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Abstract  
Background and Objective: Lack of sleep (insomnia) is a common problem involving society members and inpa-

tients causing different physiological effects. Treatment includes a variety of several pharmacologic or other techniques. 

One of the non-pharmacologic methods is local heating of terminal organs (passive body heating). Manipulation of 

body temperature is a potential therapeutic intervention. The purpose of this study was to review the impact of passive 

body heating on the sleep quality. 

Materials and Methods: After searching in available databases with proper keywords in both Persian and English lan-

guage and with no time limits, 114 articles were collected. Of these, 31 were selected as the most relevant and were reviewed. 

Results: Based on the previous researches, the warm footbath was selected for implementation of passive body 

heating which was the most common and safest method. In some studies, the warm footbath also improved mental sleep 

and polysomnography findings. 

Conclusion: Although the impact of passive body heating on sleep has not been proved in all studies, it increases 

patient comfort and relaxation and the parasympathetic stimulation. Hence, this method can be used as a non-

complicated nursing procedure in patients with insomnia. 

© 2016 Tehran University of Medical Sciences. All rights reserved. 
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Introduction

1
 

Sleeping is a dynamic necessary physiological 

state for human life (1). Sleep is an ordered and 

repetitive state that decreases the response thresh-

old to external motives than wake state. It is nec-

essary for human’s physical, and survival ability 

of problem-solving and creativity (2). 

Lack of sleep is a common problem in hospi-

talized patients, with many factors affecting the 

rhythm of sleep either internal among such as 

pain, distress, medicines, anxiety, stress, oldness, 

and external such as unfamiliar environment unit, 

environmental sounds, bright light, consecutive 

nursing healthcare, medicines (such as sedatives 

and inotropes) (3). Insomnia is divided into delay 
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in sleep onset, early awakening, disorder in main-

taining sleep, and ineffective sleep along with per-

formance disorders (4). Low quality of sleep 

causes different physiological effects including 

but not limited to performance changes of im-

mune system, increase in pain sensitivity, de-

crease in critical capacity, decrease in volume of 

forced expiration, metabolic changes of endocrine 

glands, increase in secretion of norepinephrine 

and epinephrine, increase in sympathetic activity 

and decrease in parasympathetic activity followed 

by increase in heart beat and blood pressure, in-

crease in heart work, intensification of cardiac 

ischemia and infarct (5, 6). There are different 

therapeutic methods for insomnia such as ground 

treatment, psychotherapy, and decrease in envi-

ronmental upsetters and pharmacotherapy. Phar-

macotherapy is a common method to treat insom-

nia in intensive care units (ICUs). Although the 

therapeutic methods have short-term outcomes 
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with serious complications, but nonmedical treat-

ments have later effect with longer duration and 

less complications (7, 8). One of the nonmedical 

methods incurring the patients with insomnia is 

local heating of terminal organs; manipulating the 

body temperature can be a potential intervention 

in the management of insomnia (9). A study on 

the relationship between environmental tempera-

ture and central body temperature has shown that 

central body temperature will decrease by trans-

ferring heat to the skin of terminal organs through 

blood vessels at the onset of sleep (10). The peak 

of central body temperature occurs at about 16-20 

in the afternoon and then it starts to decrease, and 

the body is ready to rest (11). The lower the cen-

tral body temperature, the higher is the environ-

mental temperature, namely, the more the differ-

ence between central and environmental tempera-

ture that is called gradient of proximal-distal tem-

perature (DPG), the better sleep onset and quality 

happens (12). 

The purpose of this study was to review the im-

pact of passive body heating on the sleep quality. 

Materials and Methods 

A systemic search of the relevant literature was 

performed within international databases includ-

ing PubMed, Medline, Scopus, Science Direct as 

well as Google Scholar using the following search 

terms: circadian rhythm, sleep, footbath, passive 

body heating, body temperature, insomnia. Scien-

tific database of English papers between 2000 and 

2016 was evaluated. 

The equivalent of the keywords in Farsi was 

also searched in Persian electronic databases such 

as Iranian Journal Database (Magiran), Scientific 

Information Databases, and Iran Medex (Iranian 

Biomedical Journal Database). In addition, search 

of article references was done to ensure complete-

ness of the search. The search was limited to the 

English and Persian languages. 

The process of selecting paper was conducted 

based on the below protocol: 

1. The study of thematic relative of founded 

topics with study objective 

2. The study of abstract relation with study 

objective 

3. The study of the complete context of article 

(in case of availability) and its relation with study 

objectives after conducting above steps; the quali-

fied papers have been studied: 

 The study of effect of local heat on temper-

ature of terminal skin 

 The study of effect of local heat on temper-

ature of terminal skin on sleep quality. 

Results 

A research about the effect of local heat on the 

quality of sleep in people suffering insomnia dates 

back to four decades ago, among which Kiltman 

(1950) showed:  

 There is a relationship between core body 

temperature (CBT) and circadian rhythm (13). 

