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ABSTRACT

Background: Preterm delivery (PTD), defined as childbirth before 37 completed
weeks of gestation, remains a major cause of neonatal morbidity and mortality
worldwide. While maternal obesity is a well-recognized risk factor, the impact of low
maternal BMI on preterm birth outcomes in developing countries is less explored.
Objective: to evaluate the risk of premature delivery among women undergoing
treatment at a Quetta tertiary care hospital in connection to low maternal body mass
index (BMI <18.5 kg/m?). Methodology: 110 pregnant women between the ages of
18 and 40 who were chosen at random participated in a six-month qualitative study.
Clinical records and semi-structured interviews were used to gather data. The
relationship between low BMI and PTD was investigated using thematic analysis.
Results: Preterm birth occurred in 48.4% of underweight women (n=62) as opposed
to 18.8% of women with normal BMI. Early delivery and problems such PPROM and
fetal growth limitation were substantially correlated with socioeconomic difficulties,
poor attendance during prenatal care, and nutritional inadequacies. Conclusion:
Preterm birth risk is greatly increased by low mother BMI. Reducing negative
outcomes requires improving access to prenatal care and maternal nutrition.
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INTRODUCTION

As aresult of their high prevalence as well as the perils that
it poses, maternal obesity and overweightness has in the
recent past exceeded smoking as the greatest preventative
factor to the development of poor pregnancy outcomes in
most countries in the world. (1)

It is the premature birth that is the prime cause of
perinatal deaths, morbidity among children in the infancy
stage of life and chronic disability of the nonmalformed
children (2). The costs are relative to the age of gestation
making it worse as the gestation age goes low. Most
recently, two reviews and two studies have observed that
compared to lower weight BMIs, women with obesity
grades 2 to 3 (body mass index [BM], calculated by dividing
weight in kilograms by height in meters squared] 25-<30
and 35-<35), were more prone to deliver very or
moderately prematurely (less than 32 and 32-36 weeks,
respectively), though there is weaker evidence that
overweight (BMI 25-<30) and obese grades 1 to 3

Even though in a significant or minor part, obesity
augments the threat of having an unmedicated preterm
birth and preterm premature birth, (4,5) as well as the
prospect of having a spontaneous preterm birth is not still
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well known and with an apparent distinction in the
longevity of the affiliation, which varies with the
gestational age. One of such conditions is obesity that
might be linked with inflammation and infection, and it
was more prevalent in bad preterm than in moderately
preterm people. (10,11)

The Swedish Medical Birth Register registered over
1.5 million births during 1992-2010 and the records
contained gestation age and preconception BMI during
early pregnancy. It is due to this data set that we could
differentiable the risks of preterm delivery in pregnant
women with excess weight or other obesity grades and in
women who experienced preterm delivery spontaneously
and who had a medically indicated type of preterm
delivery.

Obesity and obesity are the most prevalent
complications as far as pregnancy is concerned in the
industrialized and some developing countries. There is 33
percent of overweight and obese pregnant women in the
UK. The prevalence of obesity among pregnant women in
the US varies between 11 percent4 to 40 percent3 whereas
overweight among pregnant women ranges between 12
percent2 and 38 percent3. Overweight or obesity in
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pregnant women is 16 percent in China in comparison to 8
percent in India and 26 percent in China (12).

Type 2 diabetes mellitus, hypertension, heart disease
and stroke are adult onsets diseases linked to low birth
weight as fetal growth indicator (12). More so, a number of
researchers have found some correlation between birth
weight with different negative outcomes in reproductive
health and pregnancy such as a decreased fertility (13),
miscarriage, gestational diabetes related mellitus, pre-
eclampsia, low birth weight among the infant, birth by
cesarean section and pre premature labor (PTD) (14).

With regard to low birth weight among women, it has
so far emerged that a woman who delivers less than 2,500
g (low birth weight) is more likely to bear preemies
(partaken through 15,16 though not all (17,18)
researchers). Putting as an example, the odds ratio (95%
CI) of PTD in maternal low birth weight (B/2,500 g ) of
African Americans and Whites was 1.6 (1.3 1.9) and 1.3
(1.0 1.6) respectively, in adjusted maternal age, education,
marital status, parity prenatal care utilization and
cigarette smoking (19) according to Simon and colleagues.

