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 Introduction: Loss of sleep is a common disorder during pregnancy having harmful 
effects on mothers’ and fetus’s health. Sleep disorder may be of possible causes 

increasing several problems such as preeclampsia, intrauterine growth restriction (IUGR), 

chronic fatigue and depression. The present research was, thus, conducted aiming to find 
the effect of sleep health training on pregnant women’s quality of sleep. Material and 

Methods: This is a randomized controlled trial in which 150 pregnant women with 

education level of at least upper secondary level at 26-32 weeks of pregnancy, visiting 
health care centers in Meshkinshahr, were selected by convenience sampling. They were 

divided into two groups of intervention and control by randomized block design. The 

control group received the routine prenatal cares and the intervention group was provided 
with sleep health training. The participants’ quality of sleep in both groups was assessed 

by Pittsburgh Sleep Quality Index (PSQI) in two periods. Paired-samples t-test was used 

to compare the sleep quality scores before and after intervention in groups and 
independent-samples t-test was practiced to compare the scores of intervention and 

control groups. Findings: Results revealed that the mean score (standard deviation) after 

the intervention for intervention and control groups were 4.95(2.05) and 7.03 (0.78) 
respectively. The statistical analysis showed a significant difference at a 95% confidence 

level (P = 0.00). Conclusion: According to results, sleep health training could improve 

the quality of sleep during pregnancy. Therefore, sleep health training practice seems 

necessary in routine prenatal care.  
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INTRODUCTION 

 

Sleep plays a vital role in good health and well-being throughout your life. It is iterated based on a 

biological rhythm and helps reviving our mental and physiological powers and taking new responsibilities and 

roles [1]. There are numerous physical, mental, emotional and environmental factors that may cause sleep 

disturbance. Loss of sleep may appear as frequent waking from night-time sleep, daytime sleepiness and 

unpleasant movements of organs during sleep [2]. Excessive daytime sleepiness would negatively affect mood, 

consciousness, safety and daily activities [3]. The likelihood of sleep disorder and daytime sleepiness among 

Iranian people over 15 was estimated at 41% with 13.9% having excessive daytime sleepiness [4]. The vivid 

physiological and anatomic changes during pregnancy result in more significant and common loss of sleep 

among pregnant women than non-pregnant ones [5]. 

Mothers’ raising body mass weight, fetal movements, increased bladder volume, digestion problems such as 

nausea, vomiting and constipation, changes of body temperature, respiratory problems and lung compression, 

increased sensitivity to carbon dioxide, and oxytocin increase at night intensifying uterus contractions and 

abdominal pains are all accompanied by sleep disorder [6-8].  

Sleep disturbance especially excessive daytime sleepiness (adverse daily activities) and frequent waking 

from night-time sleep have been observed at 63% in the first trimester, 80% in the second trimester and 84% in 

the third trimester of pregnancy [9]. According to studies, the likelihood of sleep disorder during pregnancy has 

been estimated at 61 to 97 percent [10,11].  
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Poor quality of sleep, disturbed sleep pattern, short sleep duration, and sleep disturbed by respiratory 

problems result in body’s inflammatory responses marked out by symptoms such as increased blood circulation, 

elevated pro-inflammatory cytokines and interleukin 6, and raised tumor necrosis factor (TNF) and C-reactive-

protein (CRP) [12,13]. Stimulated body’s inflammatory responses restrict placental invasion to endometer. Any 

abruption in the supply of blood to the placenta makes fetal feeding problems. This may develop preeclampsia, 

intrauterine growth restriction (IUGR) and preterm births [14-16]. Furthermore, short sleep duration in the last 

days of pregnancy lengthens the phase of labor and increases the likelihood of caesarean section [1].  

Poor sleep quality during pregnancy brings chronic fatigue and a depressed and exhausted mother cannot 

make a good relationship with her baby. In such cases, the task of keeping baby may add some problems to the 

relations of family members [17].  

There are now some non-drug methods that reduce sleep disorders. According to US Baby Academy, sleep 

health training may not as much efficient as pharmacotherapy, it is though more helpful in long-term [18,19].  

