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Abstract

Objectives: Research on psychological distress in African students is scarce. This
study aimed at exploring the epidemiology (prevalence and correlates) of
depressive symptoms among undergraduate health sciences students at the

University of Parakou (Benin).

Methods: We conducted a cross-sectional survey from June to July 2022 at the
University of Parakou, the second-largest university in the Republic of Benin.
Depressive symptoms were assessed using the Patient Health Questionnaire
depression scale (PHQ-9). Information on several independent factors was
collected and their associations with depressive symptoms were investigated

using logistic regression models.

Results: Data from 560 students were analyzed (mean age: 21.3+ 2.3 years, 60%
were male, and 50.4% were registered in the first year of study). The overall
prevalence of depressive symptoms was 39.1% [95% Cl: 35.2%-43.1%].
Moderate and severe depressive symptoms were observed in 15.3% and 1.8%
of participants, respectively. In the multivariable model, being aged 21-23
(adjusted Odds Ratio=1.8, p-value: 0.007), a female (aOR=1.5, p-value: 0.050), a
medical student (aOR=2.9, p-value: <0.001), a public health student (aOR=3.6, p-
value: <0.001), belonging to households with higher incomes (aOR= 2.4,

p<0.001), and experiencing stress (aOR=1.5, p-value: 0.048) independently



increased the probability of having depressive symptoms. However, having
support from close relatives (aOR= 0.5, p-value: 0.026) was associated with a

lower probability of depressive symptoms.

Conclusions: Our findings revealed a high prevalence of depressive symptoms
among undergraduate health science students. Given the correlates identified,
actions to promote coping skills in stress and encourage more parental support
may be real avenues likely to help reduce the frequency and consequences of

depressive symptoms.

Keywords: Depression, Epidemiology, Health students, Sub-Saharan Africa.



Introduction

The period between post-adolescence and adulthood is often
characterized by the acquisition of theoretical and practical knowledge that can
be used to build a better professional life. For many young adults, this period
corresponds to their university years. Given the change in the educational
environment occurring during this critical period of life, university students are
likely to experience disrupted supportive relationships and various psychological
disorders [1-5]. In addition, during this period, students are often faced with
multiple issues (e.g. worries about their studies, finances, relationships, etc.)
which are sources of stress [6,7]. Due to their impact on students’ academic
performance and well-being, psychological disorders have become major
mental health issues in this young population as evidenced by the
implementation of intervention/programs targeting mental health problems
among university students [8-11].

Depression is one of the most common psychological distress displayed by
students, with a particularly high prevalence among health science students
[12—-14]. Compared to other academic fields, health science studies require a
high density of knowledge acquisition, good coping skills, and resilience. These
demands could make students more vulnerable to depressive symptoms

[12,14]. Indeed, a meta-analysis estimated the overall pooled prevalence of



depression among medical students at 27.0% (95% confidence interval [Cl]:
24.7%-29.5%) [12]. Regional disparities were reported, with the lowest pooled
prevalence obtained in the Western Pacific region (18.9%; 95% Cl: 11.7%-
29.0%), whereas the highest pooled estimate was recorded in Africa (40.9%;
95% Cl: 28.8%-54.4%) [12]. In Africa, research on depression among students is
emerging [15—18] but remains limited among health science students [19,20]. In
Benin, only one study has explored the magnitude of depressive symptoms
among medical students in the south of the country [21]. To improve knowledge
on this disorder in Africa and specifically in Benin, we conducted the present
study in the second biggest university of Benin. The objective was to investigate
the epidemiology (prevalence and associated factors) of depressive symptoms

among undergraduate health sciences students at the University of Parakou.



1. Methods

1.1. Study setting and participants.

A cross-sectional survey was conducted from June to July 2022 at the
University of Parakou in the Republic of Benin (West Africa). The city of Parakou
is located in the northeast of the country, 416 kilometers away from the
economic capital (Cotonou). The study population consisted of first-, second-
and third-year students registered in one of the three health sciences
departments of the University: the school of Medicine, the School of Nursing
and Midwifery, and the School of Public Health and Epidemiology (ENATSE).
Data were collected using an electronic self-administered questionnaire
designed in French on the KoBoCollect application (version 1.30.1). Students
were invited to use their smartphones or computers to access the questionnaire
online or offline. Only students who were present during the survey period and
had given their consent after reading the study information note were enrolled
and had access all study questions. No information on the identity (name,
student number etc.) of the participants was collected. It should be emphasized
that the survey period (June to July) is a sensitive one, as it coincides with exam
(preparation) months for some students and the last courses for others.

