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معدل انتشار الحرمان من النوم وعلاقته بالاكتئاب لدى الأطباء المقيمين العاملين 
في مستشفى الملك فهد الجامعي في مدينة الخبر بالمملكة العربية السعودية

اإ�ضراء محمد المداح، بدرية خالد الدبل، محمد �ضلح خليل

abstract: Objectives: Sleep deprivation is common among medical residents of all specialties. This study 
aimed to determine the prevalence of sleep deprivation and depressive symptoms among medical residents in 
King Fahd University Hospital (KFUH) in Al Khobar, Saudi Arabia. Furthermore, the association between sleep 
deprivation, sleepiness and depressive symptoms was examined. Methods: This cross-sectional study took place 
between February and April 2012 and involved 171 KFUH medical residents of different specialties. Data were 
collected using a specifically designed questionnaire eliciting demographic information, working hours and number 
of hours of sleep. In addition, validated Arabic versions of the Epworth Sleepiness Scale and the Beck Depression 
Inventory-2 (BDI-2) were used. Results: The prevalence of acute sleep deprivation and chronic sleep deprivation 
among residents in KFUH was 85.9% and 63.2%, respectively. The prevalence of overall sleepiness was 52%; 43.3% 
reported being excessively sleepy in certain situations while 8.8% reported being excessively sleepy regardless of the 
situation. Based on the BDI-2, the prevalence of mild, moderate and severe depressive symptoms was 43.3%, 15.2% 
and 4.7%, respectively. Significant associations were found between sleep deprivation and depressive symptoms; 
depressive symptoms and sleepiness, and depressive symptoms and being a female resident. Conclusion: The 
vast majority of medical residents had acute sleep deprivation, with more than half suffering from chronic sleep 
deprivation. The number of hours and quality of sleep among the residents were strongly associated with depressive 
symptoms. New regulations are recommended regarding the number of working hours and night duties for medical 
residents. Further studies should assess these new regulations on a regular basis.
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الملخ�ص: الهدف: ي�ضود الحرمان من النوم بين الاأطباء المقيمين العاملين في جميع التخ�ض�ضات الطبية، لذا هدفت هذه الدرا�ضة اإلى تحديد مدى انت�ضار 
الحرمان من النوم واأعرا�س الاكتئاب لدى الاأطباء المقيمين العاملين في م�ضت�ضفى الملك فهد الجامعي في مدينة الخبر بالمملكة العربية ال�ضعودية. وتم كذلك 
فح�س العلقة بين الحرمان من النوم والنعا�س واأعرا�س الاكتئاب. الطريقة: اأجريت هذه الدرا�ضة المقطعية في الفترة ما بين فبراير واأبريل 2012، و�ضملت 
الدرا�ضة لا�ضتنباط المعلومات  ا�ضتبيان �ضمم خ�ضي�ضا لهذه  البيانات با�ضتخدام  171 من الاأطباء المقيمين في مختلف التخ�ض�ضات الطبية. وقد تم جمع 
العامة، وعدد �ضاعات النوم والعمل، كما ا�ضتخدمت الاأ�ضئلة في مقيا�ضي اإبوورث للنعا�س وبيك للجرد والاكتئاب بعد توثيق م�ضد اقيتهما في ن�ضختهما العربية. 
النتائج: كان معدل انت�ضار الحرمان من النوم الحاد والمزمن لدى الاأطباء المقيمين العاملين في م�ضت�ضفى الملك فهد الجامعي يعادل %85.9 و %63.2 على 
التوالي. وكان انت�ضار النعا�س ب�ضكل عام بمعدل %52؛ %43.3 منهم يعانون من النعا�س في حالات معينة بينما %8.8 منهم يعانون من النعا�س ب�ضكل 
مفرط بغ�س النظر عن الو�ضع. و بناء على مقيا�س بيك للجرد والاكتئاب الموثق الم�ضد اقية كان معدل انت�ضار اأعرا�س الاكتئاب الب�ضيط والاكتئاب المعتدل 
والاكتئاب ال�ضديد بن�ضب %43.3 و %15.2 و %4.7 على التوالي. وكان هناك ارتباط ذا دلالة اإح�ضائية بين الحرمان من النوم واأعرا�س الاكتئاب، وبين 
اأعرا�س الاكتئاب والنعا�س، وبين اأعرا�س الاكتئاب عند الطبيبات المقيمات. الخلا�صة: تعاني الغالبية العظمى من الاأطباء المقيمين من الحرمان من النوم 
الحاد، ويعاني اأكثر من ن�ضفهم  من الحرمان من النوم المزمن. و يرتبط عدد �ضاعات النوم ونوعيته بقوة مع اأعرا�س الاكتئاب. نو�ضي بتوفير اأنظمة جديدة 

