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A B S T R A C T   

Objective: Physical inactivity leads to depression and other adverse health consequences. Pregnant women are an 
important subgroup to study the health consequences due to physical inactivity since it can lead to adverse 
outcomes in pregnancy and even after delivery. Therefore, we aimed at understanding the level of physical 
activity among pregnant women, prevalence of prenatal and postnatal depressive symptoms and whether level of 
physical activity is associated with prenatal and postnatal depressive symptoms. 
Methods: In an ongoing cohort study, we measured the physical activity using a validated Physical Activity Level 
(PAL) questionnaire. We administered the Edinburgh Postnatal Depression Scale (EPDS) during pregnancy and 
within seven days of delivery to assess depressive symptoms in 1406 women. Associations were adjusted for 
potential confounders such as maternal age, education, socioeconomic status, gravida, EPDS score during 
pregnancy, social support, skinfold thickness, blood pressure, blood sugar level. 
Results: We found that 7.2% of pregnant women had low levels of physical activity. The prevalence of prenatal 
and postnatal depressive symptoms was 9.0% and 31.9% respectively. Pregnant women with a low level of 
physical activity had significantly higher odds of developing postpartum depressive symptoms (OR = 3.15, CI: 
1.98–5.02, p < 0.001) when adjusted for potential confounders. 
Conclusions: Moderate level of physical activity among pregnant mothers is essential and has its association with 
postnatal depressive symptoms. Health care professionals need to counsel pregnant women to assess depressive 
symptoms at both the prenatal and postpartum period and inform them about the importance of the optimal level 
of physical activity.   

1. Introduction 

Physical activity (PA) is essential in all stages of life, including 
pregnancy. Unless contraindicated, PA promotes health benefits during 
pregnancy and better birth outcomes. PA supports maintaining physical 
fitness, improves psychological well-being, and reduces the risk of Non- 
Communicable Diseases (NCDs) [1,2]. NCDs are the leading causes of 
early death in Low and Middle-Income Countries (LMICs), including 
India [3]. Physical inactivity is a major modifiable behavioural risk 
factor for NCDs and attributes to 1.6 million deaths annually due to 
Cardiovascular Disease (CVD), diabetes, and cancer [4]. In pregnancy, 

evidence suggests that moderate-intensity physical activity is also 
required for better health outcomes [5]. Pregnant and postpartum 
women are recommended to perform at least 150 min per week of some 
form of PA [6,7]; however, only about 10.7% of pregnant women meet 
the recommended guidelines for PA in India [8]. Women with healthy 
weight and higher educational attainment are likely to be physically 
active [9]. Pregnant women performing some form of physical activity 
are less likely to have a caesarean delivery, stillbirths, Gestational Dia-
betes Mellitus (GDM), hypertension, obesity, and maternal depression 
[10–14]. 

Maternal depression is the leading cause of Years Lived with 
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Disability (YLD) in women [3,15]. During pregnancy and in the post-
natal period, depression is a common psychiatric disorder [16]. Glob-
ally, 10% of pregnant women and 13% of the mothers in the postpartum 
period suffer from mental health disorders, especially depression [17]. 
Prenatal depressive symptoms have a strong association with postnatal 
depressive symptoms [18]. The pooled estimate of the prevalence of 
postpartum depression in Indian mothers is 22%, with the highest 
prevalence in South India (26%) [19]. Mothers with postnatal depres-
sion tend to have higher anxiety, fewer interactions, and affection [20]. 
Postpartum depressive symptoms also result in poor mother and child 
bonding and relationship [21], poor infant development [22,23], and 
has a subsequent impact on childhood development in terms of impaired 
cognitive, emotional and physical development in early infancy and 
adolescence [24]. 

