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Abstract
Background: Little data exists regarding depression and its associated factors in medical residents and doctors in
Sub-Saharan Africa. Residents are at high risk of developing depression owing to the stressful nature of their
medical practice and academic training. Depression in medical residents leads to decreased clinical efficiency, and
poor academic performance; it can also lead to substance abuse and suicide. Our primary aim was to measure
depression prevalence among medical residents in Kenya’s largest national teaching and referral hospital. Secondary
aims were to describe how depression was associated with perceived stress, perceived social support, substance
use, and educational environment.
Methods: We sampled 338 residents belonging to 8 different specialties using self administered questionnaires in
this cross-sectional survey between October 2019 and February 2020. Questionnaires included: sociodemographics,
the Centres for Epidemiology Depression Scale - Revised, Perceived Stress Scale, Multidimensional Scale of
Perceived Social Support, Alcohol, Smoking and Substance Involvement Screening Test, and Postgraduate Hospital
Educational Environment Measure. Bivariate and multivariate linear regression were used to assess for risk factors for
depression.
Results: Mean participant age was 31.8 years and 53.4% were males. Most residents (70.4%) reported no to mild
depressive symptoms, 12.7% had moderate, and 16.9% had severe depressive symptoms. Most residents had high
social support (71.8%) and moderate stress (61.6%). The educational environment was rated as more positive than
negative by 46.3% of residents. Bivariate analyses revealed significant correlations between depressive symptoms,
perceived stress, substance use, perceived social support, and educational environment. Multivariate analysis
showed that depression was strongly associated with: fewer hours of sleep (β = − 0.683, p = 0.002), high perceived
stress (β = 0.709, p < 0.001) and low perceived social support (β = − 2.19, p < 0.001).
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Conclusions: Only 30% of medical residents in our study had moderate and severe depressive symptoms. Most
residents in our study reported high levels of social support, and moderate levels of stress. Though their overall
appraisal of medical residency experience was positive, mental health support and self-care skills in the training of
medical professionals needs prioritization.
Keywords: Depression, Kenya, Africa, Medical residents, Perceived stress, Social support, Substance abuse,
Educational environment, Doctors, Mental health

Background
As doctors undergoing training it is important for
residents to function optimally as they play a key role
in a healthcare system. Depression in residents can
lead to an increase in medication errors made [1].
Errors made in medical practice can have serious
consequences for patients and their families. Negligent care causes 28% of adverse events, 13.6% of adverse events result in patient death. Adverse events
due to negligent care are also more likely to result in
serious disability to patients [2, 3].
Depressive disorders are characterized by ‘the presence
of sad, empty, or irritable mood, accompanied by somatic
and cognitive changes that significantly affect the individual’s capacity to function’ [4]. Some of the symptoms experienced due to depression include: depressed mood,
loss of pleasure or interest, weight loss, insomnia or
hypersomnia, psychomotor agitation or retardation, loss
of energy/fatigue, guilty feelings, feeling worthless, difficulty concentrating, and suicidal ideation [4].
In 2016, depressive disorders accounted for 2% of global disability adjusted life years (DALYs) varying by region, age and gender with more than 44 million DALYs
attributable to depressive disorders [5]. In 2016 in
Kenya, 221,500 DALYs were due to depressive disorders
[5]. A study in 2002 at the height of the HIV/AIDS pandemic in Kenya found that 48% out of 50 residents in internal medicine, general surgery, paediatrics, and
obstetrics & gynaecology met the criteria for major depressive disorder [6]. That is slightly higher than the
42% found in adult non-psychiatric patients and the
41.3% found in university students in Kenya [7, 8]. Despite these studies, risk factors for depression in residents
in Kenya are unknown, as well as the prevalence of depression under current conditions. Detailed analyses on
the relationships between stress, sociodemographics and
depression in this population are lacking. Other important associated factors of depression such as social support, substance use, and educational environment have
never been studied in this population.
Depression and mental health problems can be seen in
professionals with high stress and pressured jobs. Medical residents are one such category. The development of
depression follows a diathesis-stress model, relying on
external stressors, the individual’s response to those

stressors, as well as the individual’s genetics [9]. Residents experience a large number of stressors and are
therefore at high risk of suffering from depression.
The stressors during residency can be divided into
three categories: situational, personal, and professional
[10]. Situational stressors include factors such as lack of
sleep, many responsibilities (administrative and clerical),
lack of support from health professionals, long hours,
heavy workloads, many patients, and less than optimal
learning conditions [10]. Personal stressors include factors such as family that are a source of conflict and
stress, limited free time to relax, financial difficulties,
psychosocial concerns, and inadequate coping skills [10].
Professional stressors include difficult patients and cases,
responsibility for patients, supervision of junior residents, information overload, and career planning [10].
Factors such as stress, substance use, social support,
and the educational environment each have an effect on
the wellbeing of residents and their patients.
A finding from Kenya was that 60.9% of residents had
moderate and severe stress [11]. Stress is associated with
a higher frequency of malpractice claims, interventions
to reduce stress have resulted in fewer medication errors
[12]. Stress in residents is also associated with higher
burnout and reduced empathy towards patients [13].
Doctors that are more stressed think about leaving their
specialty more often than those that are less stressed
[14]. Doctors are more likely to commit suicide than the
general public [15] with some studies reporting the suicide rate for female doctors being 3 times as expected
based on population values, of these female suicides,
29% were undergoing training [16]. Therefore, high
stress among doctors can be harmful to both the doctors
and the patients that they treat.
Doctors’ health behaviour affects both how they
counsel patients on prevention, as well as patients’ attitudes and motivation to make lifestyle changes [17–19].
If doctors abuse substances it may affect their ability to
interact with patients not to mention the negative effects
substances such as tobacco, narcotics, and alcohol have
on the body.
Social support positively influences psychological
health [20, 21]. Residents that are satisfied with their
current internship tend to report higher levels of social
support [22]. Feeling supported by colleagues and
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management is associated with improved psychological
welfare, less avoidance, and less defensive medical practice among doctors [23]. Poor social support can result
in emotional exhaustion [24], is related to physical disease, mental disease, and is also linked to morbidity and
heart disease [25]. Social and emotional support may
also reduce the effects of stressful events, and yield in increased coping with diseases and risk factors such as
smoking, and drinking [25, 26]. Doctors are more sensitive than other healthcare workers to low support from
their colleagues and to having limited opportunities to
control their job [24, 27]. Strong support structures can
also compensate for difficult working hours, and for
negative stressors among doctors [28]. A strong social
support system is therefore very critical for medical residents to thrive in an otherwise demanding and challenging work and training environment.
A positive perception of one’s learning environment
correlates to lower levels of burnout [29]. Higher perceptions of role autonomy, and teaching amongst
doctors is associated with greater satisfaction in their
internship [22]. Poorer ratings of the educational environment are associated with a higher frequency and
intensity of stress among doctors [22]. Residents in
training with mental illness find it harder to study for
postgraduate exams and perform their duties. Some
are also afraid of appearing weak and unstable if
found experiencing psychological stress resulting in
them experiencing job insecurity and avoiding seeking
medical help [30].
We used a conceptual framework (see, Fig. 1) to better
understand the complex relationships between depression and all the variables discussed above. To summarise, perceived stress mediates the effects of educational
environment and perceived social support on depression.
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Depression is directly related to perceived stress and
substance use with sociodemographic factors such as
age, gender, and sleep moderating the effects on
depression.
It is therefore important to investigate depression, its
prevalence, and the factors associated with it among residents especially in a region like this where scanty data
exist for such a population and psychosocial arrangements for frontline workers and medical professionals
are scarce.