Students are more likely to experience psychosocial health problems during



these months. This research was carried out in accordance with the latest
version of the Declaration of Helsinki. The research protocol was submitted to

ENATSE’s pedagogical coordination committee for review and approval.

1.2. Dependent variable: Depressive symptoms

Depressive symptoms were assessed using the French version of the
Patient Health Questionnaire depression scale (PHQ-9), which comprised 9
items coded from 0 to 3, producing a total score ranging from O to 27 [22]. This
scale assesses the level of depressive symptoms in the two weeks preceding the
survey. The higher the score, the greater the symptoms are. According to the
scale, a score >5 was retained to indicate the presence of depressive symptoms
[22]. To have more detail about the intensity of depressive symptoms we
defined the following subgroups: mild (score 5-9), moderate (score 10-19) and

severe (score 20-27).

1.3. Independent variables

Sociodemographic data such as age, sex (male/female), academic
departments (nursing; public health; medicine), year of study (1°, 2" 3™), and
monthly parents’ incomes (< $83 vs. > $83; $83 is the guaranteed minimum

interprofessional wage in Benin in 2022, with a GDP per capita of $1,302.9) were



included. Perceived stress symptoms (yes if, score 26 and no, if score <6) were
assessed using the validated French version of Perceived Stress Scale (PSS-4)
[23,24]. Participants were also asked whether they could count on support from

friends/lovers and parents if needed (yes/no).

1.4. Statistical analysis

Participants' characteristics were described (counts and percentages) and
compared according to their health department and the presence of depressive
symptoms using the chi-square test. The significance level retained was p<0.05.
To identify factors associated with depressive symptoms, all variables with a p-
value below 0.20 in the univariable logistic regression model were included in
the multivariable model. Odds ratios and their confidence intervals (Cl) were
reported to illustrate the strength and significance of associations. The
goodness-of-fit for the multivariable logistic regression model was assessed
using the Hosmer-Lemeshow test. All analyses were performed using R

software, version R-4.1.2.



Results

In total 586 students participated to the study. Among them 26 were
minors (age <18 years) and were excluded from analyses. Of the remaining 560,
the mean age was 21.3+2.3 years, with the oldest participant being 28 years old.
Participants were predominantly male (60.0%), aged between 18 and 20
(43.4%), enrolled in their first year of study (50.4%) and studying medicine
(55.4%) (Table 1). Most students did not present stress symptoms (53.8%) and
more frequently reported being able to count on the support of close relatives

(84.3%), but less so on friends/lovers (63.2%) (Table 1).

Comparing the characteristics of the students according to their health
department, we observed that regardless of the health discipline, males and
first-year students participated significantly more in the survey, especially those
in public health (Table 1). Other differences were also noted. Medical students
were more likely to report stress symptoms (61.6%) than their public health
(28.8%) and nursing (25.9%) counterparts. Except for public health students
(22.0%), the other participants reported more often that they belonged to
households with a higher income (66.7% in medicine and 66.2 % in nursing). We
also observed that, although the proportion was significantly lower among

nursing students, most participants reported that they could count on the



support of their parents (91.9% in public health, 86.5% in medicine, and 73.4%

in nursing). (Table 1) [INSERT TABLE 1 HERE]

In the total sample, the distribution of depression severity levels was as
follows: mild (21.9% [95% ClI: 18.5% - 25.4%]), moderate (15.3% [95% Cl: 12.4% -
18.3%]) and severe (1.8% [95% Cl: 0.6% - 2.9%]). Thus, the global prevalence of

depressive symptoms (score >5) was 39.1% [95% Cl: 35.1% - 43.1%)].

Depressive symptoms (score >5) were significantly higher among female
(45.5% vs. 34.8% for male), medicine students (46.5% vs. 36.9% among public
heath students and 24.5% among nurses), and those who reported stress
symptoms (49.8% vs. 29.9%). In addition, prevalence of depressive symptoms
was higher among students whose parents had higher incomes (47.2% vs.
28.1%) and among those who reported being able to count on support from
friends/lovers (45.6% vs. 35.3%). However, no significant differences were
observed in the distribution of depressive symptoms according to age, year of
study, and possible parental support (all p>0.05). (Table 2) [INSERT TABLE 2

HERE]

In the univariable regression analysis (Table 3), all variables had a p-value
<0.2 and were then included in the multivariable model. Results showed that
being aged 21-23 (adjusted OR=1.7 [95% ClI: 1.2 - 2.7]), female (aOR=1.4 [95%

