al., 2014; Sadeghi-Bahmani et al., 2022, 2023; Sadeghi-
Bahmani and Brand, 2022; Smith et al., 2019, 2020). Furthermore, sleep 
and sleep disturbances have implications on social performance 
including isolation, emotional regulation, and emotion recognition (Ben 
Simon and Walker, 2018; Goldstein and Walker, 2014; van der Helm 
et al., 2010).

Disturbances in sleep can also be diagnostic features for psychiatric 
disorders. For example, patients with depression may present with 
insomnia or hypersomnia and patients with mania often present with a 
decreased need for sleep. Sleep deprivation can also predispose people 
to an increased risk of developing a psychiatric disorder or precipitate an 
episode. Sleep disturbances have been associated with adverse effects on 
emotional, interpersonal, cognitive functioning and suicidal behaviors 
in people with psychiatric disorders (Kahn et al., 2013; Rasch and Born, 
2013). There is emerging evidence showing that sleep disturbances are a 
potential risk factor for suicidal behaviors (Becker et al., 2018; Gang
wisch et al., 2010). It is thus crucial to not only evaluate sleep patterns in 
psychiatric patients but also identify potential interventions where 
possible.

Given the impact of sleep disturbances on mental health, restoring 
normal sleep patterns is important (Palagini et al., 2013). Pharmaco
logical treatments of sleep disturbances, including hypnotics, benzodi
azepines, antidepressants, and antipsychotics, have varying levels of 
safety and efficacy (Schroeck et al., 2016; Sys et al., 2020). While 
pharmacological approaches to sleep disturbances are frequently 
adopted, they can lead to issues including dependency, lack of efficacy 
in treating chronic sleep disturbances, and polypharmacy (Kanji et al., 
2016; Rios et al., 2019). Mainstay non-pharmacological treatments for 
sleep disturbances include sleep hygiene, cognitive behavioral therapy 
for insomnia (CBT-I), and exercise (Chennaoui et al., 2015; Kalak et al., 
2012; Kredlow et al., 2015; Sharafkhaneh et al., 2022; van Straten et al., 
2018; Yang et al., 2019; Zhu et al., 2023). However, the efficacy of 
non-pharmacological treatments remain unclear, with CBT-I having the 
best evidence in improving sleep in people in general but also in those 
with mood and anxiety disorders (Gee et al., 2019; Miller et al., 2019; 
Montgomery and Dennis, 2004; Staines et al., 2022).

An alternative non-pharmacological treatment is the use of weighted 
blankets to normalize sleeping patterns (Ackerley et al., 2015; Chi, 
2013). Weighted blankets are blankets that contain small compartments 
where metal chains or beads have been sewn in to add extra weight. 
They are used in occupational therapy (OT) to help improve emotional 
and physical regulation (Staines et al., 2022). Specifically, weighted 
blankets are used in a type of OT known as sensory integration therapy 
by providing deep touch pressure (DTP) stimulation that anchors on 
sensory experiences and a calming effect that aids sleep by potentially 
causing activation of the parasympathetic nervous system resulting in 
lowering of blood pressure, heart rate, and blood cortisol levels (Dueren 
et al., 2022; Mullen et al., 2008; Sumioka et al., 2013).

Weighted blankets have been well studied in children with autism 
with mixed evidence on improvements in sleep quality (Grandin, 1992; 
Gringras et al., 2014; Sys et al., 2020). There is emerging evidence of the 
positive benefits to sleep quality and length, mood, and anxiety symp
toms in the general population, suggesting that weighted blankets may 
be beneficial in patients with psychiatric disorders as well (Eron et al., 
2020; Green et al., 2020; Hjort Telhede et al., 2022). In addition to the 
potential effectiveness of weight blankets for sleep, they are also rela
tively inexpensive in comparison to continual use of some medications 
in patients without drug coverage. They are also a non-pharmacological 
approach that may be favored by patients who experience problematic 
side effects with medication, or those at higher risk of dependency.

Weighted blankets may be a low barrier and scalable treatment for 
sleep disturbances. However, the literature on the effects of weighted 
blankets on patients with psychiatric disorders is limited. Establishing 
whether weighted blankets could be an effective intervention in persons 
with psychiatric disorders is important given evidence supporting that 

improved sleep-maintenance has positive effects on daytime activity 
levels, fatigue, symptoms of depression, and anxiety in patients with 
psychiatric disorders (Ekholm et al., 2020). To our knowledge, no 
published systematic review has evaluated the effects of weighted 
blankets on sleep and mental health in patients with psychiatric disor
ders. Therefore, the aim of this systematic review is to synthesize the 
current evidence on the effects of weighted blankets on patients with 
psychiatric disorders with regards to their sleep and mental health 
related symptoms.

