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ABSTRACT

Perinatal depression is a major public health problem having serious negative impacts on
personal, family, and child developmental outcomes. This study aimed to determine the
prevalence of major depressive disorder (MDD) and its associated factors in working pregnant
women. This descriptive, cross-sectional study was performed on 389 working pregnant
women enrolled from four Tunisian public maternity hospitals. Data collection tools were
the sociodemographic, obstetric, family relationships, and work environment questionnaire,
and the Center for Epidemiologic Studies Depression Scale (CES-D). The mean score of
depression was 27.39 + 6.97 and 76.1% of women had major depressive symptoms using
cutoff points on the CES-D > 23. Family income, diagnosis with a chronic illness, history of
depression, and employment categories were associated with major depressive symptoms. In
multivariate analyses, family income and work posture were significantly associated with
MDD. These results suggest an increased burden of MDD during pregnancy in Tunisian
women. Prevention, early detection, and interventions are needed to reduce the prevalence
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of perinatal depression.

1. Introduction

Depression is a serious public health problem as it is
the third leading cause of the global burden of disease
in 2008, as stated by World Health Organization (WHO).
The latter has projected that this disease will rank first
by 2030 [1]. It can affect people of any age. In addition,
it is more common in women of childbearing age who
frequently suffer from anxiety and depression. It is also
one of the most prominent mental disorders in women
during pregnancy and postpartum [2]. Major depres-
sive disorder (MDD) is diagnosed when an individual
has a persistently low or depressed mood, anhedonia
or decreased interest in pleasurable activities, feelings
of guilt or worthlessness, lack of energy, poor concen-
tration, appetite changes, psychomotor retardation or
agitation, sleep disturbances, or suicidal thoughts [3].
Evidence states that perinatal depression s
a significant risk factor for maternal self-harm or sui-
cide, impaired fetal growth, preterm delivery or low
birthweight infants, impaired maternal functioning,
inadequate mother-child bonding, and adverse effects
on later childhood development [4-6]. To tackle these
issues, the Council on Patient Safety in Women's Health
Care has published recommendations to improve the
screening and management of women with perinatal
mood disorders, including depression [7].

The prevalence rates of depression during preg-
nancy range from 11.3% to 19.6% [1,8-10]. Perinatal
depression is closely associated with depression in the
postpartum period with a prevalence varying
between 17% and 17.7% [11-15]. In their systematic
review, Norhayati et al. (2015) demonstrated that peri-
natal depression and anxiety are significant risk fac-
tors for postnatal depression in developed countries
[16]. Also, in their systematic review including 21
articles involving 19,284 patients, Bennett et al.
(2004) demonstrated a high prevalence of psycho-
pathology during pregnancy that is comparable to
its prevalence in non-pregnant women of the same
age. They also demonstrated that the prevalence rates
(95% Cls) are 7.4% (2.2, 12.6), 12.8% (10.7, 14.8), and
12.0% (7.4, 16.7) for the first, second, and third trime-
sters, respectively [10].

The relationship between work and pregnancy,
two basic social functions, is not always clear. In fact,
some occupational activities can be considered a risk
factor for pregnancy, especially when the working
conditions are difficult [17]. Indeed, pregnancy is
a very important period in a woman’s life [17].
During this period, potential complications should
be avoided so that pregnancy runs smoothly.
Mentally ill workers tend to be absent for longer
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periods compared to workers who are sick due to
other medical conditions and they have a higher risk
of poor long-term health and social outcomes [18].
This not only leads to suffering for the individual, but
also to higher costs for employers and social security
systems. Therefore, reducing the burden of mental
health problems and absenteeism due to mental ill-
ness has recently become a major priority for the
WHO [18], especially among working pregnant
women, with the increase in the number of female
workers in the reproductive age [17].

The work environment can also lead to mental
health problems [19]. It has been demonstrated that
having a job has a positive effect on women’s health
[20]. Indeed, active women are in better physical and
mental health compared to housewives and have
lower morbidity and mortality rates [21].

Only a limited number of studies examining the
associated factors of perinatal depression among
working pregnant women in Tunisia are available.
The aim of this study was to determine the prevalence
of MDD in working pregnant women and to identify
its associated factors.

