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Abstract  The objective of this study was to explore the sleep problems of medical practitioners working in public 
hospitals. The cross-sectional study was conducted from August to October 2015 on Medical practitioners in four 
public hospitals in Pretoria and Tembisa. The representative sample was 300 doctors selected from these hospitals. 
Their sleep patterns were evaluated using Questionnaires that included Socio-demographic data and the Pittsburg 
Sleep Quality Index (PSQI). STATA 14 was used for analysis of data collected. The sample included 117 (39.3%) 
medical officers, 87 (28.7%), medical interns, 82 (27.3%) medical registrars and 14 (4.7%) community service 
doctors. It provided some evidence of significant distortion in the sleep patterns of medical practitioners as shown by 
high prevalence of sleep deprivation, daytime dysfunction, self-use of medications to sleep and reduced sleep quality. 
Of the 300 participants, 254 (84.7%) where sleep deprived and 161 (53.7%) admitted to have used medications to 
sleep in the past month. The researcher concluded that the quality of sleep or wakefulness of an individual goes a 
long way to determine his or her cognitive output. Sleep deprivation has the potential of compromising a doctor’s 
performance and patient care. There is impairment in the sleep patterns of medical practitioners. It also shows the 
need for improvement, in order to maintain their well-being and performance. 
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1. Introduction 

Various studies done across the globe have brought to 
the attention of health authorities the adverse effect of sleep 
deprivation on doctors’ performance and motivation, their 
behavior, cognition and health [1,2]. Based on available 
data there is no existing documented information related 
to sleep patterns of medical practitioners in South Africa. 
Sleep is defined as a recurring natural unconscious state of 
rest during which the brain’s activity is not apparent, apart 
from the continued maintenance of basic bodily functions 
[3,4,5]. The average duration of sleep of an adult is between 
7-8 hours, but this varies among individuals [4]. Sleep is a 
normal physiological process that is important for well-
being. The quality of sleep or wakefulness of an individual 
goes a long way to determine his or her cognitive output, 
while its lack thereof can lead to health problems and 
psychiatric disorders. Medical practitioners in their 
tortuous course in medical school, both undergraduate and 
postgraduate levels, tend to stay up late to study at night 
and thereafter indulge in long hours of work including 
sleeplessness of night calls. All these cumulatively, could 
result in distortions of their sleep-wake cycle and resultant 
strain in their normal circadian rhythm [1,2]. It is my 
belief that a good part of our medical community, in South 

Africa, might be having poor quality of sleep or 
undiagnosed sleep disorders. Hence this study was done 
to explore this hypothesis. This project was done to 
study the sleep patterns of medical practitioners in public 
hospitals around us from August till October 2015. One 
research question was formulated to guide the study. What 
are the sleep problems of medical practitioners working 
in public hospitals in Pretoria and Tembisa? 

The aim of this study is to explore the sleep problems 
of medical practitioners working in public hospitals in 
Pretoria and Tembisa. The specific objectives of the study 
are to: determine the quality of sleep of medical practitioners 
in Pretoria and Tembisa by using the Pittsburg Sleep 
Quality Index, determine the presence of sleep related 
daytime-dysfunction among medical practitioners in 
Pretoria and Tembisa, determine the prevalence of sleep 
disorders among medical practitioners in Pretoria and 
Tembisa by using the Pittsburg Sleep Quality Index and 
determine the prevalence of self-use of prescription 
sleeping pills among medical practitioners in Pretoria and 
Tembisa. 

2. Literature Review 

Sleep is a vital component of human life. Medical 
practitioners like the general populace need good sleep in 
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terms of quality and quantity to revitalize and function. 
This chapter explores the literature on sleep quality, 
daytime dysfunction due to excessive sleepiness, the  
self-use of medications for sleep and the prevalence of 
sleep disorders. It also looks into existing literature on 
diagnostic tools for assessing sleep. Finally, a summary 
of the findings closes this review. 

2.1. Sleep Quality 
A diversity of beneficial outcomes like healthy 

lifestyles, less daytime- dysfunction, good psychological 
state of mind, are irrefutably associated with good sleep 
quality. On the other hand, poor sleep quality forms the 
basis of sleep disorders especially chronic insomnia [7,8]. 
Notwithstanding the fact that the term “sleep quality” is a 
general concept that is widely used in sleep studies, a 
review of existing literature insinuates that it is not 
completely understood. Sleep quality is actually in its 
complexity a phenomenon that is quite too complex to 
objectively define or measure. Existing data reveals that 
Electroencephalography (EEG) and Polysomnography 
(PSG) have not consistently correlated with how 
individuals subjectively perceived their sleep quality. It is 
better experienced than described [9,10]. 

2.2. Sleep Related Daytime-dysfunction 
Extensive literature exits that show the significant 

impairment in performance that is associated with sleep 
deprivation. Long hours of work embarked on by medical 
doctors have been shown to pose health and safety 
risk to medical doctors. Fatigue due to extended hours of 
wake and inadequate sleep have been associated with 
actual or near-miss incidents on the road for doctors to and 
from work or after night shifts [11,12]. A study done by 
Mustahsan, et al. (2013) at four public and a private 
hospital, in Pakistan, shows that working 80-90 hours per 
week in hospitals results in sleep deprivation and negative 
work performance among doctors. Furthermore, there is 
anxiety, depression and risk of accidents in their personal 
lives. Of the 364 study subjects 287; 78.84% admitted to being 
sleep deprived and 40% of these subjects complained of 
general weakness and poor performance [13]. 