Cl: 1.0 - 2.1]), studying medicine (aOR=2.9 [95% Cl: 1.8 - 4.9]), and public health
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(aOR=3.6 [95% Cl: 1.8 - 7.0]), belonging to households with higher incomes
(aOR=2.3[95% CI: 1.5 - 3.6]), and experience stress (aOR=1.5 [95% Cl: 1.0 - 2.3])
independently increased the odds of having depressive symptoms. Only the
possibility to count on the support from parents (aOR= 0.5 [95% Cl: 0.3 - 0.9])
was associated with a lower probability of experiencing depressive symptoms.
Being able to rely on friends/lovers for support was no longer significant in the
adjusted model. The Hosmer-Lemeshow test showed that the model fit was

good (p=0.5). [INSERT TABLE 3 HERE]

11



2. Discussion

This work, which expands the literature on depressive symptoms among
students in Africa, revealed a high prevalence (39.1%) of these symptoms
among undergraduate health sciences students in the second largest university
in Benin.

Similarly, studies from South Africa and Kenya reported respectively a
36.4% and 35.7% prevalence of depressive symptoms among medical students
[19,25]. However, other studies have also reported a higher prevalence, 55.9%
in southern Benin [21] and 45.1% of moderate and severe depressive symptoms
among medical student in Egypt [26]. Beyond the differences in instruments
(Beck Depression Inventory vs. PHQ-9), discrepancies in the composition of the
sample study may have played a role in the estimates [21,26]. For example,
these studies included students beyond the first third years of study [21,26], and
recruited students in pharmacy, social work, physiotherapy, and nutrition [21].
As a result, varying prevalence of depressive symptoms were reported (60% in
physiotherapy, 57% in nutrition, 58% in medicine, 44% in pharmacy) [21]. This
wider range of profiles potentially had an impact on the overall estimate, hence
comparing the estimates reported between these studies requires caution.

Nevertheless, high frequencies of depressive symptoms were reported

12



regardless of the disciplines and academic years, highlighting the huge
magnitude of this disorder among health sciences students in Africa.

We found that the relation between advanced age and depression was
not stable. Indeed, only students aged between 21 and 23 vyears were
significantly more likely to have depressive symptoms. In literature evidence on
the relationship between age and depressive symptoms in health science
students seems inconsistent so far [16,20,27]. Our result could be related to the
delay in academic progress from some students. Indeed, at age 21, students are
usually in their last year of undergraduate studies. In our sample, 57% (317/560)
of our participants were aged 21 and over, while only 18% (102/560) were
registered in their third year. This academic delay often reflects poor academic
performance or late enrollment at school, which may affect self-esteem, create
social pressure and consequently, could heighten the risk of depressive
symptoms, especially among 21-23 year olds. However, being aged 24 or older
was not associated with depression. This result may indicate that after the
crucial 21-23 age group, some older students may have acquired/developed
strategies to cope better with stressful events that may lead to a depressive
state. As an illustration, students aged 24 or older reported fewer depressive
symptoms (32% compared to 37% for 18-20 year olds and 47% for 21-23 year

olds).
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Despite the predominance of male in our study sample, significantly
higher odds and prevalence of depressive symptoms were found in female
(45.5% vs. 34.8% for male). This trend is consistent with other studies in
students [16,20,26,27]. Arguments about individual or combined actions of
biological (e.g. genetic), psychosocial (e.g. adverse experiences, vulnerability to
stressful life events, low coping skills), and environmental factors are raised in
the literature to explain this sex gap [28—-30]. Our results expand the evidence
on the potential role of the university environment in sex gaps in depressive
symptoms. Other hypotheses could also explain the lower prevalence of
depressive symptoms in men that we observed. First, it has been suggested in
the literature that societal expectations regarding masculinity ideals lead some
men to perceive depression as a "weakness" and therefore develop strategies
that include denying "weakness" and "closure" [31]. This is a reality in African
cultures. Second, men would be more likely to experience some specific
symptoms of depression, such as anger attacks/aggression, substance abuse,
and risk-taking behavior [32]. The absence of these specific symptoms in most
traditional depression assessment scales may also be an explanation for the
over-prevalence of depression usually observed in women. This hypothesis

deserves to be explored in the African population, especially in young people.
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Students from the school of Medicine were the most affected by
depressive symptoms (46.5% of participants). Although our sample was
predominantly composed of medicine students (55%), we believe that the high
levels of psychological distress generated by the difficulty of succeeding in the
first three years of medical school may explain this association. Indeed, at the
University of Parakou, every year, nearly 3 out of 4 students are fail or repeat
the first year (statistics from the Department of Medicine). In the current study,
students in Public Health and Epidemiology also had a significantly higher
probability of reporting depressive symptoms compared to nursing school
students. Education in the School of Public Health in University of Parakou
requires important background in statistics. Moreover, unlike the Nursing
School, an important proportion of the teachers in the Medicine and Public
Health schools in Parakou live and work in southern Benin and therefore come
on assignment for a maximum of two weeks to provide all their annual teaching
program. These critical contexts could increase the stress among those students
which would explain the association observed between perceived stress and
depressive symptoms among our participants. It should be noted that this
environment is not unique to Benin, in sub-Saharan African countries most

teachers live and work in the capital cities and therefore go to teach in
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universities located in remote areas of the country, or sometimes outside their
own country when there are few specialists in the field.