Methods
Our study used a cross-sectional design where a subset
of mental health assessment tools were used. Our
primary aim was to determine the prevalence of depression among medical residents in the largest teaching
hospital in Kenya. Our secondary aims were to understand how depression was associated with factors such
as perceived stress, perceived social support, substance
use, sociodemographics (an additional file shows the
sociodemographic questionnaire in more detail (see
Additional file 1)), and the educational environment of
residency training. The sociodemographic questionnaire
included questions about various aspects of residents’
lifestyles. For example, if they participated in any hobbies (we phrased this by asking residents if they carried
out any activities for fun/enjoyment in their free time).
Sample, setting and tools

Sample size was calculated using the formula of Fisher
et al. [31]. We required 338 residents according to the
sample size calculation, and successfully sampled 338
residents out of 624 in a large teaching hospital in
Nairobi, Kenya. The hospital is one of the largest public
referral hospitals in the country and is located in an

Fig. 1 Conceptual Framework for Depression, Stress, Social Support, Substance Use, Educational Environment, and Sociodemographics
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urban setting with high numbers of patients referred
from around the country.
The medical residency program in Kenya involves
qualified doctors enrolling in postgraduate programs in
order to attain a specialisation in a particular field such
as psychiatry, general surgery, paediatrics, etc. Residency
programs are typically divided into several Departments
and these departments might vary in their size and focus
from one institution to another. The residency programs
have varying durations ranging from 3 to 6 years depending on the specialty. During training, residents work
in the hospital and are responsible for all aspects of patient care, with increasing responsibility as they progress
through the program. They are overseen by consultants
(qualified specialists), who are in charge of patient management, and who also are part of teaching faculty in the
University or University hospital structure. In addition
to their clinical responsibilities, residents have to participate in academic activities such as group discussions,
grand rounds, exams, and dissertations. The courses are
taught entirely in English, meaning that residents are
proficient in English. Therefore the questionnaires we
used were all in their original English forms and did not
need translation.
Residents from 8 different specialties in all years of
study (first to sixth year) were sampled using proportionate random sampling: 77 from obstetrics and gynaecology, 59 from internal medicine, 51 from paediatrics,
47 from general surgery, 38 from anaesthesia, 29 from
psychiatry, 28 from Ear Nose Throat (ENT) surgery, and
9 from cardiothoracic surgery. We selected the abovementioned specialties in order to obtain a mix of different lifestyles and demands experienced by each, we included procedural specialties such as surgery and nonprocedural ones such as psychiatry. Due to budget constraints, we were unable to sample every specialty in the
hospital and therefore settled on 8 specialties. The hospital has a total of 870 residents, with a total of 624 belonging to the departments of interest to our study: 100
belonging to internal medicine, 137 to anesthesia, 130 to
obstetrics/gynecology, 91 to paediatrics, 40 to psychiatry,
67 to general surgery, 14 to cardiothoracic surgery, and
45 to ENT surgery. A total of 23 residents either refused
to participate (2 residents) or refused to submit their
questionnaires (21 residents). Residents were selected at
random; they were approached by research assistants in
their respective wards, clinical teaching rooms, lecture
theatres, and within each department. Residents were
asked to confirm the specialty and year of study that
they belonged to before being given self-administered
questionnaires to complete. The residents were allowed
to complete the questionnaires at their convenience if
they requested to do so and those questionnaires were
later collected by the research assistants. Research
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assistants ensured that all residents were able to
complete their questionnaires in private. Given the sensitive nature of the questionnaires, we did not use class
lists, nor did we record the names of residents that filled
in questionnaires. This was communicated to the residents as well, in order to encourage participation and
truthful responses from them. Residents were only
allowed to fill in one set of questionnaires.
Data were collected between October 2019 and February 2020, after ethical approval was given by the hospital
and university Institutional Review Board (Kenyatta National Hospital –University of Nairobi Ethics and Research Committee, reference UP831/12/2018). All
methods including participant recruitment and consent
taking, data collection, data handling, and analysis were
performed in accordance with relevant guidelines and
regulations including the Declaration of Helsinki. The
questionnaires were disseminated and collected by two
research assistants along with the first author who were
trained in administering the tools, human subjects protection, ethical data collection principles and psychological first aid by the co-authors. Written informed
consent was obtained and responses were anonymised.
Depression measure

We used the Centers for Epidemiologic Studies Depression Scale Revised (CESD-R) [32]. It is a 20 items questionnaire that measures depression in 9 different
symptom groups (sadness, loss of interest, appetite,
sleep, concentration, feelings of worthlessness, fatigue,
agitation, and suicidal ideation) outlined by the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM 5) [4]. It utilises a five-point Likert scale,
total scores range from 0 to 60 with higher scores indicating more numerous/severe depressive symptoms. A
score greater than 15 indicates a person at risk for clinical depression. The scale has been found to be valid and
has shown good reliability and internal consistency
(Cronbach’s α = 0.928) for screening for depression in
the general population [32, 33]. It has similar characteristics to its predecessor the Centers for Epidemiologic
Studies Depression Scale (CESD) [34], and its scoring
[35] has been adjusted to match that of the CESD. We
used the scoring system used for the CESD: 0 to 15
mild/no depression, 16 to 23 moderate, and 24 to 60 severe. We used the ‘CESD’ scoring system in order to
allow us to compare our results to previous studies that
used the CESD instead of the CESD-R whose scoring
system is not widely used. The CESD has been used in
Kenya with good reliability and validity [8].
Perceived stress measure

We used Cohen’s Perceived Stress Scale (PSS) [36]. It is
a 10-items scale that measures how stressful an
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individual perceives situations in their life to be [36]. It
uses a 5-point Likert scale with total scores ranging from
0 to 40; higher total scores indicate higher levels of
stress. It has been shown to be valid and reliable in several studies with a Cronbach’s α of 0.85 [36–38]. We
used the following classification of PSS scores: 0 to 13
mild stress, 14 to 26 moderate stress, and 27 to 40 severe
stress [39]. PSS too has been used in Kenya on different
populations with good reliability and validity [40].
Perceived social support measure

Perceived social support was measured using the Multidimensional Scale of Perceived Social Support (MSPSS)
[41]. The MSPSS is a 12 item score that assesses perceived social support from family, friends, and a significant other. It uses a 7-point Likert scale, with higher
scores indicating higher levels of social support. It has
good validity, reliability (Cronbach’s α = 0.90) and testretest scores [41]. We used the categorisation outlined
in the MSPSS where mean scores ranging from 1 to 2.9
are low support, 3 to 5 are moderate support, and 5.1 to
7 are high support [41]. The MSPSS has been used in
Kenya before with good reliability [42].
Hospital educational environment measure

The Postgraduate Hospital Educational Environment
Measure (PHEEM) [43] was used to assess the educational environment. It is a 40 items questionnaire divided into 3 sections that assess perceived role
autonomy, perceived teaching support, and perceived social support. It has been shown to be valid and reliable
(Cronbach’s α = 0.93) [43–45]. The scoring categorisation outlined in the development of the PHEEM was
used to classify scores [43]. This was the first time PHEE
M has been used in Kenya.
Substance use measure

Substance use was assessed using the Alcohol, Smoking
and Substance Involvement Screening Test (ASSIST)
[46]. It is a tool developed by the World Health Organisation (WHO) to ‘detect psychoactive substance use
and related problems’ [46]. The tool assesses for the
abuse of several substances including, tobacco, alcohol,
cocaine, sedatives, among others. It has been shown in
several studies to be a valid and reliable (Cronbach’s α =
0.92 for alcohol, Cronbach’s α = 0.91 for cocaine, Cronbach’s α = 0.85 for cannabis, Cronbach’s α = 0.85 for opioids, Cronbach’s α = 0.87 for sedatives, and Cronbach’s
α = 0.73 for tobacco) tool for identifying psychoactive
substance use [46–48]. The scoring categorisation outlined by the ASSIST was used [46]. The ASSIST has
been used before in Kenya [49].
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Statistical analysis

Descriptive statistics were used to examine the general
distribution of the factors and outcomes by means,
standard deviations and range for continuous variables
and proportions for categorical variables. Cut off points
for CESD-R, PHEEM, PSS, and MSPSS were used to determine the proportion of individuals in each sub-group.
These were summarized in the form of tables. Independent sample t-test and one-way ANOVA was carried out
for the bivariate analysis, in order to test for the difference in the means between the socio-demographic characteristics and CESD-R. Post-hoc analysis was then done
on the significant variables in the ANOVA to find out
where the differences occurred between the groups (see
Additional file 2). One way ANOVA was also carried
out between Medical specialty and MSPSS, PSS, PHEE
M, and ASSIST. To assess the relationship between total
depression score (CESD-R), PSS, PHEEM, MSPSS, and
ASSIST, Pearson correlation was used. Significant independent variables in the bivariate analysis i.e. p < 0.05
were used to add independent variables in the multivariate analysis. Multivariate analysis was carried out to determine independent predictors of depression by
regressing Total CESD-R scores to the significant sociodemographic variables, PSS, PHEEM, MSPSS, and substance use at the bivariate level using generalized linear
model. The level of statistical significance was set at p <
0.05 (two- sided). We did not assess for normality because we used a sample size of 338 therefore violation of
normality was not of much concern. All analyses were
conducted using the Statistical Package for Social Sciences (SPSS) version 23.0.

