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What is already known on 
this topic?
• Postpartum depression is

a significant public health
concern that affects a
substantial proportion of
women after childbirth.

• Prior research has identified
several risk factors for 
postpartum depression, 
including psychological 
history, socioeconomic status, 
and pregnancy-related 
complications.

• However, findings have varied
across different populations,
and comprehensive studies
incorporating both maternal
and neonatal factors are
limited.

What this study adds on this 
topic?
• This study reveals a broad

range of sociodemographic,
maternal, and neonatal
characteristics significantly
associated with high risk of
postpartum depression.

• Maternal anemia, divorce,
unemployment, and excessive
gestational weight gain are
significant risk factors for
postpartum depression.

• The findings underscore
the importance of prenatal
education and social support
interventions to identify
and mitigate postpartum
depression risk early.

Abstract
AIM: This study focuses on a comprehensive examination of sociodemographic, maternal, and neonatal 
characteristics, aiming to identify the various factors linked with postpartum depression.
METHODS: This retrospective study screened women who had given birth at the clinic for depression 
between May and November 2023. Participants were stratified into two groups according to their risk of 
depression, and the results were compared.
RESULTS: Of the 554 women included, 122 (22%) had Edinburgh Postnatal Depression Scale scores ≥11, 
indicating postpartum depression. Multivariate logistic regression analysis identified maternal anemia 
(odds ratio [OR] = 3.24; 95% CI, 1.67–6.27; p < .001), divorce (OR = 25.10; 95% CI, 2.35–267.28; p = .008), 
unemployment (OR = 4.17; 95% CI, 1.20–14.30; p = .025), and higher gestational weight gain (OR = 1.14 
per kg; 95% CI, 1.08–1.21; p < .001) as significant risk factors for postpartum depression. Other factors, 
including family history of psychiatric disorders, also contributed to increased risk.
CONCLUSION: To reduce postpartum depression rates, it is necessary to enhance mothers’ social and 
economic conditions. Providing expectant mothers with comprehensive educational programs covering 
aspects such as pregnancy, baby care, and addiction can be instrumental.
Keywords: Breastfeeding, postpartum depression, PPD, risk factors, sociodemographic factors

Introduction

Pregnancy and the puerperal period are critical phases of life for women when physical, men-
tal, and social stress alterations are immense. The frequency of depression increases in women 
with the contribution of these stress factors during the peripartum period (Kessler, 2003). 
Postpartum depression (PPD) in the Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5) is defined by the presence of major depressive disorder symptoms, in the pre-
natal period or within 4 weeks after delivery. These symptoms are depressed mood, diminished 
interest or pleasure, weight loss when not dieting or weight gain, decreased or increased appe-
tite, insomnia or hypersomnia, psychomotor agitation or retardation, fatigue or loss of energy, 
feelings of worthlessness or guilt, diminished ability to think or concentrate, or indecisiveness, 
and recurrent thoughts of death or suicide (DSM-5, 2013). The etiopathogenesis of PPD is not 
clear. Genetic predisposition, epigenetic mechanisms, and hormonal factors are estimated to be 
related (Couto et al., 2015).

Many risk factors have been identified that increase PPD. Among these risk factors, the most 
effective is a history of depression. The history of depression, both during the perinatal period 
and regardless of this period, increases the risk of PPD (Chojenta et al., 2016). The prevalence 
of PPD varies significantly between countries. It is more common in developing countries. The 
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prevalence rate of PPD was 60.93% in Afghanistan and 6.48% 
in Denmark. In the country, the prevalence of PPD is 21.87% 
(Wang et al., 2021). The risk of PPD is higher in women who do 
not receive social or financial support from their families.

Furthermore, a more catastrophic PPD disorder occurs in moth-
ers who experience domestic and intimate partner violence. 
Unintended pregnancy and pregnancy complications (e.g., ges-
tational hypertension) increase PPD (Norhayati et  al., 2015). 
Body weight increases during pregnancy adaptation. Body dis-
satisfaction perception develops in women. Changes in the 
release pattern of hormones affect sleep habits. Physiological 
mechanisms and somatic modulators during pregnancy 
increase the risk of PPD in mothers (Silveira et al., 2015). This 
study focuses on a comprehensive examination of sociodemo-
graphic, maternal, and neonatal characteristics, aiming to iden-
tify the various factors linked with postpartum depression.

Research Question
1.	 Which sociodemographic and obstetric factors are associ-

ated with an increased risk of PPD?
2.	 How do neonatal outcomes relate to the risk of PPD?

Methods

Study Design
This was a retrospective study.