PA and mental health are related to each other [25]. Physical inac-
tivity is associated with prenatal [26] and postnatal depressive symptoms 
[27]. Muscle contractions during PA induce the release of myokines, and 
these factors decrease the expression of pro-inflammatory cytokines. PA 
also promotes the regulation of cortisol hormone [28]. Higher cortisol 
and cytokine levels result in depression [29,30]. PA promotes the release 
of endorphins among depressed individuals, which has a mood- 
enhancing effect and alleviates depressive symptoms [31]. PA enhances 
resilience mechanisms, including self-esteem, self-efficacy, and behav-
ioural activation, which together are effective in alleviating the depres-
sion and its sequelae [32] In India, 53.5% of women attend public 
hospitals for antenatal care services [33]. Studies conducted at these fa-
cilities could better influence the policy recommendations. None of the 
studies explored the association of physical activity among pregnant 
women with both prenatal and postnatal depressive symptoms in Indian 
settings. Such evidence is essential for developing priority interventions 
for pregnant women. Therefore, we aimed to understand the level of 
physical activity, the prevalence of prenatal and postnatal depressive 
symptoms, and the association of PA level during pregnancy with pre-
natal and postnatal depressive symptoms. 

2. Material and methods 

2.1. Study design and setting 

This study is nested within an ongoing cohort study titled, “Maternal 
antecedents of adiposity and studying the transgenerational role of 
hyperglycaemia and Insulin (MAASTHI)”. A detailed protocol of the 
cohort study is published elsewhere [34]. In brief, the cohort recruited 
pregnant women between 14 and 36 weeks of gestational age attending 
public hospitals. Assuming an incidence of 7% postpartum depression 
among mothers with moderate to vigorous physical activity during 
pregnancy, and a relative risk of 1.8 in the low level of physical activity 
group [35], our estimated sample size for 80% power to detect a dif-
ference at a 95% confidence level, is 878. Further assuming a follow-up 
of up to 60%, we planned to recruit 1405 women. We collected infor-
mation of eligible pregnant women during baseline data collection, 
including age (recorded birth date), education, occupation, and monthly 
income (to assess socioeconomic status), obstetrical history such as 
gravida, parity, number of living children, and stillbirths. We also 
collected information on tobacco and alcohol consumption in both the 
respondent and her husband. Respondent’s blood pressure, GDM status 
at current pregnancy, and anthropometric characteristics were also 
recorded. Follow-up of mother-child pair was performed within a week 
of the delivery. Data collection was done using an application (app) 
designed specifically for the cohort and hosted on android tablets with 
strict safety measures to protect and safeguard the data. 

2.2. Ethical considerations 

The study was reviewed and approved by the Institutional Ethics 
Committee of the Indian Institute of Public Health, Bangalore campus 

(IEC approval no: IIPHHB/TRCIEC/091/2015; dated 13th November 
2015). Participants who were willing to participate voluntarily, and 
those who have provided written, informed consent were enrolled. The 
informed consent of the participants was obtained after the nature of the 
procedures had been fully explained. The investigation was carried out 
as per the latest version of the Declaration of Helsinki [36]. 

2.3. Exposure assessment 

We measured the PA of the pregnant women during recruitment 
using a pre-tested, validated Physical Activity Level (PAL) questionnaire 
[37] (Appendix A). This questionnaire was validated against accel-
erometry and a 24-h physical activity diary as reference methods, and 
these reference methods were validated against the heart rate–oxygen 
consumption (HRVO2) method. These questionnaires demonstrated 
acceptable validity with the reference methods. This questionnaire was 
used among pregnant women in similar study settings [38]. PAL was 
completed once during pregnancy at the time of recruitment. The do-
mains of this questionnaire include details about exercise, other hobbies, 
household chores, sedentary activities, and other everyday daily activ-
ities. We also noted sleeping hours, total working hours, standing, 
sitting, walking, and strenuous activity hours. We recorded the fre-
quency performed in a week and the duration of the activity in minutes 
for each activity in these domains. We calculated Metabolic Equivalent 
(MET) values of each activity by multiplying three components: MET 
allotted value, duration of activity done, and frequency done in a week. 
After obtaining these values for all individual activities, we calculated 
combined MET value by adding MET values of individual PA. Based on 
the International Physical Activity guideline [39], we categorised the 
level of PA as Low (<600 MET-minutes/week.), moderate (600–2999 
MET-minutes/week.), and High (≥3000 MET-minutes/week.). 

