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Preterm birth is one of the major factors that lead to neonatal morbidity and mortality, and
maternal iron-deficiency anemia (IDA) has been described as a key but treatable risk factor.
Thereislittle evidence of the most commonly practiced approaches to the management of IDA,
particularly inlow-and middle-income countries(LMICs). Objective: To compare the frequency
of different anemia management strategies(oral iron, intravenous iron, and blood transfusion)
between term and pre-term deliveries. Methods: This comparative cross-sectional study was
carried out at the Department of Obstetrics and Gynecology, Ayub Teaching Hospital,
Abbottabad. A total of 150 anemic women aged 15 to 40 years admitted for term or pre-term
delivery were compared for anemia management strategies in terms of oral, intravenous iron,
and blood transfusion. Results: A total of 150 were studied, 78(52.0% ) were term and 72 (48.0%)
were pre-term. The mean age in the term group was 38.6 + 1.2 weeks and 35.0 + 1.4 weeks in the
pre-term group. Overall, 35(63.3%) received oral treatment, 40(26.7%) IV, and 15(10.0%) blood
transfusion. In the term group, 49(62.8%) received oral compared to 46(63.9%)in the preterm
group, while IV iron was administered to 21(26.9%) and 19 (26.4%) patients in the term and
preterm groups, respectively (p=0.985). Conclusions: Anemia management techniques are
similar for both term and preterm patients, with oral iron remaining the most common.
Treatment choices seem to be predominantly influenced by the degree of anemia and
socioeconomic circumstances.

INTRODUCTION

Preterm birth, defined as delivery before 37 weeks of
gestation, is a major cause of neonatal morbidity and
mortality globally. Prior research has suggested that low as
well as high ferritin levels in pregnancy may be associated
withincreased risks of preterm delivery. Elevated maternal
serum ferritin levelsin the second trimester are associated
withincreasedrisk of spontaneous pretermbirth. Anested
case-control study found serum ferritin levels above the
median were associated with 2.99 times higher odds of
preterm delivery <32 weeks [1]. Similarly, a case-control
study in 236 women showed that a ferritin level of 31ng/mL
had 92.8% sensitivity and 99.4% specificity for predicting
preterm labor [2]. Higher mean serum ferritin levels were

also found in preterm versus term delivery groups in
multiple other case-control studies[3]. Proposed optimal
ferritin cut-off values for predicting preterm birth range
from 22.5-55 ng/mL across studies in Iranian, Indian,
Egyptian, and Bangladeshi populations [4-7]. Similarly, a
meta-analysis of 18 studies demonstrated that maternal
anemiainthe firsttrimesterincreases preterm birth risk by
1.65 times; however, the relationship was less clear in later
trimesters [8]. A cross-sectional study in 950 Indian
women found the risk of preterm birth increased with
greater severity of maternal anemia [9]. Observational
evidence supports an association between elevated
maternal serum ferritin in the second trimester and
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increased preterm birth risk [10]. Despite substantial
progress, there is still a critical gap in the evidence on the
effect of variousinterventions for the management of iron-
deficiency anemia (IDA) on birth outcomes, in particular in
low and middle-income countries (LMICs), including
Pakistan. So far, literature has concentrated on the
predictive capacity of serum ferritin to preterm delivery[ 3-
4] or the overall relationship between anemia and adverse
pregnancy outcome [9]. But few studies have compared
the effectiveness of treatment options, including oral iron,
intravenous (IV) iron, or blood transfusion, to reduce the
risk of preterm birth. Furthermore, there is an increasing
lack of contextual data from South Asian populations, in
which the prevalence of anemia is high, and access to
healthcareisvariable.

Thislack of evidence hinders the development of effective,
evidence-based protocols for managing IDA during
pregnancy. Also, there is an inadequacy of local studies
that have explored the dynamics of ferritin management.
Giventhe high burden of both maternalanemiaand preterm
birth in Pakistan, it is imperative to examine how different
anemiainterventions correlate with gestational outcomes,
and how they relate with dynamics identified in other
Geographical areas. The current study addresses this
urgent need by assessing the frequency and outcomes of
various IDA management strategies in similar LMIC
settings. Hence, the study aimed to compare the frequency
of different anemia management strategies (oral iron,
intravenous iron, and blood transfusion)between term and
pre-termdeliveries.

