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Abstract

Background

Depression is a severe and treatable mental illness that significantly affects individuals’ daily
activities. Obstetric care providers are the most vulnerable group for depression because
they work in an emergency to save two lives at a time, share the stress of women during
labor, and are at great risk for contamination.

Objectives

To assess depression and associated factors among obstetric care providers working in
public health facilities.

Method and materials

A cross-sectional study was conducted among 423 obstetric care providers working in pub-
lic health facilities found in the West Arsi Zone, Ethiopia, from June 1 to 30, 2023. Study par-
ticipants were selected through a simple random sampling technique. A pretested, face-to-
face interviewer-administered structured questionnaire was used to collect data. Bi-variable
and multivariable logistic regression analyses were employed to identify factors associated
with depression. The level of statistical significance was declared at P < 0.05 with a 95% CI.

Conclusions and results

Overall, the prevalence of depression among obstetric care providers was 31.1% (95% Cl:
26.6%, 35.5%). Marital status not in union (AOR = 2.86, 95%CI: 1.66, 4.94), working more
than 40 hours per week (AOR = 2.21, 95%Cl: 1.23, 3.75), current substance use (AOR =

2.73, 95%Cl: 1.64, 4.56), not being satisfied with their job (AOR = 3.52, 95%CI: 2.05, 6.07)
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and having burnout symptoms (AOR = 5.11, 95%ClI: 2.95, 8.83) were factors significantly
associated with depression.

Recommendations

We recommend that health professionals take care of themselves and avoid substance use.
We also recommended that stakeholders enhance job satisfaction and avoid burnout by
implementing various programs, like raising wages for workers, increasing staff members,
offering various benefits, and regularly monitoring issues that arise.

Introduction

Depression is a severe and treatable mental illness that negatively affects an individual’s feel-
ings, the way he or she thinks, and how they act. If it can’t be managed early, it can lead to a
variety of emotional and physical problems and increase disability to function at the workplace
and home [1]. Depressive disorder is yet an underappreciated mental disorder in the popula-
tion, which is manifested by depressed symptoms including mood or loss of pleasure or inter-
est in any activities that one’s individual performs in his or her daily life [2-4].

Depression is quite different from ordinary mood changes or a feeling that happens to an
individual due to his or her daily life situation [5]. Instead, it can affect all aspects of an individ-
ual’s life, including relationships with family, friends, and society. Depression can happen to
anyone; exceptionally, people who have a previous or current history of abuse, severe losses, or
other stressful events are more likely to develop depression [6]. There are a lot of causes of
depression among them job-related factors such as emergency activities, work hours, work-
load, challenges with daily activities, relationship with colleagues, and access to paid leave
impact the well-being of workers, their families, and their communities [7].

Worldwide healthcare workers (HCWs) are classified among the high-risk groups to
develop mental health disorders [8]. More specifically, studies have shown that they experience
high levels of psychological distress such as depression, anxiety, and poor sleep quality due to
their daily activities related to their profession [9, 10]. The common reason that healthcare
providers have these disorders is that most of the time they perform their job in restlessness,
anger, frustration, insomnia, and fatigue situations [9].

Globally, the World Health Organization (WHO) report revealed that nearly 280 million
general populations suffer from depression [11], which might include healthcare providers.
An umbrella review that included 110 studies conducted during the COVID-19 pandemic
showed that 24.83% of healthcare providers suffered from depression [12]. In high-income
countries, depression among healthcare providers ranged from 21.53% to 32.77% [10, 13]. In
Africa, studies revealed the largest magnitude of depression among healthcare providers,
which ranges from 27.8% to 54.5% [14, 15].

Almost all organ systems are affected by depression, including the cardiovascular, kidney,
gastrointestinal, nervous, and immune systems [16]. Depression is also affecting social interac-
tions, which are the building blocks of interpersonal social networks for good functional social
relationships. Individuals with depressive symptoms have a greater chance of being isolated in
their social relationships, which can further increase their symptoms [17]. Furthermore,
depression has an economic burden; for instance, in the United States, it cost an estimated
$236 billion in 2018, an increase of more than 35% since the 2010 cost of depression disorder
[18].
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There are identified factors that cause depression among healthcare providers. The studies
revealed that job-related factors such as marital status, sex of study participants, working
hours, workload, job satisfaction, and access to paid leave were factors that led to depression
among healthcare providers, which affects the well-being of workers, their families, and their
communities {7, 12, 14, 19].

By 2030, depression symptoms are predicted to overtake other causes as the second largest
contributor to disability-adjusted life years (DALYs) [20]. To overcome this problem and
other mental disorders, reports from the Compressive Mental Health Action Plan 2030 aim to
improve mental health by strengthening effective leadership, integrated and responsive com-
munity-based care, evidence, and research [21]. World Health Organization transforms this to
mental health for all and calls on all countries to accelerate implementation of this plan [22].
However, little is known about depression among obstetric care providers in Africa, including
Ethiopia.

Obstetrics care providers are highly at risk for mental health problems like depression as a
result of stress, trauma, grief, and shortages of resources they face in their working environ-
ment due to the nature of the environment of their work. Therefore, this study aimed to assess
the prevalence of depression and associated factors among obstetric care providers in the West
Arsi Zone in 2023.

