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ABSTRACT

Objective: This study aimed to investigate the association of migration status with maternal anaemia assessed
at delivery and perinatal outcomes among Turkish and immigrant pregnant women (Syrian women under
temporary protection status).

Methods: This retrospective cross-sectional study evaluated the sociodemographic, obstetric, and laboratory
characteristics of Turkish and immigrant pregnant women who delivered at a tertiary care hospital in Tiirkiye.
Maternal haemoglobin concentrations measured at admission for delivery were used to define maternal
anaemia according to World Health Organisation criteria. Maternal and neonatal characteristics were compared
between groups. Multivariable logistic regression analyses were performed to identify factors independently
associated with maternal anaemia and neonatal birth weight.

Results: The study comprised 1,216 pregnant women (609 Turkish and 607 immigrant women) and 1,251
newborns (1,181 singleton and 70 twin newborns). Maternal anaemia at the time of delivery was more prevalent
among immigrant women than Turkish women (42.8% vs. 28.7%, p<0.001). Migration status (OR=1.63, 95% CI:
1.26-2.10), younger maternal age (OR=0.96, 95% CI: 0.94-0.98), and multiparity (OR=2.09, 95% CI: 1.57-2.79)
were independently associated with maternal anaemia. Birth weight, birth length, and head circumference did
not differ significantly according to migration status. However, stillbirth rates were higher among immigrants
than Turks (1.8% vs. 0.2%, p=0.004). Maternal anaemia was not independently associated with low birth weight
or low 5-minute Apgar scores. Increasing gestational age (OR=2.22, 95% CI: 1.97-2.49; p<0.001) and multiparity
(OR= 2.05, 95% CI: 1.22-3.45; p=0.007) were associated with higher odds of normal birth weight. Conversely,
multifetal pregnancy was associated with lower odds of normal birth weight (OR=0.05, 95% CI: 0.02-0.12).

Conclusions: Maternal anaemia at delivery was more common among immigrant women than Turkish women.
Similarly, the stillbirth rate was significantly higher among immigrant women. These findings underscore the
importance of addressing social and structural determinants of maternal and perinatal health.
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Introduction

Anaemia during pregnancy remains a major
global public health issue disproportionately
affecting women in low- and middle-income
settings and socially vulnerable population groups.
According to the World Health Organization
(WHO), nearly one-third of all pregnant women
worldwide are affected by anaemia, with iron
deficiency being the most common underlying
cause." Maternal anaemia has traditionally been
considered a risk factor for adverse perinatal
outcomes such as preterm birth, low birth weight
(LBW), and increased neonatal morbidity.™
Consequently, many countries, including Tiirkiye,
have implemented universal prenatal iron
supplementation programmes to reduce these
risks.®! Anaemia in pregnancy is increasingly
recognised as a condition shaped by broader social,
economic, and structural determinants, such as
poverty, nutritional insecurity, limited access to
prenatal care, and gender-based vulnerabilities.™
Migration has been identified by WHO and the
International Organisation for Migration as an
important determinant of health, as the migration
process may expose women to cumulative social,
economic, and structural disadvantages that can
adversely affect maternal and reproductive health
outcomes.

Tlurkiye hosts one of the largest populations of
displaced individuals worldwide, making it a
unique setting for investigating maternal health
inequalities within a universal healthcare system.
In the period immediately following the large-
scale migration from Syria to Turkiye, immigrant
populations may initially exhibit more favourable
health  outcomes despite socioeconomic
disadvantage,aphenomenonknownasthe“healthy
migrant effect”. However, these initial advantages
may decline over time due to accumulating social
and structural barriers.! Recent population-
based studies have further emphasised the
role of social determinants, such as education,
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income, and migration status, in shaping maternal
health outcomes, even in settings with universal
healthcare coverage.” These findings underscore
the need to move beyond simplistic causal
interpretations and to contextualise biological risk
factors within broader social and demographic
frameworks.