Looking at the study done in the USA by Papp et al. in 
2001 to 2002 on interns and senior residents, it was shown 
that poor sleep can have adverse effects on doctor-patient 
relationship and subsequent reduced compassion towards 
patients [14]. On the other hand, work arrangements that 
are associated with enhancement in total sleep are associated 
with improved patients safety and service delivery. [15,16] 
A meta-analysis by Pilcher and Huffcut showed the association 
of sleep deprivation with sleepiness, neuro-cognitive 
impairment and psychomotor disturbance. [17] All these 
factors that are associated with sleep deprivation are of 
dire need of evaluation especially when observed against 
the back drop of increasing cases of litigations in courts 
against medical doctors in recent times [18,19,20]. 

2.3. Prevalence of Sleep Disorders 
A lot of epidemiological studies exist in recent times 

that looked at sleep disorders like; Insomnia (sleep 

deprivation), hypersomnia with resultant excessive 
daytime dysfunction, narcolepsy and sleep related 
breathing disorders. Remarkably, most of this data 
revealed that Insomnia is the most prevalent and the most 
studied sleep disorder. Although the prevalence is 
not known in Southern Africa, studies done in other 
parts of the world puts the average at 21% to 36.6% 
[13,21,22,23]. 

Furthermore, studies done in the past has shown that 
demographic and socio- economic factors play a role in 
the prevalence of insomnia and other sleep disorders. 
Sleep disorders increases with age. Half of elderly people 
above the age of seventy (70 years) have one or more 
sleep disorders. [24,25,26,27] Insomnia and daytime 
dysfunction due to excessive sleepiness tends to be more 
common among women than men. [28,29] This distinction 
is both in terms of frequency and severity and the 
increasing ratio is more prominent among the elderly. 
[30,31] Epidemiological data also reveals difference in 
terms of race. White populations tend to report symptoms 
of insomnia more than the non-whites, and are more likely 
to seek medical help thereof. [32] Studies that compared 
insomnia among individuals with varying education and 
income levels revealed that symptoms were more common 
among those who earn less and those of lower educational 
status. [27,33,34] 

Psychiatric disorders also play a major role in the 
prevalence of sleep disorders. Insomnia is generally more 
common among this group, with depression and mania as 
the greatest contributing conditions. The prevalence of 
insomnia is greater than 80% in patients with major 
depressive disorders. [35,36] Some medical conditions 
predispose individuals to sleep disorders. Insomnia is 
more prevalent among people with respiratory disease, 
cardiovascular conditions, rheumatism, arthritis, malignancy 
and other painful conditions. The prevalence is also higher 
among those whom their medical conditions are 2 or more 
or have higher recurrence. [37,38,39,40] There is good 
epidemiological evidence of association between insomnia 
and substance use like alcohol, tobacco and caffeine. 
The use of these substances tends to correlate with higher 
prevalence of insomnia, as well as medications like anti-
hypertensive drugs. [41,42,43] Epidemiological data from 
studies done in the USA, Europe and Asia gave the 
prevalence of less common sleep disorders as follows; 
hypersomnia was 0.4% to 16%, Restless leg syndrome was 
6% to 10% and obstructive sleep apnea was 1% to 6%. 
[40,44,45,46] Narcolepsy was far more common in Asia 
than in the western countries. Japanese studies done on 
prevalence of narcolepsy had figures of I50-600 per 
100,000 compared to 20-70 per 100,000 in the USA and 
Europe. [47,48] There is no current data that explores the 
prevalence of sleep disorders among medical practitioners 
in South Africa and environs. 

2.4. Self-use of Sleeping Pills 
A national health and nutrition examination survey 

done in the USA by Bertisch, et al. showed that 
approximately, 3% of adults used prescription medications 
commonly used for insomnia in the last one month. 55% 
of these adults where taking 2 medications concurrently 
and 10% were using 3 or more sedatives. [20] A previous 
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study done in Iran on medical students and registrars 
revealed 3.3% of self-use of sleeping pills among 
respondents in the past month. [49] There was no 
documented evidence that shows the number of persons or 
medical doctors using sleeping pills in our part of the 
world (Southern Africa). 

2.5. Diagnostic Tools for Assessing Sleep 
Patterns 

A wide range of useful tools exist that have been used 
for sleep related studies. This includes the: Pittsburg sleep 
quality index, Epworth Sleepiness Scale, [50] Hamilton 
Depression Rating Scale [51] and Polysomnography for 
experimental studies. [52] The Epworth Sleepiness Scale 
is a tool used to assess daytime sleepiness. In its use, 
subjects are asked to rate their sleepiness as a probability 
in discrete settings. [50] The Hamilton Depression Rating 
Scale is a tool for assessing depression in clinical research 
invented by Max Hamilton. It evaluates mood, guilt, 
suicide thoughts, insomnia, somatization, agitation or 
retardation and loss of weight. It’s a questionnaire that is 
shown among other items to place emphasis on insomnia. 
[51] Polysomnography (PSG) is a test used to diagnose 
sleep disorders. It uses multiple parameters to assess sleep 
patterns, monitors the physiological changes that are 
associated with sleep in terms of brain waves, eye 
movements, skeletal muscle activity, cardiac rhythm, air 
flow while breathing and pulse oximetry. These 
parameters are given as traces. It is mostly conducted at 
nights and can be used for both adult and children. 
Polysomnography acclaimed to be the gold standard for 
diagnosis of sleep disorders, is complex, time consuming 
and quite expensive for use in epidemiological studies. [52] 