Results
Of the 338 respondents: 46.6% were female, the mean
age was 31.8 years (SD = 3.07), 55.6% (N = 188) were
married, 2.4% were separated and or divorced (see,
Table 1). Majority of residents (N = 266, 78.7%) did not
have any relatives with depression, 94% had never been
diagnosed with depression before. One of the findings
that points to sedentary lifestyle related issues that
caught our attention was that most residents (N = 111,
32.9%) did not perform any physical exercise during the
week, the second largest group of residents (26.4%) only
exercised less than an hour a week. Most residents
(74.4%) actively participated in leisurely activities/hobbies. On average residents only had 2.7 (SD = 2.18) days
a week where they obtained between 7 and 9 h of sleep
in a night. (see Table 1).
Depression

The average score for depressive symptoms was 12.03
(SD = 12.26) out of a maximum score of 60. Out of all
338 residents 238 (70.4%) had mild to no depressive
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Table 1 Sociodemographics
Variable

N

Mean (SD)/Frequency (%)

Age, mean years (SD)

320

31.8 (− 3.07)

Gender, n (%)

337

Female

157 (46.6)

Male

180 (53.4)

Religion, n (%)

335

Catholic

81 (24.2)

Protestant

164 (49)

Muslim

57 (17)

Other
Medical specialty, n (%)

33 (9.9)
338

Internal medicine

59 (17.5)

Pediatrics

51 (15.1)

Obstetrics and Gynecology

77 (22.8)

General surgery

47 (13.9)

ENT surgery

28 (8.3)

Cardiothoracic surgery

9 (2.7)

Anesthesia

38 (11.2)

Psychiatry

29 (8.6)

Relationship status, n (%)

338

Single (never married)

90 (26.6)

Dating

52 (15.4)

Married

188 (55.6)

Separated/ Divorced
Exercise per week, n (%)

8 (2.4)
337

0 h.

111 (32.9)

< 1h

89 (26.4)

1–2.5 h

75 (22.3)

> 2.5 h

62 (18.4)

Type of exercise, n (%)

334

Aerobic (jogging, walking,

150 (44.9)

Strength

27 (8.1)

Aerobic and strength

30 (9.0)

Other (specify)

16 (4.8)

None

111 (33.2)

Hobbies, n (%)

336

Yes

250 (74.4)

No
Family member with depression, n (%)

86 (25.6)
338

Yes

72 (21.3)

No

266 (78.7)

Previous diagnosis of depression, n (%)

336

Yes

20 (6)

No

316 (94)
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Table 1 Sociodemographics (Continued)
Variable

N

Illness other than depression, n (%)

337

Yes

36 (10.7)

No
Number of children, n (%)

Mean (SD)/Frequency (%)

301 (89.3)
331

None

155 (46.8)

One

84 (25.4)

Two

69 (20.8)

3 or more

23 (6.9)

Total monthly income in Kenyan Shillings, n (%)

332

10,000 – 50,000

22 (6.6)

51,000 – 100,000

35 (10.5)

101,000 – 150,000

79 (23.8)

> 150,000
Days you had 7 to 9 h of sleep, mean number of days (range)

symptoms, 43 (12.7%) had moderate symptoms, and 57
(16.9%) had severe symptoms (see, Table 2). The dimensions of depression with the highest average scores were
sleep (M = 2.23, SD = 2.28), and sadness (M = 2.16, SD =
2.46).
Perceived stress

The mean score was 18.58 (SD = 6.89). A total of 336
residents completed the PSS, out of these: 86 (25.6%)
had low stress, 207 (61.6%) had moderate stress, and 43
(12.8%) had high stress (see, Table 2). There was no significant difference in PSS scores between the different
departments (see, Table 5).
Perceived social support

The average score for the 337 residents that completed the MSPSS questionnaire was 5.57 (SD = 1.18).
Most residents 242 (71.8%) experienced high levels of
social support, 79 (23.4%) had moderate social support, and only 16 (4.7%) had low social support (see,
Table 2). The “Friends” subscale was the lowest rated
dimension for all specialties. There was no significant
difference between MSPSS scores between different
departments (see, Table 5).

196 (59)
331

2.7 (0–7)

Substance use

There was no significant difference in ASSIST scores between different departments. Out of 197 respondents: 180
(91.4%) were low risk, 15 (7.6%) were moderate, and 2
(1.0%) were high risk of suffering health and other problems
due to tobacco use. Out of 240 respondents to questions on
alcohol: Most (83.8%) were low risk, 32 (13.3%) were moderate, and 7 (2.9%) were high risk. Of the 238 respondents that
responded to cocaine use: 211 (88.7%) were low, 27 (11.3%)
moderate, none were high risk (see, Table 2).
Bivariate associations between depression and other
mental health measures

Our results showed that depression was significantly associated with perceived stress (r = 0.618), substance use
(r = 0.186), social support (r = − 0.443), and educational
environment (r = − 0.304) (see, Table 3). There were also
significant associations between all of the measures i.e.,
perceived social support, perceived stress, substance use,
and educational environment (see, Table 3). Depression
was also significantly associated with social and personal
demographic characteristics such as female gender, and
less than 1 hour of exercise a week (see, Table 4).
Multivariate analysis of depression

Hospital educational environment

The average PHEEM score was 83.82 (SD = 26.96). Out
of 337 residents that completed this questionnaire: 18
(5.3%) rated their educational environment as very poor,
138 (40.9%) as having plenty of problems, 156 (46.3%) as
being more positive than negative, and 25 (7.4%) as being excellent (see, Table 2). There was no significant difference between PHEEM scores between different
departments (see, Table 5).

There were significant associations with depression and
sociodemographic factors such as being a female (β =
2.932, p = 0.006), and average income of less than KSH
100,000 to KSH 150,000 (β = 4.54, p = 0.015) (see, Table
4). We found that residents in the following departments: paediatrics department (β = 5.566, p = 0.007), obstetrics/gynaecology department (β = 4.266, p = 0.024),
and the ENT surgery department (β = 4.605, p = 0.042)
were found to have higher scores of depression than
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Table 2 Frequency distribution of CESD-R, MSPSS, PSS, PHEEM, and ASSIST
Variable

Category

Frequency
(N = 338)

Percent
%

Min

Max

Mean (SD)

Depression (CESD-R)

Mild/No depression

238

70.4

0

55

12.03 (12.26)

1

7

5.57 (1.18)

0

36

18.58 (6.89)

13

156

83.82 (26.96)

Moderate

High risk

Mean (SD)

Social Support (MSPSS)

Perceived Stress (PSS)

Educational Environment (PHEEM)