فيما يتعلق بعدد �ضاعات العمل والمناوبات الليلية للأطباء المقيمين. كما يجب اإجراء مزيد من الدرا�ضات لتقييم هذه الاأنظمة ب�ضكل دوري. 
مفتاح الكلمات: الحرمان من النوم؛ الاكتئاب؛ النعا�س؛ الاأطباء؛ المملكة العربية ال�ضعودية.

Prevalence of Sleep Deprivation and Relation with 
Depressive Symptoms among Medical Residents 

in King Fahd University Hospital, Saudi Arabia
*Esraa M. Al-Maddah,1 Badria K. Al-Dabal,2 Mohammad S. Khalil3

Advances in Knowledge
- To the best of the authors’ knowledge, no study has yet been carried out in Saudi Arabia to examine the prevalence of sleep deprivation 

and its relation to depression among medical residents.
- The results of this study suggest that there is a strong association between depressive symptoms and acute sleep deprivation, working 

hours, sleepiness and gender among medical residents in a university hospital in Saudi Arabia. 

Application to Patient Care
- Sleep deprivation among medical residents may affect the quality of their patient care. This study may improve awareness of sleep 

deprivation and depression in residents and contribute to new guidelines concerning the number of working hours and night duties 
assigned to residents.
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The amount of sleep obtained by
medical residents can have a significant 
impact on their work performance and, in 

turn, the safety of the patients they are interacting 
with. It is well known that residency training is very 
stressful, particularly as a result of the long working 
hours and heavy work load; these challenges often 
lead to sleep deprivation and limited personal time 
for residents.1,2 These conditions may be related to 
a high incidence of depression and anxiety among 
interns and residents.3,4 Sleep deprivation occurs when 
an individual has had insufficient sleep to function 
adequately in terms of their alertness, performance 
and health.5 The two main types of sleep deprivation 
are known as acute and chronic sleep deprivation. An 
individual will experience acute sleep deprivation if 
they have not slept over a period of one or two days 
while chronic sleep deprivation occurs as a result of 
sleeping less than 5–6 hours for several consecutive 
nights.5,6 Medical residents may experience acute 
sleep loss during night shifts when they are on-call. In 
addition, they may also experience chronic sleep loss 
as a long-term effect of regular night shifts. 

Many studies have demonstrated the negative 
effects of acute and chronic sleep deprivation on 
the health of an individual.7,8 In addition, previous 
research has examined the association between 
sleep deprivation and depression among physicians. 
One such study found that chronic sleep deprivation 
increased the incidence of moderate depression 
by seven-fold.9 Balch et al. studied the relationship 
between working hours, night duties and surgeon 
distress. They found that depression was significantly 
associated with long working hours as well as an 
increased number of nights on-call.10  

To the best of the authors’ knowledge, no studies 
have yet been carried out in Saudi Arabia to examine 
the prevalence of sleep deprivation and its relation 
to depression among residents. Therefore, the 
objective of this study was to determine the extent of 
sleep deprivation and depressive symptoms among 
medical residents of all specialties in King Fahd 
University Hospital (KFUH) in Al Khobar, Saudi 
Arabia. Furthermore, the association between sleep 
deprivation, sleepiness and depressive symptoms was 
examined. 

