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ABSTRACT

Background: Maternal age <19 years and anemia in pregnancy are often associated with adverse
neonatal outcomes. This study aims to analyze the relationship between maternal age <19 years and
anemia in pregnancy (Hb <11 g/dL) on the incidence of low-birth-weight (LBW) babies and
premature birth.

Subjects and Method: This was a meta-analysis took cohort studies published in 2018-2022. The
PICO formulation used: the population is pregnant women, the intervention consists of groups of
pregnant women aged <19 years and pregnant women with anemia (Hb<11 gr/dL), comparison is
the group of pregnant women aged 20-35 years and pregnant women are not anemic while Outcomes
were LBW and premature birth. Search articles through databases: PubMed, springer, science direct
and google scholar with the keywords “Adolescence pregnancy OR young OR Teenage AND
Pregnancy AND neonatal outcome OR Low birth weight OR preterm birth OR Low weight”, “Anemia
OR Maternal anemia AND Neonatal outcome OR Preterm birth". Data analysis using the Review
Manager (RevMan) 5.4 application.

Results: A total of 7 cohort articles on pregnancy aged <19 years and 5 cohort articles on anemia
were analyzed. Articles come from Canada, Turkey, England, Russia, Finland, China, Chinese Taipei,
Ethiopia, Zambia and Bangladesh. The sample sizes were n=43,399 (maternal age and LBW),
n=55,049 (maternal age with premature birth), n=16,544,075 (anemia and premature birth).
Pregnant women aged <19 years have a 1.63 risk of giving birth to LBW babies (aOR= 1.63; 95% CI=
0.96 to 2.78; p= 0.070) and 1.41 times giving birth to premature babies (aOR= 1.41; 95% CI= 0.78 to
2.56; p= 0.250). Pregnant women with anemia have a 1.60 times risk of giving birth to premature
babies (aOR= 1.60; 95% CI= 1.10 to 2.32; p= 0.010).

Conclusion: The age of pregnant women <19 years does not have a significant effect on the
occurrence of LBW and premature birth. Pregnant women with anemia increase the risk of
premature birth.
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BACKGROUND

As many as 21 million pregnancies annually
occur in adolescent groups (age 15-19 years)
in several low- and middle-income countries.
Teenage pregnancies are at higher risk of
experiencing low birth weight (LBW), pre-
mature birth, and poor neonatal conditions
(WHO, 2022). In 2003-2015 the prevalence
of teenage pregnancy in Africa was 18.2%,
while in 2016-2018 teenage pregnancy in-
creased to 20.5% (Kassa et al., 2018). In
Turkey from 2013-2016 there were 42,280
deliveries and 8.8% of them were adolescent
deliveries (Karatagh et al., 2019b). A cross-
sectional study was conducted at a regional
hospital in Northern Mexico looking at ma-
ternal and neonatal outcomes of adolescent
and adult pregnancies. In the study, 34%
consisted of teenage pregnancies (Minjares-
Granillo et al., 2016). The results of another
study by Daniels et al., (2017) who conducted
a cohort study from January 2007-December
2015 at Mater Mother's Hospital (MMH)
Brisbane, Australia stated that of the 8904
deliveries at MMH, 18.2% were adolescents.
Research in Canada in 2021 stated that
during teenage pregnancies there was an
increase in the prevalence of LBW by 56%
and 23% for premature birth (DeMarco et al.,
2021). One study from a hospital in Indone-
sia stated that the risk of premature birth was
high for mothers aged 12-19 years (aOR=1.5;
95% CI= 0.88 to 2.53; p<0.001) (Indarti et
al., 2020). Similar research was also conduct-
ed in sub-African countries in 2015-2018.
11.1% of the teenage pregnancy population
also experienced an increased risk of prema-
turity (aOR= 1.14; 95% CI= 1.06 to 1.23; p=
0.001) (Serunjogi et al., 2021). Nonetheless,
the opposite was reported by Fleming et al.,
(2013). In the study in Ontario, Canada, there
were no significant differences in LBW and
preterm birth between groups of teenage and
adult pregnant women. The study has
adjusted for confounding factors such as
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smoking, maternal parity, family economic
income and education. Yuce's study (2015) in
Turkey also reported that during the delivery
of the adolescent group there was a decrease
in several neonatal and maternal complica-
tions. Differences in neonatal outcomes bet-
ween adult and adolescent mothers, espe-
cially in cases including LBW and premature
births, have not been clearly reported.