Sample
This study included women who gave birth at an obstetric cen-
ter in Türkiye between May and November 2023 and attended 
routine puerperal care 2 weeks after delivery. The inclusion 
criteria are as follows: Turkish nationals over 18 years of age, 
fluent in Turkish, with a live birth, and willing to participate in 
the study. Refugees, individuals diagnosed with mental illness 
and using psychiatric medication, as well as women within the 
first 2 weeks after delivery, were excluded from the study. The 
study’s sample size was calculated using the formula for calcu-
lating the sample size in an unknown population (Sumbuloglu 
& Sumbuloglu, 2005). The prevalence of PPD in the country is 
21.87%, and the minimum number of cases to be included in 
the study was 263 (calculated n = t2pq/d2 formula, 95% CI with 
set at p = .05 and t = 1.96). This study used a consecutive sam-
pling method to invite all postpartum women attending routine 
care 2 weeks after delivery to participate. A total of 554 women 
agreed to participate, exceeding the calculated minimum sam-
ple size by more than twofold.

Data Collection Tools
Data were collected using the Edinburgh Postnatal Depression 
Scale (EPDS) and sociodemographic data forms. The EPDS 
was developed by Cox and Holden in 1987. It was designed for 
screening purposes to determine the risk of PPD. The scale is 
a Likert-type and self-evaluation scale. It consists of a total 
of 10 items. In evaluating the scale, all questions are scored 
between 0 and 3. The lowest score that can be obtained from 
the scale is 0, and the highest score is 30 (Cox et al., 1987). A 
validity and reliability analysis of the Turkish version of the 
EPDS was conducted. Cronbach’s Alpha value was reported as 
0.79 (Engindeniz et al., 1996). In this study, a score of ≥11 was 

considered to indicate a high risk for depression, whereas a score 
of <11 was regarded as low risk. Cronbach’s alpha was calcu-
lated as 0.82. Participants were divided into two groups accord-
ing to their depression scores, and their sociodemographic and 
obstetric characteristics were compared. A sociodemographic 
data form was developed, including questions on age, educa-
tion, income, obstetric history, and neonatal outcomes.

Data Collection
Information about the study was provided after puerperal care 
was completed. Eligible participants were identified by clinic 
staff. Women were approached in the waiting area after their 
check-up and provided with verbal and written information 
about the study. Those who expressed interest were escorted 
to a separate counseling room where written informed con-
sent was obtained. The EPDS and the sociodemographic ques-
tionnaire were administered during a structured interview by 
trained research assistants. Participation was voluntary, and no 
incentives were provided. The data on health conditions that 
women did not remember were obtained from hospital elec-
tronic records during an interview. After collecting the data, the 
patients’ identities and hospital protocol numbers were ano-
nymized and hidden. The primary outcome was PPD risk (high 
vs. low) based on EPDS scores. Independent variables included 
sociodemographic (e.g., income, education), maternal health 
(e.g., anemia, smoking), obstetric (e.g., parity, stillbirth), and neo-
natal characteristics (e.g., birth weight, Activity Pulse Grimace 
Appearance Respiration [APGAR] scores). The potential for 
recall bias in self-reported data is acknowledged.

Statistical Analysis
The data underwent statistical analysis using SPSS for Windows, 
version 20.0 (IBM, Armonk, NY, USA). Descriptive statistical 
techniques, including mean, standard deviation, median, fre-
quency, percentage, minimum, and maximum, were employed 
to examine the study data. The assessment of the normal distri-
bution of quantitative data involved the use of the Kolmogorov–
Smirnov test and graphical analysis. Parametric variables were 
subjected to the Student t-test, while non-parametric variables 
underwent the Mann–Whitney U-test. Pearson’s chi-square 
test and Fisher’s exact test were used to compare qualitative 
data. Multivariate logistic regression analysis was performed to 
identify independent factors associated with the outcome. A 
p-value <.05 was considered statistically significant.

Ethical Considerations
The research was conducted in accordance with the principles 
outlined in the Declaration of Helsinki. The study was approved 
by the local ethical committee (approval date: September 20, 
2023; approval no.: 2023/163). Participation was voluntary, and 
the collected data were treated confidentially and used solely 
for the purposes of the study. Participants had the right to with-
draw at any time.

Results

Among the 554 women included in the study, 432 (78%) had 
EPDS scores <11, and 122 (22%) had EPDS scores ≥11, indicat-
ing a PPD prevalence of 22%. No significant difference in PPD 
risk was observed across maternal age groups (18–25, 26–35, 
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≥36 years; OR = 0.74, 1.16, 1.16, p = .193, .472, .608, respec-
tively). Women with a pre-pregnancy BMI of 25–29.9 kg/m2 
had a lower risk of PPD (OR = 0.61; 95% CI, 0.39–0.94; p = .024). 
Regarding education, women with no education were at higher 
risk (OR = 2.98; 95% CI, 1.43–6.18; p = .002), whereas those with 
a college degree or higher had a lower risk (OR = 0.26; 95% CI, 
0.11–0.63; p = .001). Employment status was also significant: 
employed women had a lower risk of PPD (OR = 0.37; 95% CI, 
0.17–0.81; p = .008), while unemployed women were at increased 
risk (OR = 2.75; 95% CI, 1.28–5.89; p = .007). Low household 
income was associated with higher PPD risk (OR = 3.76; 95% 
CI, 1.53–9.27; p = .005), and high household income was protec-
tive (OR = 0.42; 95% CI, 0.23–0.74; p = .002). Difficulty paying 
monthly expenses also increased PPD risk (OR = 2.27; 95% CI, 
1.36–3.81; p = .001).