2. Methods
2.1. Design and participants

This was a comparative cross-sectional study carried
out in four public maternity hospitals in the region of
Sousse, Tunisia: Farhat Hached Maternity Hospital,
regional maternity hospital of Msaken, regional mater-
nity hospital of Enfidha, and Al -Wassit Sousse health
center between November 2021 and April 2022.
Women were recruited on the day they came for the
check-up appointments.

The sample size was estimated using the following
formula [22]: n = [p0 *(1-p0) *(z 4)° /i*]. Where
n = sample size; za/2 = the level of confidence
(a =5%, Z 4» = 1,96); p0 = expected prevalence or
proportion of the main event of interest; i = degree of
precision (i = 0.05).

We considered that the prevalence of depression
during pregnancy was 20.4% [23]. The sample size of
pregnant needed to conduct this study would be 249
with an augmentation of 20% to anticipate non-
responses or dropouts.

We defined a working pregnant woman as
a pregnant woman who is engaged in gainful activ-
ities usually outside the home, she began working
before gestation and continues to work full-time dur-
ing pregnancy. The inclusion criteria were working
pregnant women, those who agreed to participate
by signing the consent form, those aged =18 years,
those who consulted a gynecologist during the 2nd
trimester of pregnancy, those having a single preg-
nancy and not suffering from severe chronic

conditions (other than high blood pressure, asthma,
diabetes, etc.) or those with a condition that puts
them at risk of preterm delivery (placenta previa,
incompetence of the cervix, fetal anomalies, etc.).

The exclusion criteria included women with fetal
malformations, those with severe chronic conditions
(other than high blood pressure, asthma, diabetes,
etc.), and those who simply refused to give informed
consent.

Written informed consent was obtained from all
the included women prior to taking part in the
study. The study protocol was approved by the local
research ethics committee.

2.2. Instrument used

2.2.1. Center for Epidemiologic Studies-Depression
Scale (CES-D)

The center for Epidemiologic Studies Depression
Scale (CES-D) was used to detect MDD. This scale is
a 20-item self-report tool used to measure depres-
sive symptoms in the general population [24]. It
measures depressed mood and symptoms over the
past seven days (e.g. sadness, hopelessness, fatigue,
crying, sleep disturbances, and loss of appetite). The
CES- D is widely used in medical research. Among
women, good psychometric values for the scale are
supported in terms of reliability [25] and validity [26].
The scale has excellent internal consistency, with
Cronbach’s alpha ranging from 0.85 (general popula-
tion) to 0.90 (psychiatric patients), and adequate
test-retest reliability (0.54), for a scale designed to
be sensitive to adverse changes in a respondent’s
environment [24] scale. The Arabic version, demon-
strating Cronbach’s alpha = 0.84 [27], was used in
the current.

The total CES-D score was obtained by averaging
the scores of all the items after reversing the scores of
four positively-stated items. The total scores range
from 0 to 60, with higher scores indicating more
experiences of major depressive symptoms. A score
of 23 is the cut-off point to differentiate between
those with and without complaints of MDD [24].

2.2.2. Sociodemographic, obstetric, family
relationships, and work environment questionnaire
A pre-coded structured questionnaire was designed
after an extensive literature search. The question-
naire included age, educational level, marital status,
chronic health problems, parity, co-morbidity, abor-
tion history, chronic fetal health problems, preg-
nancy satisfaction, pregnancy monitoring, level of
education of the spouse, and working conditions,
including employment status categories, time of
work, posture, absenteeism, seniority, social cover-
age, means of transport for work, type of employer
and income.



2.3. Statistical analysis

Descriptive statistics, including means and standard
deviations (S.D.) for quantitative variables and percen-
tages for categorical variables were calculated to
examine the maternal characteristics and CES-D
scores.

Chi-square test was used to compare percentages.
Student t test and analysis of variance (ANOVA) were
used to compare means. The level of significance was
set at <0.05.

Multivariate analysis using a stepwise binary logis-
tic regression procedure was performed, including
only variables with p-value <0.20. Bivariate analysis
and adjusted odds ratios (95% Cl) were then obtained
to determine the factors independently associated
with major depressive symptoms. The study analyses
were performed using the Statistical Package for
Social Sciences data software, version 20.