Methodology
Study area, study design and period

The cross-sectional study was conducted among obstetrics care providers working in public
health facilities found in the West Arsi zone from June 1 to 30, 2023. This zone is found in the
Oromia region of southern Ethiopia. The zone has one referral hospital, two general hospitals,
four primary hospitals, and 85 health centers. The data obtained from the zonal health office
revealed that there were 5 gynecologists, 65 general practitioners (GPs), 567 midwives, 17 inte-
grated emergency surgical officers (IESO), 188 nurses, and 178 health officers serving maternal
and child health in those health facilities. The zone has 647,690 women in the reproductive age
group and 101,558 estimated deliveries annually in 2023.

Source population. All obstetrics care providers working in public health facilities found
in West Arsi zone.

Study population. A selected obstetric caregivers who were working in selected public
health facilities in West Arsi Zone and found during data collection.

Eligibility criteria
Obstetrics care providers who have worked for at least six months in public health facilities

located in the West Arsi zone were included in the study, whereas individuals who were on
maternity leave as well as on annual leave were excluded.

Sample size determination

Sample size was calculated using a single population proportion formula by considering the
following assumptions: a proportion (p) of 50%, a Z value at a 95% confidence level (Zo./2) =
1.96, and a 5% degree of precision by using n = Z**(1-P)/d’. By substituting the in the for-
mula, the minimum required sample size was 384 obtained. Adding a 10% non-response rate,
the final sample size 423 taken. Where; n = the required sample size; z = the value of the stan-
dard normal curve score corresponding to the given confidence level = 1.96; p = proportion of
population which is 50%; d = the permissible margin of error is 5%.
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Sampling technique and procedure

The study was conducted among obstetric care providers found in West Arsi public health
facilities. According to the zonal health bureau information, West Arsi Zone has a total of 92
public health facilities, with 1020 health care providers working in the obstetrics unit. By fol-
lowing the recommendations of the WHO on sampling techniques, 40% of health facilities
were included in the study. So, from the total of 92 public health facilities found in the zone,
thirty-seven health facilities were selected by using the lottery method. So three public hospi-
tals namely Malka Oda General Hospsiital, Arsi Nagelle Primary Hospital, Shashashemenne
Compressive Referral Hospital as well as other selected thirty four public health center found
in the zone was included. The total number of healthcare providers working at an obstetric
unit in selected public health facilities, which was obtained from the zonal health bureau, was
708. From similar data obtained from zonal health office those obstetric care providers were
that serving selected public health facilities categorized as 456 Midwifery professional, 108
Nursing, 13 IESO, 39 General practitioners, 89 Health officers and 3 Obstetrician. Before the
selection of study participants, obstetric care providers were proportionate allocations to each
health facility were made. Finally, from the list, the required sample sizes of 423 obstetric care
providers were selected by simple random sampling techniques.

Study variables

Dependent variable. Depression.

Independent variables. Socio-demographic variables. Age, marital status, educational sta-
tus, residence religion, ethnicity, monthly income

Service, personal, social, and clinical related factors. Types of health facilities, years of service,
Work hours per week, types of health professional, history of mental illness, history of chronic
illness, family history of mental illness, current substance uses, job satisfaction, burnout and
social support.

Operational definition

Depression. The Patient Health Questionnaire-9, with their responses ranging from "0"
(not at all) to "3" (nearly every day), was used for the assessment of depressive symptoms, with
a total score of nine items ranging from 0 to 27. Based on the previous study, those Obstetrics
care providers who scored > 10 were considered to have depression symptoms, and a code ‘1’
was given. While those who scored < 9 were considered to have no depression symptoms, and
a code ‘0" was given by Patient Health Questionnaire-9 tool [23].

Job satisfaction. The job satisfaction was categorized into five Likert scales (from strongly
disagree to strongly agree). Those Obstetrics care providers were considered as satisfied with
their job if they answered greater than or equal to the mean value 50% [19].

Burnout. There are 19 items to assess symptoms of burnout syndrome (19 items) that are
categorized into four Likert scales 0 (never), 1 (sometimes), 2 (often), and 3 (always). The
sums of the scores of the rating of the items were calculated with a total minimum score of 0 to
a maximum score of Healthcare. Obstetrics care providers that scored more than 23 out of 57
were considered to have burnout symptoms [4].

Social support. Social support will be. The OSSS-3 sum score then will be operationalized
into three broad categories of social support based the score as follows. Oslo Social Support
Scale (OSLO) was used, and classified as 3-8 poor social support code ‘1’, 9-11 moderate social
support code 2, and 12-14 strong social Support code ‘3’ was given [24].
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Data collection tool and procedure

A structured, interviewer-administered questionnaire was used to collect the data. The ques-
tionnaires have questions to assess socio-demographic factors, service-related, personal-
related, social-related, and clinical-related factors, as well as questions to assess job satisfaction,
burnout, and depression. The questionnaires to assess socio-demographic factors, service-
related, personal-related, social-related, and clinical-related factors were developed from previ-
ous literature. The tool to assess symptoms of burnout syndrome [4], job satisfaction [19], and
social support [24] was validated in Ethiopia.

The dependent variable was assessed by the Patient Health Questionnaire-9, which has nine
items with a minimum score of 0 and a maximum score of 27. This tool was validated in the
Ethiopian population with a Cronbach’s alpha of 0.92 [14, 23]. The questionnaire was prepared
in English and later translated into Afan Oromo to check the consistence of questionnaire, and
English language was used for data collection. Thirty-seven bachelor’s degree data collectors
and nine master’s degree supervisors were recruited for data collection. Data collection was
supervised by supervisors on a daily basis.

Data quality control

To assure data quality the tool was translated from the English language to Afan Oromo, then
retranslated back into English. To assure the quality of the data, a pretest was done in Arsi
Zone health facilities on a sample of 10% of the sample size of obstetric care providers. Train-
ing was given to both data collectors and supervisors. The collected data was checked for com-
pleteness daily by data collectors and supervisors. Finally, data cleaning was done using SPSS
26 version software.