Despite the established importance of maternal
anaemia and migration as determinants of
maternal and child health, relatively few studies
have examined these factors simultaneously
within the same healthcare setting. In particular,
evidence regarding the prevalence of anaemia
among immigrant women and its relationship with
neonatal outcomes in the early period following
large-scale migration remains limited. Therefore,
this study aimed to compare the prevalence
of maternal anaemia assessed at delivery and
perinatal outcomes between Turkish women
and immigrant women and to evaluate factors
associated with maternal anaemia and neonatal
birth weight.

Materials and Methods

The study was approved by the izmir Tepecik
Training and Research Hospital Ethics Committee
(date: 07.03.2017, number: 18). This retrospective
cross-sectional study was conducted using the
hospital data system and included all pregnant
women who delivered at a tertiary care hospital in
Turkiye between 1 January and 31 December 2016.
This hospital, where the study was conducted,
serves both Turkish and immigrant populations
and functions as a referral center, providing
comprehensive prenatal, natal, and postnatal
care. Immigrant pregnant women’ were defined
as Syrian women under temporary protection
status in Turkiye. Participants were classified as
Turkish or immigrant based on their nationality
records at hospital admission. A sample size was
estimated for the comparison of maternal anaemia
prevalence between Turkish and immigrant
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pregnant women using a two-sided alpha of 0.05
and a power of 80%. Based on a previous study
reporting anaemia prevalences of 35.5% in
pregnant women, the minimum required sample
size was calculated as 352 pregnant women."
A total of 3,048 pregnant women were initially
identified, including 610 immigrant pregnant
women. Women with incomplete delivery or
laboratory records were excluded. No additional
exclusions were applied for chronic diseases or
obstetric risk conditions. Specifically, 3 immigrant
pregnant women and 16 Turkish pregnant women
were excluded due to incomplete birth and
laboratory records. After applying these exclusion
criteria, 607 immigrant pregnant women were
included in the study. To construct a comparison
group of similar size, Turkish pregnant women
selected from the remaining eligible
population using simple random sampling. All
eligible Turkish pregnant women were listed
from the hospital database and assigned unique
identification numbers, and a computer-based
random selection method was used to include
609 women without replacement. After applying
the exclusion criteria, 607 immigrant pregnant
women, 609 Turkish pregnant women, and 1,181
singleton and 70 twin newborns were included
in the final analysis. Multifetal pregnancies were
included in neonatal analyses; therefore, neonatal
totals exceed the number of mothers.

were

Data collection tools

Sociodemographic and obstetric data of pregnant
women, along with neonatal birth information,
were routinely recorded in the hospital data
system and the National Ministry of Health
database. From these records, maternal age,
gravidity, parity, gestational age, mode of delivery,
and pregnancy outcome (live birth or stillbirth)
were obtained. Neonatal variables included sex,
birth weight, birth length, head circumference,
and 1- and 5-minute Apgar scores. Erythrograms
of the pregnant women were examined. The
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erythrogram parameters performed by the
hospital laboratory included haemoglobin (Hb),
haematocrit (Hct), red blood cell count (RBC),
mean corpuscular volume (MCV), and red cell
distribution width (RDW). Maternal anaemia
was defined as Hb concentration <11.0 g/dL in
the first and third trimesters and <10.5 g/dL in
the second trimester, in accordance with WHO
criteria.®® Maternal anaemia was defined using Hb
concentration measured at admission for delivery.
Therefore, throughout this study, the term
‘maternal anaemia’ refers to anaemia assessed
at delivery rather than anaemia diagnosed
during routine antenatal follow-up. In microcytic
anaemia, the MCV value was considered to be
below 80 fL, in normocytic anaemia between 80
and 100 fL, and in macrocytic anaemia above
100 fL. The Mentzer index was calculated using
the “MCV/RBC” formula. A Mentzer index value
below 13 was interpreted as suggestive of the
beta-thalassaemia trait and used as a screening
indicator for carrier risk.”! Termination after 20
and before 37 weeks of gestation was considered
a preterm birth with a premature newborn.[%
Newborns with a birth weight below 2,500 g were
evaluated as LBW, and those with a 5th-minute
Apgar score below 7 were evaluated as having a
low Apgar score.['!