2. Methods

This systematic review was registered and accessible on PROSPERO 
(CRD42023488048). This systematic review adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
2020 guidelines (Page et al., 2021) (Supplementary Fig. 2). One 
amendment was made to include nested-case controlled studies for more 
comprehensive review and meta-analysis.

2.1. Search strategy and inclusion criteria

MEDLINE, EMBASE, Cochrane Library, and PsychINFO were 
searched up to December 15, 2023 for randomized controlled trials 
(RCTs), nested case-control, and cohort studies (prospective and retro
spective) of the effect of weighted blankets on patients with psychiatric 
disorders in terms of sleep and mental health symptoms. A librarian (RS) 
was consulted to optimize the search strategy. The key words used in the 
search included weighted blankets, psychiatric disorders, mental disorders, 
and deep pressure therapy. There were no restrictions based on the date of 
publication. No limitations were set for languages. Conference abstracts 
and gray literature were included if meeting inclusion criteria. A manual 
search of references and Google Scholar was conducted to ensure all 
relevant articles were included.

Inclusion criteria were: (1) RCT study design or cohort studies (both 
retrospective and prospective), (2) participants had a psychiatric dis
order diagnosed using the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) or the International Classifications of Diseases (ICD), 
(3) studies were using weighted blankets, weighted vests or other forms 
of deep pressure therapy as adjunct or single modality treatment for 
their psychiatric disorder, (4) reported on the effects of weighted blan
kets on sleep and/or mental health symptoms using quantitative scales. 
The search strategy presented can be found on Supplementary Table 1.

2.2. Screening

The studies found from our search were imported into Covidence for 
screening (Veritas Health Innovation, n.d.). This process was completed 
independently in duplicate by the authors (SW, BL, NF, AG, CS) with 
discrepancies being resolved by a third author. All references of included 
studies were screened with the same systematic approach to include all 
relevant studies.

2.3. Extraction

Extraction was completed in duplicate (SW, BL, CS) and each author 
independently extracted relevant data from the included articles and 
record into a Microsoft Excel spreadsheet that was designed a priori, with 
discrepancies resolved through consensus. The primary outcomes 
examined were sleep quality and mental health symptom changes as 
measured by standardized objective scales or devices such as actigraphy 
for sleep outcomes or standardized anxiety or depression scales for 
mental health outcomes.

For each study, we extracted the standard identifiers (PMID or DOI), 
registered trial number, trial sponsors, if the study was industry-funded 
or not, first author name, year of publication, country of study, number 
of participants, study design, completion rate, random sequence 
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generation/randomization/allocation concealment/blinding/possible 
attrition bias/possible reporting bias/loss to follow-up, other sources of 
bias, as applicable, study length, duration of follow-up, demographics 
(age, sex, ethnicity), psychiatric disorders, comorbid medical or physical 
conditions, information regarding the weighted blankets used and 
control conditions, comparator, method of data collection, methods 
used for statistical analysis, list of all outcomes examined, and the effect 
sizes/other pertinent statistical variables of outcomes pertaining to sleep 
or other mental health symptoms.

2.4. Comparators

We examined and compared the usage of weighted blankets to all 
possible comparators including but not limited to treatment as usual, 
other insomnia treatments, and placebo.

2.5. Quality assessment

Three authors (SW, BL, CS) independently assessed the quality of all 
included studies using the Cochrane Risk of Bias 2 tool for all RCTs 
(Sterne et al., 2019). The National Institute of Health (NIH) Quality 
Assessment Tool was used to assess the quality of all included cohort 
studies (National Heart, Lung, and Blood Institute, 2022). For the NIH 
Quality Assessment Tool, scores of 0–6 were considered “poor quality”, 
7–10 were “fair”, and 11–14 were “good”. All discrepancies were 
resolved through consensus.

2.6. Statistical analysis

Statistical analysis and meta-analysis was Comprehensive Meta- 
Analysis v4 (Borenstein et al., 2022).

Effect size was calculated by Cohen’s d. Standardized mean differ
ence (SMD) was used as a measure of effect in which an effect size of 0.2, 
0.5, and 0.8 would be considered small, medium, and large respectively 
(Cohen, 1988). Hedge’s g was also used to measure the effect size if the 
number of studies used to perform the meta-analysis was 20 or less 
(Hedges and Olkin, 2014). Inverse variance method was used to weight 
the pooled effect size, as measured with the random-effects model. 
Heterogeneity of the studies was assessed by calculating the X2 and the 
I2, where p < 0.10 and >35% was used as thresholds for heterogeneity, 
respectively (Higgins et al., 2003; Higgins and Thompson, 2002). 
Sensitivity analyses were performed by excluding one study at a time. 
Publication bias was assessed by using the funnel plot and the Egger’s 
regression test (Egger et al., 1997).