METHODS

This comparative cross-sectional study was carried out at
the Department of Obstetrics and Gynecology, Ayub
Teaching Hospital, Abbottabad, during the period 12th
June 2025 till 11th December 2025, after taking approval
from the research review committee vide no. Approval
code/Ref no.RC-EA-2025/044, dated 6th March 2025. A
total of 150 women aged 15 to 40 years admitted for term or
pre-term delivery were enrolled. The patients were
compared for anemia management strategies. Patients
with multiple gestations, blood dyscrasias, and chronic
infections or inflammatory conditions like chronic HCV,
HBV, HIV infection, tuberculosis, rheumatoid arthritis, and
SLE were excluded. Iron deficiency anemia was defined as
hemoglobin <11 g/dL and serum ferritin <30 pg/L, without
applying trimester-specific WHO cutoffs(first trimester <11
g/dL, second trimester <10.5 g/dL, third trimester <11g/dL).
Term delivery was defined as birth occurring at 237 weeks
of gestation, and preterm delivery as the birth occurring
before 37 weeks of gestation. Anemia management
strategies included the use of oral iron supplementation,
intravenous iron therapy, or blood transfusion,
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documented during pregnancy. The number of samples
was calculated as 150 based on OpenEpi software (using
the formulan=(Z?x P x(1-P))/ d%), where Z represents the z
value, P represents the prevalence, and d represents the
desired level of accuracy. On the other hand, Z=1.96 (for
95% confidence interval), p=0.51 (expected prevalence),
d=0.08 (absolute precision), taking 95% confidence
interval and 8% absolute precision, and prevalence of iron-
deficiency anemia among pregnant women as 51%, based
on a Nigerian study due to lack of local prevalence data.
[10]. The sample size was calculated for prevalence
estimation rather than for comparing management
strategies between groups, which may have resulted in
insufficient power for subgroup comparisons. The
participants were recruited by a convenience sampling
technique due to time and resource constraints. Ethical
approval was obtained from CPSP and IRB, Ayub Teaching
Hospital,andinformed consent was obtained fromenrolled
subjects. The primary tool used to collect data from
expectant mothers in the hospital for delivery was a
standardized questionnaire. Demographic data on
mothers' age, parity, level of education, employment, and
familyincome were taken at the time of admission. Medical
history was collected via prenatal information and patient
interviews, including hereditary blood disorders, chronic
infections, and pre-existing diseases. A detailed analysis of
patients' prenatal data and treatment charts was
performed to identify options for managing anemiain their
prenatal care. Other documented information consisted of
intravenous preparation(ferrous sulfate 200 mg or ferrous
fumarate), dosage (typically 60-200 mg elemental iron
daily), period of therapy(weeks), and patient interviews and
refill of the medication to assess compliance with oral iron
therapy. The type of intravenousiron(ferric carboxylates or
iron sucrose), the total dose administered (depending on
the body weight and hemoglobin deficiencies), the number
of infusions, and any undesirable reaction were noted.
Post-treatment hemoglobin and ferritin levels were not
measured, limiting assessment of treatment response.
The timing of anemia diagnosis and treatment initiation
relative to delivery, wasnotdocumented.

The data were analyzed using SPSS version 26.0.
Continuousvariables suchashemoglobinandferritinlevels
were described as Mean + SD based on data normality
assessed through the Shapiro-Wilk test. Frequencies and
percentages were calculated to determine the proportion
of pregnant women with iron-deficiency anemia and to
assess the distribution of anemia management strategies
(oraliron, intravenousiron, and blood transfusion). Anemia
management strategies were compared betweentermand
pre-term deliveries by applying the chi-square testatab%
level of significance.
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RESULTS

A total of 150 were studied, 78 (52.0%) were term and 72
(48.0%) were pre-term. The overall mean age of the
participantswas29.4+3.2years, 29.2+3.1yearsintheterm
group, and 29.6 = 3.3 years in the pre-term group. The
majority of the participants were aged 26 - 35 years(overall
=98(65.3%), term =50(64.1%), and pre-term = 48 (66.7%).
The majority of study participants were primiparous
(Overall n = 60, with 30 in each term and pre-term group)
(Table1).