Statistical analysis

Maternal variables were analysed according to the
number of pregnant women, whereas neonatal
outcomes were analysed according to the number
ofnewborns. However, because neonatal outcomes
among twins may not be statistically independent,
we performed sensitivity analyses restricted to
live-born infants, including one randomly selected
newborn per mother from multiple pregnancies.
These sensitivity analyses formed the basis of the
LBW and low Apgar score analyses. Descriptive
statistics were used to summarise maternal and
neonatal characteristics. Continuous variables
with normal distribution were expressed as mean
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+ standard deviation, whereas non-normally
distributed continuous variables were presented
as median (minimum-maximum). The categorical
variables were summarised as frequencies and
percentages. Categorical variables were compared
using the chi-square test. Continuous variables
with normal distribution were compared using
Student’s t-test, whereas non-normally distributed
continuous variables were compared using the
Mann-Whitney U test. The association between
maternal age and Hb level was evaluated using
Pearson correlation analysis. Multivariable logistic
regression analysis was performed to identify
independent factors associated with binary
outcomes and to adjust for potential confounding
variables. Odds ratios (OR) with 95% confidence
intervals (CI) were reported. Chi-square tests
and OR with 95% CI were calculated to assess
subgroup-specific associations. All analyses were
performed using IBM SPSS Statistics for Windows,
version 24.0 IBM Corp., Armonk, NY, USA).

Results

The study comprised 1,216 pregnant women (609
Turkish, 607 immigrant) and 1,251 newborns
(1,181 singleton, 70 twin). The mean age of all
pregnant women was 26.37+6.37. The mean age
of Turkish pregnant women was higher than
the mean age of immigrant pregnant women
(28.58+6.19 vs. 24.15+5.76, p<0.001). The obstetric
characteristics and the erythrogram parameters
of the pregnant women were included in Table 1.
The median of parity was 2 (1-11) in immigrants
and 2 (1-9) in Turks (p=0.012). The vaginal delivery
rate was higher in immigrant women and the
caesarean section rate was higher in Turkish
women (64.6% vs. 57.1%; p<0.001). Immigrant
pregnant women had significantly lower Hb
and Hct levels compared with Turkish pregnant
women (p<0.001). The prevalence of all pregnant
women was calculated as 35.8% (28.7% in Turkish
vs. 42.8% in immigrant; p<0.001)
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Amongallnewborns, 51.6% were female and 48.4%
were male, with a significantly higher proportion
of males among immigrant newborns compared
with Turkish newborns (55.3% vs. 48.0%, p=0.01).
The mean birth length, birth weight, head
circumference, and the median 1st-minute and
Sth-minute Apgar scores were similar between
groups, with no significant differences observed.
The stillbirth rate was significantly higher among
immigrant women than Turkish women (1.8% vs.
0.2%, p=0.004) (Table 2). The prevalence of LBW
was 14.6% overall and did not differ significantly
between Turkish and immigrant newborns (16.4%
vs. 12.7%, p=0.068). Likewise, the newborns with
low Apgar scores did not differ significantly
between Turkish and immigrant groups (17.1% vs.
14.9%, p=0.298) (Table 3).

The mean maternal age waslower among pregnant
women with anaemia than among those without
anaemia (25.49+6.20 vs. 26.86+6.42, p<0.001).
Although a statistically significant association
was observed in the overall population and
among Turkish women, no clinically meaningful
correlation was observed (Figure 1).

The maternal anaemia was more frequent
among multiparous women than primiparous
women (39.1% vs. 29.0%, p=0.001). No significant
differences were observed between pregnant
women with and without anaemia with respect to
singleton or multifetal pregnancy, preterm birth,
or mode of delivery (Table 4).