In a research study over 214 Australian women during their first-time pregnancy, Kempler et al. (2012) 

suggested that sleep health training in the first trimester of pregnancy lessened sleep disorder and postpartum 

depression [20].  

Stremler et al. (2013) conducted a research study titled “the effect of behavioral-educational intervention on 

women’s sleep, being first-time-moms, and their babies after pregnancy”. They did not find any difference 

between the intervention and control group on the night sleep duration [21].  

During the primary phases of sleep disorder, behavior therapy may be effective. Behavior therapy is based 

on finding sleep disorder causes and mechanisms and reinforced behavioral skills soothing this disturbance [1]. 

It includes controlling emotions, limiting the duration of lying in bed, biofeedback, and directed perceptions 

[22]. The first two seem more efficient than others [23].  

Malekzadeh et al. studied pregnant women in Tehran. They found out that body comfort exercises eased the 

pregnant women’s anxieties and worries, elevated the state of being relaxed, and alleviated sleep disorder [24].  

Friedman et al. argued that limiting the duration of lying in bed to less than five hours and being in the bed 

just when feeling sleepy could improve the quality of adults’ sleep [25].  

Loss of sleep is undoubtedly a common problem during pregnancy and gives rise to physical and mental 

discomforts for mothers and their babies. On the other hand, to keep babies healthy, no sleep pill is 

recommended. Therefore, non-drug interventions, including sleep health training, seem more helpful in 

improving the quality of sleep. Studies also show that training health points and elevating women’s knowledge 

help them have better performance in most cases. And, as sleep health training has not been widely studied, the 

present research is aiming to find the effects of such trainings on the quality of pregnant women’s sleep.  

 

MATERIALS AND METHODS 

 

This is a randomized clinical trial conducted in five health care centers in Meshkinshahr between 2013 and 

2014. According to Malekzade et al., by estimating a 15% reduction in mean scores of sleep quality, the sample 

volume was calculated as follows by comparing the mean scores [24]. 

sd1=sd2=2.02β=0.10         α=0.05              M1=7.48                        M2=6.35 

The sample volume was estimated at 68 for each group, which considered at 75 regarding a probable 10 

percent drop. To do sampling, a list of pregnant women visiting health care centers and having participation 

conditions was extracted from centers’ files.  

Participation conditions included women between ages 18 to 35, not diagnosing with chronic diseases and 

pregnancy problems such as preeclampsia or diabetes, not working at night shifts, education level of at least 

upper secondary level, and not having kids under 2. The conditions of leaving the study were life disasters such 

as family death or fatal death, pre-term births, or diagnosing with pregnancy problems or any other diseases.  

After making contact with qualified individuals, explaining the research purposes, emphasizing that their 

personal information are kept confidential and the chance of being in control or intervention group is equal and 

randomized, and taking written consent, the demographic and Pittsburgh questionnaires were distributed among 

samples. Questionnaires were then completed and they were provided by the researcher with the needed 

explanations.  

The demographic and midwifery questionnaires included information such as age, education, occupation, 

income, mental support by husband, the pregnancy age, pregnancy frequency, the frequency of giving birth to a 

child, the number of alive kids, the number of abortions, and the number of stillbirths.  

Pittsburgh Sleep Quality Index (PSQI) questionnaire included 18 multiple-choice questions and 7 subscales. 

The more close to later choices, the higher the score of sleep will be. And the higher the score of sleep, the 

poorer the quality of sleep will be: 

1. Subjective sleep quality: the score of question 18 

2. Sleep latency: the total score of questions 2 and 5 

3. Sleep duration: the score of question 4 
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4. Sleep efficiency: (the total score of the approximated hours of sleep [i.e. the answer for question 4]) ÷ 

(the approximated hours of lying in the bed [i.e. calculating the time interval between answering questions 1 and 

3]) × 100 

5.  Sleep disturbances: the total score of questions 6 and 14 

6. Use of sleep medication: the score of question 15 

7. Daytime dysfunction: the total score of questions 16 and 17 

Finally, the sum of above subscales scores is calculated as the total score of sleep quality.  