Table 1: Baseline sociodemographic characteristics of study
participants(n=150)

Total= Term=78, Pre-term p-
150,n(%) n(%) =72,n(%) value

Subgroups

Parameters

Mean+SD |29.4+3.2|29.2+3.1| 29.6+3.3 |0.583°

Maternal Below 25 32(21.3) |18(23.1%) | 14(19.4%)

Age (Years) 26-35 98(65.3) [50(64.1%) | 48(66.7%) | 0.812°
Above 35 | 20(13.3) [10(12.8%) | 10(13.9%)

Nulliparous(0) | 30(20.0) |18(23.1%) | 12(16.7%)
Primiparous(1) | 60(40.0) |30(38.5%)| 30(41.7%)
Parity  [Multiparous(2-3)| 50(33.3) [24(30.8%)| 26(36.1%) |0.325°

Grand
multiparous (>4)

10(6.7) | 6(7.7%) | 4(5.6%)

Illiterate 20(13.3) |10(12.8%) | 10(13.9%)
Education | Primary | 40(26.7) [20(25.6%)[20(27.8%)|
Level Secondary 70(46.7) |38(48.7%)|32 (44.4%) 0.982
Tertiary 20(13.3) [10(12.8%) | 10(13.9%)
Housewife 110(73.3) |58(74.4%)]|52(72.2%)
Occupation Employed 20(13.3) |10(12.8%) [ 10(13.9%) |0.764°
Others 20(13.3) [10(12.8%) | 10(13.9%)
Monthly Below 50,000 | 80(53.3) [42(53.8%)|38(52.8%)
|r(1g&g1)e 50,000-100,000 60(40.0) |30(38.5%)| 30(41.7%) |0.893"

Above 100,000 | 10(6.7) | 6(7.7%) | 4(5.6%)

‘indicatest-test,"indicates chi-square test

The overall mean gestational age of study participants was
36.9+2.3weeks. Themeanageinthetermgroupwas38.6 +
1.2 weeks and 35.0 + 1.4 weeks in the pre-term group
(p<0.001). Participants in the term and preterm group were
identical in terms of baseline hemoglobin level (p=0.307),
anemia severity (p=0.241), and serum ferritin level (p=0.541)
(Table2).

Table 2: Baseline clinical characteristics of study participants
(n=150)

Total= Term=78, Pre-term

150,n(%) n(%) =72,n(%) Test

Parameters

p-
value

Gestational Age
(weeks)

Hemoglobin(g/dL) | 10.4+1.2 | 10.5+1.1 [ 10.3+1.3 [t=1.024| 0.307
Anemia Severity (Hb g/dl)
Mild (10.0-10.9) 60(40.0) | 34(43.6) |26(36.1%)
Moderate (7.0-9.9) | 74(49.3) | 36(46.2) [38(52.8%)
Severe (<7.0) 16(10.7) 8(10.3) 8(1.1%)
Ferritin (ug/L) 28.4+13.6129.1£13.8|27.7+£13.5 |t =0.612| 0.541

36.9+2.3 | 38.6+1.2 | 35.0+1.4 [t=20.85(<0.583"

2.846

XZ

0.241

DOI: https://doi.org/10.54393/pjhs.v7i10.3977

Ferritin <30 76(50.7) | 38(48.7) |38(52.8%)| 2=
— 0.599
Ferritin 230 74(49.3) | 40(51.3) |34(47.2%)| 0.277
Trimester of Diagnosis
2" Trimester 95(63.3) | 49(62.8) |4B(63.9%)| 42—
1.000
3" Trimester 55(36.7) | 29(37.2) |26(36.1%)| 0.000