In addition to the age factor of the
mother, there are also conditions that lead to
adverse birth outcomes. This condition is
anemia. In more than 80% of countries in the
world, the prevalence of anemia in pregnancy
is >20%. The global prevalence of anemia in
pregnancy is estimated to be 41.8% (Garzon
et al., 2020). Anemia that lasts until the 3rd
trimester is one of the causes of premature
birth (OR= 1.85; 95% CI = 1.06 to 3.20)
(Huang et al., 2015). Other studies mention
similar results. Anemia of third trimester
pregnant women causes an increased risk of
prematurity (OR= 0.92; 95% CI= 0.55 to
1.56) (Young et al., 2019).

There are several meta-analytical stu-
dies that also discuss negative outcomes of
maternal age <19 years and anemia during
pregnancy on neonatal births that have been
published previously. The study included
primary articles, most of which did not adjust
for confounding factors, the research only
involved the results of primary studies from
certain areas, and some conducted meta-
analyses on studies other than cohorts. This
meta-analysis study only involved primary
studies with cohort designs and studies that
included multivariate analysis results (inclu-
ding adjusted values). The purpose of this
study was to estimate the effect of maternal
age and anemia during pregnancy on the
possibility of LBW and preterm birth.

SUBJECTS AND METHOD

1. Study Design
This study is a systematic review and meta-

763



Kusumawati et al./ Associations between Maternal Age, Hemoglobin Level, Low Birth Weight

analysis involving several primary articles

using a cohort study design. Primary studies

come from electronic journal databases:
science direct, google scholar, springer and

PubMed. The keywords used in the article

search process are: “Adolescent pregnancy

OR Adolescence pregnancy OR young OR

Teenage AND Pregnancy AND neonatal

outcome OR Low birth weight OR preterm

birth OR Low weight”, “Anemia OR Maternal
anemia AND Neonatal outcome OR Preterm
birth”, “Maternal Anemia OR Anemia AND

Neonatal outcome OR Preterm birth AND

cohort study”.

2, Steps of Meta-Analysis

1) Formulate research questions in the PICO
format (Population, Intervention, Com-
parison, Outcome).

2) Search primary study articles from data-
bases such as Science direct, Google
Scholar, Springer, and PubMed.

3) Perform screening by determining inclu-
sion and exclusion criteria and conduct-
ing critical assessments.

4) Perform data extraction and analysis
using RevMan 5.3 Software

5) Interpret the results and draw conclu-
sions.

3. Inclusion Criteria
The primary articles involved in the analysis
are primary studies with a cohort study de-
sign, full text available in English, published
between 2018-2022, reporting the results of
calculating the adjusted odds ratio (aOR),
including information on the age limit of the
mother, both adolescents and adults, and
hemoglobin levels.

4. Exclusion Criteria

Primary research, if the number of samples is

<200, teenage pregnancies with certain risk

factors, pregnancies in women with anemia
and a history of previous preterm birth will be
excluded.

5. Operational Definition of Variable

Maternal Age was mother’s age when
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pregnant, adolescent age if the age was less
than 20 years old at the time of pregnancy
and adult age if more than 20 years old.
Low Hemoglobin Level during Preg-
nancy was less than 11.5 gr/dL

Low Birth Weight was baby's birth weight
is less than 2500 grams

Preterm Birth was the baby was born
before the mother's gestation was 37 weeks.
6. Instrument

Primary studies that have been screened are
subject to critical appraisal or study reviews
to determine eligibility. The assessment
instrument uses the Critical Appraisal Cohort
Study for Meta-analysis Research published
by the Magister in Public Health (2023).

7. Data Analysis

Article search results are collected with the
help of the PRISMA diagram. Primary artic-
les that match the determination of inclusion
criteria and CASP assessment were analyzed
using the Review Manager (RevMan) 5.4
application. The magnitude of the effect size
and confidence interval (95% CI) is obtained
from calculating the aggregate aOR value.
The calculation of the estimated amount of
heterogeneity (I2) was carried out by choo-
sing the random effect model approach be-
cause the estimated amount of heterogeneity
was > 50%.

RESULTS

1. Study Characteristics

Search results on the electronic database
obtained as many as 1,368 articles.
Duplication removal was performed on 17
articles. After the initial screening, 1,255
articles were issued. Full text article reviews
were conducted on 101 primary articles. A
total of 89 articles were again excluded
because they did not meet the inclusion
criteria. The final results obtained were 12
cohort articles that were subjected to
quantitative synthesis and meta-analysis.
The cohort articles were published between
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2018-2022. The search review process can be 2. Relationship between maternal age
seen in PRISMA Flowchart in Figure 1 while during pregnancy and LBW

the distribution of research areas is in Figure Six cohort studies were included in the meta-
2. analysis of the effect of maternal age at

pregnancy on the incidence of LBW.