Despite this highly vulnerable environment, being able to count on one’s
parents significantly reduced the probability of reporting depressive symptoms.
This suggests that parental support would be a significant avenue of action for
reducing of the magnitude and consequences of depressive symptoms in this
particularly vulnerable population.

In contrast with research showing that students with insufficient income
are more likely to present depressive symptoms [15,33], we observed that
students whose parents had higher incomes were more likely to present
depressive symptoms. Parental income level is an important marker of student
income, even if it is not closely related. In our study, nearly 6 out of 10 students
reported that their parents had a monthly income at least equal to the minimum
wage. While this income cutoff could seem low, in Benin as in many sub-Saharan
countries, most of the inhabitants work in informal sectors and have unstable
monthly incomes. Furthermore, most medical students come from households
whose socio-economic status is relatively better than that of the general
population. Most of Parakou’s health science students (especially those in
medicine) come from southern Benin, as they were not able to register in the

more expensive and more selective health science school in Cotonou, the
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economic capital. As a result, most of these students experience their first years
of life away from parents and relatives. Furthermore, they are discovering a new
challenging educational environment (e.g. a 100-300 students lecture hall,
leaving home early to secure a seat) which requires more autonomy (e.g. taking
notes during lectures, handling its finances). Our findings suggest that students
from families with low incomes may be more resilient and cope better with
these changes. However, more specific research on the topic in sub-Saharan
Africa is needed to explore this hypothesis.
Limitations and strengths

This study has several limitations. Firstly, our sample was somewhat
heterogeneous and, as we observed, the prevalence of depressive symptoms
and student characteristics differed significantly according to their health
department. In addition, we cannot exclude the possibility that the period of the
survey and the specific characteristics of each health science discipline (e.g.
number of students per class, course density, type of courses, etc.) may have
influenced the observed magnitude of this psychological distress among
students. Secondly, our study was cross-sectional, meaning that no causal link
with the factors identified can be established. Thirdly, as the information
collected was self-reported, we cannot rule out the potential presence of social

desirability in our data. Students may have over or underestimated some
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responses. However, we believe that the use of an online survey and the
absence of collecting identifying information significantly reduced this risk.
Fourthly, other factors such as substance use, sleep disorders, and stressful life
events, known to be associated with depression, were not assessed in this
research. Knowledge on these factors and psychological disorders in the
students in sub-Saharan Africa is still limited, particularly in Benin, and deserves
to be explored in future research. Despite these limitations, our study has
several strengths including the wuse of the PHQ-9 self-administered
questionnaire, a validated tool translated into several languages to assess
depressive symptoms, which is widely used in clinical practice and population-
based studies. In addition, this research was conducted at Benin's second largest
university and included students from all three of the university's medical
studies departments, providing a more comprehensive overview of the
magnitude of depressive symptoms among undergraduate health science
students in Parakou. Furthermore, it is one of the rare studies of mental health

issues among health science students in the West African region.
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3. Conclusion

This preliminary research revealed a high prevalence of depressive
symptoms among health sciences students. Some of the associated factors such
as perceived stress and parental support are modifiable and represent real
targets for action that could contribute to reduce the frequency of these
symptoms and prevent their consequences. Psychological interventions aimed
at fostering students’ resilience, or initiatives such as the creation of on-campus
counseling units to provide support to students in distress, are strongly

encouraged.
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Table 1: Characteristics of participants according to the Health Department of

students surveyed in Parakou, 2022

Characteristics

Overall sample

Health Departments

(n=560)
Medicine Public Nursin -
n (%) (n=310) '("nial'gg) (n=139g) \F/)alue

Age (in years) <0.001
18 -20 243 (43.4)  145(46.8) 62 (55.9)  36(25.9)

21-23 193 (34.5) 99 (31.9) 39(35.1) 55(39.6)

> 24 124 (22.1) 66 (21.3)  10(9.0) 48 (34.5)

Sex 0.092
Male 336 (60.0) 186 (60.0) 75 (67.6) 75 (54.0)