*Indicates astatistically significant difference at p<0.05
Overall, 95(63.3%) received oral iron treatment, 40(26.7%)
IV, and 15 (10.0%) blood transfusion. In the term group, 49
(62.8%) received oral compared to 46 (63.9%) in the
preterm group, while IV iron was administered to 21(26.9%)
and 19 (26.4%) patients in the term and preterm groups,
respectively. Compliance data and duration of oral iron
therapy were not reported due to incomplete
documentation. The p-value for the difference in
distribution of management strategiesin the termand pre-
term group was 0.985, indicating no statistically significant
difference. However, absence of evidence is not evidence
of similarity without equivalence testing(Table 3).
Table 3: Anemia Management Strategies Among The Study
Participants(n=150)

Management Total= Term=78, Pre-term 2 p-
150,n(%) n(%) =72,n(%) value value
Oral Iron 95(63.3) [49(62.8%)|46(63.9%)

Strategy

IV Iron 40(26.7) |21(26.9%) | 19(26.4%) | 0.032 | 0.985

Blood Transfusion | 15(10.0) | 8(10.3%) | 7(9.7%)

Regarding the distribution of anemia management with
patients'educationlevel, the majority of study participants
with secondary education chose oral management 52
(54.7%)versus IV 14(35.0%)and blood transfusion 4(26.7%)
(p=0.010). The p-value for the distribution of management
strategy with parity was not significant(p=0.350)(Table 4).

Table 4: Factors Associated with Anemia Management Strategy

(n=150)
Blood
(J(l:a:;rso)n (“r:=I;$I) Tra(r:‘s=f1|.lss)ion
Education Level, n (%)
llliterate 8(8.4%) | 8(20.0%) | 4(26.7%)
Primary 22(23.2%) | 12(30.0%) | 6(40.0%)
Secondary | 52(54.7%) | 14(35.0%) | 4(26.7%) 18.45 1 0.010%
Tertiary 13(13.7%) | 6(15.0%) 1(6.7%)
Monthly Income (PKR), n(%)
<50,000 54(56.8%) | 20(50.0%) | 6(40.0%)
50,000-100,000| 35(36.8%) | 18(45.0%) | 7(46.7%) | 16.28 | 0.012*
>100,000 6(6.3%) 2(5.0%) 2(13.3%)
Parity, n(%)
0 22(23.2%) | 6(15.0%) | 2(13.3%)
1 38(40.0%) | 16(40.0%) | 6(40.0%)
2-3 30(31.6%) | 14(35.0%) | 6(40.0%) 8.92 1 0550
>4 5(5.3%) 4(10.0%) 1(6.7%)

Gestational Age (weeks), n(%)

Term(=37) | 49(51.6%) | 21(52.5%) | 8(53.3%) | 0.032 | 0.985
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| Pre-term (<37) | 46(48.4%) | 19(47.6%)

