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determinants of both maternal and fetal health outcomes. Elevated stress and anxiety, poor well-being,
and disrupted sleep during pregnancy have been associated with adverse outcomes including preterm

birth, low birth weight, hypertensive disorders, impaired maternal functioning, and long-term
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neurodevelopmental effects in offspring. Despite their clinical importance, the temporal patterns of

these psychological and behavioral measures across different stages of gestation remain
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underexplored, particularly in low-resource settings such as Bangladesh. Aim of the study: This study
aimed to evaluate the levels and changes of maternal stress, anxiety, well-being, and sleep quality
across the first, second, and third trimesters of pregnancy, identify associated risk factors, and

determine critical gestational periods of vulnerability. Methods & Materials: A cross-sectional
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observational study was conducted involving 300 pregnant women attending the Department of
Obstetrics and Gynaecology, Bangladesh Medical University, Dhaka, Bangladesh, stratified equally
by trimester (n = 100 per trimester). Validated instruments, including the 10-item Perceived Stress

Scale (PSS-10), State-Trait Anxiety Inventory (STAI), WHO-5 Well-Being Index, and Pittsburgh
Sleep Quality Index (PSQI), were used to assess maternal psychological and behavioral outcomes.
Data were analyzed using ANOVA with post-hoc Bonferroni comparisons, chi-square tests, Pearson

=5

correlations, and multiple linear regression to determine predictors of sleep quality. Results: Maternal

stress, state anxiety, and poor sleep quality significantly increased across gestation, while overall well-
being significantly declined (p<0.001 for all). The third trimester demonstrated the highest prevalence of high stress (41%), clinical anxiety
(35%), and poor sleep quality (78%). Strong correlations were observed among stress, anxiety, well-being, and sleep quality measures.
Regression analyses identified stress and anxiety as independent and significant predictors of impaired maternal sleep quality. Conclusion:
Late pregnancy represents a critical period for psychological and behavioral disturbances. Systematic assessment and timely interventions
targeting maternal stress and anxiety may improve sleep quality, overall well-being, and potentially maternal and fetal health outcomes.
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INTRODUCTION

Maternal stress, anxiety, well-being, and
sleep quality during pregnancy refer to a
range of psychological and physiological
conditions-stress and anxiety signify
heightened emotional strain, well-being
indicates overall mental health status, and
sleep quality reflects restorative rest-ecach of
which can influence maternal and fetal
outcomes  throughout  gestation [,
Worldwide, the prevalence rate of mental
disorder, primarily depression or anxiety is
approximately 10% of pregnant women (2,
In Bangladesh, perinatal generalized
anxiety disorders affect about 22-28% of
women Bl Pregnancy involves complex
physiological and emotional adjustments,
where hormonal shifts, bodily changes, and
psychosocial pressures influence maternal
stress, anxiety, well-being, and sleep
quality. To evaluate these psychological and
behavioral changes, validated tools are
used, such as: the Perceived Stress Scale
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(PSS) for stress, the State-Trait Anxiety
Inventory (STAI) for anxiety, the WHO-5
Well-Being Index for overall mental health,
and the Pittsburgh Sleep Quality Index
(PSQI) for sleep assessment. Applying these
instruments at multiple stages of gestation
enables observation of how maternal mental
states evolve from early to late pregnancy. It
helps to identify vulnerable periods,
understand risk factors, and guide timely
interventions for maternal and fetal health [+
©l, Elevated stress and anxiety and poor
sleep quality during pregnancy are linked to
adverse outcomes including preterm birth,
low birth weight, hypertensive disorders,
impaired maternal functioning, and adverse
child  neurodevelopmental  outcomes,
increased risk of cesarean section, and
longer hospital stays, along with longer-
term mental health effects for both mother
and child. Co-occurrence of anxiety and
depression can exacerbate risks beyond
either condition alone [7l. The advantages

