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ABSTRACT
Background
Postpartum depression (PPD) affects approximately 10-15% of postnatal women globally and remains
underdiagnosed in clinical practice. Emerging evidence suggests that hematologic parameters — including

haemoglobin (Hb), haematocrit (Hct), serum ferritin, platelet count, mean platelet volume (MPV), neutrophil-to-
lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio (PLR) — may reflect the inflammatory and nutritional
pathways implicated in PPD pathophysiology. However, whether routine postpartum blood indices can serve as early
predictors of PPD has not been systematically evaluated in South Indian obstetric populations.
Objective
To determine whether hematologic parameters measured within 48 hours of delivery are associated with Edinburgh
Postnatal Depression Scale (EPDS) scores at six weeks postpartum, and to identify independent predictors of PPD
among postnatal mothers.
Methods
A retrospective, record-based observational study was conducted at a tertiary care teaching hospital. All women who
delivered during a twelve-month period and had complete postpartum hematologic data and EPDS assessments at six
weeks were included. PPD was defined as an EPDS score >10. Hematologic parameters analysed included Hb, Hct,
white blood cell count, neutrophil count, lymphocyte count, platelet count, MPV, NLR, and PLR. Between-group
comparisons were performed using the independent t-test and chi-square test. Multivariable logistic regression was
conducted to identify independent predictors after adjusting for maternal age, parity, mode of delivery, and
socioeconomic status.
Results
Of 524 eligible postnatal mothers, 79 (15.1%) met criteria for PPD. Women with PPD had significantly lower mean
Hb (9.6 £ 1.4 g/dL vs. 11.2 £ 1.3 g/dL; p<0.001) and lower serum ferritin (12.4 + 6.8 pg/L vs. 22.1 + 9.4 pg/L;
p<0.001). MPV was significantly elevated in the PPD group (10.8 + 1.1 fL vs. 9.9 £ 1.0 fL; p<0.001), as was NLR
(3.8+ 1.3 vs. 2.9+ 1.1; p<0.001). On multivariable analysis, anaemia (Hb <10 g/dL; adjusted OR 2.84; 95% CI 1.62—
4.97; p<0.001), low serum ferritin (adjusted OR 2.11; 95% CI 1.23-3.62; p=0.007), and elevated NLR (adjusted OR
1.87; 95% CI 1.09-3.21; p=0.02) were independently associated with PPD.
Conclusion
Hematologic parameters routinely obtained in the immediate postpartum period — particularly haemoglobin, serum
ferritin, and NLR — are independently associated with PPD at six weeks postpartum. Integration of these parameters
into structured postpartum screening may facilitate early identification of at-risk women and inform targeted
nutritional and psychological interventions.
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neurodevelopmental trajectories, and is associated

1. INTRODUCTION

Postpartum depression is one of the most prevalent
perinatal mental health disorders, affecting between
10% and 20% of women in the weeks and months
following childbirth [1,2]. Its consequences extend
beyond maternal wellbeing: untreated PPD impairs
mother-infant bonding, adversely affects infant

with increased risk of recurrent depressive illness in
the mother [3,4]. Despite the existence of validated
screening instruments — most notably the Edinburgh
Postnatal Depression Scale (EPDS) — PPD remains
significantly underdiagnosed in routine postnatal care,
particularly in low- and middle-income settings where
systematic psychiatric follow-up may be limited [5].
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The aetiology of PPD is multifactorial, encompassing
biological, psychological, and socioeconomic
determinants. Among biological mechanisms,
postpartum inflammation and nutritional depletion
have attracted increasing research attention. Childbirth
is associated with a pronounced physiological
inflammatory response, characterised by activation of
the hypothalamic-pituitary-adrenal axis, elevation of
pro-inflammatory cytokines, and transient
dysregulation of immune cell populations [6,7]. In
women who develop PPD, this inflammatory response
may be exaggerated or prolonged, suggesting that
systemic markers of inflammation could serve as early
biological indicators of vulnerability [6,7,8].
Iron-deficiency anaemia is highly prevalent among
postpartum women, particularly following delivery
complicated by haemorrhage or in women who
entered pregnancy with nutritional deficits [9]. Iron
plays an essential role in monoamine synthesis, myelin
production, and dopaminergic neurotransmission —
pathways directly implicated in the neurobiology of
depression [9,10]. Several studies have reported an
association between postpartum anaemia and
depressive symptoms, though findings have been
inconsistent and methodological heterogeneity limits
definitive conclusions [10,11].

Beyond haemoglobin, hematologic parameters
derived from the routine complete blood count (CBC)
— including mean platelet volume (MPV), neutrophil-
to-lymphocyte ratio (NLR), and platelet-to-
lymphocyte ratio (PLR) — have emerged as
accessible, inexpensive markers of systemic
inflammation. Elevated NLR and MPV have been
reported in major depressive disorder and in
peripartum psychiatric conditions, though their
specific role in PPD has not been comprehensively
characterised [12,13,14]. If validated, these indices
could augment EPDS-based screening at minimal
additional cost, particularly in resource-limited
settings where psychiatric evaluations may not be
universally available.