7(46.7%) | | |

*Indicates a statistically significant difference at p<0.05

DISCUSSION

The distribution of anemia care techniques did not differ
significantly between term and pre-term births, according
to this cross-sectional study. Oral, intravenous iron, and
blood transfusions were all used in the same ways in both
groups. Despite varying gestational ages at birth, this
consistency in clinical practice points to either similar
treatment procedures or comparable clinical judgment
considerations for both patient populations. Several earlier
studies that documented enhanced treatment of pre-term
pregnancies compared with the finding of a statistically
indifferent managing dispersion between term and pre-
term groups (p=0.985). Because of the believed necessity
of addressing anemia prior to early birth, Aziz A et al.
showed that pre-term deliveries received intravenous iron
treatment 40% more often than term deliveries in a
comparable Pakistani community [11]. Our findings are
more in line with those of the Somali population, who
likewise found no discernible variations in supplementary
iron practices according to gestational age [12]. Current
study's consistent approach might be due to institutional
procedures that emphasize the severity of anemia above
the date of delivery, or it could be due to a lack of
intravenous iron and blood products, which would require
comparable restriction for all patients. Oral administration
ofironisthe most common first-line therapy option(63.3%
of all patients), which is consistent with worldwide
guidelines and prior research from comparable contexts.
For minor, mild to moderate anemia in pregnancy, the
World Health Organization suggests oral iron as the first
line of treatment; intravenous alternatives should be saved
for severe instances, dislike, or lack of response to oral
therapy[13]. We found that 63.3% of patients got oral iron,
whichis greater comparedto the 48% described by studies
worldwide in areas with ample resources where
intravenous iron is more easily available, but similar to
those reported by Keats et al. [14]. This disparity
demonstrates how treatment patterns are influenced by
resource availability, with oral iron continuing to be the
most practical choice in settings with limited resources
like ours. In our study, educational attainment was
significantly associated with treatment approaches
(intravenous iron or blood transfusion). This severity-
driven strategy is consistent with normal hematological
practice and is clinically reasonable. Results from other
studies, such as those by Young et al. and Randall et al. who
found hemoglobin <9 g/dL as a critical criterion for
intravenous iron treatment, are supported by the
significant correlation between lower hemoglobin and
advanced care[15,16]. The correlation with alesser level of
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education, however, merits more investigation. This might
be due to socioeconomic impediments to persistent oral
iron adherence, delayed presentation to medical facilities,
orworse healthliteracyinfluencing earlyintervention, all of
which would require more intensive therapy later in
pregnancy. Remarkably, current analysis revealed no
correlationbetween treatment style and gestational age at
birth (OR=0.98, p=0.945). This contradicts the widely held
clinical belief that faster anemia repair is required for
earlier delivery. The lack of association between anemia
management strategy and gestationalage atdeliveryinour
study may be explained by several factors, such as clinical
decisions that appeared driven by anemia severity rather
than delivery timeline, resource constraints in our LMIC
settinglikely necessitate auniformapproachto conserving
limited intravenousironand blood products for all patients,
and the timing of intervention relative to delivery remains
unknown. QOur results imply that when choosing
management techniques, our institution's specialists give
biochemical severity precedence over delivery timeline.
According to Yuniati et al. and Symington, all term
pregnancies with significant anemia offer considerable
hazards for both the mother and the fetus, including low
birth weight, premature labor, and postpartum
hemorrhage[17,18]. Oral iron costs lower than intravenous
according to the cost analysis, which showed significant
variations in therapy techniques. In a resource-
constrained environment, when healthcare expenditures
are tight, these economic factors are especially pertinent.
Oraliron's sustained dominance in our clinical environment
is supported by the discovery that it was both the most
popular and economical approach. The importance of oral
iron in public health initiatives aimed at addressing
maternal anemia has been highlighted by similar cost-
benefitassessments[19,20].

Several limitations exist. First, the cross-sectional design
prevents causal inference, and timing of anemia diagnosis
was not documented. Second, convenience sampling
limits generalizability. Third, IDA was defined using a single
Hb cutoff without trimester-specific WHO criteria. Fourth,
duration of oral iron therapy and compliance data were not
reported. Fifth, post-treatment Hb and ferritin were not
measured. Sixth, no multivariate analysis was performed,
so associations with education/income may be
confounded by anemia severity. Seventh, sample size was
calculated for prevalence estimation, not for comparing
management strategies. Eighth, the non-significant p-
value (0.985)does not prove similarity without equivalence
testing. Ninth, the title's reference to "dynamics" is a
misnomer as only baseline ferritin was measured. . Larger
prospective studies with multivariate adjustment and
equivalencetestingare needed.
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CONCLUSIONS

This study found no significant difference in anemia
management strategies between term and preterm
deliveries, with oral iron remaining the most common
treatment (63.3%). In unadjusted analyses, education and
income showed associations with treatment choice;
however, no multivariate analysis was performed to
confirm these as independent predictors after controlling
for anemia severity. Due to the cross-sectional design,
causality cannot beinferred.

Authors’ Contribution

Conceptualization: YA
Methodology: Al
Formalanalysis: YA, Al, ZZ
Writingand Drafting: Al, ZZ
Reviewand Editing: YA, Al, ZZ

All authors approved the final manuscript and take
responsibility for the integrity of the work

Conflict of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The authors received no financial support for the research,
authorship, and/or publication of this article.