Moderate

43

12.7

Severe

57

16.9

Low support

16

4.7

Moderate support

79

23.4

High support

242

71.8

Missing

1

Low stress

86

25.6

Moderate stress

207

61.6

High perceived stress

43

12.8

Missing

2

Very poor

18

5.3

Plenty of problems

138

40.9

More positive than negative

156

46.3

Excellent

25

7.4

Missing

1

Drug Use (ASSIST)

Total (N)
Drug

n (%)

n (%)

n (%)

Tobacco

197

180 (91.4%)

15 (7.6%)

2 (1.0%)

1.56 (5.18)

Alcohol

240

201 (83.8%)

32 (13.3%)

7 (2.9%)

5.47 (7.12)

Cannabis

196

182 (92.9%)

14 (7.1%)

0 (0%)

0.76 (2.56)

Cocaine

238

211 (88.7%)

27 (11.3%)

0 (0%)

0.52 (1.46)

Amphetamine

176

173 (98.3%)

3 (1.7%)

0 (0%)

0.19 (1.45)

Sedatives

179

172 (96.1%)

6 (3.4%)

1 (0.6%)

0.56 (3.19)

Hallucinogens

176

174 (98.9%)

2 (1.1%)

0 (0%)

0.14 (1.09)

Opioids

179

176 (98.3%)

3 (1.7%)

0 (0%)

Total substance abuse

337

Table 3 Correlational matrix between CESD-R, PSS, MSPSS, PHEE
M, and ASSIST scores
Pearson correlation CESD-R
CESD-R

Low risk

PSS

MSPSS

PHEEM

ASSIST

1

PSS

0.618**

MSPSS

−0.443** −0.302** 1

1

PHEEM

−0.304** −0.340** 0.301**

ASSIST

0.186**

0.152**

1

−0.157** − 0.118* 1

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
CESD-R Centers for Epidemiologic Studies Depression Scale Revised
MSPSS Multidimensional Scale of Perceived Social Support
PHEEM Postgraduate Hospital Educational Environment Measure
PSS Perceived Stress Scale
ASSIST Alcohol, Smoking and Substance Involvement Screening Test

0.17 (1.65)
9.11 (13.74)

others. Being diagnosed with another illness (β = 3.059,
p = 0.043), was also associated with higher scores of depression. (see, Table 4).
Amongst other cofactors of mental disorders/distress,
we found that depression was also strongly associated
with: fewer hours of sleep (β = − 0.683, p = 0.002), perceived stress (β = 0.709, p < 0.001), and perceived social
support (β = − 2.19, p < 0.001). Depression was not
significantly associated with substance use (β = 0.068,
p = 0.053), and educational environment (β = − 0.012,
p = 0.529) (see, Table 4).
Post hoc analysis between medical specialties

There was no significant difference between medical
specialties and MSPSS, PHEEM, PSS, and ASSIST scores
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Table 4 Multivariate and bivariate associations between depression and other mental health measures
Multivariate analysis
β

Parameter
Variable

Category

Gender

Female

2.93

Male

Ref

Internal medicine

3.24

Medical specialty

Hours of exercise per week

Hobbies

Family depression

Previous diagnosis of depression

Current illness other than depression

Total household income per month in Kenyan Shillings

95% Wald Confidence Interval

Sig.

Lower

Upper

0.844

5.019

0.006*

−0.679

7.158

0.105

Pediatrics

5.57

1.508

9.624

0.007*

Obstetrics and Gynecology

4.27

0.574

7.958

0.024*

General surgery

1.82

−2.275

5.917

0.384

ENT surgery

4.61

0.169

9.040

0.042*

Cardiothoracic

0.69

−5.923

7.320

0.836

Anesthesia

3.79

−0.348

7.935

0.073

Psychiatry

Ref

0 h.

1.25

−1.532

4.025

0.379

< 1h

−1.23

−4.042

1.579

0.391

1–2.5 h

−1.05

−3.895

1.792

0.469

> 2.5 h

Ref

Yes

− 1.84

−3.998

0.325

0.096

No

Ref

Yes

1.85

−0.408

4.117

0.108

No

Ref

Yes

10.07

6.136

14.007

< 0.001*

No

Ref

Yes

3.06

0.095

6.023

0.043*

0.878

8.202

0.015*

No

Ref

10,000 – 50,000

4.54

51,000 – 100,000

2.04

−1.075

5.153

0.199

101,000 – 150,000

3.01

0.792

5.232

0.008*

> 150,000

Ref

Sleep hours

−0.68

−1.125

−0.242

0.002*

Total PHEEM

−0.01

−0.05

0.026

0.529

Total PSS

0.71

0.556

0.863

< 0.001*

Total MSPSS

−2.19

−3.023

−1.357

< 0.001*

Total ASSIST

0.07

−0.001

0.137

0.053

95% Confidence Interval

Bivariate Analysis
Variable

Category

β

Gender

Female

4.48

Hobbies

Family depression

Previous diagnosis of depression

Male

Ref.

Yes

−4.61

No

Ref.

Yes

6.43

No

Ref.

Yes

15.08

No

Ref.

Lower

Upper

Sig.

1.91

7.05

0.001*

−7.56

−1.65

0.002*

3.31

9.54

< 0.001*

9.78

20.38

< 0.001*
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Table 4 Multivariate and bivariate associations between depression and other mental health measures (Continued)
Current illness other than depression

Medical specialty

Hours of exercise per week

Total household income per month in Kenyan Shillings

Yes

7.40

No

Ref.

3.24

11.56

< 0.001*

Internal medicine
Paediatrics

−0.17

−5.47

5.14

0.951

5.19

−0.25

10.63

0.061

Obstetrics and Gynaecology

3.07

−2.03

8.17

0.238

General surgery

−2.15

−7.67

3.38

0.446

ENT surgery

2.67

−3.53

8.87

0.398

Cardiothoracic surgery

−7.05

−15.98

1.88

0.122

Anaesthesia

0.09

−5.68

5.86

0.975

Psychiatry

Ref.

0h

5.58

1.84

9.32

0.003*

< 1h

0.92

−2.99

4.82

0.645

1–2.5 h

2.03

−2.02

6.08

0.326

> 2.5 h

Ref.

10,000 – 50,000

8.27

2.93

13.61

0.002*

51,000 – 100,000

−0.09

−4.45

4.27

0.968

101,000 – 150,000

3.07

−0.09

6.24

0.057

> 150,000

Ref.

Sleep hours

−1.29

−1.88

−0.71

< 0.001*

Total PHEEM

−0.14

−0.18

− 0.09

< 0.001*

Total PSS

1.10

0.95

1.25

< 0.001*

Total MSPSS

−4.58

−5.57

−3.59

< 0.001*

Total ASSIST

0.17

0.07

0.26

0.001*

*Correlation is significant at the 0.05 level

(see, Table 5). However, there was a significant
difference between medical specialties’ depression scores
(p = 0.02).

Discussion
We found that most residents 238 (70.4%) had no to
mild depressive symptoms, severe symptoms were
present in 57 (16.9%) residents, with 43 (12.7) reporting
moderate depressive symptoms. Most residents had high
perceived social support and most had moderate stress.
We found significant associations between depression
Table 5 One way ANOVA between medical specialty and CESD
R, PHEEM, PSS, MSPSS, and ASSIST
Variable

df

Mean Square

F

Sig.