Each of the above subscales has a score between 0 and 3 and the total score would be from 0 to 21. 

Samples were randomly divided into two groups of intervention and control in blocks of 4 and 6. 

Accordingly, 73 were in intervention group and 77 were in the control group (see figure 1). Based on the time of 

presence at the health center, each pregnant woman was given a number. Using codes A and B inside 

confidential pockets with sequential numbers, women were divided into two groups. Beside routine cares during 

two two-hour sessions with a one-week interval, the intervention group received lecture-based sleep health 

training in classes of 5 to 10. A training package along with a CD containing calming music and the researcher’s 

phone number were provided for them to make contact with him in case of any probable problem.  

The training package contained several general sleep health points including how to prepare mind for sleep, 

how to regulate sleep time, how to limit the time and duration of daytime naps, regular exercises, how to be 

precise in the volume, time and the type of food and beverages, how to prepare the bedroom in terms of light, 

temperature and noise, and how to use personal initiatives for falling asleep. The specialized points included 

how to prevent from obstructive sleep apnea, how to ease mothers’ worries about inability to do their maternal 

duties, how to cure restless legs syndrome (RLS), how to prevent from abdominal pains, teaching good 

positions to prevent from the simultaneity improper body anatomy with sleep during the third trimester of 

pregnancy and preventing from malfunctioned bladder. The behavior therapy also included how to control 

emotions- biased perceptions- and biofeedback, how to limit the sleep time, training relaxing exercises and a CD 

containing calming music.  

However, the control group only received the routine prenatal cares. After four weeks, the Pittsburgh 

questionnaire was again distributed among both groups and the score of sleep quality was calculated. The data 

analyzer was unaware of the group classifications and did not know what score was an indicator of a high 

quality sleep.  

 
Fig. 1: Study flow 

 

Content validity was adopted to determine the validity of applied instruments. Accordingly, the 

questionnaire was presented to ten faculty members of Tabriz University to apply their modifications. To find 

the reliability, the questionnaire was completed by 15 and it was calculated by Chrobach’s alpha at 89%. Data 

were analyzed by SPSS v. 17. Data normality was checked by K.S test and they were confirmed to be normally 

distributed. To compare groups, inferential statistics, including paired-sample t-test and dependent-sample t-test 

were practiced. And the descriptive statistics were employed to find mean and standard deviation. The level of 

significance was considered for all tests at P < 0.05.  
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Findings: 

Research findings revealed that most samples were households (70%) between mean ages25 to 26 and 

pregnancy ages 5 to 29 weeks. Most of them were experiencing their first-time pregnancy (68%). The number of 

abortions and stillbirths was less than one percent. Given the above specifications, no significant difference was 

observed between two groups (P>0.05).  

 
Table 1: Comparing mean scores of the quality of sleep for intervention and control groups before intervention 

Variables Intervention Group 
(mean &sd) 

Control Group 
(mean &sd) 

Statistical Indices 

Subjective sleep quality 1.19(0.72) 1.11(0.78) P=0.518 t=0.648, df=145 

Sleep latency 1.49(0.75) 1.43(0.83) P=0.656 t =1.446, df=145 

Sleep duration 0.54(0.84) 0.36(0.62) P=0.140 t =1.482, df =145 

Sleep efficiency 0.54(0.92) 0.36(0.74) P=0.248 t =1.160, df =145 

Sleep disturbances 1.5(0.5) 1.46(0.59) P=0.612 t =0.508, df =145 

Use of sleep medication 0.05(0.27) 0.09(0.38) P=0.405 t =0.836, df =145 

Daytime dysfunction 1.32(0.9) 1.3(0.9) P=0.88 t =0.141, df =145 

Total scores of sleep quality 6.59(3.1) 6.7(2.7) P=0.285 t =1.072, df =145 

 

All Ps have been reported according to independent-samples t-test.  

Also, no significant difference was observed between two groups on the score of sleep quality (see table 1).  