Data processing and analysis

Data was edited, coded, and entered into Epidata version 3.1 software. Then, the data was
exported to Statistical Package for Social Sciences (SPSS) version 26 software for cleaning and
further analysis. Descriptive statistics such as mean, standard deviation, and percentage were
determined. Some variables like depression, burnout, job satisfaction and social support were
dichotomized based on the operational definitions their operational definitions. Then associa-
tion between the outcome variable and each independent variable was first seen in the binary
logistic regression model.

In the second step, independent variables with a p-value < 0.25 were retained and entered
into the binary logistic regression model for multivariable analysis. The degree of association
between outcome and independent variables was determined using the odds ratio with a CI of
95% and p-value. A p-value of < 0.05 was considered a cutoff point to declare that there is a
statistically significant association between dependent and independent variables. The fitness
of the model was tested by Hosmer-Lemeshow goodness-of-fit test, and the value was 0.95.
Finally, the result was presented in text, table, graph, and narrative form.

Ethical consideration

Ethical clearance was obtained from Madda Walabu University, Sheshemene Campus School
of Health Science Ethical Review Committee with reference number MWUSH/1426. Written
consent was obtained from each study subject before data collection, and the purpose of the
study was explained to the respondents. All methods were conducted following the Helsinki
Declaration. Further, to protect the confidentiality of the information, names and
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identification were not included in the written questionnaires. During the data collection, each
study subject was told that their participation would be voluntary.

Result

Socio-demographic characteristics of study participants

In this study, 415 obstetric care providers were interviewed, making the response rate 98.1%.
Of the total participants, 264 (63.6%) were female. The age of participants ranges from 18 to 52
years, with a mean age of 31.80 (+ 4.68 SD), and 253 (61%) were married. Concerning the edu-
cational status of study participants, about two-thirds (66%) had a degree (Table 1).

Service, personal, social, and clinical related factors of study participants

From the total study participants, 57.1% of obstetric care providers are serving in health cen-
ters and have had five years or fewer services. In addition, 56.9% of obstetric care providers
serve more than 40 hours per week. About three-fourths of the obstetric care providers found
in this study were midwives. As identified by this finding, 48.5% of study participants had a
fear of contamination with a communicable disease. Of all respondents, 42.7% were currently

Table 1. Socio-demographic characteristics of study participants on prevalence of depression among obstetric care providers in West Arsi Zone, Ethiopia 2023.

Variables

Sex of study participants

Age of study participants

Marital status of study participants

Ethnicity

Religion

Educational level of study participants

Residences

Monthly income (in Ethiopian birr)

Foote note
* Gurage, Silte and Wolayita
** Catholic and Wagqefata

https://doi.org/10.1371/journal.pone.0304903.t001

Categories Frequency (415) Percentage (100%)
Male 151 36.4
Female 264 63.6
18-25 150 36.1
26-35 102 24.6
36-44 90 21.7
>45 73 17.6
In union 253 61
Not in union 162 39
Oromo 241 58.1
Ahmara 117 28.2
Tigre 47 11.3
Others* 10 24
Orthodox 153 36.9
Muslim 163 39.3
Protestant 97 23.4
Others™* 2 0.5
Diploma 83 20
Degree 274 66
Masters and above 58 14
Urban 182 43.9
Rural 233 56.1
<6,192 151 36.4
6,163-8,016 86 20.7
8,017-10,169 129 31.1
>10,170 49 11.8
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Table 2. Service, personal, social, and clinical related factors on prevalence of depression among obstetric care providers in West Arsi Zone, Ethiopia 2023.

Variables Categories Frequency (415) Percentage (100%)
Types of health facilities Health center 237 57.1
Primary hospital 135 32.5
Referral hospital 43 10.4
Year of service 1-5 237 57.1
6-10 135 32.5
>11 43 10.4
Work hours per week <40Hrs 179 43.1
>40Hrs 236 56.9
Types of health providers Midwifery 311 74.9
Nursing 63 15.2
IESO 11 2.7
GP 10 2.4
Obstetrician 2 0.5
Health officer 18 4.3
History of mental illness Yes 6 1.4
No 409 98.6
History of chronic illness Yes 19 4.6
No 396 95.4
Family history of mental illness Yes 13 3.1
No 402 96.9
Fear of contamination Yes 200 48.2
No 215 51.8
Current substance uses Yes 177 42.7
No 238 57.3
Job satisfaction Satisfied 164 39.5
Not Satisfied 251 60.5
Burnout No 280 67.5
Yes 135 32.5
Social Support Poor 172 41.4
Moderate 195 47
Strong 48 11.6

https://doi.org/10.1371/journal.pone.0304903.t002

using substances. Around sixty percent of study participants had no satisfaction with their cur-
rent job, and 32.5% had symptoms of burnout. Furthermore, 47% of the study participants
had moderate social support (Table 2).

Prevalence of depression among obstetric care providers in West Arsi
Zone, Ethiopia 2023

This study revealed that 31.10% (95% CI: 26.6%, 35.5%) of obstetric care providers had symp-

toms of depression (Fig 1).

Factors associated with depression

Bivariable logistic regression analysis was done with a 95% CI with COR to identify candidate
variables, and AOR was calculated in multivariable logistic regression. The sex of the study
participants, marital status, educational status, monthly income, working hours per week, cur-

rent substance use, social support, job satisfaction, and burnout were transferred to
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Prevalence of depression

® Have Depression

68.90 %

Have no depression

Fig 1. Prevalence of depression among obstetric care providers.

https://doi.org/10.1371/journal.pone.0304903.9001

multivariable logistic regression. Finally, marital status, working hours per week, current sub-
stance use, job satisfaction, and burnout were identified as factors associated with depression
(S1 Table).