CESDR

7

354.246

2.427

*0.02

PHEEM

7

1338.687

1.875

0.073

PSS

7

67.492

1.438

0.189

MSPSS

7

1.139

0.808

0.581

ASSIST

7

132.431

0.697

0.675

*Significance at 0.05 level

and less sleep, high perceived stress, and low perceived
social support.
The prevalence of depressive symptoms we found is
similar to previous studies reported globally [50, 51].
Our findings contrast with those of Raviola et al. [6]
who conducted structured DSM IV interviews with 50
residents at the same hospital in Kenya in 2002. They
sampled third and fourth year residents from general
surgery, internal medicine, paediatrics, and obstetrics
and gynaecology. Their study found that 48% of residents met the criteria for major depression. This difference in prevalence estimates can be explained by
differences in methodology between the two studies:
with our study targeting more residents (338 vs. 50)
from more specialties (8 different specialties in our study
vs. 4 in Raviola’s), from all years of study, using a different instrument to measure depression than theirs (our
study used the CESD-R self administered questionnaire
while Raviola’s used structured DSM IV interviews
which is a more individualized, clinician administered
assessment). Our results can also be explained by
changes in the work environment, and pay, as well as
the drastic changes that have occurred in the country
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and hospital in the 17 years following Raviola’s study.
Compared to 17 years ago, residency programs now have
higher pay (however not all residents are enrolled in
programs that pay them), have a higher number of residents which may ease the workload, and residency programs do not discourage residents from working as
locum doctors in other hospitals. Anecdotally, the older
programs had strict hierarchical structures with limited
interaction between residents and consultants which is
no longer the case for most consultants and residents.
Another interesting comparison albeit with a study that
looked at a different type of population is with Othieno
et al’s study [8] that used the CESD to measure depression among university students in Kenya in 2014. Their
study found that most students had scores in the first
two, less severe categories of depression i.e. mild (41.3%)
and moderate (35.7%); ours however had a higher proportion of scores in the two extreme categories of depression i.e. mild (70.4%) and severe (16.9%).
Compared to the general population the prevalence of
depression we found is significant given that the previous estimates for common mental disorders in the general population through household surveys were around
10.8% with 0.7% point prevalence for depressive disorders [52, 53]. In a follow up study, over the last decade
2004–13, the prevalence of depression for men dropped
from 10.9 to 3.8% (P = 0.001) and the prevalence for
women increased from 10.8 to 17.5% (p = 0.001) in the
general population [54]. Our findings could be explained
by the stressful, mentally, and physically demanding nature of medical residency programs. To name a few of
the key challenges residents face: residents often are unable to obtain sufficient sleep, they have to deal with difficult clinical cases, have to read and understand large
volumes of information, and at times fail to spend time
with their loved ones due to the demanding nature of
their training. The effects of these challenges may be exacerbated by a sub-optimal organisational structure with
regards to promotion of good mental health, resident
welfare, and self care practices. Some residency programs may have formal structures to address resident
counselling, however they may be underutilised for a
variety of reasons, including limited operating hours for
clinics, resident unawareness, and fear of appearing
‘weak’ by residents. Other factors such as poor coping
skills and the easy access to substances of abuse serve
only to compound these problems among residents. The
residents in our study reported high levels of social support despite these challenging experiences. The availabilility of social support likely helps them cope with
their stresses and therefore prevents or reduces depressive symptoms. It is perhaps also known to their family
and friends that their everyday life experiences are difficult and stressful. Anecdotally, some residents suggested
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that senior residents and consultants that are friendly
and supportive have on many occasions helped them
cope with their challenges; and in the absence of supportive lecturers or senior residents the professional
learning experiences become difficult.
In our study, the bivariate analysis revealed that stress,
substance use, low social support, and a poor educational environment may be risk factors for depression.,
Each construct of interest for our cohort (e.g. depression, educational environment, social support, etc) was
significantly correlated to the other. Our multivariate
analysis results show that high levels of perceived social
support, adequate sleep, and high income may be protective against depression. While stress, substance use,
female gender, current comorbid illnesses, and previous
diagnoses of depression may be risk factors for depression. An alternative explanation is that those experiencing more depressive symptoms may be more likely to
perceive less social support, have less sleep, experience
more stress, and use more substances as a result of their
depressive symptoms. However it is important to note
that this is a cross-sectional survey that used selfassessment tools therefore causality cannot be
determined.
Perceived stress scores (both means and proportions)
were similar to the levels found in other studies in
LMICs [14, 55, 56]. The average score we found was
slightly lower than that found in a recent study in the
same population in Kenya, we however found a larger
proportion of residents in the moderate and high perceived stress category compared to the other study [11].
Given that moderate and high stress are prevalent in our
study the possibility of the negative effects of stress are
therefore more likely in this cohort. This may imply that
the residents we studied are more likely to make medication errors, experience burnout, and have reduced empathy towards patients [12, 13].
The average PHEEM score in our study was higher
than previous studies [29, 57] indicating more positive
views about the learning environment in our study, and
this finding was similar to others from South Africa,
Saudi Arabia and Morocco [58–60]. Almost half of the
residents (46.3%) found their educational environment
to be more positive than negative, and 40.9% found it
more negative than positive. This indicates that the majority of residents feel that improvements can be made
to their respective learning environments, with only 5.3,
and 7.4% rating their educational environments as being
very poor, and excellent respectively. Our bivariate analysis showed a significant negative correlation between
depression and educational environment (r = − 0.304).
This suggests that a positive perception of a residents’
educational environment may be protective against depression. Additionally, residents with fewer depressive
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symptoms may view their educational environment more
favourably. We conjecture that there may be a pattern in
residents towards using either an internal or external
locus of control with regards to their hospital and training environment appraisal. Residents who may be internalizing distress and may be more prone to
experience depressive symptoms, and those who
externalize and think hospital environment is the cause
of their distress might experience fewer to no
depression.
A large majority of residents 242 (71.8%) perceived
high levels of social support, with most support obtained
from significant others and family, and the least support
from friends. We found that social support was significantly negatively correlated with depression. This indicates that higher levels of social support may be
protective against depression. It has been well-noted that
good social support is an effect modifier when it comes
to mental and physical health [61]. Social support is a
multidimensional concept assessed across several domains (family, friends, and significant other) hypothesised to protect mental health both directly through the
benefits of social relationships and indirectly as a buffer
against stressful circumstances [62]. Thus the high levels
of social support we found may explain the relatively
low scores for depression in our study.
Alcohol was the most widely used substance with 2.9%
of those who used it being at high risk of suffering from
ill health and other negative effects due to its use. The
majority (83.8%) were at low risk due to alcohol use. Tobacco was the next most commonly used substance with
only 1% being at high risk, and the majority (91.4%) at
low risk which is lower than previous studies in Africa
(however they used different instruments to assess
smoking prevalence) [63]. Only one resident was classified as high risk for sedative use. No residents were classified as high risk due to cannabis, opioids, cocaine,
amphetamines, and hallucinogens. However 11.3% were
at moderate risk due to cocaine use, and 7.1% due to
cannabis, which represents a combined total of 41 residents. When considering these results it is important to
note that the proportions given are for the residents who
answered those specific items in the questionnaires, (not
all 338 residents we sampled answered those specific
questions). More specifically only 238 residents answered the question on cocaine, and only 196 answered
the question on cannabis. This however, worryingly indicates potentially more common usage of cocaine and
marijuana amongst our cohort compared to the general
population in Kenya where only 1.0% use cannabis and
less than 0.1% use cocaine [64]. When compared to university students in Kenya our results show less frequent
use of cannabis with 8% of university students using cannabis [47]. The instrument we used to assess substance
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use did not collect information regarding the specific
type of opioid used therefore we are unable to identify
specific drugs. However no resident reported having ever
used injectable drugs therefore eliminating the possibility of intravenous drugs like heroin being one of the opioids used. In a study on US medical residents, it was
found that residents overall have lower rates of substance use than their age peers in society. Yet resident
substance use patterns do differ by specialty and this
study found emergency medicine and psychiatry residents have higher rates of use [65]. A survey on health
care workers in Kenya used ASSIST and found that Reported lifetime use was 35.8% for alcohol, 23.5% for tobacco, 9.3% for cannabis, 9.3% for sedatives, 8.8% for
cocaine, 6.4% for amphetamine-like stimulants, 5.4% for
hallucinogens, 3.4% for inhalants, and 3.9% for opioids
and suggests that the substance use in HCWs may be
higher than the general population [66]. Our population
is a unique group of medical doctors under training so
their substance use patterns and risk factors including
speciality associations need to be further explored.
We cannot claim to unravel causal relationships due
to the nature of our study design. We used self- administered questionnaires which may allow residents to
under report the severity of their symptoms due to the
stigma associated with mental illness. Residents may not
have openly filled in the questionnaires because they
may not have seen an apparent benefit to completing
the survey. There was also the possibility of residents
filling in the questionnaires incorrectly.. Residents were
encouraged to be forthright to prevent them giving false
responses, however it was impossible to ensure and assess the truthfulness of responses.
There may also be biases around underreporting distress, use of harmful substances is often underreported
in medical settings and wanting to look fit to maintain
professional credence and avoid mental ill-health stigma
are barriers to expressing the need for greater support.
The cardiothoracic surgery department was small in size
with only 9 residents being sampled after calculating the
sample size using proportionate sampling (the department has a total of 14 residents). This may mean that results in our study from that specialty may not be
generalisable to other cardiothoracic departments due to
the small sample size in our study.
Given that we did not control for differences innate to
different specialties, it may not be appropriate to compare different departments/specialties in our study to
each other. The residents we sampled were in an urban
setting therefore our results may not reflect the condition of doctors and residents in rural or remote settings
which we anticipate may be further worse due to material and human resource constraints. In order to maintain
anonymity, we were unable to contact residents who did
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not provide their contact details (which was optional),
unfortunately those with more severe scores for stress,
depression, and substance use did not provide any contact information so we were not able to offer them any
assistance.
To our knowledge this is one of the few studies that
have looked at combined depressive symptoms, social
support, educational environment, and substance use in
a structured mental health survey among residents (doctors in training) in East Africa. We sampled a large proportion of residents in one of the largest teaching
hospitals in East Africa, we sampled residents from a
wide range of surgical and non-surgical specialties. A
fact that enhances the generalisability of our results as
well as gives a detailed insight into the mental health of
residents and by extension doctors in Kenya and subSaharan Africa. We also included residents from all
years of study and therefore different age groups so that
our results paint a better picture of residency as a whole
and not of specific levels of study and age groups.
A key strength of our study is that we have also stratified and analysed results according to different departments which allows us to have a better understanding of
the different specialties. This is important because each
specialty has factors that are unique to them, not to
mention other factors that are unique to individual programs within the same university.
To provide as global an understanding of residents’
mental health as possible we included validated questionnaires on a wide variety of concepts that affect mental health negatively i.e. depression, stress, substance use;
and positively i.e. social support, and educational environment. We included questions on residents’ personal
lives such as income, sleep, relationship status etc. to try
to identify factors outside of the hospital that might play
a role in their mental health.
We recommend that future studies on residents’ and
doctors’ mental health should be carried out in East and
sub-Saharan Africa with similar tools so that a more
complete understanding of the region is available. Prospective studies looking at the effect of perceived social
support, depression, stress, substance use, and educational environment should be carried out in residents in
order to describe causal relationships. The reasons for
such high social support among residents in our study
should be further explored in order to understand why it
is high and how it can be maintained and replicated in
similar settings with lower levels of support.
Future interventions to prevent depression among residents should aim to strengthen the protective factors
we found and eliminate/reduce the risk factors. We recommend a departmental approach to any interventions
owing to the differences in the learning environments,
lifestyles, and demands that are unique to each specialty
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and department. Attention should be given to the social
determinants of health unique to residents to further
augment mental health among them. We suggest measures such as easily accessible counselling services as
well as designated rooms/areas for residents to meet and
discuss the challenges that they face together. We also
recommend strengthening mentorship by senior residents and consultants to help guide their juniors. Efforts
should be made to understand the pattern of substance
use among residents and to reduce substance use, this
could be achieved through programs to raise awareness
as well as the provision of counselling.
It is important to monitor and understand residents’
mental health given the increased risk they face of suffering from mental illness and the important role that
they play in patient care. Preventing depression and poor
mental health among residents may not just benefit the
residents but may also reduce the numerous negative effects (of mental illness in doctors) on patient care that
have been demonstrated in previous studies.