The present study was designed to examine the
relationship  between postpartum  hematologic
parameters and EPDS-defined PPD in a South Indian
tertiary obstetric population. We hypothesised that
markers of nutritional anaemia and systemic
inflammation measured within 48 hours of delivery
would be independently associated with PPD at six
weeks postpartum.

2. METHODS

2.1 Study Design and Setting

This was a retrospective, record-based observational
study conducted in accordance with the Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [15]. The study
was performed in the Department of Obstetrics and

Study

Gynaecology of a tertiary care teaching hospital in
South India. Data were extracted from electronic
medical records, laboratory information systems, and
documented EPDS assessments conducted at the six-
week postnatal clinic. The study period spanned
twelve consecutive months.

2.2 Study Population

All postnatal women who delivered at the institution
during the defined period and attended the six-week
postnatal review clinic were considered for inclusion.
Eligibility required age >18 years, singleton delivery
at or beyond 34 weeks of gestation, complete
postpartum CBC data obtained within 48 hours of
delivery, and a documented EPDS assessment at the
six-week visit. Women were excluded if they had a
pre-existing psychiatric diagnosis, current
psychotropic medication use, a history of thyroid
disease or chronic inflammatory condition, significant
postpartum haemorrhage requiring blood transfusion,
or incomplete medical records.

2.3 Outcome Definition

PPD was defined as an EPDS score >10 at the six-
week postnatal visit, consistent with the widely used
threshold for probable depressive disorder in
postpartum populations [16]. The EPDS was
administered by trained postnatal nurses during the
standard six-week clinic consultation. Women scoring
>10 were referred to the institution’s psychiatry liaison
service per standard protocol.

2.4 Hematologic Parameters

Venous blood samples collected within 48 hours of
delivery were analysed using a calibrated automated
haematology analyser. Parameters extracted included
haemoglobin (Hb, g/dL), haematocrit (Hct, %), total
white blood cell count (WBC, x10°/uL), neutrophil
count (x10%/pL), lymphocyte count (x103/uL), platelet
count (x10%*/puL), mean platelet volume (MPV, fL), and
serum ferritin (pug/L). The NLR and PLR were
calculated as derived indices. Anaemia was defined as
Hb <10 g/dL, consistent with WHO guidance.

2.5 Covariates

Covariates collected from maternal records included
age, educational attainment, socioeconomic status
(classified per modified Kuppuswamy scale), parity,
mode of delivery, gestational age at delivery, marital
status, and history of previous PPD or depressive
episode. Obstetric complications including perineal
trauma, neonatal NICU admission, and early
breastfeeding difficulty were also recorded.

2.6 Sample Size

Based on an anticipated PPD prevalence of 15% and
an expected difference in mean Hb of 1.2 g/dL
between groups (SD 1.6 g/dL), a minimum of 460
participants was required to achieve 80% power at a
two-sided o of 0.05. A consecutive sampling strategy
was employed.
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2.7 Statistical Analysis

Data were entered into Microsoft Excel and analysed
using SPSS version 26.0. Continuous variables are
reported as mean £ SD and categorical variables as
frequencies and  percentages. Between-group
comparisons used the independent t-test and chi-
square test. ROC analysis was performed to identify
optimal cut-off values. Multivariable logistic
regression adjusted for maternal age, parity, mode of
delivery, socioeconomic status, and previous
psychiatric history. Statistical significance was set at
p<0.05.

2.8 Ethical Considerations

The study protocol was approved by the Institutional
Ethics Committee. A waiver of individual informed
consent was granted given the retrospective, record-
based design. The study was conducted in accordance
with the Declaration of Helsinki [17].

3. RESULTS

3.1 Participant Flow and Sample Characteristics
During the study period, 687 postnatal women
attended the six-week clinic. After applying eligibility
criteria, 163 women were excluded, yielding a final
analytic sample of 524 participants. Of these, 79
women (15.1%) met the EPDS threshold for PPD and
445 (84.9%) did not.

3.2 Baseline Characteristics

Baseline characteristics are presented in Table 1.
Caesarean delivery was more frequent in the PPD
group (46.8% vs. 33.5%; p=0.03). A prior history of
depressive episode was present in 12.7% of women
with PPD versus 3.6% without (p=0.001). Age, parity,
and gestational age at delivery did not differ
significantly.