Results of two recent studies that considered the risk
of PTD using continuous measures of pre-pregnancy BMI
show that the shorter PTD risk was found to differ by the
decreasing levels of BMI below 2226 kg/m2as a range
normally referred to as normal weight [20, 21]. Higher BMI
and increase in PTD were not significantly correlated in
both of the studies. The other study however, determined
the gestational age using the last menstrual period and
basically only a small number of PTD people with a BMI
higher than 25 were investigated and in the first study only
a part of the cases of premature birth were considered
whose cause was the spontaneously occurring birth of the
child before 36 weeks.

The aim of the study is to monitor the effects of low
body mass index (BMI) of the mother in terms of preterm
delivery (PTD) occurrence.

LITERATURE REVIEW

The birth at less than 37 complete weeks of gestation is
called preterm birth (PTD) and remains an important
global source of perinatal morbidity and childhood
mortality, in addition to health complications later in life.
Even though maternal obesity has attracted much
attention due to a variety of unfavorable pregnancy
outcomes, recent evidence shows that low maternal body
mass index (BMI) has a significant likelihood of leading to
postpartum depression. As reviewed in epidemiological
evidence, biological processes, and confounding factors,
this literature review aims at comprehending the
association between low maternal BMI and premature
birth.

In a series of large epidemiological studies, it is
consistently established that maternal underweight is
associated with the elevated risk of spontaneous preterm
birth. Indicatively, Han et al. (2011) discovered that
women with a BMI of less than 18.5 kg/m 2 were likely to
have short deliveries compared to those with normal BMIs
(22). The use of the Swedish Medical Birth Register which
includes the data on more than 1.5 million pregnancies
also led to the detection of a U-shaped curve of the PTD risk
which was identified by Cnattingius et al. (2013) who
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discovered that low and high BMI were both associated
with increased risks of premature birth (23).

Mechanically, low BMI is considered as an indicator of
poor nutrition of the mother and may even affect the
development of the fetus and the placenta. Uteroplacental
insufficiency is one of the key contributors of spontaneous
PTD, and it may occur due to poor nutritional reserves
adversely affecting placental angiogenesis [24]. Moreover,
underweight women may be deficient in crucial fatty acids
and microelements, which play the important role in
maintaining pregnancy and in the processes of
inflammatory response (25).

A meta-analysis performed by Goldenberg et al.
(2008) established that maternal under nutrition was
associated with a 1.5-2 times chance of spontaneous
preterm birth (26). They theorized that malnutrition
would allow immunological and endocrine systems to be
modified that would foster the preterm contractility of the
uterus, or would burst the membrane. In addition, the
thinness of mothers and pregnancy before time could
correlate with hormonal changes caused by stress such as
the rise in cortisol (27).

One of the studies of 5,000 women, who were
pregnant in Bangladesh, showed that the intensity of
preterm delivery was significantly higher in women, who
had low BMI (below 18.5) (14.5 percent) compared to the
normal group of women (8.7 percent) (28). Such findings
were consistent with the US ones which revealed that, even
though adjusting the results to certified confounding
variables that included maternal age, parity, smoking, and
socioeconomic status, there was a 1.4-fold risk of PTD
association with low pre-pregnancy BMI (29).

Low BMI and PTD appear to have inflammation and
infection as the primary aspects of association, although
the specific molecular mechanisms have remained
sophisticated. Underweight mothers may become more
prone to infection leading to cytokine cascades and
membrane rupture or premature cervical dilation (30).
Low BMI and PTD risk are also associated as studies show
that intrauterine infections are disproportionately high
among under-nourished populations (31).

The existence of this association can also be
intermediary to behavior and sociodemographic variables.
Women with low BMIs often become members of
socioeconomically weak groups due to their unfavorable
eating habits, a higher exposure to psychosocial stresses,
and a lack of access to prenatal care (32). By way of
example, an article by Kramer et al. (2001) reported that
bad nutritional habits, low educational level, and young
age of mother were the concomitant risk factors among
underweight women experiencing PTD (33).

Low BMI has been also associated with the medically
indicated preterm births which are often caused by
preeclampsia or fetal growth restriction (FGR) along with
spontaneous preterm births. Childhood undernutrition,
especially at birth and prenatal insufficient maternal
weight gain have been cited as contributing to poor fetal
development and often necessitating a premature delivery
of the unborn in the best of interest of the child (34).