Housing conditions influenced PPD risk: living in a rented house 
(OR = 3.35; 95% CI, 2.16–5.21; p < .001) or in a home with 

two or fewer rooms (OR = 2.41; 95% CI, 1.52–3.79; p < .001) 
was associated with higher risk. Nuclear family structure was 
protective (OR = 0.27; 95% CI, 0.17–0.43; p < .001). Marriage 
duration showed mixed effects: 6–10 years was associated 
with increased risk (OR = 9.28; 95% CI, 5.89–14.63; p < .001), 
whereas ≤5 years (OR = 0.23; 95% CI, 0.14–0.36; p < .001) and 
≥11 years (OR = 0.42; 95% CI, 0.24–0.72; p = .001) were protec-
tive. Divorce was a strong risk factor (OR = 15.08; 95% CI, 3.16–
72.02; p < .001) (Table 1).

Women with a history of COVID-19 (OR = 5.59; 95% CI, 3.63–
8.59; p < .001), personal psychiatric history (OR = 5.55; 95% CI, 
3.04–10.13; p < .001), family psychiatric history (OR = 3.62; 95% 
CI, 2.05–6.42; p < .001), and maternal anemia (OR = 4.54; 95% 
CI, 2.97–6.93; p < .001) were at increased risk for PPD. Other 
maternal health factors, including history of stillbirth (OR = 4.73; 
95% CI, 1.82–12.26; p = .002), chronic disease (OR = 2.27; 95% 
CI, 1.33–3.86; p = .002), smoking (OR = 1.65; 95% CI, 1.07–2.55; 

Table 1.
Comparison of Sociodemographic Characteristics of Women (N = 554)

​ EPDS Score < 11 n = 432 EPDS Score ≥ 11 n =122 OR (95% CI) p

Maternal age (years)
  18 to 25
  26 to 35
  ≥36

​
140 (32.4)
234 (54.2)
58 (13.4)

​
32 (26.2)
71 (58.2)
19 (15.6)

​
0.74 (0.47–1.16)
1.16 (0.77–1.74)
1.16 (0.65–2.06)

​.193
.472
.608

BMI before pregnancy (kg/m2)
  18.5 to 24.99
  25 to 29.99
  ≥30

​​
64 (14.8)

176 (40.7)
192 (44.4)

​​
21 (17.2)
36 (29.5)
65 (53.3)

​​
1.12 (0.65–1.95)
0.61 (0.39–0.94)
1.37 (0.92–2.06)

​
.668
.024
.117

Level of education
  No education
  Elementary
  Junior high school
  High school
  Collage or greater

​
18 (4.2)

84 (19.4)
150 (34.7)
110 (25.5)
70 (16.2)

​
14 (11.5)
26 (21.3)
50 (41)

26 (21.3)
6 (4.9)

​
2.98 (1.43–6.18)
1.15 (0.71–1.89)
1.33 (0.88–2.01)
0.79 (0.48–1.28)
0.26 (0.11–0.63)

​
.002
.566
.171
.347
.001

Employment status
  Employed
  Unemployed

​
70 (16.2)

362 (83.8)

​
8 (6.6)

114 (93.4)

​
0.37 (0.17–0.81)
2.75 (1.28–5.89)

​
.008
.007

Household income
  Low
  Moderate
  High

​
10 (2.3)

308 (71.3)
114 (26.4)

​
10 (8.2)

96 (78.7)
16 (13.1)

​
3.76 (1.53–9.27)
1.48 (0.91–2.41)
0.42 (0.23–0.74)

.005
.105
.002

Difficulties paying monthly expenses 50 (11.6) 28 (23) 2.27 (1.36–3.81) .001

Ownership
  Own the house
  Rent the house

​
244 (56.5)
188 (43.5)

​
34 (27.9)
88 (72.1)

​
0.29 (0.19–0.46)
3.35 (2.16–5.21)

​
<.001

Number of rooms in the house
  2 or fewer rooms
  3 or more rooms

​
242 (56)
190 (44)

​
92 (75.4)
30 (24.6)

​
2.41 (1.52–3.79)
0.41 (0.26–0.65)

<.001

Nuclear family 374 (86.6) 78 (63.9) 0.27 (0.17–0.43) <.001

Duration of marriage (years)
  ≤5
  6 to 10
  ≥11

​
244 (56.5)
58 (13.4)

126 (29.2)

​
28 (23)
72 (59)

18 (14.8)

​
0.23 (0.14–0.36)

9.28 (5.89–14.63)
0.42 (0.24–0.72)

​​
<.001
<.001
.001

Divorce 2 (0.5) 8 (6.6) 15.08 (3.16–72.02) <.001

Values are presented as n (%). 
Note: BMI = Body mass index, EPDS = Edinburgh Postnatal Depression Scale; OR = Odds ratio.