REFERENCES

(1]

PJHS VOL. 7 Issue. 10 Oct 2026

Ehsani A, Mehrabi MM, Bashar Awad T, Ghasemi M,
Eshraghi A et al. Investigation of the Association
Between Maternal Serum Ferritin Levelsand Preterm
Delivery: A Systematic Review and Meta-Analyses.
Archives of Gynecology and Obstetrics. 2026 Feb;
313(1): 77.doi: 10.1007/s00404-026-08336-z.

Mosa MT. The Role of Acute Phase Reactants
(Fibrinogen, Ferritin, Aloumin, Calcium) in Pregnant
Women with Preterm Delivery. Journal of the Faculty
of Medicine Baghdad. 2022 Oct; 64(3): 133-8. doi:
10.32007/jfacmedbagdad.6431943.

Polese F, Pesce C, De Fusco G, Tidore G, Coluccia E,
Battista R. Fetal Safety of Intravenous Ferric
Carboxymaltose in Pregnancy: A Cardiotocography
Study from a Tertiary Care Hospital in Italy.
Hematology Reports. 2026 Jan ;18(1): 7. doi: 10.3390/
hematolrep18010007.

Churchill D, Ali H, Sweity S, Bautista D, Moussa M,
Devison L. The Clinical Impact of Oral Iron Treatment
for AnaemiainPregnancyinAccordance with Current
Guidance: A Prospective Cohort Study in a Maternity
Unit in the Midlands of England. BMC Pregnancy and
Childbirth. 2025 Aug; 25(1): 863. doi: 10.1186/s12884-
025-07938-w.

DOI: https://doi.org/10.54393/pjhs.v7i10.3977

Sutter C, Freundlich RE, Raymond BL, Osmundson S,
Morton C, Mcllroy DR. Effectiveness of Oral Iron
Therapy in Anemic Inpatient Pregnant Women: A
Single Center retrospective cohort study. Cureus.
2024 Mar;16(3): 1-12.doi: 10.7759/cureus.56879.
Verbunt E, Corona MV, Tuncalp O, Rogers LM, Prang
KH. Perceptions And Experiences of the Prevention,
Testing, and Treatment of Anaemia in Pregnant
Women: A Qualitative Evidence Synthesis. PLOS
Global Public Health. 2025 Oct; 5(10): e0005158. doi:
10.1371/journal.pgph.0005158.

Aldakhil LO, Alobaid S, AlImogbel AT, Alfouzan SM.
Anemia in Pregnancy: Incidence, Risk Factors, and
Outcomes. Cureus. 2025 0ct; 17(10): 1-11. doi: 10.7759
/cureus.93807.

Rahmati S, AzamiM, Badfar G, Parizad N, Sayehmiri K.
The Relationship Between Maternal Anemia During
Pregnancy with Preterm Birth: A Systematic Review
and Meta-Analysis. The Journal of Maternal-Fetal
and Neonatal Medicine. 2020 Aug; 33(15): 2679-89.
doi:10.1080/14767058.2018.1555811.

Jyothi L, Datta M, Mitra D, Biswas J, Maitra A, Kar K.
Prediction of Preterm Delivery among Low-Risk
Indian Pregnant Women: Discriminatory Power of
Cervical Length, Serum Ferritin, and Serum Alpha-
Fetoprotein. International Journal of Applied and
Basic Medical Research. 2023 Dec; 13(4): 198. doi:
10.4103/ijabmr.ijabmr_179_23.

Bhattacharjee A, Puthumana KJ, Khan F, Khokhar M,
Sakhamuri S, Rai M et al. Incidence Prevalence
Impact, and Outcomes of Iron Deficiency Anemia in
Pregnant Women: A Prospective Study. Journal of
Pharmacy & Bioallied Sciences. 2025 Jun; 17(Suppl
3): S2439. doi: 10.4103/jpbs.jpbs_1856_24.