Conclusions
Overall, our findings indicate that residents have moderate levels of depressive symptoms and stress, are at risk
of abusing various substances and have high levels of social support. Efforts should be made to understand and
maintain the high levels of social support, reduce the
prevalence of depressive symptoms, and stress; and reduce the risk of substance abuse among residents in
Kenya.
Abbreviations
DALYs: Disability Adjusted Life Years; ENT: Ear Nose Throat; KNH: Kenyatta
National Hospital; DSM: Diagnostic and Statistical Manual of Mental
Disorders; WHO: World Health Organisation; CESD-R: Centers for
Epidemiologic Studies Depression Scale Revised; MSPSS: Multidimensional
Scale of Perceived Social Support; PHEEM: Postgraduate Hospital Educational
Environment Measure; PSS: Perceived Stress Scale; ASSIST: Alcohol, Smoking
and Substance Involvement Screening Test

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12888-021-03439-0.
Additional file 1. Sociodemographic questionnaire. The file contains the
sociodemographic questionnaire that was used in our study in its
entirety.
Additional file 2: Supplementary Table 1. Post Hoc ANOVA of
Significant Variables.
Acknowledgments
The authors wish to thank Pauline Mercy Andeso for her work with the
statistical analysis, Priyanka Panwar and Kemo Angela for their work with
data collection and scoring of questionnaires.
Authors’ contributions
SS led conceptualisation, designing and applied for ethical approval and
funding, assisted in data collection, interpreted the results, and drafted the
manuscript for publication. AL – Helped design, helped apply for ethical

Shah et al. BMC Psychiatry

(2021) 21:444

approval, helped coordinate data collection, assisted with interpretation of
the results and drafting of the manuscript. VO – Helped design, helped apply
for funding, assisted with interpretation of the results and drafting of the
manuscript. MK – Helped design, helped apply for ethical approval and
funding, assisted with interpretation of results and coordination of statistical
analysis, and assisted with drafting the manuscript. The authors read and
approved the final manuscript.

Page 14 of 15

4.

5.

6.
Authors’ information
S.S – Final year medical student, University of Nairobi.
A.L - Senior lecturer, Department of Paediatrics and Child Health, University
of Nairobi.
V.O - Consultant Psychiatrist/Counselor (Senior Medical Specialist), Chair of
Adult Psychiatry and Postgraduate Doctors’ Wellness Program, Department
of Mental Health, Kenyatta National Hospital.
M.K – Senior Lecturer, Department of Psychiatry, University of Nairobi.
Research Fellow, University College London.
Funding
The printing of questionnaires, statistician, and research assistants were
funded by Kenyatta National Hospital (reference: KNH/R&P/231/35/15). The
funding body did not have any input in the study design, collection, analysis,
interpretation of the data, and in writing the manuscript.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available because no permission has been obtained from
participants and the hospital/university (where the study was conducted) to
publish datasets publicly. The authors also intend to further explore the data
to generate more insights/findings and publish those new insights/findings.
The data are available from the corresponding author on reasonable request.

7.

8.

9.

10.
11.

12.

13.

Declarations
Ethics approval and consent to participate
Ethical approval was obtained from the Kenyatta National Hospital (KNH) and
University of Nairobi (UoN) Ethics and Review Committee (ERC). Reference
number - UP831/12/2018. Participants gave written informed consent before
answering any questionnaires. All methods including participant recruitment
and consent taking, data collection, data handling, and analysis were
performed in accordance with relevant guidelines and regulations including
the Declaration of Helsinki.

14.

15.

16.
17.

Consent for publication
Not applicable.

18.

Competing interests
The authors declare that they have no competing interests.

19.
20.

Author details
1
School of Medicine, University of Nairobi, Nairobi, Kenya. 2Department of
Paediatrics and Child Health, Kenyatta National Hospital, University of Nairobi,
Nairobi, Kenya. 3Department of Mental Health, Kenyatta National Hospital,
Nairobi, Kenya. 4Department of Psychiatry, University of Nairobi, Nairobi,
Kenya.

21.