Arslan et al. Analysis of Postpartum Depression

4

p = .022), and gestational hypertension (OR = 2.66; 95% CI, 
1.15–6.16; p = .018) also significantly increased PPD risk. Higher 
gestational weight gain was associated with higher PPD risk 
(mean ± SD: 14.20 ± 5.66 kg vs. 9.98 ± 3.97 kg; p < .001), and 
abortion history was marginally associated with PPD (OR = 1.41; 
95% CI, 0.91–2.19; p = .041). Attendance in parenting classes 
was protective (OR = 0.91; 95% CI, 0.88–0.93; p = .001) (Table 2).

Perinatal and neonatal outcomes were also associated with 
PPD. Lower maternal hemoglobin (mean ± SD: 10.90 ± 1.38 g/
dL vs. 11.73 ± 1.41 g/dL; p < .001), lower first- and fifth-min-
ute APGAR scores (7.43 ± 1.21 vs. 7.68 ± 0.76, p = .030; 8.72 ± 
0.63 vs. 8.87 ± 0.44, p = .020), need for neonatal intensive care 
(OR = 2.50; 95% CI, 1.48–4.20; p < .001), and lack of breastfeed-
ing (OR = 0.40; 95% CI, 0.24–0.66; p < .001) were associated 
with increased PPD risk (Table 3).

Table 4 presents the results of the logistic regression of the 
multivariate analysis. Higher pre-pregnancy BMI (25–29.99) 
was associated with a significantly lower risk (OR, 0.47; 95% 
CI, 0.24–0.91; p = .026). Unemployment emerged as a signifi-
cant risk factor (OR, 4.17; 95% CI, 1.20–14.30; p = .025), while 
divorce showed a markedly strong association (OR, 25.10; 95% 
CI, 2.35–267.28; p = .008). Family history of psychiatric disorders 
was also significant (OR, 4.37; 95% CI, 1.78–10.69; p = .001), as 
was maternal anemia (OR, 3.24; 95% CI, 1.67–6.27; p < .001). 
Additionally, each unit increase in gestational weight gain (kg) 
was associated with higher odds (OR, 1.14; 95% CI, 1.08–1.21; p 
< .001). Other sociodemographic and obstetric variables did not 
reach statistical significance.

Discussion

This study identified factors contributing to the development 
of depression in women after childbirth. The prevalence of PPD 
was 22%. The prevalence of PPD varies significantly worldwide. 
According to a recent comprehensive meta-analysis, the world-
wide prevalence of PPD was found to be 17.22%. The same 
study found that the prevalence of PPD in the country was 
21.87%, consistent with the present findings. PPD rates range 
between 12% and 28% in the country’s region. The prevalence 
is rising in low- and middle-income countries, reaching up to 
60%. Factors such as income levels, development, cultural 
and ethnic structures, geography, and traditions are crucial in 
accounting for these variations (Couto et al., 2015).

The risk of PPD was lower in women with a pre-pregnancy BMI 
of 25–29.9 kg/m2 (considered overweight). Multivariate logistic 
regression analysis demonstrated that a pre-pregnancy BMI of 
25–29.99 was associated with a 47% reduction in the risk of 
PPD. Among women at high risk of depression, 53.3% had obe-
sity (BMI ≥30 kg/m2), whereas the proportion of women with 
a normal pre-pregnancy BMI (18.5–24.99 kg/m2) was higher in 
the group at high risk of PPD (14.8% vs. 17.2%). However, these 
relationships were not statistically significant. Contradictory 
results emerge when examining the relationship between pre-
pregnancy BMI and PPD in studies from the literature. Holton 
et  al. (2019) found a strong relationship between high pre-
pregnancy BMI and PPD, whereas Zhou et  al. (2023) did not 
find a significant relationship between pre-pregnancy BMI and 
depression. According to DSM-5, appetite change is one of the 

Table 2.
Comparison of Maternal Health and Antenatal Factors (N = 554)

​ EPDS Score < 11 n = 432 EPDS Score ≥ 11 n = 122 OR (95% CI) p

Maternal smoking 104 (24.1) 42 (34.4) 1.65 (1.07–2.55) .022

Personal history of psychiatric disorders 22 (5.1) 28 (23) 5.55 (3.04–10.13) <.001