The odds of having depression were 2.86 times (AOR = 2.86, 95%CI: 1.66, 4.94) higher in
those who had no in-union compared to those who had union in marital status. The odds of
having depression among obstetric care providers serving more than 40 hours per week were
2.21 times (AOR = 2.21, 95%CI: 1.23, 3.75) higher compared to their counterparts. Current
substance use is a factor that is associated with depression. The odds of depression were 2.73
times (AOR =2.73, 95%ClI: 1.64, 4.56) higher among substance users compared to non-users.
Job satisfaction and burnout are other factors identified in this study.

The odds of having depression among obstetric care providers that not satisfied with their
jobs were 3.52 times (AOR = 3.52, 95%CI: 2.05, 6.07) higher compared to those who were satis-
fied with their jobs. Lastly, the odds of depression among participants who had burnout symp-
toms were 5.11 times (AOR = 5.11, 95%CI: 2.95-8.83) higher than those who had no
symptoms of burnout (Table 3).

Discussion

This study identified the prevalence of depression and associated factors among obstetric care
providers working at public health facilities in the West Arsi Zone, Ethiopia, in 2023. As iden-
tified from this study, 31.1% of study participants had depression, and marital status, working
hours per week, current substance use, job satisfaction, and burnout were identified as factors
significantly associated with depression.

The result of this study is in line with the study conducted in Dessie Compressive Special-
ized Hospital, Ethiopia [14] which was 27.8%. This might be due to the similarity of setups in
the same country. In addition, health providers get similar advantages and careers and are
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Table 3. Binary and multivariable logistic regression on factors associated with depression among obstetric care providers in West Arsi Zone, Ethiopia, 2023.

Variables

Sex of participant

Marital status of participants

Educational status of participants

Monthly income

Social support

Work hours per week

Current substance uses

Job satisfaction

Burnout

Foote note: Hrs.- Hours

Categories Depression COR (95% CI) AOR (95% CI)
Had depression (129) Had no depression (286)

Male 34(22.5%) 117(77.5%) 1 1

Female 95(36%) 169(64%) 1.93 (1.22, 3.06) 1.63 (0.96, 2.75)

In Union 62(24.5%) 191(75.5%) 1 1

Not in Union 67(41.4%) 95(58.6%) 2.17(1.42, 3.32) 2.86(1.66,4.94) *

Diploma 34(41%) 49(59%) 2.1(2.18,1.04) 1.11 (0.43,2.85)

Degree 81(29.6%) 193(70.4%) 1.34 (0.69, 2.54) 0.62 (0.28,1.39)

Masters and above 14(24.1%) 44(75.9%) 1 1

<6192 40(26.5%) 111(73.5%) 1.6 (0.71, 3.55) 0.82 (0.32, 2.05)

6193-8016 33(38.4%) 53(61.6%) 2.77 (1.19, 6.43) 2.14 (0.81,5.63)

8017-10,169 47(36.4%) 82(63.6%) 2.55 (1.14, 5.71) 1.50 (0.59, 3.76)

>10,170 9(18.4%) 40(81.6%) 1 1

Poor 59(34.3%) 113(65.7%) 0.73 (0.38, 1.41) 0.83 (0.39, 1.80)

Moderate 50(25.6%) 145(74.4%) 0.48 (0.25, 0.93) 0.62 (0.28, 1.35)

Strong 20(41.7%) 28(58.3%) 1 1

<40Hrs 45(25.1%) 134(74.9%) 1 1

>40Hrs 84(35.6%) 152(64.4%) 1.65 (1.07, 2.53) 2.21(1.23,3.75) *

No 59(24.8%) 179(75.2%) 1 1

Yes 70(39.5) 107(60.5%) 1.98 (1.30, 3.02) 2.73 (1.64, 4.56) *

Satisfied 31(18.9%) 133(81.1%) 1 1

Not satisfied 98(39%) 153 (61%) 2.75(1.73, 4.34) 3.52 (2.05,6.07) *

No 64(22.9%) 216(77.1%) 1 1

Yes 65(48.1%) 70(51.9%) 3.13 (2.02, 4.86) 5.11 (2.95, 8.83) *

https://doi.org/10.1371/journal.pone.0304903.t003

ruled by similar civil servant rules. Similarly, our result is consistent with the finding done in
Australia [25] which was 32.4%. This might be previous study have included all health profes-
sionals with limited work load that might under estimate this problem when we compare with
Obstetrics care provider.

However, the finding was lower than the study conducted among health extension workers
in rural and urban areas of Ethiopia, which was 43.1% and 36.7%, respectively [26]. This dis-
crepancy might be due to the former study was conducted among health extension workers in
which due to the fact that health extension workers are serving different community at their
residences and challenged by various attitude of the community, which might increase the
problem. In addition, the education opportunity is not available within a short period of time
that might worsen the problem.

Similarly, the finding is lower than the finding from a systematic review and meta-analysis
conducted in Ethiopia, which was 40% [27]. The discrepancy between a systematic review and
meta-analysis conducted in Ethiopia might be due to studies conducted during the COVID-19
pandemic, which might increase the problem as there was a lower understanding of COVID-
19 at the beginning.