2.4. Outcome assessment 

Depressive symptoms were measured using the Edinburgh Postnatal 
Depression Scale (EPDS) during the recruitment phase at pregnancy and 
in the follow- up during the postnatal period within a week of the de-
livery [40,41]. The EPDS is a useful screening tool in low resource set-
tings and validated for use in India for both during pregnancy and the 
postnatal period [42,43]. It has ten simple questions to assess the risk of 
depression. Every question has four possible responses. Mothers were 
asked to identify the closest response in terms of how she is feeling over 
the past week. Care was taken to maintain privacy while this question-
naire was administered, and we assured confidentiality of the collected 
data. Trained research assistants assigned for data collection at a 
particular health facility collected the questionnaire. Based on the 
recorded responses of the mothers, scores were calculated according to 
the standard instructions. The total score for EPDS range from 0 to 30, 
and as per the validated norms for EPDS, we considered that women 
with scores above 13 had symptoms suggestive of depression [44,45]. 

2.5. Covariates assessment 

The decision regarding selecting covariates was made based on prior 
evidence [46–49]. We measured social support using a validated tool 
[44]. We scheduled an Oral Glucose Tolerance Test (OGTT) for the 
diagnosis of GDM upon completion of 24 weeks of gestation, according 
to the WHO diagnostic criteria [50]. Trained research assistants per-
formed all the anthropometric measurements involved in the study. 
Certification for performing anthropometry measurements are carried 
out annually. To assess obesity parameters among pregnant women, we 
calculated the Sum of Skinfold Thickness (SFT) using each skinfold 
thickness [51]. This included measurement of biceps, triceps, and sub-
scapular skinfold thickness using Holtain Calipers (Holtain, UK) and 
taken three readings to the nearest 0.2 mm. We measured the Blood 
Pressure (BP) of the mother using an automated digital device (Omron 
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Digital BP measuring device) and noted two readings of systolic and 
diastolic BP readings. We used different sized cuffs such as 22-32 cm and 
32–42 cm based on the pregnant women’s Mid upper arm circumfer-
ence. We used Joint National Committee 8 (JNC 8) criteria for diag-
nosing hypertension [52]. 

2.6. Statistical analysis 

Research assistants entered all data in a validated system on an 
Android device. Initially, a backend system version 1.0 was developed 
on Microsoft. With version 2.0 of the mobile application, the complete 
backend was migrated to Microsoft.NET Core 2.1. We used statistical 
software to analyze data (IBM Corp. Released 2015. IBM SPSS Statistics 
for Windows, Version 23.0. Armonk, NY: IBM Corp). We checked the 
normality of data before using parametric tests. Mean and standard 
deviation of the continuous variables according to the level of physical 
activity are presented using the independent sample t-test. Chi-square 
test was used to assess the relationship between pregnancy character-
istics and the level of physical activity and pregnancy characteristics and 
EPDS score during the postnatal period. 

Linear regression and binary logistic regression analysis were done to 
understand the effect of physical activity on postpartum depressive 
symptoms. The univariate and multivariate linear regression analysis 
was done to assess the relationship between pregnant women’s physical 
activity and EPDS score during the postnatal period. Beta coefficient (β), 
Odds Ratio (OR), 95% Confidence Interval (95% CI), and p-value are 
presented. P-value of <0.05 is accepted for significance. In binary lo-
gistic regression, we had adjusted for confounders using different 
models for assessing predictions and neutralize the effect of confounding 
factors. In regression analysis, pregnancy characteristics such as age, 
gravida, pregnancy EPDS score, social support during pregnancy, blood 
pressure, sugar levels, and the sum of skinfold thickness were adjusted as 
these were considered as potential confounders based on the available 
evidence [27,53]. To understand the difference is the OR, we used three 
regression analysis models by adding other confounders to the initial 
model and arrived at the final model. Since sociodemographic factors 
were an underlying risk factor for the study outcome in model 1, we 
adjusted for socioeconomic status, respondent education [54]. Since 
pregnancy-related psychosocial factors are also stronger risk factors 
[55], we included pregnancy-related and psychosocial variables such as 
gravida, EPDS score at pregnancy, social support in model 2 to assess the 

combined effect of these confounding factors. Similarly, in Model 3, we 
examined if morbidity such as maternal obesity, hypertension, and GDM 
[56] alters this association. 