Nobody can be sure, however, that these correlations
are shown by all investigations. Certain studies had
identified that in the presence of other risk factors like
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maternal comorbidities, lifestyle or genetic predisposition,
no or very few correlations point to low BMI and PTD. An
example of this is that a prospective cohort study
conducted in Denmark, adjusted to smoking and obstetric
history, showed that when the underweight women were
compared with the normal weight, there was no
statistically significant rise in the risk of PTD (35).

These inconsistencies mean that this relationship can
be conditional and control dependent on several genetic
and environmental factors.

To conclude, much data evidence suggests that low
maternal BMI is a significant determinant of preterm birth,
primarily by processes of sociodemographic disadvantage,
placental insufficiency, dietary inadequacies, and infection
vulnerability. Existing evidence underlines the importance
of adequate maternal nutrition and attention to prenatal
care in women with underweight, although additional
research with more detailed data is still required to have a
clearer view of the causality and potential treatment.

Research Objective

This study aims at defining the correlation between low
maternal body mass index (BMI) and the probability of
preterm delivery (PTD). Specifically, it will tell whether
woman below the BMI of 18.5 kg/m 2 have greater risk of
giving birth to premature infants either because they did it
naturally or due to medical intervention technique. The
base actions like placental, non-standing, infection-
vulnerate, and deficiency in nutrition will be traced in the
present study. Factors that confound, like maternal age,
socioeconomic and access to prenatal care, are also
considered. The goal is to inform early detection, and
intervention plans among the at-risk pregnant women.

METHODOLOGY

This qualitative study was aimed at examining the
connection of low value of maternal body mass index
(BMI) with preterm delivery (PTD) risk. The observations
and research were done within a six-month interval in a
Quetta tertiary care hospital, a major referral center in the
region concentrated in the field of maternal and obstetric
care.

Random sampling of 110 expectant mothers was
carried out. Women having singleton pregnancies
ovulating between the ages of 18 and 40 years that came
in to admit to their delivery or prenatal care and whose
body mass index before becoming pregnant was either
known or could be deduced with the help of the data
referring to early gestational weight could be included.
Women with twins/multiple pregnancy(s) or known
chronic medical conditions (e.g. diabetes mellitus,
hypertension or renal disease) were excluded in order to
exclude confounding effects. A structured clinical
observation sheet and semi-structured interviews were
used to collect data. Interventions were performed in one
of the hospitals in a secluded area where the privacy and
comfort of the participant were guaranteed. The primary
areas of inquiry included maternal nutritional health, past
history of weight gain during pregnancy, prenatal care
access, lifestyle factors and prenatal history of infection or

obstetric complications. At consent, they gave out clinical
data like gestational age at delivery, body mass index, and
pregnancy outcome as it appeared in the medical records.

Thematic analysis was performed on the qualitative
data that were coded in a manual way to identify common
patterns and themes that linked low BMI to preterm birth
outcomes. The primary aim was to understand the social
background, lived experience, and biological susceptibility
that undersized moms are at threat of experiencing an
early delivery. An ethical approval was obtained in the case
of the tertiary care hospital Notes on the Institutional
Review Board (IRB) securing the following: there will be
integrity and ethical research practice throughout the
investigation.

RESULTS
Table 1
Frequency of Preterm Delivery by Maternal BMI

0,
BMI Category Number of Preterm D
A N Preterm
Participants (n)  Deliveries (n) Deliveries
Underweight o
(<18.5) 62 30 48.4%
Normal BMI o
(18.5-24.9) 48 9 18.8%
Total 110 39 35.5%
Table 2

Socio-Demographic Profile and Nutritional Habits among
Underweight Mothers (n=62)

Variable Category Frequency (n) Percentage
Age <25 years 38 61.3%
Education No
formal/primary 34 54.8%
only
Income <PKR o
20,000/month 40 64-5%
Daily Meal <3 meals/day 45 72.6%
Frequency
Protein Intake Rarely/Never 39 62.9%

(weekly meat)

Table 3

Distribution of Gestational Age at Delivery
Gestational Age at Delivery Frequency Percentage

(n) (%0)
<32 weeks (Very Preterm) 13 11.8%
32-36 weeks (Moderate Preterm) 26 23.6%
237 weeks (Term) 71 64.6%
Total 110 100%

Table 4
Frequency of Obstetric Complications by BMI Group

Complication Underweight Normal Weight Total
(n=62 (n=48) (n=110)

Fetal Growth
Restriction (FGR) 15 > 20
Pre-eclampsia 7 2 9
PPROM 9 3 12
NoMajor 31 38 69
Complication