However, the finding was lower than the studies conducted in Saudi Arabia [28], China
[29], Hong Kong [30], Baghdad [31] and Egypt [32] which were 43.9%, 38%, 35.8%, 70.25%,
and 71.4%, respectively. The possible justification might be the difference in participants who
had different socio-economic and demographic characteristics in the populations as well, and
the tools to assess the problem are varied.
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On the other hand, the findings of our study are higher than those of the studies conducted
in Vietnam [33], and Malaysia [34] which was 13.2%, and 10.7% respectively. In addition, the
finding is also higher than the studies in Nigeria 10.7%, and 17.3% [35, 36]. The discrepancy
might be due to differences in study participants, as our study only focused on obstetrics care
providers, as the obstetrics ward is a stressful environment for them, which might worsen the
problem. Similarly, the study conducted in Vietnam [33], and Malaysia [34] has included all
healthcare providers, which might include healthcare providers from less stressful wards that
might underestimate the problem.

The findings of the study showed that marital status is a significantly associated factor with
depression, which is supported by the studies conducted in Dessie Comprehensive Specialized
Hospital, Ethiopia [14], and systematic review conducted in Ethiopia [27], Egypt [32], Nigeria
[35], Saudi Arabia [28], and Baghdad [31]. This might be because every human being in nature
needs love and belongingness, so having a soul mate might prevent loneliness, which might
worsen the problem. In addition, living with a spouse or partner was strongly associated with
reduced odds of depression which supports the finding [37].

Working hours per week are identified as a significantly associated factor. This is supported by
the studies conducted in Saudi Arabia [38], and China [29]. The possible reason might be that
working overtime leads to increased work-related stress and other physical disabilities that, in the
long term, have significant negative effects on mental health, specifically the chance of developing
depression. In addition, working extra limits an individual’s free time for relaxation, leading to
exhaustion and poor sleep, a combination that might lead to depression. On the other hand, hav-
ing enough time is crucial for better relaxation, which boosts mood, reduces stress, and improves
memory and focus. These benefits enable him or her to return to work with a renewed mindset.

Similarly, substance use is a significantly associated factor in this study setting. This is sup-
ported by studies conducted in Ethiopia [14], and Hong Kong [30]. This might mean that sub-
stance use may lead to mental health problems during the withdrawal period. This is
strengthened by the finding that revealed substance use can trigger or intensify the feelings of
loneliness, sadness, and hopelessness often associated with depressive symptoms among par-
ticipants [39].

This study also identifies job satisfaction as a factor significantly associated with depression.
This is in agreement with the study conducted in Southeastern Anatolia from Diyarbakir, Turkey
[4]. Job satisfaction is positively correlated with collective efficacy, non-technical skills related to
communication and decision-making, and a sense of belonging to their profession [40].

Lastly, burnout is a factor that is significantly associated with depression. This is supported
by the studies conducted in Southeastern Anatolia from Diyarbakir, Turkey [4] and in Macao,
China [41]. This might be due to a person who has burnout feeling as though “it’s never
enough” and then might start to feel hopeless or lack all emotion in his or her job and be
prone to depression. This is established by the fact that the link between burnout and poor
mental health shows that true workplace burnout has a 57% increased risk of workplace
absence and a 180% increased risk of developing depressive disorders [42].

Limitation
Due to the nature of a cross-sectional study, it is difficult to establish a causal relationship
between risk factors and depression.

Conclusion

This study revealed that there was a high level of depression among the obstetric care providers
in the study area. Not being in the union in terms of marital status, working more than eight
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hours per day, current substance use, lack of job satisfaction, and burnout were factors signifi-
cantly associated with depression.

Recommendations

We recommend health professionals take care of themselves and avoid substance use. Sec-
ondly, we recommend concerned stakeholders establish mechanisms to improve job satisfac-
tion and overcome burnout by creating different incentive mechanisms that increase staff
income, increase the number of staff, provide different rewards, and conduct regular supervi-
sion of their problems. Finally, stakeholders and governments should make evidence-based
decisions and ensure proper utilization of financial and human resources at health facilities.

Supporting information

S1 Table. Supplementary table of responses to each assessment of the tool on depression
and burnout.
(DOCX)

Acknowledgments

To begin with, our deepest thanks would be to the Madda Walabu University Sheshemene
campus for all their support, and our deepest gratitude would go to the West Arsi Zonal health
office, each health facility, and data collectors as well as supervisors who contributed to this
work. Similarly, we express our heartfelt thanks to the study participants for their time and
valuable information.

Author Contributions

Conceptualization: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu
Adem, Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu,
Mustefa Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu
Wedajo.

Data curation: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem,
Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa
Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Formal analysis: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem,
Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa
Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Funding acquisition: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu
Adem, Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu,
Mustefa Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu
Wedajo.

Investigation: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem,
Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa
Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Methodology: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem,
Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa
Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

PLOS ONE | https://doi.org/10.1371/journal.pone.0304903  June 10, 2024 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0304903.s001
https://doi.org/10.1371/journal.pone.0304903

PLOS ONE

Depression and associated factors among obstetric care providers

Project administration: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu
Adem, Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu,
Mustefa Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu
Wedajo.

Resources: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem, Gebre-
meskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa Adem
Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Software: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem, Gebre-
meskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa Adem
Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Supervision: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem, Geb-
remeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa Adem
Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Validation: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem, Gebre-
meskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa Adem
Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Visualization: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu Adem,
Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu, Mustefa
Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu Wedajo.

Writing - original draft: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir Abdu
Adem, Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet Gezimu,
Mustefa Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema Fikadu
Wedajo.