3. Results

3.1. Search results

Our search strategy returned 235 abstracts. Of these, 35 articles were 
included for full-text review, and 9 studies were included for extraction 
(Supplementary Fig. 1). Reasons for exclusion from extraction included: 
duplicate full-text, no results available, no weighted blanket usage, no 
psychiatric participants, wrong study design, no reported sleep or 
mental health outcomes using a validated quantitative scale. These 9 
studies contributed to a total sample size of 553 participants. There were 
289 participants receiving weighted blanket intervention and 264 par
ticipants in the control group.

3.2. Study characteristics

Two studies had pediatric age participants (<18 years old) and the 
remaining studies had adult participants. Four studies reported those 
with mood disorders, 3 studies with a learning disability or develop
mental disorders, 3 studies with psychotic disorders, 2 studies with 
anxiety disorders, 1 study with major cognitive disorders, 1 study with 

substance use disorders, and 1 study with eating disorders. Within the 
sample, size, 112 participants had a diagnosis of a depressive disorder, 
111 diagnosed with bipolar affective disorder (BAD) type I or II, 107 
with ADHD, 67 with autism spectrum disorder (ASD), 31 with schizo
phrenia, 21 with anorexia nervosa (AN), 2 with avoid/restrictive food 
intake disorder, 20 with major cognitive disorder (MCD), 15 with 
schizoaffective disorder, 14 with an anxiety disorder, 4 with borderline 
personality disorder (BPD), 2 with a substance use disorder (SUD) that 
were not specified, and 30 with an another unspecified psychiatric 
disorder not specified by the authors (Table 1). One study had 30 adult 
mental health patients but did not specify diagnoses (Champagne et al., 
2015).

All studies used weighted blankets as their form of deep pressure 
therapy intervention as part of their treatment. However, no study re
ported solely using weighted blankets as treatment for the psychiatric 
disorder. Three studies were performed in the United States, three in 
Sweden, and one each in Australia and the United Kingdom. Six studies 
were in adult psychiatric patients while two were in children (under age 
18 years old). Among the 8 included studies, five were randomized 
controlled trials (RCT), three were non-randomized controlled studies, 
and one was a prospective cohort study (Table 1).

In terms of setting, five studies were conducted in the inpatient 
psychiatry setting (Becklund et al., 2021; Champagne et al., 2015; 
Ekholm et al., 2020; Novak et al., 2012; Ohene et al., 2022), 2 were in 
the outpatient setting (Gringras et al., 2014; Lönn et al., 2023b), and 1 
was in the nursing home setting and emergency department respectively 
(Dickson et al., 2023; Harris and Titler, 2022). Lengths of intervention 
ranged from 5 months to 3 years with no study conducting follow-up. 
Length of interventions lasted from at least 5 min to nightly for one 
year. Three studies continued to follow-up with their participants up to a 
year (Ekholm et al., 2020; Gringras et al., 2014; Ohene et al., 2022).

3.3. Sleep outcomes

Four studies reported sleep outcomes with use of weighted blankets 
in patients with psychiatric disorders (Table 2). In studies measuring 
insomnia, Ekholm et al. (2020) reported improvements in insomnia 
symptoms as measured by the Insomnia Severity Index (ISI) in adult 
psychiatric inpatients (including BAD, GAD, recurrent depression, and 
ADHD) using weighted blankets (pre-ISI = 21.7; post-ISI = 9.2) 
compared to control groups using sham weighted blankets (pre-ISI =
21.2; post-ISI = 18.8) with a statistically significant difference (p <
0.001). In contrast, Lönn et al. (2023) found no statistical difference in 
ISI scores from weighted blanket use in children with ADHD when 
compared to sham blanket control (standardized mean difference 
(SMD) = − 0.71 ± 4.36, p = 0.127 between groups post intervention)).

In terms of total sleep time (TST) measured by actigraphy, Gringras 
et al. (2014) found no significant difference in TST in children with ASD 
using weighted blankets compared to the control group (WB-pre score =
454.4 ± 62.4; WB-post score = 452.8 ± 65 vs. Control-pre score = 457.7 
± 64.6; Control-post score = 455.5 ± 65.8, p = 0.374 between groups 
post intervention)). However, Lönn et al. (2023) found an increase in 
TST from weighted blanket use that was statistically significant in 
children with ADHD when compared to sham blanket control (SMD =
7.72 ± 31.69, p = 0.027 between groups post intervention)).