The Pittsburg sleep quality index chosen for this study 
is one of the oldest and the most widely used tool for 
sleep studies. It is an open questionnaire produced by the 
researchers of the University of Pittsburg. It was 
developed for easy use in research and for clinical 
diagnosis of sleep disorders. The PSQI which is currently 
available in 56 languages is quite popular due to the fact 
that it is concise, easy to use and freely available. As a 
tool its test-retest reliability and validity have been proven 
to be quite high as demonstrated by psychometric studies. 
[9,53] It is a self-rated questionnaire designed for adults 
that assesses sleep quality, sleep medication use and 
disturbance over a one month interval. The PSQI 
comprises of nineteen (19) self-rated questions and five 
(5) questions rated by the bed partner/ roommate. The 
five questions are only used for clinical information and 
not recorded in this current study. The 19 self-rated 
questions are categorized into seven (7) components 
(scores). This includes subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep 
disturbance, use of sleep medications and daytime 
dysfunction. These scores are summated to give a global 
score. A global score greater than 5 depicts a disorder in 
sleep. The scoring system of the PSQI and its analysis is 
self- explanatory and easy to use (see Appendix E). [9,53] 

The seven (7) domains of the PSQI are standardized 
designs of spheres that are routinely evaluated in clinical 
consultations of patients with sleep/wake complaints. It is 
of proven validity and reliability in distinguishing “good” 

and “poor” quality sleep. A global PSQI score greater than 
5 yielded a diagnostic sensitivity of 89.6% and specificity 
of 86.5% (p<0.001). [53] Many studies that used the PSQI 
in the past have shown high validity and good psychometric 
qualities. [54,55] Previous literature reveals that only one 
study has been done to validate the PSQI in sub-Saharan 
Africa. This study was conducted by Olutayo, et al. on 520 
University students. It was able to confirm psychometrically 
that the PSQI correlates with the Diagnostic and Statistical 
Manual of Mental Disorders, fourth edition (DSM-IV) and 
subsequently validate the PSQI as a useful tool for 
detecting sleep disorders in our population. [56] 

Hence the high reliability, validity, inexpensiveness and 
freely availability of the PSQI made it a very useful tool 
for the purpose of this type of research and explains why it 
was chosen thereof. Quite a significant number of studies 
have been done on sleep patterns, prevalence of sleep 
disorders, sleep deprivation and its consequences and the 
self-use of sleep medications. Most of these studies were 
done in other parts of the world but none really explores 
the sleep patterns of medical practitioners in South Africa. 
In summary, more research is imperatively needed 
regarding sleep patterns of our medical practitioners, here 
in South Africa and its possible effect on service delivery. 

3. Methodology 

3.1. Study Design 
The study is a cross-sectional questionnaire-based 

descriptive study. 

3.2. Setting 
The setting of this study was four (4) public hospitals in 

Pretoria. These included Steve Biko Academic Hospital, 
Tshwane District Hospital, Kalafong Hospital and 
Tembisa Hospital. These four hospitals where chosen 
because they had all for categories of medical doctors that 
where the target population of the study. It included 
doctors working in various wards and departments of 
these Hospitals. Mamelodi Hospital was the only public 
hospital in Pretoria left out of the study and this is due to 
the fact that when this study was conducted it did not have 
designated medical registrars. 

3.3. Study Population 
The study population consists of full-time doctors; 

medical Interns, community service doctors, medical 
officers and medical registrars working in four public 
hospitals in Pretoria and Tembisa, who were available and 
were willing to participate in the study. Private hospitals, 
where not part of this population as they didn’t have these 
four categories of doctors. 

3.4. Sample Size 
Based on the sample population, the extrapolated 

sample size required for this study to attain a statistically 
significant outcome was approximately 300 participants. 
No sample calculation was undertaken for this because 
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there is no information available in South Africa on this 
type of survey. Hence the researcher, as advised by the 
statistician of the medical research council of South 
Africa was encouraged to recruit about 50% of the entire 
population of the staff from these locations. 

3.5. Selection of Participants 
A stratified random sampling with proportional 

allocation was used in the selection of participants in this 
study. The sampling frame was a list of medical doctors 
working in the four hospitals that were obtained from the 
Human resource/Administrative department of each 
hospital. Each doctor on the list had a unique number. The 
categories of doctors in terms of designations in the 
hospitals; medical Interns, community service doctors, 
medical officers and medical registrars each represented  
a stratum in the sampling of staff of the four hospitals. 
The sample size was proportionally allocated per each 
stratum. 