 
Table 2: Comparing mean scores of the quality of sleep for control group before intervention 

Variables Before Intervention 

(mean &sd) 

After Intervention 

(mean &sd) 

Statistical Indices 

Subjective sleep quality 1.11 (0.78) 1.5 (0.60) P=0.000 t=-5.157,   df= 75 

Sleep latency 1.43 (0.83) 1.5 (0.60) P=0.503 t = -0.672, df= 75 

Sleep duration 0.36 (0.63) 0.38 (0.66) P=0.915 t = -0.107, df= 75 

Sleep efficiency 0.39 (0.76) 0.38 (0.67) P=0.877 t =0.156,   df= 75 

Sleep disturbances 1.46 (0.60) 1.69 (0.61) P=0.00 2 t =-3.211, df= 75 

Use of sleep medication 0.05(0.28) 0.07 (0.32) P=0.519 t =-0.648, df= 75 

Daytime dysfunction 1.3 (0.92) 1.4 (0.80) P=0.030 t =-2.212, df= 75 

Total scores of sleep quality 6.07(1.7) 7(1.5) P=0.000 t =-4.794, df= 75 

 

All Ps have been reported according to paired-samples t-test.  

According to research results, the quality of sleep for control group was poorer after intervention (by 

increasing the age of pregnancy) and a significant difference was observed between two groups on Subjective 

sleep quality and daytime dysfunction (see table 2).  

 
Table 3: Comparing mean scores of the quality of sleep for intervention group before intervention 

Variables Before Intervention 
(mean &sd) 

After Intervention 
(mean &sd) 

Statistical Indices 

Subjective sleep quality 1.2(o.72) 1.02(o.52) t=2.8, df=70 P=0.006 

Sleep latency 1.49(0.75) 1.02(0.52) t=-5.07, df=70 P=0.000 

Sleep duration o.55(0.84) 0.3(0.6) t=2.75, df=70 P=0.008 

Sleep efficiency 0.54(0.9) 0.3(0.6) t=2.97, df=70 P=0.004 

Sleep disturbances 1.5(0.5) 1.2(0.44) t=4.42, df=70 P=0.000 

Use of sleep medication 0.09(0.38) 0.03(0.17) t=1.62, df=70 P=0.108 

Daytime dysfunction 1.3(0.9) 1.03(0.73) t=4.11, df=70 P=0.000 

Total scores of sleep quality 6.6(3.1) 4.9(2) t=5.53, df=70 P=0.000 

 

All Ps have been reported according to paired-samples t-test.  

According to research results, sleep health training for intervention group improved the scores of all 

subscales excluding the use of sleep medication (see table 3).  

 
Table 4: Comparing mean scores of the quality of sleep for intervention group after intervention 

Variables Intervention Group 

(mean &sd) 

Control Group 

(mean & sd) 

Statistical Indices 

Subjective sleep quality 1.5(o.59) 1.02(o.52) t=-5.14, df=145 P=0.000 

Sleep latency 1.63(0.9) 0.99(0.62) t=-4.92, df=145 P=0.000 

Sleep duration o.39(0.64) 0.33(0.55) t=0.52,  df=145 P=0.604 

Sleep efficiency 0.37(0.66) 0.29(0.61) t= -0.769, df=145 P=0.44 

Sleep disturbances 1.69(0.61) 1.23(0.44) t=-5.175, df=145 P=0.000 

Use of sleep medication 0.07(0.31) 0.03(0.16) t=1.16, df=145 P=0.246 

Daytime dysfunction 1.43(0.8) 1.03(0.73) t=-3.128, df=145 P=0.002 

Total scores of sleep quality 7.03(0.78) 4.95(2.05) t=-5.126, df=145 P=0.000 

 

All Ps have been reported according to independent-samples t-test.  
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According to research results, sleep health training differentiated the intervention group from the control 

group in terms of scores given to subjective sleep quality, sleep latency, sleep disturbances, daytime 

dysfunction, and the total scores of sleep quality. However, no significant difference was observed between two 

groups on sleep efficiency and use of sleep medication (see table 4).  