Article detected database Articles after duplication are removed
search (n= 1,368) (n=17)

A 4

A\ 4
Filtered articles (n=1,351)

Identification

i Articles issued (n=1,255)

- - 1. The title is irrelevant (n=1,174)
Full text is considered »| 2. Language other than English (n=5)
appropriate (n=101) 3. Books/Proceedings (n=73)

¢ 4. Not open access (n=3)

Articles were subjected to
qualitative analysis (n=12)

Full text released (n=89)
1. Not a cohort study (n=18)

A 4

Articles included in the .| 2. Outcomes other than
quantitative Esynthesis " LBW/premature (n=15)
meta-analysis (n=12) 3. Variable differences (n=45)

4. Not open access (n=3)

Included || Eligibility || Screening

Figure 1. PRISMA Flow Diagram Results

Figure 2 summarizes the distribution of the analysis. The following are the results of
cohort primary articles included in the meta- critical appraisal for the cohort study.

1 studies
in Africa

Figure 2. Map of the Research Area
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Table 1. Critical appraisal results of primary cohort studies on the relationships
between maternal age at pregnancy, anemia, LBW, and preterm birth

. uestions
Article 1a 1b 1c 1d 2a 2b Q3a 3b 4a g4b 5a 6a 6b 7 Total
Abebeetal.(2020) 2 2 2 2 2 2 2 2 1 1 2 2 2 2 26
Dowleetal.(2018) 2 2 2 2 2 2 2 1 2 2 2 2 2 2 27
Genc et al. (2021) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 28
Kartaslietal.(2019) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 28
Kassaetal.(2019) 2 2 2 2 2 2 2 1 1 2 2 2 2 2 26
gsoyfé;la etal. 2 2 2 2 2 2 2 2 0 2 2 2 2 2 26
Moraesetal.(2018) 2 2 2 2 2 2 2 1 1 1 2 2 2 2 25
Kabiretal.(2022) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 28
Chu et al. (2020) 2 2 2 2 2 2 2 1 2 2 2 2 2 2 27
Shi et al. (2022) 2 2 2 2 2 2 2 1 2 2 2 2 2 2 27
Ronkainen et al. 2 2 2 2 2 2 2 2 1 2 2 2 2 2 27
(2019)
Smithetal.(2019) 2 2 2 2 2 2 2 1 2 1 2 2 2 2 26
Description of Critical Appraisal Criteria: studied at the start of the study?
1. Formulation of research questions in the b. Was there a distinction between the
acronym PICO exposed group and the unexposed group
a. Isthe population in the primary study the at the start of the study?
same as the population in the PICO meta- 4. Design-related bias
analysis? a. Is there no possibility of "Loss-to Follow-
b. Is the operational definition of interven- up Bias" in primary studies?
tion, namely the exposed status in the b. Whether primary study researchers have
primary study, the same as the definition made efforts to prevent or overcome such
intended in the meta-analysis? bias (e.g., selecting highly motivated sub-
c. Isthe comparison, namely the unexposed jects, subjects who are easy to track, or
status used by the primary study, the providing incentives to subjects so they
same as the definition intended in the do not drop out)
meta-analysis? 5. Methods for controlling confusion

. Are the outcome variables examined in

the primary studies the same as the defi-
nitions intended in the meta-analysis?

. Methods for selecting research subjects
. Is at the start of the study, the target

population and accessible population has
not experienced it the outcome being
studied?

. Were the groups differentiated at the

start of the study? exposed group and
unexposed group

. Methods for selecting research subjects
. Did the target population and accessible

population not experience the outcomes
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Whether the primary study researcher has
made efforts to control the influence of
confounding (for example, conducting a
multivariate analysis to control the influ-
ence of a number of confounding factors, or
performing matching).

6.
a.

Statistical analysis methods

Did the researcher analyze the data in this
primary study with a multivariate analy-
sis model (e.g., multiple linear regression
analysis, multiple logistic regression
analysis, Cox regression analysis?

. Does the primary study report effect sizes
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or relationships resulting from multi-
variate analysis (e.g., adjusted OR,
adjusted regression coefficient)
7. Conflict of interest
Is there no possibility of a conflict of interest
with the research sponsor, which could
cause bias in concluding the research
results?
Scoring Instructions:
1. Total number of questions = 14 questions.
2. The answer "Yes" to each question gives a
score of "2". The answer "Undecided"

gives a score of "1". The answer "No" gives
a score of "0".

3. Maximum total score= 14 questions x 2=
28.

4. Minimum total score = 14 questions X 0 =
0. So, the range of total scores for a
primary study is between 0 and 28.

5. If the total score of a primary study is >=
24, then the study can be included in the
meta-analysis. If the total score of a
primary study was <24, then the study
was excluded from the meta-analysis.