In terms of sleep onset latency (SOL) as measured by actigraphy, 
Gringras et al. (2014) found no statistical difference in SOL from 
weighted blanket use in children with ASD (WB-pre score = 74.3 ± 48.7; 
WB-post score = 71.4 ± 48.2 vs. Control-pre score = 69.9 ± 43.8; 
Control-post score = 70.6 ± 44.3, p = 0.578 between groups post 
intervention)). This was also observed in Lönn et al. (2023) in children 
with ADHD when compared to sham blanket control which also reported 
no significant statistical difference (SMD = − 1.74 ± 20.29, p = 0.432 
between groups post intervention)).

Additionally, Harris (2022), reported improvements in the sleep 
domain of the Neuropsychiatric Inventory as reported by caregivers of 
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people with dementia and major cognitive disorders living in nursing 
homes (WB-pre score = 3.9 ± 2.9; WB-post score = 4.3 ± 3.7).

3.4. Mental health outcomes

Seven studies (3 RCT and 4 cohort studies) reported mental health 
outcomes from use of weighted blankets in patients with psychiatric 
disorders. All seven studies reported anxiety related outcomes while one 
study also reported on depression outcomes (Table 2). Becklund et al. 
(2021) used the State Trait Anxiety Inventory (STAI-Y6) and reported a 
decrease in anxiety scores from weighted blanket use in adult patients 
with psychiatric disorders(including those with BAD, MDD, schizo
affective, schizophrenia, and SUD) that was statistically significant 

compared to control (WB-pre score = 49.49 ± 16.98, WB-post score =
31.75 vs. Control-pre score = 43.24 ± 14.15; Control-post score =
49.19, p < 0.001 between groups post intervention)). Ekholm et al. 
(2020) also observed a decrease in Hospital Anxiety and Depression 
(HAD-A) anxiety score that was statistically significant from control 
(WB-pre score = 13.8; WB-post score = 10.3 vs. Control-pre score =
13.6; Control-post score = 12.9, p < 0.001 between groups post inter
vention)). Similarly, Novak et al. (2012) also reported a decrease in 
anxiety scores (using an unspecified 10-point scale) in psychiatric 
emergency room patients (including those with schizophrenia, BAD, 
MDD, and BPD) from weighted blanket use compared to control that was 
statistically significant (WB-pre score = 6 ± 2.1; WB-post score = 2.7 ±
2.3 vs. Control-pre score = 4.1 ± 2.4; Control-post score = 2.4 ± 1.8, p 

Table 1 
Characteristics of included studies.

Study Country of 
author

Study design Sample 
size (N)

Psychiatric disorder Intervention Control 
characteristics

Average age of 
participants

Study 
quality

Becklund 
et al., 2021

United 
States

Non-randomized 
controlled trial

122 BAD (n = 45)     Weighted 
blankets

No weighted blanket 39.5 Fair

MDD (n = 48)
Schizoaffective (n = 14)
Schizophrenia (n = 5)
SUD (n = 2)
Other (n = 8)

Champagne 
2015

United 
States

Randomized controlled 
trial with cross-over 
design

30 Not specified Weighted 
blankets

No weighted 
blankets initially

Not reported 
(age 18–65)

High risk

Dickson et al., 
2023

United 
States

Non-randomized 
controlled trial

15 Depression (n = 12)   Weighted 
blankets

No weighted blanket 35.1 Fair

Schizoaffective (n = 1)
Schizophrenia (n = 1)
Anxiety (n = 1)

Ekholm et al., 
2020

Sweden Randomized controlled 
trial

120 BAD I (n = 14)     Weighted 
blankets

Sham weighted 
blanket (unspecified)

39.6 Low risk

BAD II (n = 25)
BAD NOS (n = 9)
Recurrent depression (n 
= 46)
GAD (n = 13)
ADHD (n = 13)

Gringras et al., 
2014

United 
Kingdom

Randomized controlled 
trial with cross-over 
design

67 Autism spectrum 
disorder

Weighted 
blankets

Sham weighted 
blanket (unspecified)

9.33 ± 3.05 Some 
concerns

Harris 2022 United 
States

Prospective cohort 
study

20 Dementia and major 
cognitive disorders

Weighted 
blankets

N/A 77.7 ± 10.2 Fair

Lönn et al., 
2023b

Sweden Randomized controlled 
trial with cross-over 
design

94 ADHD Weighted 
blankets

2 kg sham weighted 
blankets

9.0 ± 2.2 Some 
concern

Novak et al., 
2012

Australia Non-randomized 
controlled trial

32 Schizophrenia (n = 25)    Weighted 
blankets

No weighted blanket “adults” Fair

BAD (n = 18)
MDD (n = 6)
BPD (n = 4)
Others (n = 22)

Ohene et al., 
2022

United 
States

Randomized controlled 
trial

23 Anorexia nervosa (n =
21) 
Avoidant/restrictive food 
intake disorder (n = 2)

Weighted 
blankets

No weighted blanket 26.65 ± 10.13 Some 
concern

BAD = bipolar affective disorder, MDD = major depressive disorder, GAD = generalized anxiety disorder, SUD = substance use disorder, ADHD = attention deficit 
hyperactivity disorder, BPD = borderline personality disorder, NOS = not otherwise specified.
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Table 2 
Summary of study sleep and mental health outcomes.