In multivariable logistic regression analysis for
maternal anaemia, migration status (OR=1.63, 95%
CI:1.26-2.10; p<0.001), maternal age (OR=0.96, 95%
CI: 0.94-0.98; p<0.001), and multiparity (OR=2.09,
95% CI: 1.57-2.79; p<0.001) were independently
associated with maternal anaemia. Specifically,
immigrant women and multiparous women
had higher odds of maternal anaemia, whereas
increasing maternal age was associated with
lower odds of maternal anaemia. The area under
the curve (AUC) of this model was 0.631 (Table 5).
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Table 1. The obstetric histories and the erythrogram parameters of Turkish and immigrant pregnant women.

All pregnant Turkish pregnant Immigrant
women women pregnant women p

(N=1,216) (N=609) (N=607)
Parity, Median (Min-Max) 2(1-11) 2(1-9) 2(1-11) 0.012*
Primiparous pregnant women, N (%) 403 (33.1) 183 (30.0) 220 (36.2) 0.022F
Multiparous pregnant women, N (%) 813 (66.9) 426 (70.0) 387 (63.8)
Singleton pregnancy, N (%) 1,181 (97.1) 591 (97.0) 590(97.2) 0.872%
Multifetal pregnancy, N (%) 35(2.9) 18 (3.0) 17 (2.8)
> 37 weeks of gestation, N (%) 973 (80.0) 489 (80.3) 484 (79.7) 0.8071
< 37 weeks of gestation, N (%) 243 (20.0) 120 (19.7) 123 (20.3)
Vaginal delivery, N (%) 653 (53.7) 261 (42.9) 392 (64.6) <0.00171
Caesarean delivery, N (%) 563 (46.3) 348 (57.1) 215 (35.4)
The Blood Parameters
RBC Levels, Mean+SD 4.31+0.44 4.29+0.41 4.33+0.47 0.126%
Hb Levels, Mean+SD 11.3+£1.42 11.6+1.33 11.1+1.47 <0.001%
Hct Levels, Mean+SD 35.4+3.88 35.9+3.69 34.9+4.00 <0.001%
MCV Levels, Mean+SD 82.5+8.01 84.1+7.19 81+8.49 <0.001%
RDW Levels, Median (Min-Max) 14.8 (11.6-37.5) 14.4 (11.8-37.5) 15.3 (11.6-26.7) <0.001*
The Mentzer Index > 13, N (%) 1,185 (97.5) 598 (98.2) 587 (96.7) 0.100f
The Mentzer Index < 13, N (%) 31(2.5) 11 (1.8) 20 (3.3)
Maternal anaemia, N (%) 435 (35.8) 175 (28.7) 260 (42.8) <0.001f
Non-anaemic, N (%) 781 (64.2) 434 (71.3) 347 (57.2)

*Mann Whitney U-test, fChi-square test, I Student’s T-test. Hb: Haemoglobin, Hct: Haematocrit, RBC: Red blood cell count, MCV: Mean
corpuscular volume, RDW: Red cell distribution width. Unit of analysis: 1,216 pregnant women.

Table 2. The birth information of newborns.
All newborns Turkish newborns Immigrant newborns

(N=1,205) (N=608) (N=597)
Female, N (%) 646 (51.6) 326 (52.0) 279 (44.7) 0.010*
Male, N (%) 605 (48.4) 301 (48.0) 345 (55.3)
Birth length (cm), Mean+SD 48.5+3.72 48.4+3.99 48.6+3.42 0.4237
Birth weight (g), Mean+SD 2,996+682 3,007.5+728.03 2,985.4+632.91 0.568f
Head circumference (cm), Mean+SD 34+2.56 34+2.77 34+2.33 0.808ft
1st-minute Apgar score, Median (Min-Max) 7(0-8) 7(0-8) 7(0-8) 0.948%
S5th-minute Apgar score, Median (Min-Max) 8(0-9) 8(0-9) 8(0-9) 0.772%
Live birth, N (%) 1,239 (99.0) 626 (99.8) 613 (98.2) 0.004*
Stillbirth, N (%) 12 (1.0) 1(0.2) 11 (1.8)

*Chi-square test, tStudent’s T-test, fMann Whitney U-test. Unit of analysis: 1,251 newborns.