Table 1. Baseline Sociodemographic and Obstetric
Characteristics

. PPD No PPD
Variable (n=79) (n=445) p-value
Age (years), 254 <+ 26.1 <+ 0.14
mean £+ SD 3.8 4.2 ’
Primipara, n 44 218 028
(%) (55.7%)  (49.0%) ’
Caesarean 37 149 0.03
delivery, n (%) (46.8%) (33.5%) ’
Gestational 386 + 389 <+
age (weeks), 14 13 0.11
mean £+ SD ’ ’

Prior
. 10 16
depressive (12.7%)  (3.6%) 0.001

episode, n (%)

Study

Lower
socioeconomic 41 203 0.32

9 0
status, n (%) (51.9%)  (45.6%)

SD, standard deviation. Bold p-values indicate
statistical significance (p<0.05).

3.3 Hematologic Parameters by PPD Status
Hematologic parameters are compared in Table 2 and
illustrated in Figures 2 and 3. Women with PPD had
significantly lower mean Hb (9.6 + 1.4 vs. 11.2 £ 1.3
g/dL; p<0.001), lower Het (31.2 £ 4.1% vs. 34.8 +
3.9%; p<0.001), and lower serum ferritin (12.4 + 6.8
vs. 22.1 + 9.4 pg/L; p<0.001). MPV was significantly
elevated in the PPD group (10.8 = 1.1 vs. 9.9 £ 1.0 fL;
p<0.001), as was NLR (3.8 = 1.3 vs. 29 = 1.1;
p<0.001) and PLR (142.6 + 38.4 vs. 121.3 + 33.7;
p<0.001).

Table 2. Comparison of Hematologic Parameters
Between Groups

Parameter PPD (n=79) No P
Haemoglobin (g/dL), mean + SD 96+14 11.2-
Haematocrit (%), mean + SD 31.2+4.1 34.8-
Serum ferritin (ug/L), mean = SD 124+ 6.8 22.1-
WBC count (x10°/uL), mean+SD 9.4 +£2.8 9.1+
Platelet count (x10%/uL), mean+ SD 248 + 68 256 4
MPV (fL), mean + SD 10.8 £ 1.1 9.9+
NLR, mean = SD 3.8+1.3 29+
PLR, mean + SD 142.6 £ 38.4 121.3

MPV, mean platelet volume; NLR, neutrophil-to-
lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;
WBC, white blood cell.

Figure 2. Hematologic Parameters by PPD Status

Mean Platelet Volume (fL)

Figure 2. Mean (£SD) values of Haemoglobin, Mean
Platelet Volume, and Neutrophil-to-Lymphocyte Ratio
comparing PPD and No PPD groups. Error bars
represent =1 SD. *** p<(0.001.
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Figure 3. Comparison of Key Hematologic Indices Between PPD and No PPD Groups
(*** p < 0.001; PLR and haematocrit displayed at 1/10 and 1/3 scale respectively for visualisation)
= PPD (n=79)
= No PPD (n=445)

Hb Haematocrit MPY NLR PLR
(g/dL) (%) (L (+10)

Figure 3. Grouped bar chart comparing key
hematologic indices between PPD (n=79) and No
PPD (n=445) groups. Haematocrit displayed at 1/3
scale and PLR at 1/10 scale for visual comparison.
**% p<0.001 for all parameters shown.

3.4 ROC Analysis

ROC analysis was performed to determine optimal
cut-off values (Table 3 and Figure 4). Haemoglobin
demonstrated an AUC of 0.78 (95% CI 0.72-0.84;
optimal cut-off 10.2 g/dL; sensitivity 74.7%,
specificity 72.6%). Serum ferritin yielded an AUC of
0.74 (95% CI 0.67-0.81; cut-off 16.5 pg/L). NLR
achieved an AUC of 0.71 (95% CI 0.64-0.78; cut-off
3.3). MPV had an AUC of 0.67 (95% CI 0.60-0.74).
Table 3. ROC Analysis of Significant Hematologic
Predictors

Paramete AU 95

Sensitivi  Specifici

r C % ty (%) ty (%)
CI

Haemoglo 0.78 0.72 74.7 72.6

bin -
0.84

Serum 074 0.67 714 69.9

ferritin -
0.81

NLR 0.71 0.64 684 67.2
0.78

MPV 0.67 0.60 64.6 63.1
0.74

AUC, area under the curve; CI, confidence interval;
MPV, mean platelet volume; NLR, neutrophil-to-
lymphocyte ratio.

Figure 4. ROC is — AUC of

ic Predictors for PPD

-~~~ Reference (AUC=0.5)
MPV 0.67

Serum Ferritin

Haemoglobin

0.4 0.5 0.6 0.7 0.8 0.9
Area Under the Curve (AUC)

Figure 4. Horizontal bar chart showing area under the
ROC curve (AUC) for each hematologic predictor of
PPD. The dashed line indicates reference (AUC=0.5).
Haemoglobin demonstrated the highest
discriminatory ability (AUC=0.78).