3. Results

A total of 389 women were enrolled. The demo-
graphic characteristics are presented in Table 1.

The mean age of the included women was
30.1 £ 6.4 years. Of the total number of women,
43.4% had university diplomas and 58.9% had house
activity help during pregnancy. All the included
women were married and 56% were multiparous (i.e.
more than one child). The majority of the women
(94.3%) were satisfied with pregnancy, 94.9% were
enrolled in regular antenatal care, and 13.9% had
a history of abortion.
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A total of 31 women reported being hospitalized at
least once during pregnancy and 17 women reported
contracting COVID-19 during pregnancy and having
a history of depression.

Of the total number of women, 76.6% worked in
private companies, 70.2% had social security, 84.8%
worked more than 8 hours/day, 66.6% spent between
30 minutes and 1 hour 30 minutes in the house-work
transport time and worked with work schedule invol-
ving rotary (56.3%), day (40%), night (3%). The major-
ity of them (65.6%) had seniority in the workplace of <
5 years and had an absenteeism rate of 77.4% during
pregnancy; 56.3% of them move around within their
working hours and 14.4% sat still.

The scores on the CES-D ranged between 0 and 40,
with a mean of 27.39 + 6.97 for the full sample. Of the
total number of women, 296 (76.1%) had a score = 23.
A CES-D score > 23 was strongly associated with
family income (p < 0.000), chronic illness (p < 0.023),
depression history (p < 0.009), and employment cate-
gories (p < 0.036).

The results of bivariate regression analysis are pre-
sented in Table 2. The risk of MDD increased in
women with enough [1.59 (0.789-3.206)] and not
enough family income [4.052 (2.003-8.196)] and
those working in a standing position without moving
(Table 2).

4. Discussion
4.1. Prevalence

In the current study, the prevalence of major depres-
sion symptoms was 76.1%. This high rate may be due

Table 1. Sociodemographic, obstetric, family relationships, and work environment variable in pregnant women stratified by the

two levels of MDD (N = 389).

Major depressive disorder CES-D score > 23

Data N (%) Yes (n=296) No (n=93) p-value
Age (mean =30,13+ 6,432) 0.847
< 25 years 106 (27.2) 82 24

[25-35[years 199 (51.2) 149 50

> 35 years 84 (21.6) 65 19

Marital Status

Married 389 (100) 296 93

Education level 0.453
primary 120 (30.8) 96 24

secondary 100 (25.7) 74 26

university 169 (43.4) 126 43

Husband education level 0.307
Uneducated 10 (2.6) 7 3

primary 81 (20.8) 63 18

secondary 118 (30.3) 96 22

university 180 (46.3) 130 50

Family Income 0.000
Not enough 203 (52.2) 174 29

Enough 138 (35.5) 94 44

Enough and saved 48 (12.3 28 20

Diagnosed with a Chronic lliness 0.023
Yes 78 (20.1) 52 26

No 311 (79.9) 244 67

History of depression 0.009
Yes 17 (4.4) 17 0

No 372 (95.6) 279 93

(Continued)
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Table 1. (Continued).