22.
Received: 22 November 2020 Accepted: 20 August 2021
23.
References
1. Fahrenkopf AM, Sectish TC, Barger LK, Sharek PJ, Lewin D, Chiang VW, et al.
Rates of medication errors among depressed and burnt out residents:
prospective cohort study. BMJ. 2008;336(7642):488–91. https://doi.org/10.113
6/bmj.39469.763218.BE.
2. Brennan TA, Leape LL, Laird NM, Hebert L, Localio AR, Lawthers AG, et al.
Incidence of adverse events and negligence in hospitalized patients. N Engl
J Med. 1991;324(6):370–6. https://doi.org/10.1056/NEJM199102073240604.
3. Leape LL, Brennan TA, Laird N, Lawthers AG, Localio AR, Barnes BA, et al.
The nature of adverse events in hospitalized patients. N Engl J Med. 1991;
324(6):377–84. https://doi.org/10.1056/NEJM199102073240605.

24.
25.

26.

American Psychiatric Association. Depressive Disorders. In: Diagnostic and
Statistical Manual of Mental Disorders: DSM-5. 5th ed: American Psychiatric
Publishing; 2013. p. 155–89. https://doi.org/10.1176/appi.books.978089042
5596
World Health Organization. Global Health Estimates 2016: Deaths by cause,
age, sex, by country and by region, 2000-2016. Geneva: World Health
Organization; 2018.
Raviola G, Machoki M, Mwaikambo E, Good MJD. HIV, disease plague,
demoralization and “burnout”: resident experience of the medical
profession in Nairobi, Kenya. Cult Med Psychiatry. 2002;26(1):55–86. https://
doi.org/10.1023/A:1015289132151.
Ndetei DM, Khasakhala LI, Kuria MW, Mutiso VN, Ongecha-Owuor FA,
Kokonya DA. The prevalence of mental disorders in adults in different level
general medical facilities in Kenya: a cross-sectional study. Ann General
Psychiatry. 2009;8(1):1. https://doi.org/10.1186/1744-859X-8-1.
Othieno CJ, Okoth RO, Peltzer K, Pengpid S, Malla LO. Depression
among university students in Kenya: prevalence and sociodemographic
correlates. J Affect Disord. 2014;165:120–5. https://doi.org/10.1016/j.jad.2
014.04.070.
Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, Harrington H, et al.
Influence of life stress on depression: moderation by a polymorphism in the
5-HTT gene. Focus. 2005;3(1):156–60. https://doi.org/10.1176/foc.3.1.156.
Levey RE. Sources of stress for residents and recommendations for
programs to assist them. Acad Med. 2001;76(2):142–50.
Bonko NM, Ojuka D, Omboga L, Gitonga S, Macharia I. Stress and burnout
among clinical residents of the University of Nairobi postgraduate training
programs. East Centr Afr J Otolayngol Head Neck Surg. 2020;4:26–31.
Jones JW, Barge BN, Steffy BD, Fay LM, Kunz LK, Wuebker LJ. Stress and
medical malpractice: organizational risk assessment and intervention. J Appl
Psychol. 1988;73:727–35 US: American Psychological Association.
Passalacqua SA, Segrin C. The effect of resident physician stress, burnout,
and empathy on patient-centered communication during the long-call shift.
Health Commun. 2012;27(5):449–56. https://doi.org/10.1080/10410236.2011.
606527.
Maswadi N, Khader YS, Abu SA. Perceived stress among resident doctors in
Jordanian teaching hospitals: cross-sectional study. JMIR Public Health
Surveill. 2019;5(4):e14238. https://doi.org/10.2196/14238.
Schernhammer ES, Colditz GA. Suicide rates among physicians: a
quantitative and gender assessment (meta-analysis). Am J Psychiatry. 2004;
161(12):2295–302. https://doi.org/10.1176/appi.ajp.161.12.2295.
RC S, JS M. Suicide in male and female physicians. JAMA. 1974;228(3):323–8.
Rosta J. Determinants of physicians’ prevention-related practice: a
comparison between Aarhus, Denmark, and Mainz, Germany. J Subst Use.
2003;8(1):42–6. https://doi.org/10.1080/1465989031000067245.
Frank E, Rimer BK, Brogan D, Elon L. U.S. women physicians’ personal and
clinical breast cancer screening practices. J Womens Health Gend Based
Med. 2000;9(7):791–801. https://doi.org/10.1089/15246090050147763.
Rosta J. Prevalence of problem-related drinking among doctors: a review on
representative samples. Ger Med Sci. 2005;3:Doc07.
Sun J, Sun R, Jiang Y, Chen X, Li Z, Ma Z, et al. The relationship between
psychological health and social support: Evidence from physicians in China.
PLoS One. 2020;15(1):e0228152.
Demirtepe-Saygılı D, Bozo Ö. Perceived social support as a moderator of the
relationship between caregiver well-being indicators and psychological
symptoms. J Health Psychol. 2011;16(7):1091–100. https://doi.org/10.1177/13
59105311399486.
Anastasiadis C, Tsounis A, Sarafis P. The relationship between stress, social
capital and quality of education among medical residents. BMC Res Notes
2018;11(1):1–7, 274, DOI: https://doi.org/10.1186/s13104-018-3387-5.
Bourne T, De Cock B, Wynants L, Peters M, Van Audenhove C, Timmerman D,
et al. Doctors’ perception of support and the processes involved in complaints
investigations and how these relate to welfare and defensive practice: a crosssectional survey of the UK physicians. BMJ Open. 2017;7(11):1–11.
Mikkola L, Suutala E, Parviainen H. Social support in the workplace for
physicians in specialization training. Med Educ Online. 2018;23(1):1435114.
Sabbah W, Tsakos G, Chandola T, Newton T, Kawachi I, Sheiham A, et al. The
relationship between social network, social support and periodontal disease
among older Americans. J Clin Periodontol. 2011;38(6):547–52. https://doi.
org/10.1111/j.1600-051X.2011.01713.x.
Kawachi I, Colditz GA, Ascherio A, Rimm EB, Giovannucci E, Stampfer MJ,
et al. A prospective study of social networks in relation to total mortality

Shah et al. BMC Psychiatry

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.
37.
38.
39.

40.

41.

42.

43.

44.

45.
46.

47.

48.