Family history of psychiatric disorders 30 (6.9) 26 (21.3) 3.62 (2.05–6.42) <.001

History of stillbirth 8 (1.9) 10 (8.2) 4.73 (1.82–12.26) .002

History of COVID-19 104 (24.1) 78 (63.9) 5.59 (3.63–8.59) <.001

Chronic disease 46 (10.6) 26 (21.3) 2.27 (1.33–3.86) .002

Maternal anemia 104 (24.1) 72 (59) 4.54 (2.97–6.93) <.001

Gestational weight gain (kg) 9.98 ± 3.97 14.20 ± 5.66 N/A <.001

Nulliparous women 150 (34.7) 32 (26.2) 0.66 (0.42–1.04) .078

Multiparous women 282 (65.3) 90 (73.8) 1.49 (0.95–2.34) .078

Abort 0.27 ± 0.57 0.46 ± 0.82 N/A .041

Planned pregnancy 282 (65.3) 82 (67.2) 1.09 (0.71–1.67) .691

Assisted reproductive technology 18 (4.2) 4 (3.3) 0.78 (0.25–2.34) .797

Parenting classes 38 (8.8) 0 (0) 0.91 (0.88–0.93) .001

Tocolysis history at this pregnancy 14 (3.2) 0 (0) 0.96 (0.95–0.98) .048

Gestational hypertension 14 (3.2) 10 (8.2) 2.66 (1.15–6.16) .018

Gestational diabetes mellitus 42 (9.7) 8 (6.6) 0.65 (0.29–1.42) .281

Values are presented mean ± SD and n (%). 
Note: EPDS = Edinburgh Postnatal Depression Scale; OR = odds ratio.
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basic parameters in the development of depression. While it 
leads to eating less and gaining less weight due to decreased 
appetite, it also results in eating more and gaining more weight 
due to increased appetite (DSM-5, 2013). Both extremes are 
decisive in the emergence of depressive symptoms. These con-
tradictory results may be attributed to the type and timing of 
the study, the characteristics of the study population, and varia-
tions in women’s eating habits.

In this study, the risk of PPD was higher in women with no for-
mal education, whereas it was lower in those with a college edu-
cation or higher. Matsumura et  al. (2019) conducted a similar 
study, concluding that a low education level is an independent 
risk factor for PPD. They observed that as the education level 
decreased, the severity of depressive symptoms increased. 
Education serves as a fundamental component of social status. 
These results are believed to stem from the fact that as educa-
tion levels rise, individuals experience enhanced self-expression 
and increased social engagement. The augmentation of educa-
tion levels contributes to women’s improved effectiveness in 
managing postpartum challenges.

Women in the high-risk PPD group exhibited higher unem-
ployment rates, lower monthly household incomes, greater 
difficulty covering monthly expenses, higher rental rates, and 
fewer rooms in their homes. Unemployment was identified as 
a significant predictor of PPD, with unemployed women hav-
ing more than a 4.17-fold increased risk compared to employed 
women. Specific economic subheadings were introduced to 
assess women’s welfare levels. Rokicki et  al. (2022) identified 
a robust and persistent positive correlation between PPD, eco-
nomic difficulties, and unemployment in their study. Despite 
experiencing joy with the birth of their babies, women facing 
financial hardships also express worry. This concern arises from 
the anticipation that household monthly expenses will further 
escalate, prompting a search for viable solutions. The percep-
tion that limited economic opportunities hinder their ability to 
meet their babies’ needs optimally intensifies these concerns. 
These heightened concerns may increase the risk of PPD in 
mothers.

The family structure of 86.6% of women in the low-risk PPD 
group was a nuclear family. According to a study by Honjo et al. 

Table 3.
Comparison of Perinatal and Neonatal Outcomes (N = 554)

​ EPDS Score < 11 n = 432 EPDS Score ≥ 11 n = 122 OR (95% CI) p

Gestational week at delivery 38.66 ± 1.64 38.43 ± 2.07 N/A .19

Type of delivery
  Spontaneous vaginal delivery
  Instrumental vaginal delivery
  Scheduled cesarean
  Unscheduled cesarean

​
218 (50.5)

2 (0.5)
82 (18.9)

130 (30.1)

​
60 (49.2)

0 (0)
30 (24.6)
32 (26.2)

​
0.95 (0.63–1.42)
0.99 (0.98–1.00)
1.43 (0.88–2.31)
0.82 (0.52–1.29)