The prevalence of LBW was 12.7% among women not differ according to maternal anaemia status
with anaemia and 15.7% among women without  (15.7% vs. 16.2%, p=0.825) (Table 6).

anaemia (p=0.161). Likewise, the proportion of  [n multivariable logistic regression analysis,

newborns with low 5th-minute Apgar scores did gestational age, parity, and multifetal pregnancy
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Table 3. Comparison of low birth weight and 5-minute Apgar scores between Turkish and immigrant live-born

newborns.
All newborns

(N=1,251)
> 2,500 g birth weight, N (%) 1,029 (85.4)
< 2,500 g birth weight, N (%) 176 (14.6)
5th-minute Apgar score > 7, N (%) 1,012 (84.0)
5th-minute Apgar score < 7, N (%) 193 (16.0)

Turkish newborns Immigrant newbhorns

(N=627) (N=624) P
508 (83.6) 521 (87.3)
0.068*
100 (16.4) 76 (12.7)
504 (82.9) 508 (85.1)
0.298*
104 (17.1) 89 (14.9)

*Chi-square test, Unit of analysis: 1,205 live-born infants corresponding to 1,205 pregnancies. In multiple pregnancies, one newborn was

randomly selected per mother.

were independently associated with neonatal
birth weight. Each additional week of gestation
was associated with higher odds of delivering a
newborn with normal birth weight (OR=2.22, 95%
CL: 1.97-2.49; p<0.001). Multiparous women had
higher odds of delivering a newborn with normal
birth weight compared with primiparous women
(OR= 2.05, 95% CI: 1.22-3.45; p=0.007). In contrast,
multifetal pregnancies were associated with
substantially lower odds of normal birth weight
(OR=0.05, 95% CI: 0.01-0.17; p<0.001). Maternal
anaemia, migration status, maternal age, and the
anaemia-migration interaction term were not
independently associated with neonatal birth
weight. The AUC for this model was 0.891 (Table 7).

Discussion and Conclusion

In this study, maternal anaemia assessed at
delivery was more prevalent among immigrant
pregnant than Turkish pregnant
women and was independently associated with
migration status, a younger maternal age, and
In addition,
experienced significantly higher stillbirth rates
despite receiving care within the same healthcare
system. In contrast, maternal anaemia was not
independently associated with neonatal outcomes
evaluated in this study, including low birth weight
and low 5-minute Apgar scores. These findings
suggest that maternal anaemia in this population
may be more closely linked to social and

women

multiparity. immigrant women

reproductive determinants than to the neonatal
outcomes evaluated in the present study.

This study found that the mean age of immigrant
pregnant women was lower than that of Turkish
pregnant women. The researchers may have
arrived at this conclusion based on the belief
that early marriages provide social protection for
immigrant women."? Erenel et al."® observed that
the maternal age was younger in the immigrant
population, and adolescent pregnancy rates were
high in their study. They attributed this result to
sociocultural differences.’® When the obstetric
histories of the pregnant women were examined,
the caesarean delivery rate was higher in Turkish
pregnant women. This study was conducted in a
tertiary healthcare institution. High-risk Turkish
pregnancies were monitored more closely, leading
to the perception that the rates of caesarean
sections were elevated. The higher rates of
systemic disease in Turkish pregnant women and
the indications for caesarean section in our study
support this result. Although previous studies have
reported higher rates of emergency caesarean
sections due to lower health literacy levels among
pregnant immigrant women, our study found
that a previous caesarean section was the most
common indication for caesarean delivery.