Study Sleep outcome 
measurement

Sleep outcomes Mental health 
measurements

Mental health outcomes Adverse events

Becklund et al., 
2021

N/A N/A STAI-Y6 WB-pre score: 49.49 ± 16.98 
WB-post score: 31.75 ± NR 
Control-pre score: 43.24 ± 14.15 
Control-post score: 49.19 ±
17.98 p-valuea: <0.001

N/A

Champagne 
2015

N/A N/A STAI-10 WB-post score: 16.97 
Control-post score: 19.10 p- 
valuea: 0.164

N/A

Dickson et al., 
2023

N/A N/A PROMIS (anxiety scale) WB-pre score: 70.56 ± 6.73 
WB-post score: 65.42 ± 9.22 
Control-pre score: 67.7 ± 5.2 
Control-post score: 65.6 ± 10.6 
p-valuea: Not reported

N/A

Ekholm et al., 
2020

ISI WB-pre score: 21.7 
WB-post score: 9.2 
Control-pre score: 
21.2 
Control-post score: 
18.8 
P-value: <0.001

HAD-Depression 
HAD-Anxiety

HAD-Depression 
WB-pre score: 10.5 
WB-post score: 6.1 
Control-pre score: 9.5 
Control-post score: 8.9 p-valuea: 
<0.001 
HAD-Anxiety 
WB-pre score: 13.8 
WB-post score: 10.3 
Control-pre score: 13.6 
Control-post score: 12.9 p-valuea: 
<0.001

N/A

Gringras et al., 
2014

TST actigraphy 
SOL actigraphy

TST 
WB-pre score: 454.4 
± 62.4 
WB-post score: 
452.8 ± 65 
Control-pre score: 
457.7 ± 64.6 
Control-post score: 
455.5 ± 65.8 
P-value: 0.374 
SOL 
WB-pre score: 74.3 
± 48.7 
WB-post score: 71.4 
± 48.2 
Control-pre score: 
69.9 ± 43.8 
Control-post score: 
70.6 ± 44.3 
P-value: 0.578

N/A N/A 2-day skin rash on 1 child that may 
have been related to the blanket

Harris and Titler, 
2022

NPI sleep domain 
(reported by caregiver)

WB-pre score: 3.9 ±
2.9 
WB-post score: 4.3 
± 3.7

RAID-PWD 
RAID-Caregiver

RAID-PWD 
WB-pre score: 5.7 ± 5.8 
WB-post score: 5.4 ± 4.8 
RAID-Caregiver 
WB-pre score: 9.7 ± 6 
WB-post score: 7.7 ± 5

N/A

Lönn et al., 
2023b

SOL actigraphy 
TST actigraphy 
ISI

SOL 
SMD = − 1.74 ±
20.29 
P-value: 0.432 
TST 
SMD = 7.72 ± 31.69 
P-value: 0.027 
ISI 
SMD = − 0.71 ±
4.36 
P-value: 0.127

N/A N/A Panic (n = 1) 
Anxiety (n = 1) 
Pain (n = 2)

Novak et al., 
2012

N/A N/A Anxiety (Unspecified 10- 
point scale)

WB-pre score: 6 ± 2.1 
WB-post score: 2.7 ± 2.3 
Control-pre score: 4.1 ± 2.4 
Control-post score: 2.4 ± 1.8 p- 
valuea: 0.03

N/A

Ohene et al., 
2022

N/A N/A Beck Anxiety Inventory WB-pre score: 34.4 ± 8.9 
WB-post score: 24.8 ± 10.6 
Control-pre score: 36.9 ± 8.1 
Control-post score: 28.7 ± 10.6 
p-valuea: 0.83 
SMD = − 1.21 
95% CI = (− 18.4,15.9)

N/A
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= 0.03 between groups post intervention)).
Dickson et al. (2023) reported that emergency room psychiatric 

patients reported a decrease in anxiety as measured on the 
Patient-Reported Outcomes Measurement Information System 
(PROMIS) anxiety scale compared to control (WB-pre score = 70.56 ±
6.73; WB-post score = 65.42 ± 9.22 vs. Control-pre score: 67.7 ± 5.2; 
Control-post score = 65.6 ± 10.6, p not reported). Harris (2022) also 
found a decrease in self-reported and caregiver observed levels of anx
iety in nursing home patients with dementia and MCD.