3. Results 

Among the total pregnant women interviewed, 97.2% underwent a 
complete baseline assessment, and 1549 were delivered mothers. For the 
final analysis, we have considered 1406 subjects after excluding missed 
follow-up (Fig. 1). 

As shown in Table 1, a majority (92.8%) of pregnant women per-
formed moderate levels, whereas 7.2% had low levels of physical ac-
tivity, while none of them had a high level of physical activity. The 
prevalence of prenatal and postnatal depressive symptoms was 9.0% and 
31.9%, respectively. Prenatal depressive symptom women who 
remained depressive during postpartum were 55.6% (70/126), and the 
remaining 44.4% (56/126) changed to no depressive symptom during 
postpartum. (Table 1). 

Among the mothers with prenatal depressive symptoms, 6.3% had a 
low level of physical activity, and the findings were insignificant. Among 
the mothers with postnatal depressive symptoms, 50.8% had poor social 

Fig. 1. Flow chart depicting study recruitment and follow-ups in the study.  

Table 1 
Prevalence of physical activity levels, prenatal and postnatal depressive symp-
toms (N = 1406).  

Variable (N = 1406) Category n (%) 

Prenatal depressive symptoms Yes 126 (9.0) 
No 1280 

(91.0) 
Level of physical activity Low 101 (7.2) 

Moderate 1305 
(92.8) 

Postnatal depressive symptoms Yes 449 
(31.9)) 

No 957 
(68.1) 

Prenatal depressive symptom women remained with 
postpartum depression (N = 126) 

Yes 70 (55.6)  

No 56 (44.4) 

Prenatal depressive symptoms: Yes: EPDS >13; No: EPDS ≤13. 
Level of physical activity: Low: <600 METs; Moderate: 600–2999 METs. 
Postnatal depressive symptoms: Yes: EPDS >13, No: EPDS ≤13. 
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support in pregnancy, 47.4% were anaemic during pregnancy, two-third 
were with multigravida, 11.1% had a low level of physical activity. We 
noted social support, PA, gravida, and haemoglobin levels were signif-
icantly associated with postnatal depressive symptoms (Table 2). Other 
factors such as age, education, socioeconomic status, blood sugar level 
during pregnancy were not significantly associated with postnatal 
depressive symptoms. The correlation coefficient found between level of 
physical activity and postnatal depressive symptoms was 0.88. 

With the higher prenatal depressive symptoms, we found higher 
postnatal depressive symptoms with a significant association (β = 0.536, 
p < 0.001) when adjusted for potential confounders. (Table 3) However, 

with each MET value (kcal/kg/h) increase in physical activity, there was 
a decrease in the postnatal depressive symptoms (β = − 0.004, 
p < 0.001). There was no significant linear relationship between grav-
ida, blood pressure during pregnancy, haemoglobin levels, sugar level, 
and obesity and postnatal depressive symptoms. 

Adjusted and unadjusted odds ratios are presented in Table 4 for the 
association between postnatal depressive symptoms and low level of 
physical activity during pregnancy. In the unadjusted model, we found 
that a low level of physical activity increased the odds of developing 
postnatal depressive symptoms (OR = 2.22, CI: 1.48–3.35, p < 0.001). 
This was also seen after adjusting for potential confounders. A low level 

Table 2 
Baseline characteristics of the women based on prenatal and postnatal depressive symptoms.  