= Copyright © 2026 The Planet. Published by Sher-E-Bangla Medical College, Barishal, Bangladesh. This is an
.= open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

include the real-world clustering of
psychosocial risks, supports integrated
screening during antenatal care, identifies
high-risk groups who may benefit from
targeted interventions and helps identify
modifiable targets such as diet, physical
activity, social support, and
resilience. Enhanced understanding can
improve prenatal care planning and
maternal support policies 9. However,
disadvantages include reliance on self-
report tools, heterogeneity in instruments
and cut-offs, limited longitudinal follow-up,

cultural differences in questionnaire
interpretation, difficulty in capturing
fluctuations over time and under-

representation of low-resource settings such
as Bangladesh ['%!], The importance of this
study lies in understanding how maternal
psychological states across gestation is
critical to improving maternal-child health,
reducing perinatal complications, and
enhancing long-term developmental
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outcomes for children, as early maternal
stress and anxiety may have both immediate
and lasting effects 2. Existing researches
often focus on single components (e.g.,
anxiety alone), lack repeated measurements
across trimesters, and may not consider how
socio-demographic factors interact with
psychological outcomes in  diverse
populations 131, So, there is a need for
comprehensive assessments that
simultaneously evaluate maternal stress,
anxiety, well-being, and sleep quality at
multiple gestational stages to understand
temporal patterns and associated risk
factors, especially in under-represented
settings like South Asia. The study aimed to
evaluate the levels and changes of maternal
stress, anxiety, well-being, and sleep quality
throughout different stages of pregnancy,
identify associated risk factors, and
determine whether specific gestational
windows present higher vulnerability for
psychological disturbances.

METHODS & MATERIALS

This cross-sectional observational study
was conducted at the Department of
Obstetrics and Gynaecology, Bangladesh
Medical University, Dhaka, Bangladesh,
between January 2023 and December 2024.
A total of 300 pregnant women were
enrolled and stratified equally into three
groups based on gestational age: first
trimester (n = 100), second trimester (n =
100), and third trimester (n = 100).

Inclusion and Exclusion Criteria
Inclusion Criteria

Participants were eligible for the study if
they met all of the following criteria:

1. Pregnant women aged
years.

2. Singleton pregnancy.

3. Gestational age corresponding to
the first (<12 weeks), second (13—
26 weeks), or third trimester (>27
weeks).

4. Ability to provide written
informed consent and complete
study questionnaires.

Exclusion Criteria
Participants were excluded if they met any
of the following conditions:

1. Multiple pregnancies (e.g., twins
or higher-order multiples).

2. Known psychiatric disorders or
current use of psychotropic
medication.

3. Severe obstetric complications at
the time of recruitment (e.g.,
preeclampsia, placenta previa).

4. Chronic medical illnesses that
could affect stress, anxiety, or
sleep (e.g., uncontrolled diabetes,
chronic kidney disease).

1840

5. Inability to comprehend the study
questionnaires due to language
barriers or cognitive impairment.

Data Collection

Data were collected through a combination
of structured interviews, self-administered
questionnaires, and review of participants’
medical records. Trained research assistants
conducted face-to-face interviews to obtain
detailed  information on  maternal
demographics, including age, educational
level, employment status, and parity. Height
and weight were measured using
standardized equipment to calculate body
mass index (BMI) as weight in kilograms
divided by height in meters squared.
Medical records were reviewed to document
a history of pregnancy complications,
chronic health conditions, and previous
obstetric outcomes.

Maternal psychological and behavioral data
were collected using validated instruments.
Perceived stress was measured using the 10-
item Perceived Stress Scale (PSS-10),
which assesses the degree to which
participants appraised their lives as
unpredictable, uncontrollable, or
overloaded over the past month. Anxiety
was evaluated using the State-Trait Anxiety
Inventory (STAI), which distinguishes
between temporary, situational anxiety
(state anxiety) and stable, long-term
tendencies to experience anxiety (trait
anxiety). Well-being was assessed using the
World Health Organization 5-item Well-
Being Index (WHO-5), capturing subjective
positive mood, vitality, and general interest
in life. Sleep quality was measured using the
Pittsburgh Sleep Quality Index (PSQI),
which evaluates multiple domains including
sleep  latency, duration, efficiency,
disturbances, and daytime dysfunction.
Higher scores on the PSS-10, STAI, and
PSQI indicated greater stress, anxiety, and
poor sleep quality, respectively, whereas
higher WHO-5 scores reflected better
overall well-being.