The evaluation of the blood parameters of the
pregnant women revealed a mean Hb level
exceeding 11 g/dl. In our study, Hb and Hct levels
of Turkish pregnant women were significantly
higher compared to the levels of immigrant
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pregnant women. It was observed that similarly,
significantly higher Hb and Hct levels were found
in Turkish pregnant women in the studies of Inal
etal.™ while Turkayetal."*reported nosignificant
difference between these two groups. In addition,
28.7% of Turkish pregnant women and 42.8% of
immigrant pregnant women had anaemia. The
higher prevalence of anaemia observed among
immigrant women in this study is consistent with
previous research conducted in Tiirkiye and other
host countries.’”? The studies have attributed
this situation to nutritional deficiencies, lower
socioeconomic status, limited health literacy, and
barriers to accessing antenatal care.l'%!® Iron
supplementation therapy is given to prevent
anaemia in pregnant women in Turkiye. The high
prevalence of anaemia in immigrant pregnant
women indicates insufficient access to antenatal
care."” Therefore, due to the limited health literacy
among migrants, it becomes even more crucial
to provide adequate information.?” However,
it has been found that the language barrier not
only leads to “misunderstanding” but also to
misdiagnosis and incorrect treatment due to a lack
of professional interpreters.? The Ministry of
Health in Tirkiye provides interpreting services
in health care facilities to address the language
issue faced by immigrants.

Neonatal anthropometric outcomes, including
birth weight, length, and head circumference,
were similar between Turkish and immigrant
newborns. However, the stillbirth rate was
substantially higher among immigrant women.
This finding is consistent with previous evidence
indicating that migrant populations in Europe
experience an increased burden of stillbirth and
adverse perinatal outcomes. Andersen et al.l?
reported that the elevated risk of stillbirth among

Figure 1. Scatterplots showing the relationship
between maternal age and haemoglobin level in the
overall study population, Turkish pregnant women,
and immigrant pregnant women.

migrant women may be partly explained by
differences in congenital anomaly prevalence,
as well as disparities in access to and utilization
of antenatal care services. Similarly, a recent
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Table 4. The obstetric histories of pregnant women according to anaemia.
Pregnant women Pregnant women

with anaemia without anaemia p

(N=435) (N=781)
Primiparous pregnant women, N (%) 117 (26.9) 286 (36.6) 0.001*
Multiparous pregnant women, N (%) 318 (73.1) 495 (63.4) (OR=0.64, 95% CI: 0.49-0.82)
Singleton pregnancy, N (%) 426 (97.9) 755 (96.7) 0.208*
Multifetal pregnancy, N (%) 9(2.1) 26 (3.3)
> 37 weeks of gestation, N (%) 350 (80.5) 623 (79.8) 0.773*
< 37 weeks of gestation, N (%) 85 (19.5) 158 (20.2)
Vaginal delivery, N (%) 196 (45.1) 367 (47.0) 0.517*
Caesarean delivery, N (%) 239 (54.9) 414 (53.0)

*Chi-square test. OR: Odds ratio, CI: Confidence Intervals. Unit of analysis: 1,216 pregnant women.

Table 5. Multivariate logistic regression analysis for anaemia.

B (SE) Z p* OR 95% CI
Migration status 0.488 (0.131) 3.736 <0.001 1.63 1.26-2.10
Maternal age -0.044 (0.012) -3.802 <0.001 0.96 0.94-0.98
Multiparity 0.738 (0.148) 5.004 <0.001 2.09 1.57-2.79

*Multivariable logistic regression. B: regression coefficient, SE: standard error, Z: Z statistic, OR: Odds ratio, CI: Confidence Intervals. Area
under the ROC curve (AUC): 0.631. Unit of analysis: 1,216 pregnant women.

Table 6. The birth information of newborns according to anaemia.

Pregnant women with Pregnant women without
anaemia anaemia p
(N=433) (N=772)
> 2,500 g birth weight, N (%) 378 (87.3) 651 (84.3) 0.161*
< 2,500 g birth weight, N (%) 55 (12.7) 121 (15.7)
5th-minute Apgar score > 7, N (%) 365 (84.3) 647 (83.8) 0.825*
5th-minute Apgar score < 7, N (%) 68 (15.7) 125 (16.2)

*Chi-square test. Unit of analysis: 1,205 live-born infants corresponding to 1,205 pregnancies. In multiple pregnancies, one newborn was
randomly selected per mother.

Table 7. Multivariate logistic regression analysis for low birth weight.