Methods

This cross-sectional study was conducted from 
February to April 2012 among residents at KFUH in 
Al Khobar, Saudi Arabia. Medical residents of both 
genders working in all specialties and with night duties 
were included in the study population (N = 185). Both 

Saudi and non-Saudi participants were included. 
Residents who participated in the pilot study, those 
who did not respond and those who failed to complete 
the entire questionnaire were excluded from the study. 
Three instruments were used to collect data from 
the participants, including a specifically designed 
questionnaire and validated versions of the Epworth 
Sleepiness Scale (ESS) and the Beck Depression 
Inventory-2 (BDI-2).11,12 

The first questionnaire was designed for the study 
and was composed of two sections. The first section 
collected demographic data including age, gender, 
nationality, marital status, number of family members/
children, pregnancy/nursing status for females, place 
of residence, living situation, income, specialty, 
level of residency and years of experience. The 
second section aimed to measure sleep deprivation, 
specifically the resident’s number of sleeping hours 
over their last night duty and in the previous seven 
days, number of working hours over one night duty 
and per week and the overall number of night duties 
per month. Following this, an Arabic version of the 
ESS was used.13 This self-administered eight-item 
questionnaire was translated by Riachy et al. from the 
original English version.11,13 The ESS has been shown 
to have good internal consistency with a Cronbach’s 
alpha value of 0.762.14 An overall score of 10 or more 
from the eight individual scores reflects above average 
daytime sleepiness and a need for further evaluation.11 
The third instrument used was the BDI-2, a 21-item 
self-reported test translated into Arabic by Ghareeb 
in 2000.12,15 Alpha values for this instrument range 
from 0.82–0.93, indicating high reliability and internal 
consistency.16 A total score of 0–9 is considered to 
indicate minimal depression, while 10–19, 20–29 and 
30–63 indicate mild, moderate and severe depression, 
respectively.15

A pilot study utilising the above instruments was 
carried out on 21 medical residents who were working 
in King Fahd Medical Military City and specialising in 
either obstetrics and gynaecology, family medicine or 
surgery. Three participants faced some difficulties in 
understanding a number of the sentences in the Arabic 
BDI-2 and therefore did not complete it. The overall 
response to the two scales (the Arabic versions of the 
BDI-2 and ESS) was that there was some ambiguity 
in the questions and participants had difficulties 
scoring themselves in the case of the Arabic BDI-2. 
Some alterations were made to both scales under the 
supervision of two consultants (one family physician 
and one psychologist) to resolve any ambiguity 
and clarify each question. The entire questionnaire 
(including the main questionnaire and the Arabic 
versions of the BDI-2 and EPSS) was then tested again 
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on 30 participants with a positive response.
After data collection, all variables were processed 

using the Statistical Package for the Social Sciences 
(SPSS), Version 16.0 (IBM Corp., Chicago, Illinois, 
USA). A P value of ≤0.05 was considered statis- 
tically significant.

Ethical approval for this study was obtained from 
the Medical Director of KFUH. Verbal consent was 
taken from the participants after the purpose of the 
study was explained and confidentiality of the data 
was assured.

Results

Out of the 185 residents in the study population, 171 
completed the questionnaire in its entirety, giving 
a response rate of 92.4%. Approximately 80% of the 
residents were between 25–30 years old while 16% were 
between 30 and 35. A total of 58% of the participants 
were female. The vast majority of the residents were 
Saudi Arabian (85%). More than half of the residents 
were married and less than 3% were divorced or 
separated. The majority of the residents (64%) were 
working in non-surgical specialties and 23% were 
working in family medicine. The residents were well 
distributed in terms of the different residency levels, 
with the exception of fifth-year (5%) and sixth-year 
residents (0%). More than 8% of the residents were 
service residents, i.e. residents who were working in 
a certain speciality department but were not part of 
the residency program for that speciality. About half 
of the participants had less than three years of 
experience and approximately 10% had more than five 
years of experience.

Table 1 shows the prevalence of sleep deprivation 
as indicated by direct indices (sleeping hours per 
night duty and sleeping hours per week). A total of 
147 respondents (85.9%) reported that they had slept 
for less than six hours during their last night duty and 
thus were considered to be acutely sleep-deprived. 
Moreover, 63.2% of the residents were considered to 
be chronically sleep-deprived as they had slept for 
less than 42 hours in the previous seven days. Table 
1 also shows the association between depressive 
symptoms and the direct indices of sleep deprivation. 
The association between acute sleep deprivation and 
depressive symptoms among residents was statistically 
significant (P = 0.009), with 45.9% of acutely sleep 
deprived residents showing mild depressive symptoms 
and 21.2% reporting moderate to severe depressive 
symptoms. There were no significant associations 
between chronic sleep deprivation and depressive 
symptoms among residents (P = 0.115).