 

Discussion and Conclusion: 

Our results disclosed that the educational interventional improved the quality of pregnant women’s sleep. 

The researcher found out that the sleep health training had not been widely studied; the result discussionswere, 

thus, based on fairly dissimilar studies. Given the dimensions of sleep quality, our research revealed that: 

- Sleep health training including exercises on a regular basis improves the subjective sleep quality. In a 

research study by Lira et al. (2012) in Germany, average exercise training for 60 minutes a day for three days in 

a week could improve the quality of sleep among older population within 24 weeks (26).  

Monica Blanaru et al. (2012) studied some Italian people with trauma related to an accident. They found out 

that listening to relaxing music at the start of sleep improved the subjective sleep quality. This does not agree 

with our research results, because here the effect of a group of training points has been collectively examined 

not individually (27).  

- Sleep latency was also improved as a result of sleep health training. According to a research study 

conducted by Bootzin (1972) in USA over people with disturbed sleep, emotion control training helped these 

people to reduce the time between lying in the bed and falling asleep (28). This agrees with our results. The 

reason is that during the third trimester of the pregnancy, stressful thoughts resulting from the fear of giving 

birth and the task of looking after a baby are of the common causes of sleeplessness. Therefore, emotion control 

training can somewhat reduce the sleep latency.  

Sun et al. prescribed pregnant women iron-rich foods and folic acid to reduce their sleep latency caused by 

RLS. We also emphasized on effective food supplements. 

- Our intervention did not lengthen the sleep duration. Stremler et al. (2013) did not observe any 

lengthened sleep duration as a result of an educational-behavioral intervention over Canadian women with first-

time pregnancy.  

- In intervention group, the sleep efficiency was improved after the training intervention. However, no 

significant difference was observed between both groups on mean sleep efficiency.  

Morin et al. (2003) carried out a research study on people with sleep problems. They argued that sleep 

health training improved their efficient sleep (23). This agrees with our results.  

In a research study over Australian women during their first-time pregnancy, Kempler et al. (2012) 

suggested that sleep health training lessened sleep disorder and postpartum depression (20). This agrees with our 

study, because the measuring instruments, training hours, the trained points, and the number of samples were 

similar.  

Alessi et al. (2005) carried out a research study over the residents of a nursing home care in USA. They 

found out that a series of non-drug interventions somewhat alleviated sleep problems (29).  

According to Morin et al. (2003), sleep health training positively affect frequent waking from night-time 

sleep (23). This agrees with our results.  

- The daytime activities were also improved by training.  

Alessi et al. (2005) conducted a research study over the residents of a nursing home care in USA. They 

disclosed that a series of non-drug interventions increased their physical and social activities (improved daytime 

activities) (29). This agrees with our results.  

Given the research results, the sleep health training has a positive impact on the quality of life. It is virtually 

an intervention without any side effects which can be widely used during pregnancy.  

Dishonest answers to some questions may be considered as of the research limitations. The researcher 

though tried to control them by explaining about the confidentiality of the personal information and no need of 

introducing. 

Of other limitations, we can refer to the absence of husbands as the most important factor of mothers’ 

mental states. Additionally, our training courses were held in health care center where there was not enough 

silence and comfort and out of researcher’s control.  

Here, the effects of sleep health training to just pregnant women on the quality of sleep were examined. 

However, it would be more effective, if the intervention was carried out in the presence of other family 

members. The reason is that the family members, especially husbands, significantly contribute to create pleasant 

environmental and mental conditions and improve mothers’ sleep quality.   

Future studies can be further focused on the effects of counseling and training before pregnancy in order to 

improve the quality of life among healthy women and women with obesity, sweet diabetes or other diseases 

disturbing sleep.   
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Final Conclusion: 

In the present study, we found out that the sleep health training can have a positive impact on pregnant 

women who are in their third trimester pregnancy and suffering from loss of sleep. As samples were randomly 

divided into two groups and no significant difference exists between them before the intervention, results can be 

generalized to the research population. Thus, the sleep health training is recommended to be integrated with 

routine prenatal cares.  
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