All participants completed the
questionnaires in a private setting to ensure
confidentiality and minimize reporting bias.
For participants with literacy challenges,
trained  assistants  provided  verbal
explanations and assisted in completing the
forms without influencing responses. Data
collection was systematically scheduled
according to gestational stage, ensuring that
each participant was assessed during the
first, second, or third trimester as
appropriate. Quality control procedures
included double-checking entries, cross-
verifying questionnaire scores with medical
records, and periodic supervisory audits to
ensure  accuracy, completeness, and
consistency of the data.
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Statistical Analysis

All statistical analyses were performed
using SPSS version 28.0 (IBM Corp.,
Armonk, NY, USA). Continuous variables
were presented as mean =+ standard
deviation (SD), while categorical variables
were expressed as frequencies and
percentages. The Shapiro-Wilk test was
used to assess the normality of continuous
data. To examine differences in maternal
stress, anxiety, well-being, and sleep quality
across gestational stages, one-way analysis
of variance (ANOVA) was conducted,
followed by post-hoc pairwise comparisons
using the Bonferroni correction to control
for multiple testing. Chi-square tests were
applied to compare categorical outcomes,
such as the prevalence of clinically
significant stress, anxiety, and poor sleep,
across trimesters. Pearson correlation
coefficients were calculated to explore the
relationships among stress, anxiety, well-
being, and sleep quality measures.
Furthermore, multiple linear regression
analyses were performed to identify
significant predictors of maternal sleep
quality, adjusting for stress, anxiety, and
well-being scores. Effect sizes were
reported as partial eta-squared (n?) for
ANOVA and R? for regression models to
provide an estimate of the magnitude of
associations. A two-tailed p-value <0.05
was considered statistically significant
throughout the study.

Ethical Considerations

The study was approved by the Institutional
Ethics Committee and conducted in
accordance with the Declaration of
Helsinki. Written informed consent was
obtained from all participants, and data were
anonymized to ensure confidentiality.

RESULT

Mean maternal age was comparable across
trimesters (27.0+4.0, 27.3+4.2, 27.6+4.3
years, F=1.02, p=0.36). Similarly, mean

BMI showed no significant variation
(23.543.0, 23.843.2, 24.1434 kg/m%
F=1.73, p=0.18) among trimesters.

Primiparous and multiparous women were
nearly balanced (48.00% and 52.00%,
¥>=1.98, p=0.37). Educational attainment
was 32.00% (<high school) and 68.00%
(college & above) (y*=2.58, p=0.28).
Employment status (employed: 36.00% and
homemaker: 64.00%; y>=1.41) were not
statistically significant (p=0.49). History of
pregnancy complications was reported in
18.00% of participants, while 9.00% had
chronic  health  conditions,  without
significant inter-trimester differences (7able

D.
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Table I
Maternal demographics and clinical characteristics among the study population (z = 300).
Characteristic 1st Trimester 2nd Trimester 3rd Trimester Total Te_st_ p-Value
(n=100) (n=100) (n=100) (N=300) Statistic
Age (years)
Mean + SD 27.0+4.0 273142 27.6+4.3 273+42 F=1.02 0.36
BMI (kg/m?)
Mean + SD 235+3.0 23.8+3.2 241+34 23.8+3.2 F=1.73 0.18
Parity
Primiparous 50 (50.00) 46 (46.00) 48 (48.00) 144 (48.00) =198 0.37
Multiparous 50 (50.00) 54 (54.00) 52 (52.00) 156 (52.00)
Education
< High school 32 (32.00) 30 (30.00) 34 (34.00) 96 (32.00) =2.58 0.28
College & above 68 (68.00) 70 (70.00) 66 (66.00) 204 (68.00)
Employment
Employed 36 (36.00) 34 (34.00) 38 (38.00) 108 (36.00) =141 0.49
Homemaker 64 (64.00) 66 (66.00) 62 (62.00) 192 (64.00)
History of pregnancy complications, n (%) 14 (14.00) 18 (18.00) 21 (21.00) 53 (18.00) *=1.87 0.39
Chronic health conditions, n (%) 7 (7.00) 9 (9.00) 11 (11.00) 27 (9.00) ¥=1.04 0.59

Notes: SD = standard deviation; BMI = body mass index, y? = chi-square; F = one-way ANOVA.

Table II shows perceived stress (PSS-10)
increased from 16.5+5.2 in the 1st trimester,

rose from 35.2+8.6 to 40.249.4 (F=13.1,
p<0.001, 1>=0.08), and trait anxiety (STAI-

to 61.5+14.5 (F=9.8, p<0.001, n>=0.06),
while sleep quality (PSQI) increased from