Table 2 shows the prevalence of sleep deprivation 
as indicated by indirect indices (working hours per 
week and the number of night duties per month). The 
lowest frequency was represented by residents working 
8–18 hours (<3%) in one night shift, while the highest 
frequency was for those who worked 19–24 hours 
(≥40%). Residents who worked 40–76 hours a week 
were slightly more common than those who worked 
77–90 hours. Approximately half of the residents had 
more than five night duties a month while only 9.4% 
had less than three night shifts. Furthermore, the 
association between the number of working hours per 
night duty and depressive symptoms was statistically 
significant (P = 0.003). As shown in Table 2, 54.8% of 
residents who worked more than 24 hours per one-
night duty had mild depressive symptoms while 20.2% 
of those working more than 24 hours had moderate to 
severe symptoms. Depressive symptoms in residents 
were also shown to be significantly associated with 
the number of working hours per week (P = 0.047). Of 
the 74 residents who worked more than 76 hours per 
week, 28.4% reported symptoms of moderate to severe 
depression compared to 13.4% of those who worked 
less than 77 hours. No significant association was 
found between the number of night duties per month 
and depressive symptoms among residents (P = 0.780).

The reported prevalence of sleepiness among the 
studied KFUH residents is depicted in Figure 1. A total 
of 89 residents (52%) experienced sleepiness; of those, 
43.3% experienced excessive sleepiness in specific 
circumstances for which they might consider seeking 
medical attention, while 8.8% reported continuous 
excessive sleepiness requiring medical attention. 
Figure 2 shows the prevalence of depressive symptoms 
among the cohort. According to their responses to the 

Table 1: Prevalence of sleep deprivation measured 
by direct indices and the association with depression 
among surveyed medical residents at King Fahd 
University Hospital (N = 171)

Direct 
index

n 
(%)

Percentage of residents P 
value

No 
depression

Depression†

Sleeping hours per night duty

<6‡ 147 
(85.9)

32.9 67.1 0.009*

>6 24 
(14)

60 40

Sleeping hours in the previous 7 days

<42§ 108 
(63.2)

32.4 67.6 0.115

>42 63 
(36.8)

44.4 55.6

†Depression was scored using a validated Arabic version of the Beck 
Depression Inventory-2.13,16 *Statistically significant. ‡Indicating acute 
sleep deprivation. §Indicating chronic sleep deprivation.
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BDI-2 instrument, 108 residents (63%) had depressive 
symptoms. The majority of those (43.3%) had mild 
symptoms, while 15.2% reported moderate symptoms 
and symptoms of severe depression. Moreover, 4.7% 
admitted to having suicidal thoughts. The relationship 
between depression and sleepiness among the residents 
can be seen in Figure 3. A significant association was 
found between sleepiness and depressive symptoms 
among the cohort (P = 0.003). Of the residents who 
reported excessive daytime sleepiness, 50.6% had mild 
depressive symptoms while 23.6% had symptoms of 
moderate to severe depression. 

There were no significant associations between 
depressive symptoms and sociodemographic factors, 
with the exception of gender (P = 0.033). A significant 
increase in the prevalence of depressive symptoms 
among female residents (68.7%) was noted in 
comparison to male residents (55.5%). Additionally, 

the percentage of female residents showing moderate 
to severe depressive symptoms was more than double 
that of the male residents. No significant relationship 
was found between the prevalence of depressive 
symptoms and choice of specialty; however, it was 
interesting to note that the prevalence of depressive 
symptoms was highest among general surgery, 
internal medicine, neurology and urology residents. 
Additionally, although no significant relationship was 
found between the prevalence of depressive symptoms 
and residency levels in general, the prevalence of 
depressive symptoms rose slightly among third-year 
residents and doubled among fourth-year residents 
in comparison to non-depressed residents at the 
same level. The results also revealed that the rates of 
depression among service residents were double that 
of non-service residents. 