Writing - review & editing: Solomon Seyife Alemu, Mohammedamin Hajure Jarso, Zakir
Abdu Adem, Gebremeskel Mulatu Tesfaye, Yadeta Alemayehu Workneh, Wubishet
Gezimu, Mustefa Adem Hussen, Aman Dule Gemeda, Sheleme Mengistu Teferi, Lema
Fikadu Wedajo.

References
1. Felix Torres MD, MBA, DFAPA. What Is Depression? American Psychiatric Association. October
2020.

WHO. Depressive disorder (depression). WHO Report. 2023.

3. Sarkhel S. Kaplan and Sadock’s Synopsis of Psychiatry: Behavioral Sciences/Clinical Psychiatry, 10
(th) edition: Indian J Psychiatry. 2009 Oct-Dec; 51(4):331.

4. Yilmaz A. Burnout, job satisfaction, and anxiety-depression among family physicians: A cross sectional
study. Journal of family medicine and primary care. 2018; 7(5):952—6. https://doi.org/10.4103/jffmpc.
jfmpc_59_18 PMID: 30598939

5. Vw Mind. Mood Swings: Causes, Risk Factors, and Ways to Cope. Dotdash Media. 2023. (https://www.
verywellmind.com/what-are-mood-swings-1067178).

6. O’Grady MA, Tennen H, Armeli S. Depression history, depression vulnerability and the experience of
everyday negative events. Journal of social and clinical psychology. 2010; 29(9):949-74. https://doi.
org/10.1521/jscp.2010.29.9.949 PMID: 21170154

7. Fond G, Fernandes S, Lucas G, Greenberg N, Boyer L. Depression in healthcare workers: Results from
the nationwide AMADEUS survey. International journal of nursing studies. 2022; 135:104328. https:/
doi.org/10.1016/j.ijnurstu.2022.104328 PMID: 35952535

8. Mohammadi AQ, Neyazi A, Rangelova V, Padhi BK, Odey GO, Ogbodum MU, et al. Depression and
quality of life among Afghan healthcare workers: A cross-sectional survey study. BMC Psychology.
2023; 11(1):29. https://doi.org/10.1186/s40359-023-01059-9 PMID: 36717925

PLOS ONE | https://doi.org/10.1371/journal.pone.0304903  June 10, 2024 12/14


https://doi.org/10.4103/jfmpc.jfmpc%5F59%5F18
https://doi.org/10.4103/jfmpc.jfmpc%5F59%5F18
http://www.ncbi.nlm.nih.gov/pubmed/30598939
https://www.verywellmind.com/what-are-mood-swings-1067178
https://www.verywellmind.com/what-are-mood-swings-1067178
https://doi.org/10.1521/jscp.2010.29.9.949
https://doi.org/10.1521/jscp.2010.29.9.949
http://www.ncbi.nlm.nih.gov/pubmed/21170154
https://doi.org/10.1016/j.ijnurstu.2022.104328
https://doi.org/10.1016/j.ijnurstu.2022.104328
http://www.ncbi.nlm.nih.gov/pubmed/35952535
https://doi.org/10.1186/s40359-023-01059-9
http://www.ncbi.nlm.nih.gov/pubmed/36717925
https://doi.org/10.1371/journal.pone.0304903

PLOS ONE

Depression and associated factors among obstetric care providers

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Su JA, Weng HH, Tsang HY, Wu JL. Mental health and quality of life among doctors, nurses and other
hospital staff. Stress and Health: Journal of the International Society for the Investigation of Stress.
2009; 25(5):423-30.

Abraham A, Chaabna K, Doraiswamy S, Bhagat S, Sheikh J, Mamtani R, et al. Depression among
healthcare workers in the Eastern Mediterranean Region: a systematic review and meta-analysis.
Human resources for health. 2021; 19(1):1-18.

World Health Organization. WHO. Depression https://www.who.int/news-room/fact-sheets/detail/
depression. 2021.

Sahebi A, Nejati-Zarnagi B, Moayedi S, Yousefi K, Torres M, Golitaleb M. The prevalence of anxiety
and depression among healthcare workers during the COVID-19 pandemic: An umbrella review of
meta-analyses. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 2021; 107:110247.
https://doi.org/10.1016/j.pnpbp.2021.110247 PMID: 33476692

Maharaj S, Lees T, Lal S. Prevalence and Risk Factors of Depression, Anxiety, and Stress in a Cohort
of Australian Nurses. International journal of environmental research and public health. 2019; 16(1):61.

Belete A, Anbesaw T. Prevalence and associated factors depressive symptoms among healthcare pro-
fessionals at Dessie comprehensive specialized hospital, Ethiopia. BMC Psychiatry. 2022; 22(1):446.
https://doi.org/10.1186/s12888-022-04102-y PMID: 35787251

Gbadamosi IT, Henneh IT, Aluko OM, Yawson EO, Fokoua AR, Koomson A, et al. Depression in Sub-
Saharan Africa. IBRO Neuroscience Reports. 2022; 12:309-22. https://doi.org/10.1016/j.ibneur.2022.
03.005 PMID: 35746974

Trivedi MH. The link between depression and physical symptoms. Primary care companion to the Jour-
nal of clinical psychiatry. 2004; 6(Suppl 1):12-6. PMID: 16001092

Elmer T, Stadtfeld C. Depressive symptoms are associated with social isolation in face-to-face interac-
tion networks. Scientific reports. 2020; 10(1):1444. https://doi.org/10.1038/s41598-020-58297-9 PMID:
31996728