Table 5

Access to Prenatal Care by BMI Group
Prenatal Care Underweight Normal Weight Total
Access (n=62) (n=48)
Regular ANC Visits 24 38 62
(=4)
Irregular ANC Visits 38 10 48
(<4)
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DISCUSSION

The qualitative study was conducted to explore the
relationship between low body mass index (BMI) maternal
and preterm delivery (PTD) in mothers who were
pregnant at a tertiary care hospital in Quetta. The findings
suggest that there is a significant correlation between
maternal underweight and the increase of the threat of
preterm birth, and some interrelated clinical, nutritional,
and sociodemographic factors must be deemed an
essential factor.

Table 1 shows that 48.4 percent of underweight
women gave premature birth as compared to 18.8 percent
of the normal BMI. Such significant difference validates
previous studies that indicate low BMI contributes
significantly to pre-mature birth. Other studies, such as
Han et al. studies and the one by Cnattingius et al., also
observed the similar trends and hypothesized that BMI at
both ends, especially at the extreme low end, put one at a
high risk of PTD.

The study revealed that the themes of socioeconomic
and dietary issue were significant. Most of the
underweight people were those below the age of 25, lowly
educated, and had low-income households as observed in
Table 2. Moreover, 62.9 percent of these women have
indicated to have not been taking much or any protein, and
72.6 percent indicated that they took less than three meals
a day. These findings are indicative of chronic under
nutrition that is likely to interfere with fetal growth and
placental functioning. Some nutrients deficiency may as
well weaken the immune system of the mother leaving her
prone to infections that might result in early delivery.

The presentation of the gestational age at the time of
delivery in Table 3 indicated that 11.8 percent of the
participants delivered very early (less than 32 weeks) and
out of all the participants 35.5 percent of them had
preterm births. On a closer observation, it was found that
most of these early births occurred within the underweight
category, and this was in line with the hypothesis that
maternal malnutrition plays a significant role in causing
placental insufficiency and limitation in the development
of the fetus leading to either spontaneous or implied early
deliveries.

REFERENCES

1. Aviram, A, Hod, M., & Yogev, Y. (2011). Maternal obesity:
Implications for pregnancy outcome and long-term risks-a
link to maternal nutrition. International Journal of
Gynecology & Obstetrics, 115(S1).
https://doi.org/10.1016/s0020-7292(11)60004-0

2. Simmons, L. E,, Rubens, C. E., Darmstadt, G. L., &
Gravett, M. G. (2010). Preventing preterm birth and
neonatal mortality: Exploring the epidemiology, causes, and
interventions. Seminars in Perinatology, 34(6), 408-415.
https://doi.org/10.1053 /j.semperi.2010.09.005

3. Hack M, & Fanaroff, A. A. (1993). Outcomes of extremely
immature infants -- A perinatal dilemma. New England
Journal of Medicine, 329(22), 1649-1650.
https://doi.org/10.1056 /nejm199311253292210

4. McDonald, S.D., Han,Z, Mulla, S, & Beyene,]. (2010).
Overweight and obesity in mothers and risk of preterm birth
and low birth weight infants: Systematic review and meta-
analyses. BMJ, 341(jul20 1), c3428-c3428.
https://doi.org/10.1136 /bmj.c3428

Table 4 shows how frequently obstetric problems
were detected. The underweight group had a higher
prevalence of preterm premature rupture of membranes
(PPROM), preeclampsia and fetal growth restriction (FGR).
Such problems are often caused by the low weight gain and
insufficient nutrition of the mother, which aggravates the
situation. Specifically, the prevalence of FGR was
significant in the underweight women highlighting the
impact of maternal thinness on the health of the
uteroplacental.

Table 5 indicates that the other difference among the
BMI groups that was significant was the access to prenatal
care. Only 38.7 percent of underweight women received
four or more visits to antenatal care (ANC) when compared
to 79.2 percent of women with normal BMI. Limited access
to ANC interferes with the early detection of such risk
indicators as low weight gain or abnormal fetal growth. In
qualitative research, it was also indicated that pregnant
moms with underweight were generally oblivious on their
food requirements due to the traditional beliefs, poverty
and lower education levels.