 
Figure 1: Prevalence of sleepiness among surveyed 
medical residents at King Fahd University Hospital 
(N = 171). Sleepiness was scored using a validated 
Arabic version of the Epworth Sleepiness Scale.12,14 

 
Figure 2: Prevalence of depression among surveyed 
medical residents at King Fahd University Hospital (N 
= 171). Depression was scored using a validated Arabic 
version of the Beck Depression Inventory-2.13,16 Critically, 
4.7% of the cohort admitted to having suicidal thoughts.

Table 2: Prevalence of sleep deprivation measured by indirect indices and the association with depression among 
surveyed medical residents at King Fahd University Hospital (N = 171)

Indirect index n (%) Percentage of residents P value

Minimal depression† Mild depression† Moderate/severe depression†

Working hours per night duty

≤24 76 (44.4) 48.7 30.3 21.1 0.003*

>24 84 (49.2) 25 54.8 20.2

Working hours per week 

40–76 97 (56.7) 41.2 45.4 13.4 0.047*

77–90 74 (43.3) 31.1 40.5 28.4

Night duties per month

0 7 (4.1) 42.9 42.9 14.3 0.780

<3 9 (5.3) 55.6 33.3 11.1

3–5 66 (38.6) 40.9 40.9 18.2

>5 89 (52) 31.5 46.1 22.5

†Depression was scored using a validated Arabic version of the Beck Depression Inventory-2.13,16 *Statistically significant.
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Discussion

Residency training is known to be a challenging and 
demanding period and many studies have investigated 
issues related to residents’ performance, mood changes, 
sleep deprivation and sleepiness. However, few studies 
have examined the possible relationship between 
sleep deprivation and depressive symptoms.9,10 The 
current study revealed that the majority of KFUH 
residents were acutely sleep-deprived (85.9%). This 
result was similar to those reported in both local 
and international studies. Sleep deprivation among 
medical residents in Chicago, USA, was reported 
to be extremely high (over 92%).17 Additionally, the 
prevalence of acute sleep deprivation among medical 
residents at KFUH was very similar to that observed 
among junior doctors in Jeddah, Saudi Arabia (87%).18 

Chronic sleep deprivation among KFUH residents was 
also high (63.2%). A study conducted at the University 
of Pennsylvania in the USA found a much lower rate 
(43%).9 However, Wada et al. conducted a national 
survey on Japanese physicians which indicated a higher 
prevalence of total chronic sleep deprivation (85%).19 

The frequency of night duties among KFUH 
residents did not differ from the norm when compared 
to similar studies around the world. Of the KFUH 
residents, 52% had an average of more than five 
night duties per month as compared to Japanese 
residents (58.9%) and German physicians (48.2%) 
with more than five and six night duties per month, 
respectively.19,20 However, the current study’s findings 
indicated a high number of working hours per week. 
At KFUH, 43.3% of the residents worked more than 
76 hours per week; this is comparable to a study in 
Germany which reported 48.1% of physicians working 
over 70 hours per week.20 In contrast, less than 17% 
of the residents in the American College of Surgeons 
were reported to work more than 80 hours a week.10 

The reason for this finding may be due to variations 
in working hours, night duty and on-call policies 
at individual institutions. Furthermore, the current 
study found a significant association between working 
hours and the prevalence of depression. However, the 
number of night duties worked by the residents did not 
affect the severity of their depressive symptoms. Balch 
et al. found a significant increase in the prevalence of 
depression with an increase in working hours among 
American surgeons.10 

A significant association was observed between 
sleepiness and depressive symptoms among the 
residents in the current study. Excessive daytime 
sleepiness as a normal consequence of sleep loss was 
elevated (52%). This is higher than findings reported 
among Pennsylvania medical residents which ranged 
from 11% at the beginning of the academic year to 
36% towards the end.9 In addition, the prevalence of 
depressive symptoms among the KFUH residents 
was particularly high (63%) in comparison to other 
studies. In Japan, the prevalence of depression among 
physicians was only 8.8%.19 Moreover, Goebert et al. 
examined depressive symptoms in medical students 
and residents in six different states in the USA; this 
study found that 11.9% of the medical residents were 
depressed, with 4.7% reporting mild to moderate 
depression and 7.2% with major depression, including 
3.9% indicating suicidal ideation.21 The high prevalence 
of depressive symptoms among KFUH residents may 
potentially be explained by work-related stressors, 
such as difficulties with the nature of the work, 
patient care, career planning, poor interpersonal/
interdisciplinary relationships, inadequate learning 
environments, a lack of adequate mentoring and 
information overload. A number of cultural factors or 
non-work-related stressors could also play a part, such 
as financial concerns or a lack of emotional support. 