 A study on the relationship between termi-

nal temperature of toes and insomnia by Brown 

(1979) recognized that people with insomnia typi-

cally try to increase terminal temperature of toes 

(10, 14). 

 Melatonin is the regulator of overnight 

rhythm of the body. When the level of melatonin 

reaches its peak, the central temperature falls in its 

lowest level at 4-7 A.M., and when the melatonin 

reaches its lowest level, the central temperature 

goes up to its highest level at 19-20 P.M. (10, 14). 

The lowest temperature of body is in wake-up 

time and during the day it gradually increases 

with activity till early night, and at night it reduc-

es at the same time with melatonin secretion (15). 

 Gradisar and Lack (16) in a research 

showed that there is a close relationship between 

central temperature peak and toes’ temperature 

peak with sleep and wakefulness.  

 A study determined that the center of con-
trolling sleep and regulating body temperature is 
located in an area in anterior hypothalamus of the 
brain (preoptic anterior hypothalamus) (17). An-
other study found that central body temperature 
(proximal) by the onset of sleep will decrease by 
transferring heat through widening blood vessels 
to the skin of foot and hand (distal) and will in-
crease the temperature of skin of terminal organs 
such as hand and foot. The more heat transfers 
namely (DPG), the better and easier is the sleep 
onset (18). 

Now, the question is whether passive and artifi-

cial heating of the skin of terminal organs improves 

the sleep quality of the people with insomnia? 

Freedman and Sattler in the study of physiologi-

cal and psychological factors in sleep onset found 

that there is a significant difference between the 

temperature of terminal skin of people with insom-

nia compared to that in healthy people (9, 19). 
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A research by Holmes et al. (20) showed that 

keeping people awake causes the change in cen-

tral temperature while they found no changes in 

the foot temperature. Other research showed that 

people with vasospastic disorder has insomnia 

more frequently (21). 

 Sawatari et al. (2013) found that improve-

ment in sleep quality in patients with congestive 

heart failure could be obtained by local foot heat-

ing through ultra-red heating system which causes 

foot vasodilation and decrease in sympathetic ac-

tivity (22). Yamamoto et al. (23) showed that foot 

hot bath causes relaxation, convenience, and sym-

pathetic stimulation and decrease in sympathetic 

stimulation in the patient with stomach cancer. 

Using foot hot bath through ultra-red heating 

in the patients with heart failure, Inoue et al. (24) 

showed that heating causes vasodilation and im-

provement in foot blood flow without any  

side effects.  

In a research, it was showed that foot hot bath 

in 40 and 45 °C has no effect on women’s heart 

beat and blood pressure but increases the conven-

ience and patient skin temperature, with greater 

convenience and increase in temperature in the 

group of 45 °C (25). Toki et al. (26) compared the 

effect of foot hot bath in patients with stroke to 

healthy people. They found that foot hot bath had 

no effect on healthy people skin temperature but 

caused the change in blood pressure and heart rate 

and the sense of convenience in both groups. 

Koike et al. (27) studied the effect of foot hot bath 

by mineral water in the elderlies, the results 

showed that it had no effect on patient’s sleep but 

decreased blood pressure. 

In a research by Silva et al. (28) foot hot bath 

caused decrease in time of sleep onset, rapid eye 

movement and slow-wave sleep in patients with 

fibromyalgia. 

 Dorsey et al. (29) showed that foot hot bath 

improves sleep quality in older women. After lo-

cal heating of distal skin in eight persons, Ray-

mann et al. (30) observed some improvement in 

sleep onset. Seyyedrasooli et al. (31) studied the 

effect of foot hot bath on elderlies and found that 

foot hot bath improved people sleep quality and 

duration. Another study done by Liao et al. (18) 

on elderlies with and without insomnia also 

showed that foot hot bath of 40° C had no effect 

on sleep quality and quantity but it increases 

DPG. They also stated that foot hot bath of 42 °C 

during 30 minutes increases the peripheral blood 

flow without increase in central temperature in 

young women, whereas, 40-41 °C in older people 

increases the central temperature without any ef-

fect on sleep quality. Raymann et al. (30) and 

Sung and Tochihara (32) stated that foot hot bath 

in 42 °C improves sleep onset without increasing 

central temperature in young people. A study 

conducted in 2012 by Sheeba (33) showed a warm 

footbath can improve sleep onset in patients with 

cancer. In another study Namba et al. (34) found 

foot hot bath had no effect on 6 inpatients in ICU.  

Summary of the basic features of the research 

articles that were included in the review is men-

tioned in table 1. 

Discussion 

There are different methods to treat insomnia 

among them are therapy with medicine, psycho-

therapy, traditional medicine, and therapy without 

medicine. In reviewing the literature, increasing 

the temperature of skin of terminal organs (distal) 

without increase in central temperature is suggest-

ed as one of the therapeutic methods. The justifi-

cation for this is that as more difference of tem-

perature exists, the better quality of sleep will be.  