In contrast, Ohene et al. (2022) reported a non-significant decrease 
in anxiety scores from weighted blanket use in AN and ARFID patients 
compared to control sham blankets (WB-pre score = 34.4 ± 8.9; 
WB-post score = 24.8 ± 10.6 vs. Control-pre score = 36.9 ± 8.1; 
Control-post score = 28.7 ± 10.6, p = 0.83 between groups post inter
vention). Similarly, Champagne et al. (2015) found a decrease in anxiety 
scores on STAI-10 by 60% after weighted blanket use. However, this was 
not statistically significant (WB = 16.97 vs. control = 19.10, p = 0.164).

In terms of depressive symptoms, Ekholm et al. (2020) found a sta
tistically significant decrease in HAD depression (HAD-D) scales after 
weighted blanket use that was statistically different from control 
(WB-pre score = 10.5; WB-post score = 6.1 vs. Control-pre score = 9.5; 
Control-post score = 8.9, p < 0.001 between groups post intervention)).

3.5. Adverse events

Two studies reported adverse events from the use of weighted 
blankets. Gringras et al. (2014) reported a two-day skin rash in a child 
that may have been related to the blanket within a sample of 67 chil
dren. Lönn et al. (2023) reported panic in one child, anxiety in one child, 
and pain in two children from weighted blanket usage among their 
sample of 94 children.

3.6. Quantitative synthesis

Due to the limited number of studies reporting similar sleep out
comes, quantitative analysis was not possible at this time.

Patients with psychiatric disorders had improved symptoms of anx
iety when using a weighted blanket compared to those without or using 
a sham blanket (SMD = − 0.47, 95% CI: − 0.68 to − 0.25, p < 0.001) 

(Fig. 1). Using Hedge’s g did not change outcomes (SMD = − 0.45, 95% 
CI: − 0.67 to − 0.23, p < 0.001). Heterogeneity was not significant (I2 =

4.2%, p = 0.390). Sensitivity analysis showed that two studies were 
responsible for the significance (p > 0.001) Ekholm et al. (2020) and 
Becklund (2021) with p-values of 0.004 and 0.005 respectively. For 
publication bias, the funnel plot showed asymmetry with no studies 
outside of the margins (Supplementary Fig. 4). Egger’s test was not 
significant for publication bias (p = 0.052).

3.7. Quality assessment

Five RCTs were assessed using the Cochrane’s Risk of Bias Tool 2 
(Sterne et al., 2019) (Supplementary Table 2). In terms of the random 
sequence process, four studies had low risk of bias during the random
ization process with 1 RCT showing some concern. In terms of deviation 
from intended interventions, four studies had some concerns of bias with 
one low risk. All studies were low risk of vias due to missing outcome 
data. Four RCT had some concern of bias in measurement of outcome 
while one was low risk. Four RCTs were low risk of bias in selection of 
reported results with one showing some concern of bias. Overall, one 
was low risk of bias, 3 had some concerns of bias, and 1 had high risk of 
bias (Supplementary Table 2).

Four Non-RCT studies were assessed using the NIH Quality Assess
ment tool (Study Quality Assessment Tools | NHLBI, NIH, n.d.) 
(Supplementary Table 3). Three studies had a clearly stated research 
question or objective. Most notably, no study repeated exposures more 
than once over time, statistically adjusted for the impact of confounding 
variables on the relationship between exposures and outcomes, or had 
blinding of assessors to the exposure status of the participants. Overall, 
three studies were considered “fair” in quality and 1 was “poor” quality 
(Supplementary Table 3).

4. Discussion

The aim of this study was to synthesize the current evidence on the 
effects of weighted blankets on patients with psychiatric disorders with 
regards to their sleep and mental health related symptoms. The results of 
this review suggest that weighted blankets may improve total sleep time 
and reduce the severity of insomnia in psychiatric patients. However, 

N/A = not applicable, SOL = sleep onset latency, TST = total sleep time, ISI = Insomnia Severity Index, SMD = standardized mean difference, NPI = neuropsychiatric 
inventory, WB = weighted blanket, STAI-Y6 = State Trait Anxiety Inventory, PROMIS = Patient-Reported Outcomes Measurement Information System, HAD =
Hospital Anxiety and Depression Scale, RAID = Rating Anxiety in Dementia Scale, PWD = person with dementia, NR = not reported.

a p-values were for the differences between post-intervention scores between weighted blanket groups and control groups.