A simple random sampling technique was used to select 
the participants from each stratum (hospital/designation 
category) with that of male and female participants done 
separately to ensure equal proportions. The simple random 
sampling was done by picking up the allocated unique 
codes of the participants from a basket. When no 
participant was available, the next on the sample frame 
(list of doctors) was chosen for the study. T a b l e  1  
shows allocated numbers that were sampled to make a 
total sample size of 300. 

Inclusion Criteria, for this study was that participants 
were full time medical practitioners registered with the 
health professions council and these includes; Medical 
Interns, community service doctors, medical registrars and 
medical officers. 

Exclusion Criteria, was that part-time medical doctors 
(doctors doing sessions only); specialists, medical 
managers and clinical executives that are strictly 
administrative staff were not selected to participate in the 
study. 

3.6. Definition of Variables 
Participants where full-time medical doctors; medical 

interns, community service doctors, medical officers and 
medical registrars working in four public hospitals in 
Pretoria and Tembisa chosen for the study. 

Daytime dysfunction was when one had reduced 
functioning due to excessive sleepiness. 

Need medications to sleep described the participants 
that used prescribed or over the counter medications to 
help themselves to sleep in the past month. 

Sleep disturbance described how often the participants 
had trouble sleeping in the past month. 

Sleep duration was the actual numbers of hours of 
sleep per night that participants did get in the past month. 
Duration less than 5 hours is distorted. 

Sleep efficiency = (Number of hours slept/Number of 
hours spent in bed) x 100 Sleep efficiency less than 65% 
is distorted. 

Sleep latency is a measure of how difficult it is to fall 
asleep after lying down at night. It is distorted if it is more 
than 30minutes. 

Subjective sleep quality is how the participants 
subjectively rate their quality of sleep (self-rating of sleep 
quality). 

Total sleep score category (total sleep quality) is a 
global score that summates the 7 domains of the PSQI.   It 
was an objective assessment of the total quality of sleep 
and a score >5 indicated that a participant was having 
severe difficulties in at least two domains, or moderate 
difficulties in more than three domains. 

3.7. Data Collection Instrument 
The data collection instrument (Appendix B) was a 

self-administered questionnaire that was formulated from 
the Pittsburg Sleep Quality Index (PSQI), an open 
questionnaire which is a standardized measure that has 
been widely used in sleep research. A demographics 
section that included age, sex, institution and designation 
of the participants was included at the beginning of the 
questionnaire without modifying the components of the 
PSQI (as permissible) not to alter its validity or 
psychometric qualities. 

The questionnaire composed of 19 items that produced 
a global sleep quality index and 7 component scores 
reflecting sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbance, use of 
sleeping medications, and daytime dysfunction. Each 
component is scored from 0 to 3 points. The total index 
score is between 0 and 21; the higher the score, the lower 
the quality of sleep. A global score greater than 5 was an 
indicator of significant sleep problem. 

3.8. Data Collection 
The self-administered questionnaire was distributed by 

the researcher to the participants of the study (medical 
doctors), working in four public hospitals in Pretoria; 
these are Steve Biko Academic Hospital, Tshwane District 
Hospital, Kalafong Hospital and Tembisa Hospital from 
August to October 2015. The doctors were seen in their 
outpatient departments and wards. Instructions were 
given to medical practitioners on how to complete the 
questionnaires. Subsequently, the questionnaires were 
collected after completion and analyzed. 

3.9. Data Analysis 
Data was analyzed with the help of biostatistician  

of the Medical Research Council of South Africa, using  
the EPI Info. The data was captured using Excel 2013 
while STATA 14 was used to undertake the analysis. 
Descriptive statistics were used; with results presented in 
frequencies and proportions as well graphs and tables, 
were applicable. 95% Confidence interval, Standard Error 
(SE) and p-value were parameters used to further elaborate 
the analyzed data. 95% Confidence interval depicted 
Interval estimation with 95% chance that the Population 
Mean is within 2 S.E of the sample Mean. Standard Error 
(SE) was a measure of the deviation of the sample mean 
from the actual mean of the population. The p-value was 
the least level of statistical significance at which the null 
hypothesis was rejected. From these, conclusions were 
drawn and recommendations made. 
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Table 1. Allocated numbers that were sampled 

Hospitals Medical registrars Medical officers Community service doctors Medical interns  
Steve Biko Academic 154(70) 55(25) 3(1) 84(38)  

Kalafong 13(6) 89(41) 9(4) 66(30)  

Tembisa 9(4) 101(46) 12(6) 37(17)  

Tshwane District 4(2) 11(5) 8(3) 4(2)  

Total staff 180 256 30 191 657 

Total sample 82 117 14 87 300 

Key: Stratum (sample). 
 

3.9.1. Fisher’s Exact Test 
The Fisher’s exact test for statistical significance was 

used to analyze the association between the various PSQI 
domains and the designation of participants. 

3.9.2. Hypothesis 
Null hypothesis (Ho): Age, sex, institution or 

designation of the participants had no influence on the 
response variable (PSQI-sleep domains of the participant). 

Alternative hypothesis (Ha): Age, sex, institution or 
designation of the participants had an influence on the 
response variable (PSQI-sleep domains of the participant). 

The Null hypothesis was rejected if the p-value <0.05. 