Table 3. Summary of cohort articles from primary study sources with sample size

(n=43,399)
Author C S le P lati I . C . o
(Year) ountry Sample opulation Intervention omparison utcome
Dowle etal. English 4,332 Pregnant Age <19 years  Age 20-34 LBW
(2018) mother years
Moraes etal Zambia 1,328 Pregnant Age 10-15 Age 20-24 LBW
(2018) mother years years
Usynina et Russia 35,104 Pregnant Age <19 years  Age 20-34 LBW
al. (2018) mother years
Kassaetal. Ethiopia 1,116 Pregnant Age 15-19 years Age 20-34 LBW
(2019) mother years
Abebe etal. Ethiopia 618 Pregnant Age <19 years  Age <27 years LBW
(2020) mother
Gencetal.  Tirkiye 901 Pregnant Age <16 years  Age 25-35 LBW
(2022) mother years

Table 4. Data of adjusted odds ratio (aOR) and 95% confidence interval (CI 95%)
effect of maternal age at pregnancy on the incidence of LBW

Author aOR Lower Limit Upper Limit
Genc et al. (2022) 4.75 2.26 9.21
Moraes et al. (2018) 1.42 0.42 4.83
Usynina et al. (2018) 0.72 0.55 0.95
Kassa et al. (2019) 2.14 1.36 3.36
Abebe et al. (2020) 2.22 1.13 4.36
Dowle et al. (2018) 1.10 0.81 1.50

The forest plot in Figure 3 shows the effect
of maternal age during pregnancy on the
incidence of low birth weight. However, sta-
tistically the effect does not show a signifi-
cant relationship. Mothers aged <19 years
during pregnancy had a 1.63 risk of giving
birth to babies with low birth weight (aOR=
1.63; 95% CI= 0.96 to 2.78; p= 0.070). The
heterogeneity calculation also shows high
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results, namely I2= 86% so that the calcu-
lation of the estimated magnitude is chosen
using the random effect model.

Figure 4, the funnel plot above shows
that the distribution of effect estimates is
quite symmetrical. the number of plots is the
same between the right and left sides of the
vertical line. Symmetrical funnel plots
indicate no publication bias.
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a. Forest plot

Odds Ratio (Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% ClI
Abebe 2020 07975 03445 159% 2221113, 4.36) —
Diowle 2018 0.0853 015861 200% 1.107[0.81,1.49) T
Genc 2022 145531 0379 151% 4.75[2.26,9.98) —
kassa 20149 07608 02313 186% 214 [1.36, 3.37] —
Moraes 2018 0.3492 06245 10.0% 1.42[0.42, 482 N R —
synina 2018 -0.3285 01374 203% 0.72[0.455 0.94)] =
Total (95% CI) 100.0% 1.63 [0.96, 2.78] -
Heterogeneity: Tau®= 0.34; Chi®= 3666, df= 45 (P = 0.00001); F= 86% 0 IDE E|=1 1=E| SIEI
Test for overall effect Z=1.81 (F=0.07) ’ ’ <19 years

Figure 3. Forest plot of the relationship between
the age of pregnant women and LBW

b. Funnel plot
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Figure 4. Funnel plot of the relationship between
the age of pregnant women and LBW

3. Relationship between maternal age
during pregnancy and premature
birth

There were six cohort study articles included

in the meta-analysis of the effect of maternal

age at pregnancies on preterm birth.

The forest plot in Figure 5 shows the
effect of maternal age during pregnancy on
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premature birth. However, statistically the
effect is not significant. Mothers aged <19
years during pregnancy had a 1.41 risk of
giving birth to premature babies (aOR= 1.41;
95% CI= 0.78 to 2.56; p= 0.250). Hetero-
geneity calculations show high results 12 =
93% so that the calculation of the estimated
magnitude chosen uses the random effect
model.
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Table 5. Summary of cohort articles from primary study sources with sample size (n=

55,049)
Author . . .

(Year) Country Sample Population Intervention Comparison Outcome
Dowle et United 4,591 Pregnant Age <19 years Age 20-34 Premature
al. (2018) Kingdom mother years birth
Usynina et Russia 35,110 Pregnant Age <19 years Age 20-34 Premature
al. (2018) mother years birth
Karatagh et  Tiirkiye 12,687 Pregnant Age <15 years Age 25-30 Premature
al. (2019) mother years birth
Kassa et Ethiopia 1,114 Pregnant Age 15-19 Age 20-34 Premature
al. (2019) mother years years birth
Abebe et Ethiopia 618 Pregnant Age <19 years Age <27 Premature
al. (2020) mother years birth
Genc et al. Tiirkiye 926 Pregnant Age <16 years Age 25-35 Premature
(2022) mother years birth