Fig. 1. Forest plot examining the usage of weighted blankets on symptoms of anxiety in psychiatric patients. “Favors Weighted Blankets” indicates better 
improvement in anxiety symptoms in patients with a psychiatric disorder using a weighted blanket and “Favors Placebo” indicates better improvement in anxiety 
symptoms in patients without usage of a weighted blanket.
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there is a lack of sufficient enough studies in this population to allow for 
meta-analysis. In regards to the effects of weighted blankets on mental 
health symptoms in psychiatric patients, our meta-analysis showed that 
when compared to no weighted blanket usage, people with psychiatric 
disorders who use weighted blankets have improvements in their anxi
ety symptoms that are statistically significant. To our knowledge, the 
current systematic review is the first to synthesize evidence on the use of 
weighted blankets in patients with psychiatric disorders. Given the 
known links between sleep and mental health including depression, 
ADHD, and even suicidal behavior, it is important to find interventions 
that can improve sleep in psychiatric patients (Becker et al., 2014, 2018; 
Boland et al., 2023; Palagini et al., 2022).

Additionally, there was a lack of high quality studies that were 
conducted as most studies were fair or had some methodological con
cerns. Similar to our results, a systematic review by Eron et al. (2020)
which evaluated the use of weighted blankets in the general population 
reported that weighted blankets can help with reducing anxiety but have 
limited evidence for improving insomnia (Eron et al., 2020). However, 
due to significant heterogeneity in the studies reviewed, meta-analysis 
was not completed for their review. The current review identified only 
a few adverse events from use of weighted blankets in pediatric pop
ulations. Given the non-invasive nature of weighted blankets, they are 
generally considered well tolerated and safe.

The mechanism by which weighted blankets may benefit anxiety is 
not well understood. It has been suggested that weighted blankets pro
vide a form of deep pressure therapy evenly across the body, similar to 
the sensation of a hug. This effect may cause activation of the para
sympathetic nervous system resulting in lowering of heart rate, blood 
pressure, and decrease in blood cortisol levels (Dueren et al., 2022; 
Sumioka et al., 2013). For example, when investigating the usage of 
deep pressure stimulation via weighted blankets on healthy under
graduate student volunteers, previous studies have reported a 33% 
reduction in electrodermal activity (EDA) which was used to measure 
sympathetic activity (Mullen et al., 2008). It was also reported that 63% 
of participants experienced a reduction in their anxiety symptoms as 
measured by the STAI-10 (Mullen et al., 2008). Similarly, another study 
reported a reduction in autonomic activation via EDA and dental anxiety 
scores when using weighted blankets in dental patients without a psy
chiatric disorder undergoing procedures (Chi, 2013).

The increase in parasympathetic activation and decrease in sympa
thetic activation could physiologically play a role in aiding with sleep 
(Lönn et al., 2023). Additionally, deep pressure stimulation can 
strengthen cues for sleep by reducing stimuli from other distractions, 
priming the sensation of the weighted blanket with sleep, and improving 
sleep routines (Lönn et al., 2023). However, as reported in the current 
review, evidence for the efficacy of weighted blankets as a sleep aid in 
psychiatric patients remains unknown.

While not included in this systematic review, the evidence on the 
impact of weighted blankets on sleep medication usage is also con
flicting. A previous study reported decreased sleep medication use (aside 
from melatonin use which was increased) in adults with a psychiatric 
disorder. However, another study reported no association between 
weighted blanket use and decreased sleep medication use in children 
with sleep disturbances (Cederlund et al., 2023).

The broad search criteria and a meta-analysis of the most up-to-date 
literature is a strength of the present review. Our results must be 
interpreted within their limitations. First, although there were multiple 
studies investigating the usage of weighted blankets in psychiatric pa
tients, there was heterogeneity in the measurement and reporting of 
both sleep and mental health outcomes. However, statistically the het
erogeneity was found to not be significantly impacting the meta- 
analysis. Secondly, the inclusion of cohort studies limits our ability to 
establish causality. However, due to the limited literature on weighted 
blankets, non-RCT studies were included to perform a comprehensive 
review on this topic. Third, the small sample sizes of the studies per
formed to date have lower power when establishing efficacy of weighted 

blanket treatment. More higher quality studies are required. Future 
studies with larger sample sizes, RCT study design, different clinical 
settings, and longitudinal follow-up will allow us to further understand 
the effects of the use of weighted blankets in patients with psychiatric 
disorders.