3.10. Ethical Consideration 
Ethical approval was obtained from the research ethics 

committee of the faculty of health sciences of the 
University of Pretoria (Appendix C). The main ethical 
considerations of this study were confidentiality and 
informed consent. An informed consent was obtained 
from the participants according to the University of 
Pretoria ethical committee format. 

Each questionnaire had a page requesting the  
candidate to fill in the self-administered questionnaire and 
re-assuring them of confidentiality as the questionnaire is 
anonymous and results would not be published by naming 
the hospitals. A written informed consent was obtained 
from the Chief Executive officers/Clinical Executives of 
the hospitals where the participants work (Appendix D). 

The funding of this research was undertaking solely by 
the researcher and there was no other source of funds 
that could have led to conflict of interest or bias. No 
other ethical issues were envisaged or encompassed in the 
study. 

4. Result 

4.1. Introduction 
This chapter outlines the key findings of this study.  

It gives a summary of the analysis of the sleep  
domains. Data was collected using questionnaires  
that were completed by 300 medical practitioners  
from August to October 2015 from the four hospitals 
chosen for this current study. Twelve medical doctors 
among those selected were not available for the study due 
to their own personal reasons/disposition. The next 
doctors on the sample frame (list of doctors) were selected 
for the study from the same stratum and gender as 
replacement. 

4.2. Demographic Characteristics-
participants 

4.2.1. Gender 
The chart (Figure 1) shows the gender distribution of 

the participants. This was equally distributed to reflect the 
study population. 

 
Figure 1. Gender distribution of participants 
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Figure 2. Age distribution of participants 

4.2.2. Age 
The ages of the participants ranged from 25 to 42 years. 

The histogram for age (Figure 2) showed that it is poly-modal, 
which means that the distribution has two or more localized 
modes thus the Median and Interquartile range was reported. 

Median = 32 
Interquartile range (IQR) = (28, 35) 

4.2.3. Designation 
As illustrated by the Chart (Figure 3), the four groups 

of doctors that do full time duties were chosen for the 
current study. These are medical interns (28.67%), 
community service doctors (4.67%), medical registrars 
(27.33%) and medical officers (39.33%). 

 
Figure 3. Graph showing designation of participants 

 
Figure 4. Proportion of the participants from the four institutions 
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4.2.4. Institution 
The chart (Figure 4) denotes the distribution of 

participants as chosen from the four public hospitals in 
Pretoria and Tembisa. Steve Biko Academic Hospital 
(SBAH): 44.67%, Kalafong Hospital: 27%, Tembisa 
Hospital: 24.33% and Tshwane District Hospital: 4.00%. 

4.3. Pittsburg Sleep Quality Index  
of the Participants 

4.3.1. Sleep Latency 
Sleep latency indicates how long it takes the 

participants to fall asleep and how frequently do they have 
a problem with this in the past month. Inability to fall 
asleep within 30 minutes depicts early insomnia. Table 2 
shows that 70 participants had inability to fall asleep 
within 30 minutes of going to bed. 

Table 2. PSQI-Sleep latency 

Variable Participants Proportion SE 95% CI 
< or = 15 minutes 114 0.380 0.031 0.323 0.668 
16 - 30 minutes 116 0.387 0.028 0.332 0.443 

31 - 60 minutes 50 0.167 0.021 0.128 0.213 
>60 minutes 20 0.067 0.014 0.043 0.101 

4.3.2. Sleep Duration 
The sleep duration of the participants indicates the 

number of hours of actual sleep that they get on each night 
(Table 3). Sleep duration of less than 5 hours per night 
indicates sleep deprivation. The results show that 28 
participants (9.3%) of the participants sleep for less than 5 
hours at night (95% CI: 6.5-13.2). 

Table 3. PSQI-Duration of sleep 

Duration Participants Proportion SE 95% CI 
>7 hours 133 0.443 0.028 0.388 0.500 
6-7 hours 77 0.257 0.025 0.210 0.309 

5-6 hours 62 0.207 0.023 0.164 0.257 
<5 hours 28 0.093 0.016 0.065 0.132 

4.3.3. Sleep Disturbance 
The domain of sleep disturbance shows the number of 

participants that had disturbance of their sleep like waking 
up in the middle of the night, having to get up to use the 
restroom, coughing, snoring, feeling too cold/warm, 
nightmares, feeling pain etc. As indicated in Table 4, of 
the 300 participants, 287 had sleep disturbance in once or 
twice a week. One (1) participant had sleep disturbance 
three or more times a week, while, only 12 participants 
did not have sleep disturbance in the past month. 

Table 4. PSQI-Disturbance of sleep 

Disturbance Participants Proportion SE 95% CI 
Not during the 

past month 12 0.043 0.023 0.023 0.069 

Once or twice a 
week 287 0.957 0.012 0.927 0.975 

Three or more 
times a week 1 0.003 0.003 0.001 0.024 

4.3.4. Sleep Efficiency 
Sleep efficiency = (number of hours of sleep/number of 

hours in bed) x 100%. 
PSQI used in this current survey indicates that people 

with percentages less than 65% had significantly distorted 
sleep efficiency. Table 5 shows that 277 participants 
(92.3%) had sleep efficiency less than 65% (95%CI:  
88.7 - 94.9). 