The published methods to increase temperature 

of terminal skin (passive body heating) include 

infrared heating system, warmer device, and foot 

hot bath. It has been shown in some of researches 

that persistent temperature or high temperature 

increases the central temperature which might 

make sleep disturbed. In passive body heating, no 

side effects have been reported in patients or 

healthy volunteers. Among the methods of passive 

body heating, foot hot bath is the most common 

one, which is simple, inexpensive and without 

major side effects. Several literatures have shown 

that this method causes an increase of DPG, con-

venience and relaxation, reduction in sympathetic 

activity, vasodilation, reduction in blood pressure, 

decrease in heartbeat and anxiety in patients, all of 

them are necessary for a comfortable sleep. 

Conclusion 

According to the present review study, the ef-

fects of passive body heating have not been defi-

nitely proved on sleep. This contradiction might 

be related to research settings, type of patients, 

methods, and other intervening factors. However, 

the foot hot bath can be used as a procedure with 

uncomplicated nursing in patients with insomnia,  
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Table 1. Summary of the basic features of the research articles that were included in the review 
Author  Methods Results 

Liao et al. (11) Clinical trial was conducted on 15 old-age patients under 
foot hot bath in 41 °C for 3 nights for 20 minutes. Sleep 

quality was measured by polysomnography. 

A nonsignificant difference was observed in 
sleep quality but consciousness was decreased 
in the second stage of NREM and increased 

the extent of DPG 
Liao et al. (18) Crossover clinical trial was conducted on 43 volunteers 

with and without sleep disorder, under foot hot bath for 
20 minutes in 40 °C. The quality of sleep was evaluated 

by polysomnography. 

Foot hot bath increased DPG. No significant 
changes were observed in polysomnography 

Sawatari et al. (22) Clinical trial was conducted on 17 patients of CHF 
through ultrared in 40 °C three successive nights for 15 

minutes. Sleep quality was measured by  
polysomnography. 

A significant effect on depth and quality of 
sleep 

Koike et al. (27) Clinical trial was conducted on 13 patients with cognitive 
disorder under foot hot bath with mineral water in 42 °C 

for 20 minutes for 2 weeks (5 days of 7 days). Sleep 
quality was measured by actigraphy method. 

No significant effect on total sleep time 

Silva et al. (28) Crossover clinical trial was conducted on 6 women with 
fibromyalgia under foot hot bath of 36 °C for 3 weeks 

every night for 30 minutes. Sleep quality was measured 
by polysomnography. 

Significant effects on delay of sleep onset, 
SWS and REM but had no significant effects 

on sleep time 

Seyyedrasooli et al. (31) Crossover clinical trial was conducted on 46 old-age 
men, foot hot bath in 41-42 °C was provided for 20 

minutes every night for 2 weeks. Sleep quality was eval-
uated by Pittsburgh questionnaire. 

A significant impact on length and total quality 
of total sleep in control group 

Sung and Tochihara (32) Crossover clinical trial was conducted on 9 volunteer 
women under foot hot bath of one group in 40 °C for 20 

minutes and the other group in 42 °C for 30-minutes 
sleep. Sleep quality was measured by polysomnography. 

A significant reduction in sleep onset in steps 
of REM especially in the group of 42 degrees 

compared to the control group 

Dorsey et al. (29) Crossover clinical trial was conducted on 40 women with 
sleep disorder, two consecutive nights under foot hot bath 
in 30 minutes of 40-40.5 °C. Sleep quality was measured 

by polysomnography. 

Improved sleep quality and increased SWS in 
initial stages of sleep 

Sheeba (33) Clinical trial was conducted on 40 patients with cancer. 
Underfoot hot bath for 20 minutes, delay of sleep onset 

was measured by checklist and observation. 

A significant effect on sleep onset of patients 
in group of foot hot bath 

Namba et al. (34) Crossover clinical trial was conducted on 6 inpatients in 
ICU, under foot hot bath for 10 minutes in 40 °C for two 

nights and sleep quality was measured via  
polysomnography. 

No significant effect on PSG but patients re-
ported better sleep 

van den Heuvel et al. (35) Crossover clinical trial was conducted on 8 people with 
sleep disorder, under foot hot bath in 45 °C for  

30 minutes. 

No significant difference on sleep quality, but 
increased skin temperature 

Yang et al. (36) Clinical trial was conducted on 43 patients who were 
divided into two groups and control group under foot hot 

bath in 41-42 °C for 20 minutes. 

Patients argued that it decreased fatigue and 
had significant effect on sleep quality 

ICU: Intensive care unit, SWS: Slow-wave sleep, REM: Rapid-eye movement, CHF: Congestive heart failure, DPG: Distal proximal gradient; 

NREM: Non rapid-eye movement 

 
since it will increase the sense of comfort, de-

crease anxiety, and increase skin temperature in 

most studies, with the temperature of water at a 

range of 40-42 °C. In this method, care should be 

given to avoid high temperature of water to not 

increase the central temperature. 
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