Major depressive disorder CES-D score > 23

Data N (%) Yes (n=296) No (n=93) p-value
Hospitalization 0.472
Yes 31 (8) 23 8

No 358 (92) 273 85

COVID-19 0.383
Yes 17 (4.4) 12 5

No 312 (95.6) 284 85

House activity help 0.216
Yes 229 (58.9) 178 51

No 160 (41.1) 118 42

Regular antenatal examination 0.337
Yes 369 (94.9) 282 87

No 20 (51.1) 14 6

Pregnancy satisfaction 0.435
Yes 367 (94.3) 280 87

No 22 (5.7) 16 6

Parity 0.440
Yes 218 (56) 167 51

No 171 (44) 129 42

Abortion 0.453
Yes 54 (13.9) 42 12

No 335 (86.1) 254 81

Employment categories 0.036
Disadvantaged 208 (53.5) 163 45

Middle 93 (23.9) 75 18

Favored 88 (22.6) 58 30

Nature of work company 0.266
Public 91 (23.4) 72 19

Private 298 (76.6) 224 74

Work schedule 0.307
Day 158 (40.6) 116 42

Night 12 (3.1) 1" 1

Rotary 219 (56.3) 169 50

Seniority 0.910
<5 255 (65.6) 195 60

[5-10[ 90 (23.1) 67 23

=210 44 (11.3) 34 10

Absenteeism 0.055
Yes 301 (77.4) 223 78

No 88 (22.6) 73 15

Enrollment in social Security 0.321
Yes 273 (70.2) 210 63

No 116 (29.8) 86 30

working posture 0.058
Standing position without moving 114 (29.3) 82 32

Sitting position without moving 56 (14.4) 35 21

Moving around 219 (56.3) 179 40

number of working hours / day 0.910
< 8 hours/day 59 (15.2) 1 48

>8 hours /day 330 (84.8) 288 42

Home - work transport time 0.270
< 30 minute 130 (33.4) 96 34

[30 minute — 1 hour 30 minutes[ 259 (66.6) 200 59

Depression -
CES-D score (Mean (SD)) 27.39+ 6.97 296 (76.1%) 93 (23.9%)

SD = standard deviation; CES-D = Center for Epidemiological Studies-Depression Scale; Significance levels based on P < 0.05; The chi-square test was
used to compare the percentages while verifying the validity conditions of the test.

to the socio-economic conditions in Tunisia. Orr et al.
(2006) demonstrated that the prevalence of MDD
ranges between 16.2% and 27.5% in multiracial preg-
nant women [28]. According to the results of two
meta-analyses, the average prevalence rate of perina-
tal depression is estimated to be approximately 12%
[10,29]; however, the prevalence may reach 18%,
depending on the mode of assessment and the socio-
economic conditions [23]. The different results of stu-
dies using the CES-D score are presented in Table 3
[8,23,28,30-38].

4.2. Risk factors

In the present study, the factors associated with peri-
natal major depressive symptoms included family
income, chronic illness, depression history, and
employment categories. Low family income and work
position were also associated with perinatal depression
in multivariate analyses. In their systematic review,
Biaggi et al. (2016) reported that the most relevant
factors associated with perinatal depression are the
lack of partner or social support, history of
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Table 2. Logistic regression models for major depressive disorder (CES-D).

CES-D = 23

Data Adjusted OR 95% Cl p-value
Family Income

Enough and saved - - 0.000
Enough 1.591 0.789 — 3.206 0.194
Not enough 4.052 2.003-8.196 0.000
working posture

Standing position without moving - - 0.036
Sitting position without moving 0.726 0.354-1.492 0.384
Moving around 1.627 0.935-2.829 0.850

CES-D = Center for Epidemiological Studies-Depression Scale; Cl = confidence interval; OR = Odds Ratio; P < 0.05 considered significant

abuse or domestic violence, personal history of mental
illness, unplanned or unwanted pregnancy, adverse
events in life and high perceived stress, present/past
pregnancy complications, and pregnancy loss [39].

In another systematic review investigating the
same issue, Lancaster et al. (2010) focused on identi-
fication of the risk factors for perinatal depression.
They found that maternal anxiety, life stress, history
of depression, lack of support, domestic violence,
unintended pregnancy, low income, lower education,
single status, and bad relationship with the partner
are associated with depressive symptoms during
pregnancy in bivariate analyses. Life stress, lack of
social support, and domestic violence continue to be

associated with perinatal depression in multivariate
analyses [40]. Other findings have indicated that
women with perinatal depression are more likely to
be single or unpartnered, multiparous, and of lower
educational level. These women perceive themselves
to be at a lower income level compared to their non-
depressed peers [23,41,42]. Other reviews have
demonstrated that the substantial risk factors for
depression during pregnancy are personal history of
mood and anxiety disorders, previous postpartum
depression, family history of psychiatric disorders,
young age, unplanned pregnancy, ambivalence or
negative feelings towards pregnancy, greater number
of children, substance abuse or smoking, lower

Table 3. Studies of perinatal depression using CES-D questionnaire.