Table 5. PSQI-Sleep efficiency 

Efficiency Participants Proportion SE 95% CI 

>85% 22 0.073 0.019 0.045 0.127 

65-84% 1 0.003 0.003 0.000 0.023 

<65% 277 0.923 0.015 0.887 0.949 

4.3.5. Subjective Sleep Quality 
The subjective sleep quality illustrates how participants 

rated their sleep quality themselves. The domain of  
sleep quality as shown in Table 6 indicates that of the  
300 participants in the study, 190 rated their sleep as 
very good, 65 rated their sleep as fairly good, 28 rated 
their sleep as fairly bad and 17 rated their sleep as very 
bad. 

Table 6. PSQI-Subjective sleep quality 

Subjective sleep 
quality Participants Proportion SE 95% CI 

Very good 190 0.633 0.315 0.556 0.719 

Fairly good 65 0.217 0.024 0.173 0.267 
Fairly bad 28 0.093 0.017 0.065 0.132 

Very bad 17 0.057 0.035 0.035 0.089 

4.3.6. Sleep Related Daytime Dysfunction 
This result illustrates the proportion of participants who 

in the past month of the study had difficulty with keeping 
awake while driving, eating or engaging in social 
activities or those who reduced eagerness to get things 
done due to sleepiness (Table 7). In terms of daytime 
dysfunction, 232 of the 300 participants had at least one 
incident of daytime dysfunction due to sleepiness in the 
past month. The result also goes further to show that 27 
(9.0%) of these 232 participants had considerably serious 
problems with daytime dysfunction (95% CI: 6.23 - 12.83). 

Table 7. PSQI-Daytime dysfunction due to sleepiness 

Daytime dysfunction Participants Proportion SE 95% CI 
Not during the past month 

(no problem) 68 0.226 0.244 0.176 0.297 

Less than once a week 
(slight problem) 131 0.436 0.028 0.381 0.493 

Once or twice a week 
(somewhat of a problem) 74 0.246 0.024 0.200 0.299 

Three or more times a week 
(a serious problem) 27 0.090 0.017 0.062 0.128 
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4.3.7. Self-use of Prescription Medication for Sleep among Medical Practitioners in Pretoria and Tembisa 
The self-use of prescription medication for sleep by the participants is depicted in the result given in Table 8. It shows 

that a total 161 of the 300 participants admitted to have used medications for sleep in the past month and of these; 23 
participants, 7.7% (95% CI: 5.1 - 11.3) used medications almost on daily basis. 

Table 8. Need medications to sleep 

Need medications to sleep Participants Proportion SE 95% CI 

Not during the past month 139 0.463 0.042 0.385 0.555 

Less than once a week 97 0.323 0.027 0.272 0.379 

Once or twice a week 41 0.137 0.019 0.102 0.181 

Three or more times a week 23 0.077 0.015 0.051 0.113 

4.3.8. The Prevalence of Sleep Disorders 
The prevalence of sleep disorders among the medical practitioners is given by the summation of all the domains to 

produce a global PSQI score and scores >5 indicated bad quality of sleep as depicted in Table 9 below. The prevalence of 
sleep disorders is 84.7% (95% CI: 80.1 - 88.3), in other words 254 of the 300 participants have associated bad  
quality sleep as indicated by their total sleep score. Only 15.4% (46 participants) experience good sleep quality (95% CI: 
10.4 - 22.4). 

Table 9. Total sleep score category 

Description Participants Proportion SE 95% CI 

Associated good total sleep quality (=/<5) 46 0.154 0.140 0.104 0.224 

Associated bad total sleep quality (>5) 254 0.847 0.021 0.801 0.883 

Key 
Proportion: Proportion estimate 
Associated good total sleep quality: Proportion without sleep disorders  
Associated bad total sleep quality: Proportion with sleep disorders. 

4.3.9. Significant Association with Designation 
In Table 10, there was significant association between the medical designation of the participants and PSQI-Sleep 

efficiency while a marginal association exists with PSQI-Subjective sleep quality. The deduction was that participants 
from various designations suffer from poor quality sleep but the community service doctors significantly suffer the least 
in comparison to others in terms of Sleep Efficiency (p-value =0.008). 

Table 10. Fisher’s exact test of association between designations of participants and the PSQI-Sleep domains 

PSQI-Sleep domains Fisher’s exact of association with designation 
Sleep duration 0.138 
Sleep disturbance 0.704 

Sleep latency 0.510 
Daytime dysfunction due to sleepiness 0.799 

Sleep efficiency 0.008*** 
Subjective sleep quality 0.057 

Need medications to sleep 0.623 
Total sleep score category 0.266 

***Significant association. 
 

4.4. Discussion of Results 
Medical doctors form the bedrock of the health sector 

of any country. To provide efficient service delivery to 
humanity in general, doctors as human beings need to be 
in their best physical, mental and social state. This is 
imperative in order to achieve our global health initiative. 
It will go a long way to ameliorate the scourge of 
litigations that abound and pose a major threat to the 
modern day generation of doctors. [18,19] A lot of 
previous studies have been done to evaluate sleep quality 
of doctors in other parts of the world but none has been 
done in Africa or South Africa to be more specific. 