CONCLUSION

The study positively associates preterm delivery with
maternal BMI, especially when this value is low and poor
nutritional status, low access to prenatal care resources,
and low socioeconomic background characterize
underweight women. A large proportion of the
underweight subjects suffered obstetric complications
such as fetal growth restriction and preeclampsia and
almost half of them delivered preterm. Social hardship
along with inadequate prenatal examinations and poor
nutrition were all the reasons that resulted in poor
outcomes. Such findings demonstrate the urgent necessity
of special maternal health programs that undergo routine
BMI monitoring, nutrition counseling, and the spread of
prenatal services. In Quetta, where resources are limited,
the risk of preterm birth can be significantly reduced by
identifying ardent women early and treating or simply
identifying high-risk pregnant women and treating or
simply identifying at-risk women and treating or simply,
early treatment of women at risk.

5. Torloni, M. R,, Betran, A. P., Daher, S., Widmer, M.,
Dolan, S. M., Menon, R,, Bergel, E., Allen, T, & Merialdi, M.
(2009). Maternal BMI and preterm birth: A systematic
review of the literature with meta-analysis. The Journal of
Maternal-Fetal & Neonatal Medicine, 22(11),957-970.
https://doi.org/10.3109/14767050903042561

6. Khatibi, A, Brantsaeter, A, Sengpiel, V., Kacerovsky, M.,
Magnus, P., Morken, N., Myhre, R., Gunnes, N., &
Jacobsson, B. (2012). Prepregnancy maternal body mass
index and preterm delivery. American Journal of Obstetrics
and Gynecology, 207(3), 212.e1-212.e7.
https://doi.org/10.1016/j.2jog.2012.06.002

7. Nohr,E.A, Bech,B.H, Vaeth,M., Rasmussen, K. M.,
Henriksen, T.B., & Olsen,]. (2007). Obesity, gestational
weight gain and preterm birth: A study within the Danish
national  birth  cohort. Paediatric = and  Perinatal
Epidemiology, 21(1), 5-14.
https://doi.org/10.1111/j.1365-3016.2007.00762.x

8. Salihu, H,, Mbah, A. K,, Alio, A. P,, Kornosky, J. L.,
Whiteman, V. E.,, Belogolovkin, V., & Rubin, L.P. (2010).
Nulliparity and preterm birth in the era of obesity

Page | 964

Copyright © 2025. IIBR Published by Indus Publishers

IJBR Vol.3 Issue.5 2025 @@@ ©
CEEMEN This work is licensed under a Creative Commons Attribution 4.0 International License.



https://doi.org/10.1016/s0020-7292(11)60004-0
https://doi.org/10.1053/j.semperi.2010.09.005
https://doi.org/10.1056/nejm199311253292210
https://doi.org/10.1136/bmj.c3428
https://doi.org/10.3109/14767050903042561
https://doi.org/10.1016/j.ajog.2012.06.002
https://doi.org/10.1111/j.1365-3016.2007.00762.x

Safdar, A. et al.,

10.

11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

IJBR Vol.3 Issue.5 2025

Effect of Low BMI On Preterm Delivery

epidemic. The Journal of Maternal-Fetal & Neonatal
Medicine, 23(12), 1444-1450.
https://doi.org/10.3109/14767051003678044

Réisénen, S., Gissler, M., Saari, J., Kramer, M., & Heinonen, S.
(2013). Contribution of risk factors to extremely, very and
moderately preterm births - register-based analysis of
1,390,742 Singleton births. PLoS ONE, 8(4), e60660.
https://doi.org/10.1371 /journal.pone.0060660
Goldenberg, R. L., Culhane, ].F., lams,].D., & Romero, R.
(2008). Epidemiology and causes of preterm birth. The
Lancet, 371(9606), 75-84.
https://doi.org/10.1016/s0140-6736(08)60074-4
Behrman, R. E., & Butler, A. S. (2007). Preterm birth: causes,
consequences, and prevention.
https://cds.psych.ucla.edu/wp-
content/uploads/sites/48/2020/11/2007-Savitz-and-
Dunkel-Schetter-Pre-term-Birth.pdf

Curhan, G. C., Chertow, G. M., Willett, W.C., Spiegelman, D.,
Colditz, G. A, Manson, J. E.,, Speizer, F.E,, & Stampfer, M.].
(1996). Birth weight and adult hypertension and obesity in
women. Circulation, 94(6), 1310-1315.
https://doi.org/10.1161/01.cir.94.6.1310

Ekholm, K. (2005). The probability of giving birth among
women who were born preterm or with impaired fetal
growth: A Swedish population-based registry
study. American Journal of Epidemiology, 161(8), 725-733.
https://doi.org/10.1093 /aje/kwi096
CollinsJW]r,DavidR],PrachandNG,PierceML.Lowbirth
weightacrossgenerations.MaternChildHealth].2003; / 7(4):
/229 37.