Sample characteristics Category Women with prenatal 
depressive symptoms n 
(%) 

Women without prenatal 
depressive symptoms n 
(%) 

p- 
value 

Women with postnatal 
depressive symptoms n 
(%) 

Women without 
postnatal depressive 
symptoms n (%) 

p-value 

Age (years) (N = 1406) 18–25 88 (69.8) 850 (66.4) 0.42 307 (68.4) 631 (65.9) 0.35 
26–35 35 (27.8) 411 (32.1)  133 (29.6) 314 (32.8) 
36–45 3 (2.4) 19 (1.5)  9 (2) 13 (1.4) 

Respondent education 
(N = 1406) 

Illiterate 5 (4) 34 (2.7)  17 (3.8) 22 (2.3) 0.42 
Primary school 5 (4) 65 (5.1) 0.43 24 (5.3) 46 (4.8) 
Middle school 27 (21.4) 216 (16.9)  78 (17.4) 165 (17.2) 
High school and 
above 

89 (70.6) 964 (75.4)  330 (73.5) 724 (75.7) 

Occupation (N = 1406) Homemakers 117 (92.9) 1179 (92.2) 0.86 416 (92.7) 881 (92.1) 0.69 
Employed 9 (7.1) 100 (7.8)  33 (7.3) 76 (7.9) 

Socio-Economic status 
(N = 1406)) 

Lower Class 87 (69) 799 (62.5) 0.31 289 (64.4) 598 (62.5) 0.66 
Middle class 39 (31) 478 (37.4)  159 (35.4) 358 (37.4) 
Upper class 0 (0) 2 (0.2)  1 (0.2) 1 (0.1) 

Gravida (N = 1406) Primi gravida 54 (42.9) 478 (37.3) 0.24 151 (33.6) 381 (39.8) 0.02 
Multigravida 72 (57.1) 802 (62.7)  298 (66.4) 577 (60.2) 

Social support at 
pregnancy (N = 1406) 

≤ 24 91 (72.2) 821 (64.1) 0.07 228 (50.8) 684 (71.5) <0.001 
>24 35 (27.8) 459 (35.9)  221 (49.2)) 273 (28.5) 

Husband’s alcohol 
consumption 
(N = 1367) 

No 95 (79.2) 1064 (85.4) 0.08 373 (87.1) 787 (83.8) 0.11 
Yes 25 (20.8) 182 (14.6)  55 (12.9) 152 (16.2) 

Blood Pressure 
(N = 1369) 

Normal 116 (93.5) 1180 (94.8) 0.67 422 (95.5) 874 (94.3) 0.35 
Hypertension 8 (6.5) 65 (5.2)  20 (4.5) 53 (5.7) 

Blood sugar (N = 1338) Normal 104 (85.2) 1002 (82.5) 0.45 366 (82.2) 741 (83) 0.73 
GDM 18 (14.8) 213 (17.5)  79 (17.8) 152 (17) 

Haemoglobin 
(N = 1354) 

Normal 66 (54.5) 703 (57.1) 0.63 234 (52.6) 535 (58.9) 0.02 
Anaemic 55 (45.5) 529 (42.9)  211 (47.4) 374 (41.1) 

Physical activity during 
pregnancy (N = 1406) 

Low 8 (6.3) 93 (7.3) 0.72 50 (11.1) 51 (5.3) <0.001 
Moderate 118 (93.7) 1187 (92.7)  399 (88.9) 907 (94.7) 

Data are presented as n (%), and significance is presented as a p-value at a 5% level of significance. 
Level of physical activity: Low if <600 METs, moderate when 600–2999 METs. 
Women with prenatal and postnatal depressive symptoms: EPDS >13); women without prenatal and postnatal depressive symptoms: EPDS≤13. 
EPDS: Edinburgh Postnatal Depression Scale, Hypertension: if the systolic blood pressure is ≥120 mmHg or diastolic blood pressure is ≥80 mmHg. 
GDM: Gestational Diabetes Mellitus: If FBS ≥92 mg/dl or 2 h PPBS ≥153 mg/dl. 
Anaemia: blood haemoglobin <11 g/dl. 