[12,13,14,61] The PSQI used as the measuring tool in this 
study gives a standardized, quantitative measure of sleep 
quality, that promptly discerns good and bad quality 
sleep and this has been shown previously to correlate with 
Polysomnography which is the gold standard in sleep 
studies. [9,52] 

4.5. Subjective Sleep Quality of Medical 
Practitioners in Pretoria and Tembisa 

This current study shows evidence that a large 
proportion of medical doctors self- rated their sleep to be 
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of poor quality. As noted from the results of this current 
study, 17 of the 300 participants (5.7%) rated their  
sleep patterns as very bad. This has a near comparison but 
is higher than the 1.25% who self-rated that subjective 
sleep quality as very bad in the Chien, et al. study  
using the PSQI and cardiopulmonary coupling technique 
for sleep analysis. This study was conducted in  
hospital setting. They selected 175 (44.99%) of the total 
389 staff nurses for the study. This is comparative to the 
current study were 300 (45.66%) of the 657 total 
population of the eligible medical doctors were selected. 
[57] 

4.6. Daytime-dysfunction among  
Medical practitioners in Pretoria  
and Tembisa 

With respect to daytime dysfunction due to excessive 
sleepiness, 9.0% had significantly serious problems  
(95% CI: 6.23 - 12.83). This is a relatively higher 
proportion when compared to the study done by 
Kanita, et al. on 4,500 Physicians in Japan. In that study 
excessive daytime sleepiness was reported by 3.5%. [59]  
A study done in the USA by Papp, K.K. et al. in  
2001-02 with interns and senior residents showed that 
poor sleep can have adverse effects on doctor-patient 
relationship and subsequent reduced compassion towards 
patients. [14] On the other hand, work arrangements that 
are associated with enhancement in total sleep are 
associated with improved patients safety and service 
delivery. [14,60,61] 

Apart from work related issues, daytime dysfunction 
due to excessive sleepiness can have dire consequences  
on the lives of medical doctors. Steel, et al. in 1996 
studied the prevalence and risk factors associated with 
motor vehicle accidents and near-crashes of resident 
doctors working in emergency departments and doing 
night and day duties. They found out that 74% of motor 
vehicle accidents and 80% of near crashes occurred 
after night shifts as compared to; 12% of motor vehicle 
accidents and 7% of near crashes occurring after day 
duties. [12] 

4.7. Self-use of Medications to Sleep among 
Medical Practitioners in Pretoria and 
Tembisa 

In this current survey about 21.4% of medical doctors 
admitted to requiring medications to sleep in the past week. 
A previous study done in Iran on medical students and 
registrars revealed 3.3% of use of sleeping pills among 
respondents in the past month. [49] 

This in correlation is actually a lot more, the difference 
might be attributable to the fact medical students were 
included in the Iranian study. Putting the survey done on 
the general population in the USA by Bertisch, et al.  
into context, that had 3% of adults used prescription 
medications for insomnia [20], it can be said that the 
finding from this current study is proportionately higher. 
This is further supported by evidence from Doi, et al. in 
1997, a study conducted on the general adult population of 
Japan using the same PSQI that gave hypnotic medication 

use as 3.5% among male respondents and 5.4% among 
female respondents. [58] 

4.8. Prevalence of Sleep Disorders among 
Medical Practitioners in Pretoria and 
Tembisa 

Finally, with respect to total sleep score greater than 5 
that correlates with sleep disorders 254 of the 300 
participants, 84.7% of the participants suffer from sleep 
deprivation (95% CI: 2.1 - 80.1). This is a lot more 
compared to the prevalence of sleep disorders in studies 
that where conducted in general population as shown by 
previous epidemiological data (21% - 36.6%). [21,22,23] 
A cross-sectional study done by Mustahsan, et al. in 2012 
in Karachi, Pakistan revealed that 78.84% of medical 
interns and post graduate trainees admitted to be sleep 
deprived. [13] Hence putting this current study and 
previous studies into context, we could infer that doctors 
are perceived to be far more sleep deprived when 
compared to the general population. Kanita, et al. further 
showed that the adjusted odds ratio for medical incidents 
was more for doctors subjected to prolonged working 
hours and who admitted to be sleep deprived. [59] 

The meta-analysis done by Pilcher and Huffcutt on 19 
original research studies firmly suggested that overall 
sleep deprivation strongly impairs human functioning. 
They showed that partial sleep deprivation had more 
effect on human functioning than long-term or short term 
sleep deprivation. Their study also went further to show 
that mood is more affected by sleep deprivation compared 
to motor function and Cognition. [17] Doi, et al. 
conducted a similar study using the PSQI on the general 
adult population in Japan. Difficulty in initiating sleep was 
reported as 8.6% among males and 12.6% among females. 
[58] The current study recorded the sleep latency 
(difficulty in initiating sleep) as 23.4%, and did not 
differentiate between that of males or females. 

5. Conclusion and Recommendations 

5.1. Conclusion 
The current study is the first to analyze the sleep 

patterns of hospital doctors in an African setting, using 
objective measures. 

The data as portrayed in this study provides evidence of 
significant distortion in the sleep patterns of medical 
practitioners in the areas where this study was conducted. 
It established that about 84.7% of medical doctors 
experienced poor quality of sleep when assessed 
objectively using the PSQI. 