Sample

Author (year) Country size cut-off point

Instrument and the

Depression mean score Associated variables

(Orr, Blazer, and james  Greenville, N = 1163 CES-D score =16
2006) US.A. and >23
(Records and Rice 2007) Pacific N =139 CES-D score =16
northwest
US.A.
(Marcus et al. 2003) South-eastern N = 3472 CES-D score =16
michigan
(Westdahl et al. 2007)  Atlanta N = 1,047 CES-D score =16
US.A.
(Lara et Navarrete 2012) Mexico N =98 CES-D score =16

(Mosack and Shore Mid-western N =19 CES-D score =16

2006) US.A.

(Canady, Stommel, and  Michigan, N =750 CES-D score =16
Holzman 2009) US.A.
(Gavin et al. 2009) Michigan, N =3,019 Cesd > 24
US.A.
(Eick et al. 2020) California, N = 1,548 CES-D score =16
USA.
(Setse et al. 2009) Baltimore N =200 CES-D score =16
US.A.
(Elsenbruch et al. 2007) Berlin, N =896 ads-k > 18
Germany
(Vargas-Terrones et al.  Madrid, Spain N =61 CES-D score =16

2021)

The CES-D mean = 16.2
* 44.4% >16
*24.1% >23
* 38.2% >16:

Poorer self-reported health and
functional status.

Negative mood states, lack of
marital satisfaction, social
support, and gravida.

Past history of depression,
poorer overall health, greater
alcohol consumption,
smoking, being unmarried,
unemployment, and lower
educational level

Social support and conflict

¥20.4% =16

The mean = 12.74
*33% > 16

The mean ces-d = 24.13 NR

The CES-D mean = 19.4 History of depression
*31.6%=>16

The CES-D mean = 16.5 NR

*17% = 24 NR

The CES-D mean = 11.6 Negative life experiences

*15%2>16 in the 1%

*14%216 in the 2™

*30%216 in the 3" trimesters

- women with low social support
(ads-k mean = 16.1)

- women with medium social
support ads-k mean = 11.3)

- women with high social support
(ads-k mean = 7.6)

CES-D score at baseline NR

(€G:23.2 + 5.2°

IG: 22.0 + 5.0°

CES-D score at week 38

CG:144 + 86 °

1G: 19.4 = 11.1°

Medical conditions, payment
source, race, employment
status

Low social support

CG: Control group; IC: Intervention group; * Prevalence; NR: not-reported; % Meanz standard deviation
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educational level, and unemployment [43]. Similarly,
to the systematic review of Lancaster et al. (2010), low
income has been found to be associated with perina-
tal depression [40]. However, some studies [44-48]
have found that low income or financial difficulties
are relevant factors. For instance, one study of the risk
factors for perinatal depression conducted in South
Africa found that depression is significantly more
likely to affect women of younger age and lower
income [49]. Studies carried out in developed and
developing countries have found that a low socio-
economic status is one of the main risk factors for
depression and anxiety in the general population and
for postnatal depression [50,51]. Similarly, a study
found that the higher prevalence rate of depression
among Black and Hispanic mothers is mainly
explained by the lower income and financial hardship
[45]. Another study found that financial concerns,
rather than belonging to a specific ethnic group, are
significantly associated with mental health difficulties
during pregnancy [52].

The current study also revealed that working in
a standing position without moving was associated
with  increased major depressive symptoms.
A systematic review involving 15 studies found
a negative association between moderate exercise
during pregnancy and perinatal depression [53]. In
addition, some studies have also shown that women
who are inactive during pregnancy have a 16% higher
probability of having perinatal depression. Another
study providing a three-month exercise intervention
revealed that the intervention group had a four-point
decrease post intervention on average [54]. Similarly,
in a 12-week exercise program, the authors found just
over a 5-point decrease in scores post-intervention
[55]. These results are promising as they show that
exercise may have a strong effect on women at risk of
depression. The guidelines released in Canada indi-
cate that pregnant women should have 150 minutes
of physical activity every week over at least three
sessions [56]. Women meeting these guidelines dur-
ing pregnancy have decreased depressive symptoms
[57]. Additionally, many studies have affirmed the
positive association between exercise and prevention
of maternal perinatal depression [21,38,53,58-61].
A recent meta-analysis found that perinatal exercise
reduces the severity of depressive symptoms and the
odds of developing perinatal depression by 67% [62].
The aforementioned study also found that having
a history of depression is associated with MDD. Our
results are consistent with those found in previous
studies [40,45,63-65]. In bivariate analysis, personal
history of depression is significantly associated with
an increased risk of antepartum depressive symptoms.
Also, Marcus et al. (2003) reported that women with
a history of depression are almost five times more

likely to have a CES-D score compared to their peers
without prior depression history [23].