5. Conclusion

Sleep plays an important role in mental health and well-being. Our 
systematic review presented a synthesis of evidence for the use of 
weighted blankets in psychiatric patients as a non-pharmacological 
approach in improving sleep. Additionally, our meta-analysis showed 
improvements in anxiety symptoms with weighted blanket use 
compared to control groups. However, the literature is limited by 
heterogenous outcome reporting, small number of RCTs, and small 
sample sizes. More higher quality research studies are required in this 
field. Future studies addressing these limitations will contribute to 
further elucidating the effect of weighted blankets in patients with 
psychiatric disorders.
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Glossary

ADHD attention deficit and hyperactivity disorder
AN anorexia nervosa
ARFID avoidant restrictive food intake disorder
ASD autism spectrum disorder
BAD bipolar affective disorder
BPD borderline personality disorder
CBT-I cognitive behavioral therapy for insomnia
DSM Diagnostic and Statistical Manual of Mental Disorders
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DTP deep touch pressure
HAD Hospital Anxiety and Depression Anxiety
ICD International Classification of Diseases
ISI insomnia severity index
MCD major cognitive disorder
NIH National Institute of Health
MDD major depressive disorder
OT occupational therapy
PRISMA Preferred Reporting Items for Systematic Reviews and Meta- 

Analyses
PROMIS Patient-Reported Outcomes Measurement Information 

System
PTSD post-traumatic stress disorder
RCT Randomized controlled trial
SMD standardized mean difference
SOL sleep onset latency
SUD substance use disorder
STAI State Trait Anxiety Inventory
TST total sleep time
WB weighted blanket

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.jpsychires.2024.09.027.

References

Ackerley, R., Badre, G., Olausson, H., 2015. Positive effects of a weighted blanket on 
insomnia. Journal of Sleep Medicine & Disorders 2 (3), 1–7.

Baglioni, C., Nanovska, S., Regen, W., Spiegelhalder, K., Feige, B., Nissen, C., Reynolds 
III, C.F., Riemann, D., 2016. Sleep and mental disorders: a meta-analysis of 
polysomnographic research. Psychol. Bull. 142 (9), 969–990. https://doi.org/ 
10.1037/bul0000053.

Becker, S.P., Dvorsky, M.R., Holdaway, A.S., Luebbe, A.M., 2018. Sleep problems and 
suicidal behaviors in college students. J. Psychiatr. Res. 99, 122–128. https://doi. 
org/10.1016/j.jpsychires.2018.01.009.

Becker, S.P., Luebbe, A.M., Langberg, J.M., 2014. Attention-deficit/hyperactivity 
disorder dimensions and sluggish cognitive tempo symptoms in relation to college 
students’ sleep functioning. Child Psychiatr. Hum. Dev. 45 (6), 675–685. https://doi. 
org/10.1007/s10578-014-0436-8.

Becker, S.P., Sidol, C.A., Van Dyk, T.R., Epstein, J.N., Beebe, D.W., 2017. Intraindividual 
variability of sleep/wake patterns in relation to child and adolescent functioning: a 
systematic review. Sleep Med. Rev. 34, 94–121. https://doi.org/10.1016/j. 
smrv.2016.07.004.

Becker, S.P., Willcutt, E.G., Leopold, D.R., Fredrick, J.W., Smith, Z.R., Jacobson, L.A., 
Burns, G.L., Mayes, S.D., Waschbusch, D.A., Froehlich, T.E., McBurnett, K., 
Servera, M., Barkley, R.A., 2023. Report of a work group on sluggish cognitive 
tempo: key research directions and a consensus change in terminology to cognitive 
disengagement syndrome. Journal of the American Academy of Child & Adolescent 
Psychiatry 62 (6), 629–645. https://doi.org/10.1016/j.jaac.2022.07.821.

Becklund, A.L., Rapp-McCall, L., Nudo, J., 2021. Using weighted blankets in an inpatient 
mental health hospital to decrease anxiety. Journal of Integrative Medicine 19 (2), 
129–134. https://doi.org/10.1016/j.joim.2020.11.004.

Ben Simon, E., Walker, M.P., 2018. Sleep loss causes social withdrawal and loneliness. 
Nat. Commun. 9 (1), 3146. https://doi.org/10.1038/s41467-018-05377-0.

Boland, E.M., Goldschmied, J.R., Gehrman, P.R., 2023. Does insomnia treatment prevent 
depression? Sleep 46 (6), zsad104. https://doi.org/10.1093/sleep/zsad104.

Borenstein, M., Hedges, L., Higgins, J., Rothstein, H., 2022. Comprehensive meta- 
analysis version 4 (version 4). Biostat [Computer software]. 

Burns, G.L., Becker, S.P., 2021. Sluggish cognitive tempo and ADHD symptoms in a 
nationally representative sample of U.S. Children: differentiation using categorical 
and dimensional approaches. J. Clin. Child Adolesc. Psychol. 50 (2), 267–280. 
https://doi.org/10.1080/15374416.2019.1678165. The Official Journal for the 
Society of Clinical Child and Adolescent Psychology, American Psychological 
Association, Division 53. 
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