B (SE) Z p* OR 95% CI
Migration status 0.345 (0.302) 1.144 0.253 1.41 0.78-2.55
Maternal age 0.028 (0.021) 1.296 0.195 1.03 0.99-1.07
Gestational age (weeks) 0.796 (0.060) 13.373 <0.001 2.22 1.97-2.49
Multiparity 0.719 (0.265) 2.717 0.007 2.05 1.22-3.45
Multifetal pregnancy -3.077 (0.671) -4.584 <0.001 0.05 0.01-0.17
Anaemia 0.216 (0.370) 0.583 0.560 1.24 0.60-2.56
Anaemia x Migration status 0.322 (0.503) 0.641 0.522 1.38 0.52-3.70

*Multivariable logistic regression. B: regression coefficient, SE: standard error, Z: Z statistic, OR: Odds ratio, CI: Confidence Intervals. Area
under the ROC curve (AUC): 0.891. Unit of analysis: 1,205 live-born infants corresponding to 1,205 pregnancies. In multiple pregnancies,
one newborn was randomly selected per mother.
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systematic review and meta-analysis by Behboudi-
Gandevani et al.®® demonstrated that immigrant
women had a significantly higher risk of stillbirth,
perinatal mortality, and neonatal mortality
compared with native-born populations. These
inequalities have been attributed not only to
socioeconomic disadvantage but also to delayed
access to obstetric care, language barriers, limited
health literacy, and challenges in navigating
healthcare systems.?2%1 Although the underlying
causes of stillbirth could not be determined in the
present study because of its retrospective design,
the observed disparity highlights the importance
of strengthening culturally responsive antenatal
care services and ensuring equitable access to
perinatal healthcare for vulnerable migrant
populations. Addressing these structural barriers
may be essential for reducing preventable adverse
pregnancy outcomes and improving maternal and
neonatal health equity.

The overall prevalence of LBW in our study was
14.6%,whichwashigherthanthe 11.9% prevalence
reported in the 2018 Turkiye Demographic and
Health Survey.? Maternal risk factors for LBW
include smoking, alcohol, and substance use,
particularly in high-income settings.?! Additional
established determinants include adolescent
or advanced maternal age, low socioeconomic
status, low pre-pregnancy body mass index,
inadequate gestational weight gain, hypertensive
disorders of pregnancy, and short interpregnancy
interval.?”®! Nevertheless, LBW was numerically
less frequent among immigrant newborns than
among Turkish newborns (12.7% vs. 16.4%). This
finding may be compatible with certain aspects of
the healthy migrant effect, whereby some recently
arrived immigrant populations experience
more favourable birth outcomes than expected,
despite socioeconomic disadvantage.’® However,
the higher prevalence of maternal anaemia and
stillbirth among immigrant women suggests that
this framework alone is insufficient to explain the
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maternal and neonatal health patterns observed
in our study.

In our study, women with maternal anaemia were
younger on average, and both younger maternal
age and multiparity remained independently
associated with maternal anaemia in multivariable
analyses. Adolescent pregnancy and short inter-
pregnancy intervals are known to be risk factors
for anaemia.”’?® Among women in refugee
communities, early marriage has been found to
be seen as a “protective mechanism” or a means
of escaping economic hardship. It has also been
stated that “husband’s consent” and “religious/
cultural beliefs” are decisive in accessing family
planning methods, and women have limited say
over their own reproductive rights.'? Therefore,
it can be considered that immigrants’ access to
protective social rights directly influences health
outcomes. The higher crude prevalence of anaemia
among multiparous women may be explained
by cumulative nutritional depletion associated
with repeated pregnancies. Previous studies
have reported higher rates of anaemia and iron
deficiency among multiparous women, suggesting
progressive depletion of maternal iron reserves
with increasing parity.?® In addition, short
interpregnancy intervals may prevent adequate
restoration of iron stores before a subsequent
conception, thereby increasing vulnerability to
anaemia in later pregnancies."