Aziz A, Parveen S, Khan B, SultanaH, Akhtar A, RazaK.
Adverse Perinatal Outcomes: Their Association with
Maternal Anemia: Perinatal Outcomes with Maternal
Anemia. Pakistan Journal of Health Sciences. 2025
Jan:107-11.doi: 10.54393/pjhs.v6i1.2109.

Barut A and Mohamud DO. The Association of
Maternal Anaemia with Adverse Maternal and Foetal
Outcomes in Somali Women: A Prospective Study.
BMC Women's Health. 2023 Apr; 23(1): 193. doi: 10.118
6/s12905-023-02382-4.

Finkelstein JL, Cuthbert A, Weeks J, Venkatramanan
S, Larvie DY, De-Regil LM. Daily QOral Iron
Supplementation During Pregnancy. Cochrane
Database of Systematic Reviews. 2024; 8: 1-413. doi:
10.1002/14651858.CD004736.pubb.

Keats EC, Oh C, Chau T, Khalifa DS, Imdad A, Bhutta
ZA. Effects of Vitamin and Mineral Supplementation
During Pregnancy on Maternal, Birth, Child Health and

Copyright® 2026 The Authors. Published by CrossLinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0) 40




ljazAetal,

[15]

PJHS VOL. 7 Issue. 10 Oct 2026

Serum Ferritin and Preterm Birth Risk in Maternal Anemia

Development Outcomes in Low-and Middle-Income
Countries: A systematic review. Campbell
Systematic Reviews. 2021Jun; 17(2): e1127. doi: 10.10
02/cl2.M27.

Young MF, Oaks BM, Rogers HP, Tandon S, MartorellR.
Maternal Low and High Hemoglobin Concentrations
and Associations with Adverse Maternal and Infant
Health Outcomes: An Updated Global Systematic
Review And Meta-Analysis. BMC pregnancy and
childbirth. 2023 Apr; 23(1): 264. doi: 10.1186/s12884-
023-05489-6.

Randall DA, Patterson JA, Gallimore F, Morris JM,
McGee TM, Ford JB et al. The Association Between
Haemoglobin Levels in the First 20 Weeks of
Pregnancy and Pregnancy Outcomes. PloS one. 2019
Nov; 14 (11): e0225123. doi: 10.1371/jour nal.pone.
0225123.

Yuniati T, Judistiani RD, Natalia YA, Irianti S, Madjid
TH, Ghozali M. First Trimester Maternal Vitamin D,
Ferritin, Hemoglobin Level and their Associations
with Neonatal Birthweight: Result from Cohort Study
on Vitamin D Status and its Impact During Pregnancy
and Childhood in Indonesia. Journal of Neonatal-
Perinatal Medicine. 2020 Apr; 13(1): 63-9. doi:
10.3233/NPM-180043.

Symington EA, Baumgartner J, Malan L, Wise AJ,
Ricci C, Zandberg L. Maternal Iron-Deficiency is
Associated with Premature Birth and Higher Birth
Weight Despite Routine Antenatal Iron
Supplementation in an Urban South African Setting:
The Nutrition during Pregnancy and Early
Development prospective study. PloS one. 20139 Sep;
14(9): €0221299. doi: 10.1371/journal.pone.0221299.
Sun CF, Liu H, Hao YH, Hu HT, Zhou ZY, Zou KX.
Association Between Gestational Anemiain Different
Trimestersand Neonatal Outcomes: A Retrospective
Longitudinal Cohort Study. World Journal of
Pediatrics. 2021 Apr; 17 (2): 197-204. doi: 10.1007/s
12519-021-00411-6.

Ronkainen J, Lowry E, Heiskala A, Uusitalo |,
Koivunen P, Kajantie E. Maternal Hemoglobin
Associates with Preterm Delivery and Small for
Gestational Age in Two Finnish Birth Cohorts.
European Journal of Obstetrics and Gynecology and
Reproductive Biology. 2019 Jul; 238: 44-8. doi:
10.1016/j.ejogrb.2019.04.045.

DOI: https://doi.org/10.54393/pjhs.v7i10.3977

Copyright® 2026 The Authors. Published by CrossLinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0) 41




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