18.0+£5.5 in the 2nd trimester, 20.4+£5.9 in  T) increased modestly from 33.0+7.6 to  5.9+£2.5 to 7.9+3.0 (F=14.2, p<0.001,
the 3rd trimester, respectively (F=11.4, 35.4+8.3 (F=3.1, p=0.047, n>=0.02). Well-  1?=0.09).
p<0.001, n*>=0.07). State anxiety (STAI-S)  being (WHO-5) declined from 69.0 + 12.5
Table 11
Maternal stress, anxiety, well-being, and sleep quality across gestation.
1st Trimester 2nd Trimester 3rd Trimester i el
Measure (Mean + SD) (Mean + SD) (Mean + SD) F (df) p-Value Partial n
Perceived Stress (PSS-10) 16.5+5.2 18.0+55 20.4+5.9 11.4 (2,297) <0.001 0.07
State Anxiety (STAI-S) 35.2+8.6 37.6+9.0 40.2+94 13.1 (2,297) <0.001 0.08
Trait Anxiety (STAI-T) 33.0+7.6 34079 35483 3.1(2,297) 0.047 0.02
Well-Being (WHO-5) 69.0+12.5 65.0 +13.3 61.5+ 14.5 9.8 (2,297) <0.001 0.06
Sleep Quality (PSQI) 59+25 6.7+2.7 7.9+3.0 14.2 (2,297) <0.001 0.09
Perceived stress (PSS-10) increased  (STAI-S) showed a similar rise in mean  (PSQI) progress favorably (MD=0.8,

significantly from the 1st to 2nd trimester

difference (2.4, 2.6, 5.0, respectively).

MD=1.2, MD=2.0, respectively) across

(MD=1.5, 95% CI: 0.3-2.7), 2nd to 3rd  Conversely, well-being (WHO-5) declined  trimesters. All comparisons remained

(MD=2.4, 95% CI:1.2-3.6), and 1st to 3rd  across trimesters (MD=4.0, MD=3.5, statistically significant (Table III).

(MD=3.9, 95% CI:2.5-5.3). State anxiety = MD=7.5, respectively). Sleep quality
Table IIT
Post-hoc pairwise comparisons of maternal stress, anxiety, well-being, and sleep quality across gestational stages (Bonferroni).

Outcome Comparison Mean Difference 95% CI p-Value

PSS-10 1st vs 2nd 1.5 0.3-27 0.01
PSS-10 2nd vs 3rd 24 12-36 <0.001
PSS-10 1st vs 3rd 3.9 25-53 <0.001
STAI-S 1st vs 2nd 2.4 0.8-4.0 0.003
STAI-S 2nd vs 3rd 2.6 1.0-4.2 0.001
STAI-S 1st vs 3rd 5 32-6.8 <0.001
WHO-5 1st vs 2nd -4.0 -6.6—-1.4 0.002
WHO-5 2nd vs 3rd -3.5 -6.1--0.9 0.004
WHO-5 1st vs 3rd -7.5 -10.1--4.9 <0.001
PSQI 1st vs 2nd 0.8 02-14 0.01
PSQI 2nd vs 3rd 1.2 06-1.8 <0.001
PSQI 1st vs 3rd 2 1.3-27 <0.001

Table IV demonstrates the prevalence of
high stress (PSS>20) increased from
22.00% in the 1st trimester to 41.00% in the

3rd trimester (p<0.001). Clinical anxiety
(STAI-S >40) rose from 15.00% to 35.00%
(p<0.001), and poor sleep quality (PSQI>5)

affected 48.00%, 62.00%, and 78.00% of
women in the Ist, 2nd, and 3rd trimesters,
respectively (p<0.001).
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Table IV
Prevalence of maternal stress, anxiety, and poor sleep quality across gestation.

BUTEGTHE 1st Trimester 2nd Trimester 3rd Trimester Total . Value

n (%) n (%) n (%) n (%) X P

High stress (PSS > 20) 22 (22.00) 30 (30.00) 41 (41.00) 93 (31.00) 14.6 <0.001
Clinical anxiety (STAI-S > 40) 15 (15.00) 26 (26.00) 35 (35.00) 76 (25.00) 137 <0.001
Poor sleep quality (PSQI > 5) 48 (48.00) 62 (62.00) 78 (78.00) 188 (63.00) 24.2 <0.001

Strong correlations were observed between
stress, anxiety, well-being, and sleep quality

(PSS-10 & STAI-S: r=0.72, PSS-10 &
PSQI: r=0.53, STAI-S & PSQI: r=0.58). All

analysis were statistically significant (Table

»).

Table V

Correlations between maternal stress, anxiety, well-being, and sleep quality across gestation.