Female 224 (40.0) 124 (40.0) 36(32.4) 64 (46.0)

Study year <0.001
First 282 (50.4)  133(42.9) 80(72.1) 69 (49.6)

Second 176 (31.4) 108 (34.8)  8(7.2) 60 (43.2)

Third 102 (18.2) 69 (22.3) 23(20.7)  10(7.2)

Monthly parents’ incomes (in S)* <0.001
<83 235(42.2)  103(33.3) 85(78.0) 47 (33.8)

> 83 322(57.8) 206 (66.7) 24 (22.0) 92 (66.2)
Perceveid stress symptoms <0.001
Yes (score >6) 259+ (46.2) 191(61.6) 32(28.8)  36(25.9)

No (score <6) 301 (53.8) 119 (38.4) 79(71.2) 103 (74.1)

n nt on one’s parents for

Ejppcoort: t on one’s parents fo <0.001
Yes 472 (84.3) 268 (86.5) 102 (91.9) 102 (73.4)

No 88 (15.7) 42 (13.5) 9(8.1) 37 (26.6)

n nt on its friends/lover’

Ejppcoort: t on its friends/love 0.674
Yes 206 (36.8) 113 (36.5) 38(34.2) 55 (39.6)

No 354 (63.2) 197 (63.5) 73 (65.8) 84 (60.4)

*3 missing data on variable ; *including 41 participants who have a score >9.
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Table 2: Participants' characteristics according to the presence of depressive
symptoms among undergraduate university students in Parakou, 2022.

Characteristics

Depressive symptoms

Yes (n=219) No (n=341) p-value
Age (in years) 0.017
18 -20 90 (37.0) 153 (63.0)
21-23 90 (46.6) 103 (53.4)
> 24 39 (31.5) 85 (68.5)
Sex 0.011
Male 117 (34.8) 219 (65.2)
Female 102 (45.5) 122 (54.5)
Health academic departments <0.001
Nursing 34 (24.5) 105 (75.5)
Public Health 41 (36.9) 70 (63.1)
Medicine 144 (46.5) 166 (53.5)
Study year 0.752
First 106 (37.6) 176 (62.4)
Second 71 (40.3) 105 (59.7)
Third 42 (41.2) 60 (58.8)
Monthly parents’ incomes (in $)* <0.001
<83 66 (28.1) 169 (71.9)
> 83 152 (47.2) 170 (52.8)
Perceveid stress symptoms <0.001
Yes (score >6) 129 (49.8) 130 (50.2)
No (score <6) 90 (29.9) 211 (70.1)
Can count on one’s parents for support 0.117
Yes 178 (37.7) 294 (62.3)
No 41 (46.6) 47 (53.4)
Can count on its friends/lover’ support 0.016
Yes 94 (45.6) 112 (54.4)
No 125 (35.3) 229 (64.7)

*3 missing data on variable
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Table 3: Factors associated with depressive symptoms among undergraduate university students in Parakou, 2022.

Univariable model

Multivariable model*

Characteristics Crude OR (95% Cl) @ﬁ,‘;i::t Adjusted OR (95% CI) \AF/’a‘I’j,':tee‘;I
Age (in years) 0.018* 0.024*
18- 20 1

21-23 1.49(1.01-2.18) 1.78 (1.17-2.71) 0.007
> 24 0.78 (0.49 - 1.24) 1.34(0.79 - 2.28) 0.282
Sex 0.011 0.050
Female vs. Male 1.56(1.11-2.21) 1.46 (1.00 - 2.14)

Academic departments <0.001* <0.001*
Nursing 1 1

Public Health 1.81(1.05-3.12) 3.62(1.87-7.01) <0.001
Medicine 2.68(1.71-4.19) 2.99 (1.81 - 4.95) <0.001
Parents’ incomes (in dollars) <0.001 <0.001
> 83 vs. < 83 2.29 (1.60 - 3.28) 2.35(1.51 - 3.65)

Perceveid stress symptoms <0.001 0.040
Yes (score >6) vs. No (score <6) 2.33(1.64 -3.29) 1.54 (1.02-2.32)

Can count on one’s parents for 0118 0.026
support

Yes vs. no 0.69 (0.44 -1.10) 0.55(0.32-0.93)

Can count on its friends/lover’ support 0.016 0.135

Yes vs. no

1.54 (1.08 - 2.18)

1.35(0.91 - 1.99)

OR: Odds Ratio; Cl: Confidence Interval; *All variables were present in the multivariable model. "p-value of likelihood ratio
test. The p-value of the Hosmer-Lemeshow test = 0.548.
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