Table 6. Data on adjusted odds ratio (aOR) and 95% confidence interval (95%CI)

for the effect of maternal age during pregnancy on preterm birth

95% CI
Author aOR Lower Limit Upper Limit
Genc et al. (2022) 7.54 5.12 9.43
Usynina et al. (2018) 0.94 0.76 1.17
Karatsli et al. (2019) 0.34 0.19 0.65
Kassa et al. (2019) 1.65 1.09 2.49
Abebe et al. (2020) 2.87 1.49 5.52
Dowle et al. (2018) 1.10 0.78 1.56

Figure 6 of the funnel plot above shows
that the distribution of effect estimates is
quite symmetrical because the number of
plots is the same between the right and left

publication bias.

a. Forest plot

sides of the vertical line. The symmetrical
funnel plot illustrates the absence of

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Karatasli 2014 -1.0788 02869 157% 0.24 [0.19, 0.61] —
Usyhina 2018 -0.0618 01085 181% 084 [0.76, 1.16] -
Dowle 2018 0.0953 017584 174% 1.101[0.78, 1.54] -
kKassa 20149 naoos 021148 17.0% 1.65 [1.09, 2.50] ——
Ahebe 2020 1.0543 03345 151% 287 [1.449, 58.53] —
Genc 2022 1.6034 02408 16E% 487 [310, 7.97] —
Total (95% CI) 100.0% 1.41 [0.78, 2.56]

L

Heterogeneity: Tau®= 0.50; Chi®= 67.23, df= 5 (P = 0.00001}; F= 93% I I

Testfor overall effect £=1.14 (P =0.25) =19 tahun

Figure 5. Forest plot of the relationship between
age at pregnancy and preterm birth
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b. Funnel plot
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Figure 6. Funnel plot of the relationship between
maternal age during pregnancy and premature birth

Table 7. Summary of cohort articles from primary study sources by sample size

(n=16,554,075)
Author Inter- Compa-

(Year) Country Sample Population vention rison Outcome
Chu et al. Chinese 12,844 Pregnant Anemia (Hb  Not Premature
(2018) Taipei mother <9.9 g/dL) anemic birth
Ronkainen  Finlandia 18,074 Pregnant Anemia Not Premature
et al. (2019) mother (Hb<11g/dL) anemic birth
Smith etal. Canada 444,745 Pregnant Anemia Not Premature
(2019) mother (Hb=7-8.9 anemic birth
g/dL)
Kabiretal.  Bangladesh 2,259 Pregnant Anemia Not Premature
(2022) mother (Hb < 11 anemic birth
g/dL)
Shi et al. China 16,076,153 Pregnant Anemia Not Premature
(2022) mother (Hb=7-9 anemic birth
g/dL)

Table 8. Data on adjusted odds ratio (OR) and 95% confidence interval (95%CI) on
the effect of anemia during pregnancy with preterm birth

95% CI
Author aOR Lower Limit Upper Limit

Chu et al. (2018) 1.31 0.98 1.77

Ronkainen et al. (2019) 1.60 1.26 2.02

Smith et al. (2019) 2.26 2.02 2.54

Kabir et al. (2022) 2.03 1.01 4.25

Shi et al. (2022) 1.18 1.17 1.19
4. Relationship between anemia in the meta-analysis of the effect of anemia
during pregnancy and premature during pregnancy on preterm birth. The
birth forest plot in Figure 7 shows the effect of
There were five cohort study articles included anemia on preterm birth. Statistically, the
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effect shows a significant relationship.
Mothers who experience anemia during
pregnancy have a 1.60 times risk of giving
birth to premature babies (aOR= 1.60; 95%
CI= 1.10 to 2.32; p= 0.010). The results of
the heterogeneity calculation also show a
fairly high value of 12 = 97% so that the
calculation of the estimated magnitude is

a. Forest plot

chosen using the random effect model.

Figure 8 of the funnel plot above shows
that the distribution of effect estimates is
quite symmetrical because the number of
plots is the same between the right and left
sides of the vertical line. A symmetrical
funnel plot indicates that there is no
publication bias.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chu 2019 027 01481 203% 1.31[0.98,1.79] =
kahir 2022 0708 03562 128% 2.03701.01,4.08 —
Ronkainen 2014 047 01219 211% 1.60[1.26, 2.03] =
ghi 2022 01655 0.0043 231% 1A8[01.17,1.19) n
Smith 2019 05154 00573 227% 2.268[2.02, 253 L
Total (95% CI) 100.0% 1.60 [1.10, 2.32] <
Heterogeneity, Tau®= 0,16, Chi*= 13679, df= 4 (P < 0.00001); F=87% EI.IDS D?E % EIEI

Testfor overall effect Z= 2 45 (P=0.01)

Mo-Anemia Anemia

Figure 7. Forest plot of the relationship between
anemia during pregnancy and preterm birth

b. Funnel plot
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Figure 8. Funnel plot of the relationship between
anemia in pregnancy and preterm birth

DISCUSSION
1. Relationship between Mother's Age
at Pregnancy and Low Birth Weight
Of the six primary studies that were included
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in the analysis, not all carried out age
classification, so that the age category of
adolescents was used by WHO, namely age
10-19 years. From Figure 3 we can see that
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the results of the meta-analysis did not show

a significant relationship between maternal

age <19 years and LBW. Research by Dowle

et al., (2018) and Usynina et al., (2018) has

a large study sample. However, the results of

the relationship analysis are not significant.