Table 3 
Linear regression model depicting the relationship between pregnancy characteristics and postnatal depressive symptoms, MAASTHI birth cohort, South India 
(N = 1406).  

Variables Unadjusted Adjusted 

B 95% CI p-value B 95% CI p-value 

Physical activity − 0.004 − 0.006, − 0.002 <0.001 − 0.004 − 0.006, − 0.001 <0.001 
Age − 0.01 − 0.16, 0.09 0.63    
Gravida 0.43 − 0.13, 1.00 0.13 0.28 − 0.29, 0.86 0.34 
Pregnancy EPDS score 0.50 0.40, 0.60 <0.001 0.53 0.43, 0.64 <0.001 
Social support at pregnancy 0.09 0.04, 0.14 <0.001 0.16 0.11, 0.21 <0.001 
SBP 0.01 − 0.03, 0.06 0.57 0.009 − 0.04, 0.06 0.74 
DBP − 0.06 − 0.12, − 0.002 0.042 − 0.06 − 0.12, 0.007 0.08 
Haemoglobin − 0.44 − 0.91, 0.01 0.05 − 0.38 − 0.84, 0.06 0.09 
FBS 0.02 − 0.02, 0.08 0.31 0.01 − 0.04, 0.06 0.71 
PPBS 0.01 − 0.004, 0.04 0.10 0.01 − 0.009, 0.03 0.24 
Sum of skinfold thickness 0.006 − 0.03, 0.04 0.76 0.007 − 0.03, 0.04 0.75 

Age, gravida pregnancy EPDS score, social support during pregnancy, blood pressure, sugar levels and sum of skinfold thickness during pregnancy have been adjusted. 
EPDS: Edinburgh Postnatal Depression Scale; FBS: Fasting Blood Sugar; PPBS: Post Prandial Blood Sugar. 
SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure. 
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of physical activity during pregnancy results in 2.3 times higher odds of 
developing postnatal depressive symptoms (Model 1, OR = 2.34, CI: 
1.53–3.58, p < 0.001). Further higher odds persisted after adjusting for 
variables for gravida, prenatal depressive symptoms, and social support 
(model 2). Upon adjusting for maternal obesity, hypertension, and GDM 
(model 3), we observed that pregnant women with low levels of physical 
activity had 3.15 times higher odds of experiencing postnatal depressive 
symptoms (OR = 3.15, CI: 1.98–5.02, p < 0.001). 

4. Discussion 

We observed that 7.2% of pregnant women performed a low level of 
PA, and the prevalence of prenatal and postnatal depressive symptoms 
was 9.0% and 31.9%, respectively. Pregnant women were in the second 
and third trimester. The sample size in the 2nd trimester and 3rd 
trimester were 1019 and 387, respectively. All the participants (1406) 
were followed up within 1st week of postpartum (varies from 1 to 7 days 
of after delivery). We noted that gravida, social support score at preg-
nancy, haemoglobin status, and PA level during pregnancy were 
significantly associated with postnatal depressive symptoms. Also noted 
that a low level of PA during pregnancy had higher odds of developing 
postpartum depressive symptoms when adjusted for potential con-
founders. Previous studies on such a hypothesis were either conducted 
by measuring both exposure and outcome concurrently either during 
pregnancy [57] or in the postpartum period [58]. Prospective studies 
define temporality, and for the first time in India, we demonstrate the 
influential role of PA during pregnancy and its association with post-
natal depressive symptoms [19]. 

Our findings on the prevalence of antenatal depression are similar to 
the other study findings, where the prevalence of antenatal depression 
ranges from 9.2% to 65.0% in India, which could be due to difference in 
the region, gestational age at the time of assessment, etc. [59]. Our 
findings on the prevalence of postnatal depressive symptoms were 
higher than the findings from a recent meta-analysis. This could be due 
to the difference in the use of screening tools, gestational age at the time 
of assessment, region, etc. The review suggests strong evidence that 
moderate-intensity PA was associated with reducing the risk of excessive 
gestational weight gain, gestational diabetes, and symptoms of post-
partum depression [60]. 