​
.802

1.000
.138
.407

Labor induction 86 (19.9) 16 (13.1) 0.60 (0.34–1.08) .087

Preterm delivery 32 (7.4) 12 (9.8) 1.36 (0.68–2.73) .381

Preeclampsia 10 (2.3) 6 (4.9) 2.183 (0.77–6.13) .134

Placenta previa 2 (0.5) 0 (0) 0.99 (0.98–1.00) 1.000

Placental abruption 6 (1.4) 2 (1.6) 1.18 (0.23–5.93) .691

Maternal hemoglobin (g/dL) 11.73 ± 1.41 10.90 ± 1.38 N/A <.001

Birth weight (grams) 3222.33 ± 494.35 3176.31 ± 599.23 N/A .391

Low birth weight (<2500 grams) 28 (6.5) 12 (9.8) 1.57 (0.77–3.19) .206

Macrosomia (>95th percentile) 16 (3.7) 4 (3.3) 0.88 (0.28–2.68) 1.000

Infant gender
  Male
  Female

​
196 (45.4)
236 (54.6)

​
66 (54.1)
56 (45.9)

​
1.41 (0.94–2.12)

​.088

First-minute APGAR 7.68 ± 0.76 7.43 ± 1.21 N/A .03

Fifth-minute APGAR 8.87 ± 0.44 8.72 ± 0.63 N/A .02

Need for neonatal intensive care 46 (10.6) 28 (23) 2.50 (1.48–4.20) <.001

Hour of birth
  Ante meridiem
  Post meridiem

​
138 (31.9)
294 (68.1)

​
49 (40.2)
73 (59.8)

​
1.43 (0.94–2.16)
0.69 (0.46–1.05)

​.09

Breastfeeding
  Yes
  No

​
382 (88.4)
50 (11.6)

​
92 (75.4)
30 (24.6)

​
0.40 (0.24–0.66)

​<.001

Values are presented as mean ± SD and n (%). 
Note: APGAR = Activity Pulse Grimace Appearance Respiration; EPDS = Edinburgh Postnatal Depression Scale; OR = Odds ratio.
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(2018), residing with a spouse and children is associated with 
a low risk of PPD, while living in a more extensive family setup, 
such as with a mother-in-law, is linked to a higher risk of PPD. 
The configuration of households and their living arrangements 
is widely acknowledged as a pivotal determinant of health. 
Family members engage in diverse forms of interaction and 
domestic service exchanges, encompassing communal meals, 
collaborative efforts in cleaning and laundry, as well as provid-
ing routine assistance and care. The nature of relationships 
with family members can influence the quantity, quality, and 
direction of social support exchanged (Hughes & Waite, 2002). 
Family members share companionship, closeness, and comfort 
within these social dynamics, but conflicts or violence can also 
emerge. An increased conflict environment may become more 

challenging when additional family members, such as a mother-
in-law or father-in-law, reside in the household. This heightened 
conflict environment is believed to exert negative pressure on 
the mother who has recently given birth, potentially facilitating 
the emergence of depressive symptoms.

In the present study, the risk of PPD was lower in women 
with marriage durations of less than 5 years or more than 11 
years, whereas it was higher in those with marriage durations 
of 6–10 years. An inverted U-shaped relationship between 
marriage duration and PPD was observed. Initially, as the dura-
tion of marriage increases, the risk of depression rises; how-
ever, beyond a certain point (11 years), PPD decreases. When 
examining studies exploring the link between time spent in 
marriage and depression, marital satisfaction emerges as a cru-
cial turning point. Marital harmony and satisfaction, which are 
high in the early years of marriage, tend to decrease over time, 
but often rebound when stimulating factors, such as having a 
baby, come into play. Women who have been married longer are 
more likely to remain free from depression (Goldfarb & Trudel, 
2019). Divorced women were found to have nearly a 25.1-fold 
increased risk of developing PPD relative to their married coun-
terparts. The dissolution of a relationship, such as marriage, 
through divorce or separation, can be profoundly distressing 
for women. This period is characterized by heightened stress 
as social support diminishes. When compounded with the chal-
lenges of pregnancy and the postpartum period, women often 
experience even more traumatic consequences (Mangialavori 
et al., 2019).

An elevated risk of PPD was observed in women who smoked 
either before or during pregnancy. While smoking poses risks 
to the mother, it also exhibits teratogenic effects on the fetus, 
which continues its growth and development in the uterus. In 
their meta-analysis in 2019, Chen et  al. (2019) demonstrated 
that women who smoked before pregnancy had a 2.3 times 
higher risk of PPD. The association between smoking and pre-
disposition to depression may be linked to nicotinic acetylcho-
line receptors in the brain. Nicotine in cigarettes activates and 
desensitizes these receptors, and depression symptoms may 
manifest during smoking withdrawal (Mineur & Picciotto, 2010).