A strong association between sleep deprivation 
and depression was noted in the current study, akin 
to findings in the literature.10,22 However, while the 
significant relationship between depressive symptoms 
and acute sleep deprivation was confirmed, the 
relationship between depressive symptoms and 
chronic sleep deprivation was not significant. Wali et 
al. studied the effect of on-call-related sleep depriv-
ation on junior physicians’ moods in Jeddah. In sleep-
deprived physicians, mood status scores were high 
and were related to acute sleep deprivation and long 
on-call periods.18 Depression scores were significantly 
higher in the post-on-call period than in the pre-on-
call period.18 In contrast to the current study, some 
research has shown a significant association between 
depressive symptoms and chronic sleep deprivation. 
Rosen et al. found a strong association between 

 
Figure 3: Prevalence of sleepiness among surveyed 
medical residents at King Fahd University Hospital 
(N = 171). Sleepiness was scored using a validated 
Arabic version of the Epworth Sleepiness Scale.12,14 
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depression and chronic sleep deprivation among 
junior doctors in Pennsylvania.9 Among Japanese 
physicians, Wada et al. also found an association 
between depression and routinely sleeping less than 
five hours in a 24-hour period.19 

Although the proportion of male to female 
participants differed, the results of the current study 
showed a significantly greater prevalence of depressive 
symptoms among female residents than their male 
counterparts. This finding could be due to several 
reasons. Women may be subject to additional stressors 
such as familial responsibilities (e.g. household tasks 
and child care), a lack of personal time, exhaustion and 
hormonal changes. Other studies have also observed 
that female physicians have a higher prevalence of 
depression. The prevalence of depression among 
physicians in primary healthcare settings in Jeddah 
was greater among women (53.3%) than men (28.6%).23 
Wada et al. also found that depression among female 
Japanese physicians was more frequent than among 
men (10.5% and 8.3%, respectively).19

The outcome of this research may increase 
awareness about the need for sufficient sleep among 
medical professionals, as well as the need to regulate 
medical residents’ work hours. The number of 
working hours and night duties per month at KFUH 
is determined by the Saudi Arabian Ministry of Civil 
Services; however, it was observed that within many 
of the specialities these regulations were not being 
followed. Therefore, the authors of the current study 
recommend that a clear detailed guideline be set 
stating the number of working hours and night duties 
for residents. Specific guidelines for pregnant female 
residents should also be included. These new guidelines 
should be assessed on a regular basis by further studies. 
Additionally, the authors recommend that all medical 
residents be educated on the importance of sleep and 
its relationship to depression. Residents should be 
capable of predicting symptoms of sleep deprivation 
and depression and amend their sleeping patterns 
accordingly. Furthermore, a well-trained mentor for 
each resident is necessary to help minimise stress in 
the professional setting. Regular meetings should 
also be organised for all residents, including newly 
graduated specialists, in order for them to share their 
knowledge and experiences with one another. 

The present study included some limitations. 
A few residents faced difficulties in answering the 
questions that depended on recalling their frequency 
of sleep. Furthermore, self-reported values may have 
been biased or inaccurate. Certain residents did not 
respond due to either a lack of time or interest and 
therefore were not included in the study. As the study 
was cross-sectional, it was difficult to determine 

causality. The simple random sampling technique 
was difficult to apply due to the limited time frame 
of the study and the number of residents in the 
study population. Finally, potential comorbidities and 
medications among the residents were not evaluated, 
which may have affected the results. 

Conclusion

The vast majority of the studied KFUH residents were 
found to have acute sleep deprivation and more than 
half of them had chronic sleep deprivation. Daytime 
sleepiness was prevalent in almost half of the cohort. 
Approximately two-thirds of the participants reported 
mild or moderate to severe depressive symptoms. 
Strong associations were found between depressive 
symptoms and acute sleep deprivation, working hours 
(either per night duty or per week), sleepiness and 
gender. New regulations are recommended regarding 
the number of working hours and night duties for 
medical residents.
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