Emanuel, Leisenring, Williams, Kimpo, Estee, O’'Brien, &
Hale. (1999). The Washington State intergenerational study
of birth outcomes: Methodology and some comparisons of
maternal birthweight and infant birthweight and gestation
in four ethnic groups. Paediatric and Perinatal
Epidemiology, 13(3), 352-371.
https://doi.org/10.1046/j.1365-3016.1999.00184.x
Hackman, E. (1983). Maternal birth weight and subsequent
pregnancy outcome.JAMA: The Journal of the American
Medical Association, 250(15), 2016.
https://doi.org/10.1001/jama.1983.03340150058027
Klebanoff, M. A, Schulsinger, C., Mednick, B. R., & Secher, N. J.
(1997). Preterm and small-for-gestational-age birth across
generations. American ~ Journal of  Obstetrics and
Gynecology, 176(3), 521-526.
https://doi.org/10.1016/s0002-9378(97)70540-4

Magnus, P, Bakketeig, L. S, & Skjaerven, R. (1993).
Correlations of birth weight and gestational age across
generations. Annals of human biology, 20(3), 231-238.
https://doi.org/10.1080/03014469300002662

Simon, D.M,, Vyas, S, Prachand,N.G., David,R.], &
Collins, J. W. (2006). Relation of maternal low birth weight to
infant growth retardation and prematurity. Maternal and
Child Health Journal, 10(4), 321-327.
https://doi.org/10.1007/s10995-005-0053-z

Salihu, H., Mbah, A., Alio, A., Clayton, H., & Lynch, 0. (2009).
Low pre-pregnancy body mass index and risk of medically
indicated versus spontaneous preterm  Singleton
birth. European Journal of Obstetrics & Gynecology and
Reproductive Biology, 144(2), 119-123.
https://doi.org/10.1016/j.ejogrb.2009.02.047

HAUGER, M. S., GIBBONS, L., VIK, T, & BELIZAN, J. M. (2008).
Prepregnancy weight status and the risk of adverse
pregnancy outcome.Acta Obstetricia et Gynecologica
Scandinavica, 87(9), 953-959.
https://doi.org/10.1080/00016340802303349

Han,Z., Mulla, S, Beyene,]., Liao, G, & McDonald,S.D.
(2010). Maternal underweight and the risk of preterm birth

Cloe

BY NC SA

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

and low birth weight: A systematic review and meta-
analyses. International Journal of Epidemiology, 40(1), 65-
101.

https://doi.org/10.1093/ije/dyq195

Cnattingius, S., Villamor, E., Johansson, S, Bonamy, A. E,,
Persson, M., Wikstréom, A., & Granath, F. (2013). Maternal
obesity and risk of preterm delivery. JAMA, 309(22), 2362.

https://doi.org/10.1001 /jama.2013.6295
Fowden,A.L, & Forhead, A.]. (2004). Endocrine
mechanisms of intrauterine

programming. Reproduction, 127(5), 515-526.
https://doi.org/10.1530/rep.1.00033

Olsen, S. F,, @sterdal, M. L., Salvig, J. D., Mortensen, L. M,,
Rytter, D., Secher, N. ], & Henriksen, T. B. (2008). Fish oil
intake compared with olive oil intake in late pregnancy and
asthma in the offspring: 16 y of registry-based follow-up
from a randomized controlled trial. The American journal of
clinical nutrition, 88(1), 167-175.

https://doi.org/10.1093 /ajcn/88.1.167

Goldenberg, R. L., Culhane, ].F.,, lams,].D., & Romero, R.
(2008). Epidemiology and causes of preterm birth. The
Lancet, 371(9606), 75-84.
https://doi.org/10.1016/s0140-6736(08)60074-4
Wadhwa, P.D,, Sandman, C. A, Porto, M., Dunkel-
Schetter, C., & Garite, T.]. (1993). The association between
prenatal stress and infant birth weight and gestational age
at birth: A prospective investigation. American Journal of
Obstetrics and Gynecology, 169(4), 858-865.
https://doi.org/10.1016/0002-9378(93)90016-c