The results from our study concur with evidence from the high- 
income countries in addition to established temporality. A multiethnic 
cohort in Oslo, Norway, found that moderate PA among mothers was 
associated with a lower risk of postpartum depressive symptoms 
compared to their counterparts [53]. Similarly, a systematic review and 
meta-analysis found that physically active women during pregnancy will 
have significantly lower postpartum depression scores [61]. Aerobic 
exercise was found to be associated with postpartum depressive symp-
toms [62]. A Randomized Controlled Trial (RCT) found that exercise 
intervention in pregnancy is associated with the prevalence of depres-
sion in late pregnancy and postpartum [63]. In India, an RCT found that 
structured PA and Health Care Education program effectively improves 

the well-being of primipara mothers in the postpartum period [58]. A 
multiethnic cohort of Asian women, including India, found that suffi-
cient PA is associated with less likely antenatal depression and trait 
anxiety symptoms. However, the cause-effect relationship was not 
established since both were measured simultaneously [57]. 

We found that postnatal depressive symptoms are associated with 
both prenatal depressive symptoms and PA during pregnancy. Our study 
did not find a statistically significant association between physical ac-
tivity and prenatal depressive symptoms. Since these factors were 
assessed simultaneously, clear causation cannot be defined. Similar to 
our findings, evidence also suggests that among the mothers who had 
postnatal depressive symptoms, half of them also had prenatal depres-
sive symptoms [64]. Mothers with depressive symptom as assessed 
through questionnaire were immediately referred to the Gynaecologists 
or medical officers in the study centres for follow-up. 

4.1. Strengths and limitations 

Our findings may be useful in setting up priority PA interventions 
among pregnant women as it has a beneficial effect even in the prenatal 
and postpartum period. Using a prospective cohort study with a 
reasonable sample size and power, we proved an association of PA with 
postnatal depressive symptoms and found high correlation between 
level of PA and postnatal depressive symptoms. Our study was con-
ducted in public hospitals where most pregnant women visit for ante-
natal care services, thus reducing selection bias. We used validated 
questionnaires for assessing PA as well as prenatal and postnatal 
depressive symptoms. 

We used self-reported questionnaires and subjective data to assess 
the level of PA, and there may be social desirability bias. To minimize 
these effects, we maintained anonymity and confidentiality of the 
collected data. Our analysis of prenatal depressive symptoms and 
physical activity was cross-sectional. Also, the pregnant women’s cul-
tural and traditional practices, which we could not assess in the cohort, 
might have confounded the association between PA and postnatal 
depressive symptoms. We assumed that socioeconomic status could be 
used as proxies for cultural practices. However, this may not hold good 
in every circumstance, and hence to minimize these effects, we used a 
large sample size. 

Future studies should focus on the association between PA and 
depressive symptoms and interventions to improve PA. Studies on an 
objectively measured level and intensity of PA are essential as it finds 
exact minutes of each activity. Awareness and imparting knowledge to 
pregnant and postnatal mothers must be improved regarding the 
optimal level of PA to be reached and its importance for the better health 
of both mother and baby. Strategies need to be made to promote and 
enhance PA among pregnant mothers. RCTs need to be done with the 
objectives to measure physical inactivity and its association with pre-
natal l and postnatal depressive symptoms. 

Our study suggests that most pregnant women were with a moderate 
level of physical activity and found an alarming prevalence of prenatal 
and postnatal depressive symptoms. Also, a moderate level of physical 
activity during pregnancy is associated with depressive symptoms after 
the delivery. Health care professionals need to counsel pregnant women 
to assess depressive symptoms in both the prenatal and postnatal period. 
Specifically, they need to be informed that performing an optimal level 
of physical activity can prevent future risk of mental health disorders 
and its complications. 
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