Greenberg PE, Fournier AA, Sisitsky T, Simes M, Berman R, Koenigsberg SH, et al. The Economic Bur-
den of Adults with Major Depressive Disorder in the United States (2010 and 2018). PharmacoEco-
nomics. 2021; 39(6):653—65. https://doi.org/10.1007/s40273-021-01019-4 PMID: 33950419

Temesgen K, Aycheh MW, Leshargie CT. Job satisfaction and associated factors among health profes-
sionals working at Western Amhara Region, Ethiopia. Health and quality of life outcomes. 2018; 16
(1):65. https://doi.org/10.1186/s12955-018-0898-7 PMID: 29665856

Fisher J, Cabral de Mello M, Patel V, Rahman A, Tran T, Holton S, et al. Prevalence and determinants
of common perinatal mental disorders in women in low- and lower-middle-income countries: a system-
atic review. Bulletin of the World Health Organization. 2012; 90(2):139g—49g. https://doi.org/10.2471/

BLT.11.091850 PMID: 22423165

substance WTomha. Comprehensive Mental Health Action Plan 2013-2030. WHO. 21 September
2021: 40.

WHO. Mental Health https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-
ourresponse/?gclid=CjwKCAjwyY6pBhA9EiwAMzmfwWXzTxod_Q83dQ8vbTNICIWN9pgz6g
HduQRb3p2PV10_9kqSqtBhKBoCz1MQAvVD_BwE. 17 June 2022.

Gelaye B, Williams MA, Lemma S, Deyessa N, Bahretibeb Y, Shibre T, et al. Validity of the Patient
Health Questionnaire-9 for depression screening and diagnosis in East Africa. Psychiatry research.
2013; 210(2):653-61. https://doi.org/10.1016/j.psychres.2013.07.015 PMID: 23972787

Kocalevent RD, Berg L, Beutel ME, Hinz A, Zenger M, Harter M, et al. Social support in the general pop-
ulation: standardization of the Oslo social support scale (OSSS-3). BMC psychology. 2018; 6(1):31.
https://doi.org/10.1186/s40359-018-0249-9 PMID: 30016997

Maharaj S, Lees T, Lal S. Prevalence and Risk Factors of Depression, Anxiety, and Stress in a Cohort
of Australian Nurses. International journal of environmental research and public health. 2018; 16(1).

Rahel Birhane GM, Mekdes Demissie BT, Teklemichael Gebru BT, Mulusew G. Jebena AMT, Deyessa
N. Depression and Burnout among Health Extension Workers in Ethiopia: A Cross-Sectional Study.
Ethiop J Health Sci 2023; 33(63). https://doi.org/10.4314/ejhs.v33i1.7S PMID: 38362477

Hasen AA, Seid AA, Mohammed AA. Depression and insomnia among healthcare professionals during
COVID-19 pandemic in Ethiopia: a systematic review and meta-analysis. PeerJ. 2023; 11:€15039.
https://doi.org/10.7717/peerj.15039 PMID: 36967998

Almarhapi SA, Khalil TA. Depression among healthcare workers in North West Armed Forces hospital-
Tabuk, Saudi Arabia: Prevalence and associated factors. Annals of medicine and surgery (2012). 2021;
68:102681. https://doi.org/10.1016/j.amsu.2021.102681 PMID: 34401143

PLOS ONE | https://doi.org/10.1371/journal.pone.0304903  June 10, 2024 13/14


https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
https://doi.org/10.1016/j.pnpbp.2021.110247
http://www.ncbi.nlm.nih.gov/pubmed/33476692
https://doi.org/10.1186/s12888-022-04102-y
http://www.ncbi.nlm.nih.gov/pubmed/35787251
https://doi.org/10.1016/j.ibneur.2022.03.005
https://doi.org/10.1016/j.ibneur.2022.03.005
http://www.ncbi.nlm.nih.gov/pubmed/35746974
http://www.ncbi.nlm.nih.gov/pubmed/16001092
https://doi.org/10.1038/s41598-020-58297-9
http://www.ncbi.nlm.nih.gov/pubmed/31996728
https://doi.org/10.1007/s40273-021-01019-4
http://www.ncbi.nlm.nih.gov/pubmed/33950419
https://doi.org/10.1186/s12955-018-0898-7
http://www.ncbi.nlm.nih.gov/pubmed/29665856
https://doi.org/10.2471/BLT.11.091850
https://doi.org/10.2471/BLT.11.091850
http://www.ncbi.nlm.nih.gov/pubmed/22423165
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-ourresponse/?gclid=CjwKCAjwyY6pBhA9EiwAMzmfwWXzTxod_Q83dQ8vbTN9CiWN9pgz6gHduQRb3p2PV10_9kqSqtBhKBoCz1MQAvD_BwE
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-ourresponse/?gclid=CjwKCAjwyY6pBhA9EiwAMzmfwWXzTxod_Q83dQ8vbTN9CiWN9pgz6gHduQRb3p2PV10_9kqSqtBhKBoCz1MQAvD_BwE
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-ourresponse/?gclid=CjwKCAjwyY6pBhA9EiwAMzmfwWXzTxod_Q83dQ8vbTN9CiWN9pgz6gHduQRb3p2PV10_9kqSqtBhKBoCz1MQAvD_BwE
https://doi.org/10.1016/j.psychres.2013.07.015
http://www.ncbi.nlm.nih.gov/pubmed/23972787
https://doi.org/10.1186/s40359-018-0249-9
http://www.ncbi.nlm.nih.gov/pubmed/30016997
https://doi.org/10.4314/ejhs.v33i1.7S
http://www.ncbi.nlm.nih.gov/pubmed/38362477
https://doi.org/10.7717/peerj.15039
http://www.ncbi.nlm.nih.gov/pubmed/36967998
https://doi.org/10.1016/j.amsu.2021.102681
http://www.ncbi.nlm.nih.gov/pubmed/34401143
https://doi.org/10.1371/journal.pone.0304903