(2021) 21:444

and cardiovascular disease in men in the USA. J Epidemiol Community
Health. 1996;50(3):245–51. https://doi.org/10.1136/jech.50.3.245.
Escribà-Agüir V, Pérez-Hoyos S. Psychological well-being and psychosocial
work environment characteristics among emergency medical and nursing
staff. Stress Heath. 2007;23(3):153–60. https://doi.org/10.1002/smi.1131.
Brown M, Tucker P, Rapport F, Hutchings H, Dahlgren A, Davies G, et al. The
impact of shift patterns on junior doctors’ perceptions of fatigue, training,
work/life balance and the role of social support. Qual Saf Health Care. 2010;
19(6):2008–11.
Papaefstathiou E, Tsounis A, Papaefstathiou E, Malliarou M, Sergentanis T,
Sarafis P. Impact of hospital educational environment and occupational
stress on burnout among Greek medical residents. BMC Res Notes. 2019;
12(1):4–9.
Grant A, Rix A, Shrewsbury D. “If you’re crying this much you shouldn’t be a
consultant”: the lived experience of UK doctors in training with mental
illness. Int Rev Psychiatry. 2019;31(7–8):673–83. https://doi.org/10.1080/0954
0261.2019.1586326.
Lachenbruch PA, Lwanga SK, Lemeshow S. Sample size determination in
health studies: A practical manual. J Am Stat Assoc. 1991;86:1149.
Eaton WW, Muntaner C, Smith C, Tien A, Ybarra M. Center for Epidemiologic
Studies Depression Scale: Review and Revision (CESD and CESDR). In: The
use of psychological testing for treatment planning and outcomes
assessment Vol 3: Instruments for adults; 2004. p. 363–78.
Van Dam NT, Earleywine M. Validation of the Center for Epidemiologic
Studies Depression Scale - revised (CESD-R): pragmatic depression
assessment in the general population. Psychiatry Res. 2011;186(1):128–32.
https://doi.org/10.1016/j.psychres.2010.08.018.
Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1(3):385–401. https://doi.org/1
0.1177/014662167700100306.
CESD-R Explanation. CESD-R: Center for Epidemiologic Studies Depression
Scale Revised Online Depression Assessment. https://cesd-r.com/cesdr/.
Accessed 29 May 2020.
Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J
Health Soc Behav. 1983;24(4):385–96. https://doi.org/10.2307/2136404.
Roberti J, Harrington L, Storch E. Further Psychometric support for the 10item version of the perceived stress scale. J Coll Couns. 2011;9(2):135–47.
Lee EH. Review of the psychometric evidence of the perceived stress scale.
Asian Nurs Res. 2012;6(4):121–7. https://doi.org/10.1016/j.anr.2012.08.004.
State of New Hampshire Employee Assistance program. Perceived Stress
Scale. https://das.nh.gov/wellness/docs/percieved stress scale.pdf. Accessed
29 May 2020.
Afulani PA, Ongeri L, Kinyua J, Temmerman M, Mendes WB, Weiss SJ.
Psychological and physiological stress and burnout among maternity
providers in a rural county in Kenya: individual and situational predictors.
BMC Public Health. 2021;21(1):453. https://doi.org/10.1186/s12889-021-104
53-0.
Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale of
perceived social support. J Pers Assess. 1988;52(1):30–41. https://doi.org/1
0.1207/s15327752jpa5201_2.
Osborn TL, Venturo-Conerly KE, Wasil AR, Schleider JL, Weisz JR. Depression
and anxiety symptoms, social support, and demographic factors among
kenyan high school students. J Child Fam Stud. 2020;29(5):1432-43. https://
doi.org/10.1007/s10826-019-01646-8.
Roff S, McAleer S, Skinner A. Development and validation of an instrument
to measure the postgraduate clinical learning and teaching educational
environment for hospital-based junior doctors in the UK. Med Teach. 2005;
27(4):326–31. https://doi.org/10.1080/01421590500150874.
Vieira JE. The postgraduate hospital educational environment measure
(PHEEM) questionnaire identifies quality of instruction as a key factor
predicting academic achievement. Clinics. 2008;63(6):741–6.
Gough J, Bullen M, Donath S. PHEEM ‘Downunder’. Med Teach. 2010;32(2):
161–3. https://doi.org/10.3109/01421590903509036.
Working GWHOA. The alcohol, smoking and substance involvement
screening test (ASSIST): development, reliability and feasibility. Addiction.
2002;97(9):1183–94.
Humeniuk R, Ali R, Babor TF, Farrell M, Formigoni ML, et al. Validation of the
alcohol, smoking and substance involvement screening test (ASSIST).
Addiction. 2008;103(6):1039–47.
Newcombe DAL, Humeniuk RE, Ali R. Validation of the World Health
Organization alcohol, smoking and substance involvement screening test

Page 15 of 15

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.

(ASSIST): report of results from the Australian site. Drug Alcohol Rev. 2005;
24(3):217–26. https://doi.org/10.1080/09595230500170266.
Musyoka CM, Mbwayo A, Donovan D, Mathai M. Alcohol and substance use
among first-year students at the University of Nairobi, Kenya: Prevalence
and patterns. PLOS one. 2020;15(8):e0238170.
Mata DA, Ramos MA, Bansal N, Khan R, Guille C, Di Angelantonio E, et al.
Prevalence of depression and depressive symptoms among resident
physicians a systematic review and Meta-analysis. JAMA. 2015;314(22):2373–
83. https://doi.org/10.1001/jama.2015.15845.
Pasqualucci PL, Damaso LLM, Danila AH, Fatori D, Lotufo Neto F, Koch VHK.
Prevalence and correlates of depression, anxiety, and stress in medical
residents of a Brazilian academic health system. BMC Med Educ. 2019;19(1):
193. https://doi.org/10.1186/s12909-019-1621-z.
Kiima DM, Njenga FG, Okonji MMO, Kigamwa PA. Kenya mental health
country profile. Int Rev Psychiatry. 2004;16(1–2):48–53. https://doi.org/10.1
080/09540260310001635096.
Jenkins R, Njenga F, Okonji M, Kigamwa P, Baraza M, Ayuyo J, et al.
Prevalence of common mental disorders in a rural district of Kenya, and
socio-demographic risk factors. Int J Environ Res Public Health. 2012;9(5):
1810–9. https://doi.org/10.3390/ijerph9051810.
Jenkins R, Othieno C, Ongeri L, Sifuna P, Ongecha M, Kingora J, et al.
Common mental disorder in Nyanza province, Kenya in 2013 and its
associated risk factors –an assessment of change since 2004, using a repeat
household survey in a demographic surveillance site. BMC Psychiatry. 2015;
15(1):309. https://doi.org/10.1186/s12888-015-0693-5.
Waldman SV, Diez JCL, Arazi HC, Linetzky B, Guinjoan S, Grancelli H.
Burnout, perceived stress, and depression among cardiology residents in
Argentina. Acad Psychiatry. 2009;33(4):296–301.
Abut YC, Kitapcioglu D, Erkalp K, Toprak N, Boztepe A, Sivrikaya U, et al. Job
burnout in 159 anesthesiology trainees. Saudi J Anaesth. 2012;6(1):46–51.
https://doi.org/10.4103/1658-354X.93059.
Shimizu T, Tsugawa Y, Tanoue Y, Konishi R, Nishizaki Y, Kishimoto M, et al.
The hospital educational environment and performance of residents in the
general medicine in-training examination: a multicenter study in Japan. Int J
Gen Med. 2013;6:637–40. https://doi.org/10.2147/IJGM.S45336.
Naidoo KL, Van Wyk JM, Adhikari M. The learning environment of paediatric
interns in South Africa. BMC Med Educ. 2017;17(1):235. https://doi.org/10.11
86/s12909-017-1080-3.
Berrani H, Abouqal R, Izgua AT. Moroccan residents’ perception of hospital
learning environment measured with French version of the postgraduate
hospital educational environment measure. J Educ Eval Health Prof. 2020;17:
4. https://doi.org/10.3352/jeehp.2020.17.4.
Al-Shiekh MH, Ismail MH, Al-Khater SA. Validation of the postgraduate
hospital educational environment measure at a Saudi university medical
school. Saudi Med J. 2014;35(7):734–8.
Gariépy G, Honkaniemi H, Quesnel-Vallée A. Social support and protection
from depression: systematic review of current findings in Western countries.
Br J Psychiatry. 2016;209(4):284–93. https://doi.org/10.1192/bjp.bp.115.1
69094.
Patel V, Goodman A. Researching protective and promotive factors in
mental health. Int J Epidemiol. 2007;36(4):703–7. https://doi.org/10.1093/ije/
dym147.
Khefacha Aissa S, Ghali H, Ben Rejeb M, Ben Fredj S, Ben Ouanes R, Dhidah
L, et al. Smoking attitudes and behavior of the hospital staff Sahloul (Sousse,
Tunisia). Rev Mal Respir. 2018;35(3):256–63. https://doi.org/10.1016/j.rmr.201
7.12.001.
Morris K, John M, Victor O, Stephen K, Felistas K, Caroline K. Status of drugs
and substance abuse among the general population in Kenya. AJADA. 2019;
1:54–9.
Hughes PH, Baldwin DC Jr, Sheehan DV, Conard S, Storr CL. Resident
physician substance use, by specialty. Am J Psychiatry. 1992;10:1348–54.
Mokaya AG, Mutiso V, Musau A, Tele A. Substance use among a sample of
healthcare Workers in Kenya: a cross-sectional study. J Psychoactive Drugs.
2016;48(4):310–9. https://doi.org/10.1080/02791072.2016.1211352.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