Studies with large samples whose results do

not show a significant relationship tend to

draw an effect size close to the zero line

(Retnawati et al., 2018) (Figure 3).

This included primary study takes the
value of the adjusted odds ratio (aOR). This
value is the result of multivariate analysis
between variables that have been adjusted
for confounding factors. Pregnancy in ado-
lescence is faced with several conditions. In
Australia, pregnant adolescents tend to be in
families with economic, educational and
health limitations. The LBW rate for teenage
pregnancies is 8.9%. Imbalance in socioeco-
nomic conditions in adolescents, exposure
to cigarettes, alcohol, lack of antenatal care
also have an impact on maternal and neo-
natal health later (Mann et al., 2020).

Nonetheless, in the study of Dowle et
al., (2018) it was reported that it had limita-
tions in conducting an analysis with possible
confounding factors so that this also
provided opportunities for different effect
size values.

2. Relationship between maternal age
during pregnancy and premature
birth

The results of the RevMan 5.4 analysis in

this meta-analysis stated that maternal age

<19 years (adolescent pregnancy) had a 1.41

risk of giving birth to a premature baby

(aOR= 1.41; 95% Cl= 0.78 to 2.56; p=

0.250). Although it provides a risk for pre-

term birth, it is statistically less significant.

The same is mentioned in another study.

Research states that mothers who are still

teenagers (15—19 years) are 1.20 times at risk

of experiencing preterm labor (aOR= 1.20;

95% CI= 0.60 to 2.30; p=0.600) (Jeena et

www.thejmch.com

al., 2020). Adolescents tend to be gynecolo-
gically immature (eg, short cervix (25 mm),
small uterine volume) and susceptibility to
subclinical infections. Adolescent adapta-
tion disorders with changes in pregnancy
physiology that appear can trigger preterm
birth (Simon et al., 2002). However, the
knowledge factor, access to health facility
services, especially health care during preg-
nancy and adequacy of nutrition, are things
that are closely related between teenage
pregnancies and premature births. Some of
these things continued to cause inhibited
intrauterine growth (Diabelkova et al.,
2023). Other studies also support that factor
analysis of inadequate access to prenatal
care by pregnant adolescents has an effect
on preterm birth (Elias et al., 2022).

3. Relationship between anemia duri-

ng pregnancy and premature birth

There were five cohort study articles that
were included in the meta-analysis of the
effect of anemia during pregnancy on pre-
mature birth with a sample size of n=
16,554,075. The results of the RevMan 5.4
analysis show that there is an effect of
anemia in preterm birth. Statistically the
effect is significant. Mothers who experience
anemia during pregnancy have a 1.60 times
risk of giving birth to premature babies
(aOR= 1.60; 95% CI= 1.10 to 2.32; p=
0.010). In fact, severe anemia during preg-
nancy increased the risk of preterm birth
3.27 times (aOR= 3.27; 95% CI= 2.21 to
4.84). In addition, premature birth is asso-
ciated with neonatal death (aOR=10.60;
95% CI= 9.28 to 12.10) (Gurung et al.,
2020). In cases of anemia during pregnancy,
especially due to iron deficiency, it will cause
disruption in the transport of hemoglobin in
the blood. As a result, the transfer of O2 to
the placenta and fetus is also hampered. In
addition, it makes less functioning enzymes
and cell tissues. Disruption of myometrial
contractions and dysfunction of the placenta
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triggers premature birth (Jaleel and Khan,
2008).

AUTHOR CONTRIBUTION
Ima Kusumawati as the main researcher
chose the theme, conducted a primary
article search, processed the results and
compiled interim results. Bhisma Murti and
Eti Poncorini Pamungkasari provided a
review of the results of the analysis, selected
articles, gave directions in preparing the
results of the analysis and discussion.

FUNDING AND SPONSHORSHIP
This study is self-funded.

CONFLICT OF INTEREST
There is no conflict of interest in this study.

ACKNOWLEDGMENT
The author thanks the database of electronic
journals, especially Google Scholar,
PubMed, Science Direct and Springer.