In our study, maternal anaemia was not
independently associated with LBW or low
5-minute Apgar scores. One possible explanation
is that maternal haemoglobin concentrations were
measured at the time of admission for delivery
rather than earlier in pregnancy, whereas fetal
growth is influenced by exposures occurring
throughout gestation. Consequently, haemoglobin
levels assessed at delivery may not adequately
reflect maternal physiological conditions
during the critical periods of fetal development.
Furthermore, because the studyrelied onroutinely
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collected retrospective data, important factorssuch
as adherence to iron supplementation, maternal
nutritional status, smoking, and the adequacy of
antenatal care could not be evaluated. Therefore,
the timing of haemoglobin assessment and the
limitations of the available data may have reduced
the ability of this study to adequately evaluate
the relationship between maternal anaemia and
neonatal outcomes.

In the multivariable analysis, gestational age,
parity, and multifetal pregnancy emerged as
the only factors independently associated with
neonatal birth weight. The positive association
between increasing gestational age and normal
birth weight is consistent with the well-established
contribution of prematurity to reduced birth
weight and adverse neonatal outcomes. Similarly,
the lower odds of normal birth weight observed
among multifetal pregnancies are consistent
with previous evidence indicating that fetal
growth restriction is a common complication of
twin pregnancies and contributes substantially
to adverse neonatal outcomes.’! In addition,
multiparity was associated with higher odds of
delivering a newborn with normal birth weight.
This finding is in agreement with previous studies
demonstrating that infants born to nulliparous
women are more likely to have lower birth
weight than those born to multiparous women.
In a large multicountry cohort study conducted
in low- and middle-income settings, Garces et al.
reported®? that nulliparity was independently
associated with lower birth weight and higher
neonatal mortality, even after adjustment for
maternal and socioeconomic factors. More
recently, Wijesiriwardhana et al.®¥ showed that
birthweight-reducing maternal genetic influences
predominantly affected fetal growth among
nulliparous women, whereas these associations
were not observed among multiparous women,
suggesting that prior pregnancies may induce
physiological adaptations that support subsequent
fetal growth. Several mechanisms have been
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proposed to explain this relationship, including
improved uteroplacental perfusion, enhanced
cardiovascular adaptation, and immunological
tolerance acquired through previous
pregnancies.’®?3% Therefore, the higher odds of
normal birth weight observed among multiparous
women in our study may reflect these cumulative
physiological adaptations rather than parity itself
acting as an isolated protective factor. In contrast,
maternal anaemia and migration status were
not independently associated with birth weight
after adjustment for potential confounders. These
findings underscore the multifactorial nature
of birth weight and emphasize the necessity of
taking into account a broad range of maternal
and obstetric factors when evaluating neonatal
outcomes.

Limitations of this study include its retrospective
design, whereby maternal Hb levels were based
on blood tests performed at hospital admission for
delivery, while Hb measurements during routine
antenatal follow-up were unavailable. Data on
iron supplementation, treatment adherence,
dietary iron intake, and other micronutrient
statuses were also lacking. In addition, several
potential confounders, including maternal
body mass index, smoking, alcohol use, chronic
diseases, education, household income, and other
socioeconomic factors, were not available in the
hospital database and could not be included in
the analyses. Finally, because of the observational
design, causal inferences cannot be made, and
the findings should be interpreted as associations
rather than direct causal effects.

In conclusion, maternal anaemia assessed at
delivery was more common among immigrant
women and was independently associated
with migration status, younger maternal age,
and multiparity. Although immigrant women
exhibited a higher burden of maternal anaemia,
maternal anaemia was not independently
associated with the neonatal outcomes evaluated



Turk J Fam Pract 2026;Early View:1-13

in this study, including low birth weight and low
5-minute Apgar scores. Because haemoglobin
concentrations were measured at the time of
delivery rather than during pregnancy, these
findings should not be interpreted as evidence
against a potential relationship between antenatal
anaemia and adverse neonatal outcomes. Despite
comparable neonatal anthropometric outcomes
between Turkish and immigrant newborns,
the significantly higher stillbirth rate observed
among immigrant women highlights persistent
inequalities in perinatal health. These disparities
may reflect broader social and structural
determinants, including barriers to antenatal care
utilisation and access to timely obstetric services.
Overall, the findings emphasise the importance
of culturally responsive, equity-orientated
maternal healthcare approaches that address both
biomedical and social determinants of health.
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