Based on existing literature poor sleep quality could be 
impacting on the mental, social and physical health of the 
large proportion that are sleep deprived. This in turn could 
have a negative impact on the on the delivery of their 
professional service to patients. 

Another significant finding is the fact that a significant 
proportion of our medical doctors indulge in self-use of 
prescription medications to assist them to sleep. 

Future studies are probably needed to see the extent of 
discretion or rationality or the lack thereof in this 
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indulgence. This will form the basis for appropriate steps 
to be taken to regulate the practice and ensure that it 
doesn’t progress to detriment. 

5.2. Recommendations 
For us to optimize our service delivery while putting 

the welfare of our doctors into context, appropriate 
measures should be taken by relevant authorities to reduce 
or limit the duty hours of our medical practitioners. This is 
in view of the fact that fatigue on the side of medical 
practitioners can have detrimental consequences on 
patient’s safety. 

This is buttressed by the study done by Landrigan, et al. 
in the United Kingdom in 2004 with Interns as 
participants, which showed benefits in terms of reduced 
errors by Interns after introduction of an intervention that 
eliminated extended work shifts and reduced the number 
of work hours per week. [61] 

Secondly, medical practitioners should be made aware 
of the potential impact of sleep deprivation and the 
associated tendency of self-use of prescription and over 
the counter medications to assist in sleeping, (21.4% of 
participant as revealed by this current study). 

Awareness should be made to encourage medical 
practitioners to imbibe the culture of seeking professional 
help when necessary and avoid the potential of 
indiscriminate use of pharmacological products that could 
have dire consequences. 

It will be worthwhile to bring into limelight the 
potential hazards of daytime dysfunction like falling 
asleep while driving after night shifts and suitable 
measures can be put in place to curb such risks. 

These recommendations have to be weighed against the 
backdrop of limited financial resources and shortage of 
medical personnel in the African context. 

Area of further research should conceivably include 
sleep studies in other health facilities (public and private) 
in order to capture the pattern in hospitals across the 
nation with the possibility of expanding to the entire 
Southern African region and Africa as a continent. 

5.3. Study Limitations 
It is acknowledged that this study has some limitations. 

Firstly, a limitation of this study is that the researcher did 
not conduct Polysomnograhy which is adjudged to be the 
gold standard for sleep evaluation. [52] Studies that 
implore Polysomnography are quite expensive, require 
a special team and machinery and are also relatively time 
consuming. It would have been difficult to conduct this 
kind of study. Hence the researcher opted to use the PSQI 
which has been validated to provide objective assessment 
of sleep patterns in the past. 

Secondly, in a survey like this, there could be 
inconsistency and incompleteness in the completion of 
forms, affecting the overall quality of data. These factors 
were put into consideration in the final analysis of data by 
the statistician.  

Thirdly, we cannot exclude the probability of a recall 
bias occurring in this study as the responses of the 
participants where in retrospect. 

Fourthly, this study did not analyze the sleep patterns of 
males and female respondents separately for comparison 
as noted in some previous studies. This was not part of the 
objectives of the study. 

The fifth limitation of this study was that it was 
conducted only in public hospitals, the fact that more one 
hospital was used adds to its strength. 

Lastly, data was collected using a self-administered 
questionnaire. There is a possibility of over or under 
reporting by respondents. 

Other studies can be done to understand the self-use of 
sleep medications among medical practitioners especially 
as regards the type and number of medications that are 
used concurrently. Experimental studies could be 
conducted to understand the possible effect of sleep 
deprivation on medical training in this part of the world. 
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Appendix B 

 
5. During the past month, how often have you had trouble 
sleeping because you… 

Not during the 
past month 

Less than once a 
week Once or twice a week Three or times a 

week 
a. Cannot get to sleep 
within 30 minutes     

b. Wake up in the middle of the night or early Morning     
c. Have to get up to use the bathroom     
d. Cannot breathe comfortably     
e. Cough or snore loudly     
f. Feel too cold     
g. Feel too hot     
h. Have bad dreams     
i. Have pain     
j. Other reason(s), please describe:     
6. During the past month, how often have you taken medicine 
to help you sleep (prescribed or “over the counter”)?     

7. During the past month, how often have you had trouble 
staying awake while driving, eating meals, or engaging in 
social activity? 

    

 No problem at 
all 

Only a very slight 
problem Somewhat of a problem A very big 

problem 
8. During the past month, how much of a problem has it been 
for you to keep up enough enthusiasm to get things done?     

 Very good Fairly good Fairly bad Very bad 
9. During the past month how would you rate your 
sleep quality overall?     

 No bed partner 
or roommate 

Partner/roo mmate 
in the other room 

Partner in the same room 
but not in the same bed 

Partner in same 
bed 

10. Do you have a bed partner or room mate?     

 Not during 
the past month 

Less than once a 
week 

Once or twice 
a week 

Three or more 
times a week 

11. If you have a room mate or bed partner, ask him/her how 
often in the past month you have had:     

a. Loud snoring     
b. Long pauses between breaths while asleep     
c. Legs twitching or jerking 
while you sleep     

d. Episodes of disorientation or confusion during sleep     
e. Other restlessness while you sleep, please describe:   
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