REFERENCES

Abebe AM, Fitie GW, Jember DA, Reda MM,
Wake GE (2020). Teenage pregnancy
and its adverse obstetric and perinatal
outcomes at Lemlem Karl Hospital,
Tigray, Ethiopia, 2018. Biomed Res Int.
2020: 1—9. https://doi.org/10.1155/-
2020/3124847

Chu FC, Shao, SSW, Lo LM, Hsieh TT, Hung
TH (2020). Association between mat-
ernal anemia at admission for delivery
and adverse perinatal outcomes. J
Chinese Med Assoc. 83(4): 400—405.
https://doi.org/10.1097/JCMA.000000
0000000215

Critical Appraisal Skills Programme. (2018).
CASP Checklist: 12 questions to help
you make sense of a Cohort Study. CASP
Checklists Oxford, 2018: 1—7. http://-
www.casp-uk.net/casp-toolschecklists

Daniels S, Robson D, Flatley C, Kumar S (2017).

www.thejmch.com

Demographic characteristics and
pregnancy outcomes in adolescents —
experience from an Australian perinatal
centre. Aust New Zeal J Obstet Gynaecol.
57(6): 630—635. https://doi.org/10.1111-
/ajo.12651

DeMarco N, Twynstra J, Ospina MB, Darrington
M, Whippey C, Seabrook JA (2021).
Prevalence of low birth weight, premature
birth, and stillbirth among pregnant
adolescents in Canada: A Systematic
Review and Meta-analysis. J Pediatr
Adolesc Gynecol. 34(4): 530—537. https-
://doi.org/10.1016/J.JPAG.2021.03.003

Diabelkova J, Rimarova K, Dorko E, Urdzik P,
Houzvickova A, Argalasova L. (2023).
Adolescent pregnancy outcomes and
risk factors. International Int J Environ
Res Public Health 20(5): 0—9. https://-
doi.org/10.3390/ijerph20054113

Elias D, Campaiia H, Poletta FA, Heisecke, SL,
Gili JA, Ratowiecki J, Pawluk M et al.
(2022). Preterm birth etiological
pathways: a Bayesian networks and
mediation analysis approach. Pediatr
Res. 91(7): 1882-1889. https://doi.-
0rg/10.1038/S41390-021-01659-4

Fleming N, Ng N, Osborne C, Biederman S,
Yasseen AS, Dy J, White RR, Walker M
(2013). Adolescent pregnancy outcomes
in the province of Ontario: A cohort
study. J Obstet Gynaecol Canada. 35(3):
234—245. https://doi.org/10.1016/S17-
01-2163(15)30995-6

Garzon S, Cacciato PM, Certelli C, Salvaggio C,
Magliarditi M, Rizzo G (2020). Iron
deficiency anemia in pregnancy: novel
approaches for an old problem. Oman
Med J. 35(5): e166. https://doi.org/-
10.5001/OMJ.2020.108

Genc S, Ciftci MA, Cingillioglu B, Akturk E,
Sahin O, Kukrer S, Yurci A, Mihmanli V
(2022). Adverse obstetric outcomes in
early and late adolescent pregnancy. J
Exp Clin Med. 39(1): 237—244. https:-

773



Kusumawati et al./ Associations between Maternal Age, Hemoglobin Level, Low Birth Weight

//doi.org/10.52142/omujecm.39.1.46

Gurung R, Malqvist M, Hong Z, Poudel PG,
Sunny AK, Sharma S, Mishra S, et al.
(2020). The burden of adolescent mot-
herhood and health consequences in
Nepal. BMC Pregnancy Childbirth. 20-
(1). https://doi.org/10.1186/S12884-
020-03013-8

Huang L, Purvarshi G, Wang S, Zhong L,
Tang H (2015). The influence of iron-
deficiency anemia during the pregnancy
on preterm birth and birth weight in
South China. J Food Nutr Res. 3(9):
570-574. https://doi.org/10.12691/JF-
NR-3-9-2

Indarti J, Al Fattah AN, Dewi Z, Hasani RDK,
Mahdi FAN, Surya R (2020). Teenage
pregnancy: obstetric and perinatal
outcome in a tertiary centre in Indonesia.
Obstet Gynecol Int. 2020. https://-
doi.org/10.1155/2020/2787602

Jaleel R, Khan A (2008). Severe anemia and
adverse pregnancy outcome. J Surg
Pakistan. 13(4): 147-150.