PLOS ONE

Depression and associated factors among obstetric care providers

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Gong Y, HanT, Yin X, Yang G, Zhuang R, Chen Y, et al. Prevalence of depressive symptoms and
work-related risk factors among nurses in public hospitals in southern China: a cross-sectional study.
Scientific reports. 2014; 4:7109. https://doi.org/10.1038/srep07109 PMID: 25427988

Cheung T, Yip PS. Depression, Anxiety and Symptoms of Stress among Hong Kong Nurses: A Cross-
sectional Study. International journal of environmental research and public health. 2015; 12(9):11072—
100. https://doi.org/10.3390/ijerph120911072 PMID: 26371020

Alkhazrajy L. prevalence of depressive symptoms among primary health care providers in baghdad.
2014; 2:1-20.

El-Hamrawya L, Hegazy N, El-Halawany S. Prevalence of depressive symptoms among healthcare
providers in Shibin EI-Kom city in Menoufia governorate. Menoufia Medical Journal. 2018; 31(2):708—
15.

Tran TTT, Nguyen NB, Luong MA, Bui THA, Phan TD, Tran VO, et al. Stress, anxiety and depression in
clinical nurses in Vietnam: a cross-sectional survey and cluster analysis. International journal of mental
health systems. 2019; 13:3. https://doi.org/10.1186/s13033-018-0257-4 PMID: 30622629

Yahaya SN, Wahab SFA, Yusoff MSB, Yasin MAM, Rahman MAA. Prevalence and associated factors
of stress, anxiety and depression among emergency medical officers in Malaysian hospitals. World jour-
nal of emergency medicine. 2018; 9(3):178-86. https://doi.org/10.5847/wjem.}.1920-8642.2018.03.003
PMID: 29796141

Aguocha Gu OG, Bakare MO, Igwe MN,. Prevalence of Depression among Resident Doctors in a
Teaching Hospital, South East Nigeria Vol. 3 No. 1, 2015, pp. 1-5. https://doi.org/10.5923/j.ijcp.
20150301.01 International Journal of Clinical Psychiatry. 2015; 3(1):5.

Pindar SK, Wakil MA, Coker AO, Abdul IW. Depression amongst healthcare workers in Maiduguri,
north-eastern Nigeria. Research Journal of Health Sciences. 2015; 3:21-30.

Giannelis A, Palmos A, Hagenaars SP, Breen G, Lewis CM, Mutz J. Examining the association between
family status and depression in the UK Biobank. medRxiv. 2020:2020.07.07.20148023.

Bondagji D, Fakeerh M, Alwafi H, Khan AA. The Effects of Long Working Hours on Mental Health
Among Resident Physicians in Saudi Arabia. Psychology Research and Behavior Management. 2022;
15(null):1545-57. https://doi.org/10.2147/PRBM.S370642 PMID: 35757011

https://www.icsi.org/guideline_sub-pages/depression/diagnose_and_characterize_major_
depressionpersistent_depressive_disorder_with_clinical_interview/.

Capone V, Borrelli R, Marino L, Schettino G. Mental Well-Being and Job Satisfaction of Hospital Physi-
cians during COVID-19: Relationships with Efficacy Beliefs, Organizational Support, and Organizational
Non-Technical Skills. International journal of environmental research and public health. 2022; 19
(6):3734. https://doi.org/10.3390/ijerph19063734 PMID: 35329420

Zheng Y, Tang PK, Lin G, Liu J, Hu H, Wu AMS, et al. Burnout among healthcare providers: Its preva-
lence and association with anxiety and depression during the COVID-19 pandemic in Macao, China.
PloS one. 2023; 18(3):20283239. https://doi.org/10.1371/journal.pone.0283239 PMID: 36928867

Taylor H. In 2023, burnout is on the rise—but it's more complicated than you think. Here are the key sta-
tistics you need to know to start beating burnout in your team. Jun 15, 2023.

PLOS ONE | https://doi.org/10.1371/journal.pone.0304903  June 10, 2024 14/14


https://doi.org/10.1038/srep07109
http://www.ncbi.nlm.nih.gov/pubmed/25427988
https://doi.org/10.3390/ijerph120911072
http://www.ncbi.nlm.nih.gov/pubmed/26371020
https://doi.org/10.1186/s13033-018-0257-4
http://www.ncbi.nlm.nih.gov/pubmed/30622629
https://doi.org/10.5847/wjem.j.1920-8642.2018.03.003
http://www.ncbi.nlm.nih.gov/pubmed/29796141
https://doi.org/10.5923/j.ijcp.20150301.01
https://doi.org/10.5923/j.ijcp.20150301.01
https://doi.org/10.2147/PRBM.S370642
http://www.ncbi.nlm.nih.gov/pubmed/35757011
https://www.icsi.org/guideline_sub-pages/depression/diagnose_and_characterize_major_depressionpersistent_depressive_disorder_with_clinical_interview/
https://www.icsi.org/guideline_sub-pages/depression/diagnose_and_characterize_major_depressionpersistent_depressive_disorder_with_clinical_interview/
https://doi.org/10.3390/ijerph19063734
http://www.ncbi.nlm.nih.gov/pubmed/35329420
https://doi.org/10.1371/journal.pone.0283239
http://www.ncbi.nlm.nih.gov/pubmed/36928867
https://doi.org/10.1371/journal.pone.0304903