The risk of PPD was higher in women with a history of psy-
chiatric disorders, either in themselves or within their fam-
ily. A family history of psychiatric disorders was found to be a 
strong predictor of PPD, with affected women exhibiting over 
a 4.37-fold higher risk compared to those without such a his-
tory. According to a recent systematic review, women with a 
family history of psychiatric illness are twice as likely to experi-
ence PPD compared to those without such a history. Perinatal 
depression has been demonstrated to have a hereditary basis. 
In a study involving twin siblings, the rate of perinatal depres-
sion was 54%. The concordance between twin siblings is not 
complete (Viktorin et al., 2016). This discordance between twin 
siblings leads to the hypothesis that PPD is a disorder trans-
mitted through multifactorial inheritance. Additionally, harm-
ful environmental factors faced by expectant mothers raised 
in families with psychiatric disorders, such as a lack of social 
support during both childhood and adolescence, contribute 
to an increased occurrence of depressive symptoms in the 

Table 4.
Multivariate Logistic Regression Analysis of Sociodemographic, Medical, 
and Obstetric Factors Associated with Postpartum Depression in the 
Study Cohort

​

Multivariate Analysis

OR 95% CI p

Pre-pregnancy BMI 25–29.99 0.47 0.24–0.91 .026

No education 2.09 0.74–5.73 .151

Collage or greater 1.06 0.32–3.54 .918

Unemployed 4.17 1.20–14.30 .025

Low household income 3.25 0.62–16.91 .161

High household income 0.42 0.16–1.09 .075

Difficulties paying monthly 
expenses

0.77 0.33–1.78 .552

Rent the house 1.01 0.51–2.03 .965

3 or more rooms <0.001* 0.01–0.04 .998

Nuclear family <0.001* 3.03–11.17 .998

Divorce 25.10 2.35–267.28 .008

Personal history of psychiatric 
disorders

1.80 0.67–4.81 .242

Family history of psychiatric 
disorders

4.37 1.78–10.69 .001

Chronic disease 1.72 0.75–3.91 .194

Maternal anemia 3.24 1.67–6.27 <.001

Gestational weight gain (kg) 1.14 1.08–1.21 <.001

Abort 1.41 0.91–2.19 .131

Parenting classes <0.001* 0.01–0.08 .998

Gestational hypertension 2.51 0.68–9.21 .166

First-minute APGAR 0.81 0.46–1.43 .475

Fifth-minute APGAR 0.80 0.29–2.19 .672

Need for neonatal intensive care 9.24 0.11–798.99 .328

Breastfeeding 1.35 0.01–106.47 .893

*Values reported as .000 in SPSS were very close to zero and reported 
here as <.001. 
Note: BMI = Body mass index; APGAR = Activity Pulse Grimace Appear-
ance Respiration; OR = Odds ratio.
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postpartum period (Zacher Kjeldsen et  al., 2022). The risk of 
PPD appears to increase with both hereditary and environmen-
tal factors.

The risk of PPD was higher among women with a history of 
stillbirth, which can cause profound psychological distress. 
Gravensteen et al. (2018) found that such women had a 1.91-
fold higher risk of depression and a 5.47-fold higher risk of anxi-
ety in later pregnancies compared to those with live births. This 
may stem from stress and fear of recurrence. More women in 
the PPD group had previously contracted COVID-19. The sever-
ity of the illness and fear of death have left lasting mental health 
effects, with ongoing concerns about reinfection for both 
mother and infant, increasing anxiety and PPD risk. Postpartum 
depression risk was also higher in women with chronic dis-
eases. A meta-analysis by Brown et al. (2018) reported a 1.45-
fold increased risk. Chronic illness-related stress and biological 
mechanisms like inflammation and hormonal changes may 
underlie this vulnerability (Leonard & Maes, 2012).

A heightened risk of PPD was observed in women with anemia. 
Affected women have a 3.24-fold increased risk compared to 
non-anemic women. During pregnancy, the development of 
the fetus and placenta, as well as the increased maternal blood 
volume, can lead to a decline in hemoglobin levels. Factors that 
adversely impact the quality of life in women with anemia, such 
as persistent fatigue, can have a detrimental effect on emo-
tional well-being. In addition, the decrease in iron, the primary 
substance of hemoglobin, plays a role in the development of 
depression by affecting the levels of neuroendocrine regulators 
associated with depression, such as serotonin, dopamine, and 
norepinephrine (Beard & Han, 2009). These solid and interre-
lated connections help elucidate the concurrent occurrence of 
PPD and anemia. In this study, a majority of women at high risk 
of PPD (59%) also had anemia and lower hemoglobin values.

The risk of PPD was elevated in women with excessive weight 
gain during pregnancy. Each unit increase in gestational weight 
gain (kg) was associated with a 14% higher risk of developing 
PPD. In their meta-analysis involving 100,438 women, Qiu et al. 
(2022) identified a robust positive association between excess 
weight gain during pregnancy and PPD. There are biological 
and psychological links between PPD and weight gain during 
pregnancy. Emotional disturbances may arise from excessive 
weight gain during pregnancy due to its impact on the hypo-
thalamic-pituitary-adrenal system and inflammatory pathways. 
As the amount of weight gained during pregnancy increases, 
the duration required for postpartum weight loss also increases, 
potentially extending into the postpartum period and even 
taking years. There is also a likelihood that the gained weight 
will become permanent. Both the extended period needed for 
weight loss and the risk of the weight becoming permanent may 
adversely impact women’s self-confidence, potentially trigger-
ing the onset of emotional disorders (Pedersen et al., 2011).