Jeena PM, Asharam K, Mitku AA, Naidoo P,
Naidoo RN (2020). Maternal demographic
and antenatal factors, low birth weight
and preterm birth: findings from the
mother and child in the environment
(MACE) birth cohort, Durban, South
Africa. BMC Pregnancy Childbirth. 20-
(625): 1—11. https://doi.org/10.1186/s-
12884-020-03328-6

Kabir MA, Rahman MM, Khan MN (2022).
Maternal anemia and risk of adverse
maternal health and birth outcomes in
Bangladesh: A nationwide population-
based survey. PLoS ONE. 17(12): 1—14.
https://doi.org/10.1371/journal.pone.o
277654 _

Karatash V, Kanmaz AG, Inan AH, Budak A,
Beyan E (2019). Maternal and neonatal
outcomes of adolescent pregnancy. J
Gynecol Obstet Hum Reprod. 48(5):
347-350. https://doi.org/10.1016/j.jo-

www.thejmch.com

g0h.2019.02.011

Kassa GM, Arowojolu AO, Odukogbe AA,
Yalew AW (2019). Adverse neonatal
outcomes of adolescent pregnancy in
northwest Ethiopia. PLoS ONE. 14(6):
https://doi.org/10.1371/JOURNAL.PO
NE.0218259

Mann L, Bateson D, Black KI (2020). Teenage
pregnancy. Aust J Gen Pract. 49(6): 310—
316. https://doi.org/10.31128/AJGP-02-
20-5224

Dowle KM, Kilner K, Burley VJ, Soltani H
(2018). Impact of adolescent age on
maternal and neonatal outcomes in the
Born in Bradford cohort. BMJ Open. 8(3):
1—-10. https://doi.org/10.1136/bmjo-
pen2017-016258

Minjares GRO, Lopez SAR, Valdez SC, Carrillo
ML, Corral DVC (2016). Maternal and
perinatal outcomes among adolescents
and mature women: a hospital-based
study in the North of Mexico. J Pediatr
Adolesc Gynecol. 29(3): 304—311. https:-
//doi.org/10.1016/j.jpag.2015.11.005

Moraes AN, Likwa RN, Nzala SH (2018). A
retrospective analysis of adverse
obstetric and perinatal outcomes in
adolescent pregnancy: the case of Lua-
pula Province, Zambia. Maternal Heal-
th, Neonatology and Perinatology, 4-
(1):20. https://doi.org/10.1186/s407-
480180088-y

Retnawati H, Apino E, Djidu HK, Anazifa RD
(2018). Pengantar Analisis Meta (Edisi
1) (Issue July).

Ronkainen J, Lowry E, Heiskala A, Uusitalo I,
Koivunen P, Kajantie E, Vaarasmaki M. et
al. (2019). Maternal hemoglobin
associates with preterm delivery and
small for gestational age in two finnish
birth cohorts. Eur J Obstet Gynecol
Reprod Biol. 238: 44—48. https://doi.-
org/10.1016/j.ejogrb.2019.04.045

Serunjogi RB, linda M, Mumpe MD, Willianson
D, Valencia D (2021). Comparative

774



Kusumawati et al./ Associations between Maternal Age, Hemoglobin Level, Low Birth Weight

analysis of perinatal outcomes and birth
defect amongst adolescent and older
Ugandan mothers: evidence from a
hospital-based surveillance database.
Reprod Health. 18(56). https://doi.org
/10.1186/s12978-021-01115-W

Shi H, Chen L, Wang Y, Sun M, Guo Y, Ma S,
Wang X et al. (2022). Severity of anemia
during pregnancy and adverse maternal
and fetal outcomes. JAMA Netw Open.
5(2): 1—13. https://doi.org/10.1001/-
jamanetworkopen.2021.47046

Smith C, Teng F, Branch E, Chu S, Joseph KS
(2019). Maternal and perinatal mor-
bidity and mortality associated with
anemia in pregnancy. Obstet Gynecol.
134(6):1234—1244. https://doi.org/-
10.1097/A0G.0000000000003557

Simon CS, Beach RK, McGregor JA (2002).
Does incomplete growth and develo-
pment predispose teenagers to preterm
delivery? A template for research. J Pe-
rinatol. 22(4): 315—323. https://doi.-
org/10.1038/sj.jp.7210694

www.thejmch.com

Usynina AA, Postoev V, Odland JO, Grjibovski

AM (2018). Adverse pregnancy outco-
mes among adolescents in Northwest
Russia: A population registry - based
study. Int J Environ Res Public Health.
15(2): https://doi.org/10.3390/ijerph-
15020261

WHO (2022). Retrieved November 30, 2022,

from https://www.who.int/news-ro-
om/fact-sheets/detail/adolescent-pr-
egnancy

Young MF, Oaks BM, Tandon S, Martorell R,

Dewey KG, Wendt AS (2019). Maternal
hemoglobin concentrations across preg-
nancy and maternal and child health: a
systematic review and meta-analysis.
Ann N Y Acad Sci. 1450 (2019): 47-68
https://doi.org/10.1111/nyas.14093

Yuce T, Aker SS, Seval MM, Kalafat E, Soy-

lemez F (2015). Obstetric and neona-
tal outcomes of adolescent pregnancy.
North Clin Istanbul. 2(2): 122—127. https:-
//doi.org/10.14744/nci.2015.86158

775