Diagnosis with a chronic illness was also found to
be associated with major MDD. This finding is similar
to some studies [36,66,67]. Indeed, Keliyo et al. (2021)
reported that women with chronic medical iliness are
twice more likely to have perinatal depression than
those with no chronic depression [OR = 2:21 (95% Cl:
1.09-4.45)] [66].

In this study, employment categories were also found
to be associated with major MDD. Furthermore, working
conditions, such as psychosocial work demands and
change in employment status can influence the inci-
dence of severe depressive symptoms [68]. The most
commonly encountered hazard was prolonged stand-
ing. Yeh et al. (2018) found that the majority of women
think that the workplace provides no information on the
safety or rights of pregnant women. However, those
exposed to > 4 hazards have more access to such ser-
vices (p < 0.05) and 13% of pregnant women may have
suffered from depressive symptomatology [68]. High
levels work-related burnout, lower job control, and
reduced workplace support are significantly associated
with possible perinatal depressive symptoms [68]. Fall
etal. (2013) found that working women have the lowest
proportion of major depressive symptoms [7.6% (6.6—
8.7%); n = 2514] compared to housewives [19.1% (16.5-
21.8%); n = 893], women who

stopped working [14.4% (12.7-16.1%); n = 1665],
and students [14.3% (10.3-19.1%); n = 265].

These different results in the literature confirm
previous evidence that mood disorders during preg-
nancy and early parenthood have a complex and
multifactorial etiology, where multiple factors are
involved in the onset of depression and anxiety [69].

5. Study strength and limitations
5.1. Limitations

This study included only a sample of working preg-
nant women consulting in public health settings,
which may limit the generalizability of the findings.
Additionally, key depressive symptoms were self-
reported and not clinically diagnosed. Therefore, edu-
cational level and cultural and/or economic factors
may have contributed to over- or under-reporting
depressive symptoms.

Another limitation was that the CES-D measures
were taken only once during pregnancy and it was
unclear if the symptoms were transient.

5.2. Strength

Despite these limitations, we were able to meet the
objectives of our study and to determine the factors



associated with depression during the 2" trimester of
pregnancy in the region of Sousse. Furthermore, these
symptoms were measured using the CES-D scale with
a cutoff score of > 23 rather than the Structured
Clinical Interview for Depression (SCID). This cutoff is
considered the ‘gold standard’ for the diagnosis of
depression. This cross-sectional study was conducted
in a large multicenter involving women from diverse
sociodemographic settings. Other strengths of the
present study are the large sample size and the low
rate of missing information.

6. Conclusion

In conclusion this study showed that 76.1% of the
included women had MDD. Family income, diagnosis
with a chronic illness, history of depression, and
employment categories were associated with MDD.
However, women with CES-D score above the cut-off
should be followed-up with a diagnostic interview to
specify a clinical diagnosis and differentiate those who
deserve therapeutic attention from those for whom
a prevention program is suitable. Thus, improving
maternal health and obstetric services as well as routine
screening of women during pregnancy may be helpful
to reduce the burden of antenatal depression.

7. Recommendations

A multidisciplinary approach is needed when dealing
with perinatal depression, which affects not only the
mother but also the fetus. Working pregnant women
are exposed to substantial levels of occupational
hazards and may therefore experience depressive
symptoms. Thus, their work conditions require monitor-
ing and improvement. Further research is required into
other associated risk factors, such as psychosocial work
demands and socioeconomic status. Accordingly, pri-
mary (information, education, and social support), sec-
ondary (screening and detection), and tertiary
(intervention) preventive measures focusing on
Tunisian working pregnant women are needed.
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