Rahman, M. M,, Abe, S. K., Kanda, M., Narita, S., Rahman, M. S,,
Bilano, V., ... & Shibuya, K. (2015). Maternal body mass index
and risk of birth and maternal health outcomes in low-and
middle-income countries: a systematic review and meta-
analysis. Obesity reviews, 16(9), 758-770.
https://doi.org/10.1111/0br.12293

Khashan, A. S., & Kenny, L. C. (2009). The effects of maternal
body mass index on pregnancy outcome. European journal of
epidemiology, 24(11), 697-705.

https://doi.org/10.1007 /s10654-009-9375-2

Romero, R., Espinoza, ], Chaiworapongsa, T., & Kalache, K.
(2002). Infection and prematurity and the role of preventive
strategies. Seminars in Neonatology, 7(4), 259-274.
https://doi.org/10.1053/siny.2002.0121

Gravett M. G, Hitti, ], Moore, L, et al. (2000). Serious and life-
threatening pregnancy complications are associated with
intrauterine infection. Am J Obstet Gynecol, 182(5), 1208-
1216.

Blumenshine, P.,, Egerter, S, Barclay, C.]., Cubbin, C, &
Braveman, P. A. (2010). Socioeconomic disparities in
adverse birth outcomes. American jJournal of Preventive
Medicine, 39(3), 263-272.
https://doi.org/10.1016/j.amepre.2010.05.012

Kramer, M., Séguin, L., Lydon, ]., & Goulet, L. (2000). Socio-
economic disparities in pregnancy outcome: Why do the
poor fare so poorly? Paediatric and  Perinatal
Epidemiology, 14(3), 194-210.
https://doi.org/10.1046/j.1365-3016.2000.00266.x
Siega-Riz, A. M,, Adair, L. S., & Hobel, C.]. (1996). Maternal
underweight status and inadequate rate of weight gain
during the third trimester of pregnancy increases the risk of
preterm delivery. The Journal of Nutrition, 126(1), 146-153.
https://doi.org/10.1093/jn/126.1.146

Nohr,E.A, Bech,B.H, Davies,M.],, Frydenberg, M.,
Henriksen, T. B, & Olsen, ]. (2005). Prepregnancy obesity
and fetal death. Obstetrics & Gynecology, 106(2), 250-259.
https://doi.org/10.1097/01.a0g.0000172422.81496.57

Page | 965

Copyright © 2025. IIBR Published by Indus Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.3109/14767051003678044
https://doi.org/10.1371/journal.pone.0060660
https://doi.org/10.1016/s0140-6736(08)60074-4
https://cds.psych.ucla.edu/wp-content/uploads/sites/48/2020/11/2007-Savitz-and-Dunkel-Schetter-Pre-term-Birth.pdf
https://cds.psych.ucla.edu/wp-content/uploads/sites/48/2020/11/2007-Savitz-and-Dunkel-Schetter-Pre-term-Birth.pdf
https://cds.psych.ucla.edu/wp-content/uploads/sites/48/2020/11/2007-Savitz-and-Dunkel-Schetter-Pre-term-Birth.pdf
https://doi.org/10.1161/01.cir.94.6.1310
https://doi.org/10.1093/aje/kwi096
https://doi.org/10.1046/j.1365-3016.1999.00184.x
https://doi.org/10.1001/jama.1983.03340150058027
https://doi.org/10.1016/s0002-9378(97)70540-4
https://doi.org/10.1080/03014469300002662
https://doi.org/10.1007/s10995-005-0053-z
https://doi.org/10.1016/j.ejogrb.2009.02.047
https://doi.org/10.1080/00016340802303349
https://doi.org/10.1093/ije/dyq195
https://doi.org/10.1001/jama.2013.6295
https://doi.org/10.1530/rep.1.00033
https://doi.org/10.1093/ajcn/88.1.167
https://doi.org/10.1016/s0140-6736(08)60074-4
https://doi.org/10.1016/0002-9378(93)90016-c
https://doi.org/10.1111/obr.12293
https://doi.org/10.1007/s10654-009-9375-2
https://doi.org/10.1053/siny.2002.0121
https://doi.org/10.1016/j.amepre.2010.05.012
https://doi.org/10.1046/j.1365-3016.2000.00266.x
https://doi.org/10.1093/jn/126.1.146
https://doi.org/10.1097/01.aog.0000172422.81496.57