Variables r 95% CI p-Value
PSS-10 & STAI-S 0.72 0.66 —0.77 <0.001
PSS-10 & WHO-5 -0.56 -0.64 —-0.47 <0.001
PSS-10 & PSQI 0.53 0.44-0.60 <0.001
STAI-S & WHO-5 -0.52 -0.60 —-0.42 <0.001
STAI-S & PSQI 0.58 0.50 - 0.65 <0.001
WHO-5 & PSQI -0.50 -0.59 —-0.41 <0.001

In Model 1, perceived stress (PSS-10) was a
significant predictor (f=0.44, SE=0.06,
t=7.33, p<0.001, 95% CI: 0.33-0.55). In
Model 2, both stress (PSS-10) (=0.29,
SE=0.06, t=4.83, 95% CI: 0.17-0.41) and

anxiety (STAI-S) ($=0.38, SE=0.05, t=7.6,
p<0.001; 95% CI: 0.28-0.48) were
statistically significant (both p<0.001). In
the full model (Model 3), stress (PSS-
10)(p=0.23, SE=0.06, t=3.83, 95% CI: 0.11-

0.35), anxiety (STAI-S)($=0.33, SE=0.05,
t=6.6, 95% CI: 0.23-0.43), and well-being
(WHO-5) (B=—0.28, SE=0.06, t=-4.67, 95%
CL: -0.40 to -0.16) were all statistically
significant (all p<0.001) Table VI.

Table VI

Predictors of maternal sleep quality across gestation (multiple regression analysis).

Predictor B SE t p-Value 95% ClI

Model 1: Stress only

PSS-10 0.44 0.06 7.33 <0.001 0.33-0.55

Model 2: Stress + Anxiety

PSS-10 0.29 0.06 4.83 <0.001 0.17-0.41

STAI-S 0.38 0.05 76 <0.001 0.28 — 0.48

Model 3: Full Model (Stress + Anxiety + Well-Being)

PSS-10 0.23 0.06 3.83 <0.001 0.11-0.35

STAI-S 0.33 0.05 6.6 <0.001 0.23-0.43

WHO-5 -0.28 0.06 -4.67 <0.001 -0.40 —-0.16
DISCUSSION employment status, history of pregnancy  observations by Newham et al., who
Maternal psychological distress during  complications (14%, 18%, 21%; x*=1.87,p  documented higher anxiety levels in late

pregnancy—manifesting as stress, anxiety,
impaired well-being, and poor sleep
quality—represents a multifaceted public
health concern that may vary across
different stages of gestation and influence
both maternal and fetal outcomes 4. The
present study evaluated maternal stress,
anxiety, well-being, and sleep quality across
different stages of gestation among 300
pregnant women. The three trimester groups
were comparable in demographic and
clinical characteristics. The mean age
increased slightly across trimesters (27.0 +
4.0 years in the 1st trimester, 27.3 £ 4.2 in
the 2nd, and 27.6 = 4.3 in the 3rd), but this
difference was not statistically significant (F
= 1.02, p = 0.36). Similarly, BMI showed a
gradual increase (23.5 + 3.0 to 24.1 + 3.4
kg/m?), without statistical significance (F =
1.73, p = 0.18). Parity distribution remained
balanced (primiparous: 50%, 46%, and
48%; x> = 1.98, p = 0.37). Education,

= 0.39), and chronic health conditions (7%,
9%, 11%; x* = 1.04, p = 0.59) also showed
no significant variation. This homogeneity
indicates that gestational stage, rather than
sociodemographic  variability, likely
accounts for the observed psychological
differences. Comparable baseline
uniformity has been reported by Rees et al.
in antenatal cohort studies [*2. Perceived
stress (PSS-10) increased significantly from
16.5 £ 5.2 in the 1st trimester to 18.0 + 5.5
in the 2nd and 20.4 £ 5.9 in the 3rd trimester
(F(2,297) = 114, p < 0.001, partial n?> =
0.07). This progressive elevation is
consistent with the theoretical framework
proposed by Monk et al., who emphasized
increasing pregnancy-related stress as
childbirth approaches [%1, State anxiety
(STAI-S) followed a similar trajectory,
rising from 35.2 + 8.6 to 37.6 £ 9.0 and 40.2
+£9.4 (F(2,297) = 13.1, p < 0.001, partial 12
= 0.08). These findings align with