3.5 Logistic Regression Analyses

On univariate analysis, anaemia (Hb <10 g/dL), low
serum ferritin, elevated NLR, and elevated MPV were
each significantly associated with PPD. On
multivariable analysis (Table 4), anaemia (adjusted
OR 2.84; 95% CI 1.62-4.97; p<0.001), low ferritin
(adjusted OR 2.11; 95% CI 1.23-3.62; p=0.007), and
elevated NLR (adjusted OR 1.87; 95% CI 1.09-3.21;
p=0.02) remained independently significant. Elevated
MPV did not achieve significance after adjustment
(adjusted OR 1.54; 95% CI 0.89-2.65; p=0.12).
Table 4. Logistic Regression Analysis — Predictors
of PPD

Predi Univar 95 p Adjus 95 p

ctor iate % ted %

OR CI OR CI
Anae 342 20 00 284 1.6 <0.0
mia 4- 01 2— 01
(Hb 5.7 4.9
<10 2 7
g/dL)
Low 2.68 1.6 0.0 2.11 1.2 0.00
ferriti - 01 3- 7
n 4.4 3.6
(<16.5 6 2
ng/L)
Elevat 2.21 1.3 00 1.87 1.0 0.02
ed 6- 02 9-
NLR 3.6 3.2
(>3.3) 0 1
Elevat 1.93 1.1 00 154 0.8 0.12
ed 9- 08 9—-
MPV 3.1 2.6
(>10.4 4 5
fL)

IJDDT, Volume 16 Issue 56s, 2026

Page: 896



Exploring Hematologic Predictors of Postpartum Depression in Postnatal Mothers - A Retrospective Observational

OR, odds ratio; CI, confidence interval; NLR,
neutrophil-to-lymphocyte ratio; MPV, mean platelet
volume. Adjusted for maternal age, parity, mode of
delivery, socioeconomic status, and prior psychiatric
history.

4. DISCUSSION

In this retrospective study of 524 postnatal women
from a tertiary obstetric unit, PPD occurred in 15.1%
of the cohort. Postpartum anaemia, low serum ferritin,
and elevated NLR, all measured within 48 hours of
delivery, were independently associated with PPD
after adjustment for relevant clinical and
sociodemographic confounders. These findings
suggest that the routine postpartum CBC, augmented
by serum ferritin where available, may contain
prognostic information relevant to perinatal mental
health.

The association between postpartum anaemia and
depressive symptoms has biological plausibility. Iron
is a cofactor in the synthesis of serotonin, dopamine,
and noradrenaline neurotransmitters  whose
deficiency is centrally implicated in depressive
pathophysiology [9,10]. Furthermore, iron deficiency
impairs mitochondrial oxidative metabolism and
hippocampal neuroplasticity, processes thought to
underlie mood regulation and stress responsiveness
[10]. The independent association of both low
haemoglobin and low serum ferritin with PPD in the
present study is consistent with these mechanisms and
with prior reports [11,18,19].

The association between elevated NLR and PPD
extends a growing body of literature implicating
neuroinflammation in the pathogenesis of depression.
NLR reflects the balance between innate immunity
(neutrophil-driven pro-inflammatory activity) and
adaptive immunity (lymphocyte-mediated regulation).
Elevated NLR has been reported in major depressive
disorder, and in the immediate postpartum period,
dysregulation of this immune balance — perhaps
driven by sleep deprivation, psychosocial stress, and
hormonal flux — may predispose susceptible women
to depressive illness [12,13].

MPV approached but did not achieve independent
statistical significance after adjustment. Several
studies have reported elevated MPV in major
depression, and its borderline significance may reflect
insufficient power or indicate that its contribution is
mediated through shared pathways with NLR [13,14].
The ROC analyses demonstrate moderate
discriminatory ability for haemoglobin and ferritin
(AUC 0.78 and 0.74 respectively), suggesting these
could augment EPDS-based screening in a composite
risk stratification model.

Strengths include a standardised EPDS protocol
administered by trained staff, consistent laboratory
platforms, exclusion of GDM and transfusion cases,

Study

and multivariable adjustment for key confounders.

Limitations include the retrospective design, single

time-point EPDS assessment, incomplete ferritin data

for a subset of participants, and restriction to a single

South Indian tertiary centre, limiting generalisability.

5. CONCLUSION

Hematologic parameters routinely obtained in the

immediate postpartum period particularly

haemoglobin, serum ferritin, and NLR — are

independently associated with PPD at six weeks

postpartum. These findings highlight the potential of

integrating readily available laboratory indices into

structured postnatal mental health screening pathways.

Prospective validation studies incorporating serial

assessments, nutritional biomarkers, and standardised

psychiatric outcomes are needed to determine whether

targeting these hematologic risk factors through early

nutritional intervention can reduce the burden of PPD

in postnatal women.
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