The risk of PPD was lower in women who attended parenting 
classes. During pregnancy, expectant mothers grapple with 
numerous thoughts related to baby care and their ability to 
meet their infants’ needs. Women may also experience feel-
ings of inadequacy in forming a solid bond with their babies. 

Consequently, the likelihood of mental anguish, decreased self-
esteem, and depressive symptoms tends to increase in women 
(Law et al., 2019). In a study conducted by Donker et al. (2009), 
it was demonstrated that psychoeducational activities in high-
risk groups reduced symptoms of depression and distress. At 
the maternity center, expectant mothers receive training to 
navigate the pregnancy and postpartum periods. This training 
encompasses sessions on nutrition, exercise, breastfeeding, 
baby care, pain management during childbirth, postpartum care, 
family planning, and various meditation techniques. Women 
who participate in parenting classes may be better equipped to 
navigate the challenges encountered during childbirth and the 
subsequent parenting period.

Although the risk of PPD was higher in patients with gesta-
tional hypertension, no significant relationship was observed 
between preeclampsia and the risk of PPD. Existing literature 
investigating the association between hypertensive diseases 
of pregnancy and PPD generally posits that maternal and fetal 
complications, such as preeclampsia, preterm delivery, and pre-
maturity, stemming from elevated blood pressure, contribute 
to the occurrence of PPD (Thombre et al., 2015). The variance 
in findings may be attributed to the relatively lower number of 
preeclamptic cases in the study.

In this study, the APGAR scores at 1 and 5 minutes were lower 
in newborns of mothers in the high-risk PPD group, and rates of 
neonatal intensive care unit admission were higher. Similar find-
ings were reported in a study conducted by Tsai et al. (2023). 
The newborn’s extended stay in intensive care and separation 
from the mother intensifies maternal concerns and anxieties 
regarding the baby’s health and well-being. The uncertainty 
surrounding the baby’s health and the potential for deteriora-
tion induces psychological stress in mothers. Much like fetal 
health disorders that may contribute to the decline in maternal 
well-being, adverse effects on growth and development have 
also been documented in fetuses of women exhibiting depres-
sive symptoms during the prenatal period. Elevated stress hor-
mones, particularly norepinephrine, in depressed women may 
lead to the constriction of uterine arterial vessels, resulting in 
compromised uteroplacental perfusion. This reduced maternal 
blood flow to the fetus may contribute to unfavorable fetal out-
comes (Martini et al., 2010).

The risk of PPD is higher in mothers who do not breastfeed. 
In their systematic review, Dias & Figueiredo (2015) reported 
elevated depressive symptoms in women who either did not 
breastfeed or had a short duration of breastfeeding. Breast milk 
stands as the most crucial nourishment for the healthy growth 
of infants and the establishment of a strong bond between the 
baby and the mother. Mothers who do not breastfeed often 
experience heightened depressive symptoms due to concerns 
about their infants’ feeding (Dias & Figueiredo, 2015). Moreover, 
earlier studies have indicated that hormones like prolactin and 
oxytocin, associated with breastfeeding, play a role in the devel-
opment of depression. Increased levels of oxytocin and prolac-
tin during breastfeeding serve to reduce mothers’ anxiety and 
enhance their inclination toward calmness and attachment to 
their babies. Breastfeeding, with its accompanying skin-to-skin 
contact, the baby’s scent, and warmth, generates hormonal 
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stimulation, fostering a relaxing and anti-stress effect on the 
mother (Tucker & O’Malley, 2022).

Study Limitations
The strengths of this study lie in its comprehensive analysis of 
women’s sociodemographic, medical, and obstetric character-
istics, as well as perinatal and neonatal outcomes that may be 
associated with the risk of PPD. However, the study has certain 
limitations, including the absence of measurements for partici-
pants’ hormone levels and its retrospective design. The find-
ings are specific to women attending a single maternity clinic in 
Türkiye and may not be generalizable to other healthcare set-
tings or populations.

Conclusion and Recommendations

Postpartum depression impacts the well-being of both moth-
ers and infants. This study reports various factors associated 
with a high risk of PPD, including unemployment, divorce, family 
history of depression, maternal anemia, and excess weight gain 
during pregnancy. Pre-pregnancy BMI (25–29.99) is linked to a 
reduced risk of PPD. Identifying these risk factors in women and 
implementing appropriate precautions may reduce PPD rates 
and improve maternal and neonatal outcomes.
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