pregnancy [l Trait anxiety (STAI-T)
showed a smaller increase (33.0 + 7.6 to
35.4 + 8.3), reaching statistical significance
(F(2,297)=3.1,p = 0.047, partial n> = 0.02),
reflecting relatively stable personality
factors with modest gestational influence
161, Sleep quality (PSQI) demonstrated the
largest effect size (partial 12> = 0.09),
increasing from 5.9 + 2.5 in early pregnancy
t0 6.7 £ 2.7 and 7.9 = 3.0 in late pregnancy
(F(2,297) = 14.2, p < 0.001). These findings
correspond closely with the systematic
review by Sedov et al., who reported
escalating sleep  disturbances across
trimesters, particularly in the third trimester
(171, Bonferroni-adjusted analyses confirmed
significant differences between trimesters.
For perceived stress, the mean difference
between the 1st and 3rd trimester was 3.9
(95% ClI: 2.5-5.3, p < 0.001), while the 2nd
vs 3rd trimester difference was 2.4 (95% ClI:
1.2-3.6, p < 0.001). For state anxiety, the
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largest difference was observed between the
1st and 3rd trimester (mean difference = 5.0;
95% CI: 3.2-6.8; p < 0.001). Well-being
showed a significant decline between the 1st
and 3rd trimester (mean difference = 7.5;
95% Cl: 4.9-10.1; p < 0.001). Sleep quality
also worsened significantly, with a 2-point
increase in PSQI score between the 1st and
3rd trimester (95% CI: 1.3-2.7; p < 0.001).
These graded differences are consistent with
longitudinal findings reported in previous
studies, which described incremental
increases in distress markers across
gestation [17.18.19.20] The prevalence of high
stress (PSS > 20) increased from 22% in the
1st trimester to 30% in the 2nd and 41% in
the 3rd (x> = 14.6, p < 0.001). Clinical
anxiety (STAI-S > 40) rose from 15% to
26% and 35% (y*> = 13.7, p < 0.001). Poor
sleep quality (PSQI > 5) increased markedly
from 48% in early pregnancy to 62% and
78% in late pregnancy (x> =24.2,p <0.001).
Comparable trimester-related increases in
anxiety prevalence have been reported by
Dennis et al., while high rates of poor sleep
in late pregnancy were similarly described
by Dennis et al. and Mindell et al 321, A
strong positive correlation was observed
between perceived stress and state anxiety (r
= 0.72, 95% CI: 0.66-0.77, p < 0.001).
Stress also correlated with poor sleep
quality (r = 0.53, p < 0.001) and inversely
with well-being (r =—0.56, p < 0.001). State
anxiety correlated positively with sleep
disturbance (r = 0.58, p < 0.001) and
negatively with well-being (r = —0.52, p <
0.001). These findings support the
integrative  stress—anxiety  framework
proposed by Guardino and Dunkel (2014)
22 In regression analysis, stress alone
significantly predicted poor sleep (f = 0.44,
p < 0.001). When anxiety was added, both
stress (B =0.29, p <0.001) and state anxiety
(B =0.38, p < 0.001) remained significant
predictors. In the fully adjusted model,
stress (B = 0.23, p < 0.001), state anxiety (3
= 0.33, p < 0.001), and reduced well-being
(B = —0.28, p < 0.001) independently
predicted sleep disturbance. These findings
are consistent with research by Okun ML et
al., who demonstrated that prenatal stress
and anxiety independently contribute to
impaired sleep quality 231,

LIMITATIONS

The study’s cross-sectional  design
precludes causal inferences and limits the
ability to capture individual trajectories of
psychological changes across gestation.
Reliance on self-reported questionnaires
may introduce reporting bias, and literacy or
comprehension differences could affect
responses. Additionally, the single-center
setting may restrict generalizability to
broader populations, particularly in diverse
socio-cultural or low-resource contexts.
Longitudinal studies incorporating
objective measures and multi-center cohorts

are warranted to validate these findings and
further elucidate temporal patterns,
predictors, and outcomes of maternal stress,
anxiety, well-being, and sleep quality
throughout pregnancy.

CONCLUSION

This study demonstrates a progressive
increase in maternal stress, state anxiety,
and poor sleep quality across gestation,
accompanied by a concomitant decline in
overall well-being. The highest
vulnerability was observed during the third
trimester, indicating that late pregnancy
represents a critical period for psychological
disturbances. Strong correlations among
stress, anxiety, well-being, and sleep quality
highlight their interdependence, while
regression analysis identifies stress and
anxiety as significant predictors of impaired
sleep. These findings underscore the
importance  of routine  psychosocial
assessment and timely interventions during
pregnancy, particularly in the later stages, to
mitigate adverse maternal and fetal
outcomes. Targeted strategies may improve
maternal mental health, sleep quality, and
overall pregnancy experiences.
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