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ABSTRACT
Introduction: Maternal dietary nutrient intake during pregnancy plays a key role in the growth of the
foetus. Understanding the relation between maternal nutrition and birth outcomes may provide a basis
for developing nutritional interventions that will improve birth outcomes and long-term quality of life
and reduce mortality, morbidity, and health-care costs. Maternal body mass index (BMI) and
gestational weight gain (GWG) represent the major determinants of maternal adaptation to
incremental energy needs during pregnancy. Maternal undernutrition associated with low birth
weight, preterm birth, low APGAR score, still birth and neonatal mortality. The aim of the present
study was to distinguish the effect of maternal undernutrition on the foetal outcome.
Materials and Methods: In the present study 197 placentae were collected under 2 groups. Group-I
(Control group): normal pregnant women. Group II (Study group) consists of Subgroup IIA Undernourished mothers with anaemia, Subgroup-IIB: Undernourished mothers without anaemia,
Subgroup-IIC: Anaemic mothers with pre-pregnancy BMI>18.5kg/m2. Out of 197 placentae, 92 were
of group I, 41 of subgroup IIA, 20 were of subgroup IIB and 44 were of subgroup IIC.
Results: In the present study, it was observed that increased numbers of low birth weight babies,
preterm births, low APGAR score, NICU admissions and still births or intrauterine deaths were
significantly increased in undernourished group particularly in undernourished mothers with anemia
(Subgroup IIA).
Conclusion: Maternal undernutrition gives poor outcome of pregnancy. Counseling should be needed
to all women in reproductive age group so that they can attain normal BMI before conception as well
as adequate gestational weight gain during pregnancy. Regular antenatal care is mandatory to take the
all sufficient supplements in order to prevent the adverse outcome of pregnancy.
Keywords: Undernutrition, Maternal Body Mass Index, Gestational weight Gain, Anaemia, Foetal
Outcome

I.

INTRODUCTION
Maternal dietary nutrient intake
during pregnancy plays a key role in the
growth of the foetus. In population,
Malnutrition is very common particularly it
increases during pregnancy. Whenever
pregnant women suffer by this condition;

their fetus is also affected. [1] Understanding
the relation between maternal nutrition and
birth outcomes may provide a basis for
developing nutritional interventions that will
improve birth outcomes and long-term
quality of life and reduce mortality,
morbidity, and health-care costs. [2]
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Maternal body mass index (BMI) and
gestational weight gain (GWG) represent
the major determinants of maternal
adaptation to incremental energy needs
during pregnancy. [3] According to 2009
IOM/NRC13 guidelines for rate of total
weight gain during pregnancy for women
with singleton foetus are: For women with a
BMI < 18.5 Kg/m2, a weight gain of 28–
40lb (12.7Kg -18.1 Kg) was recommended;
with a BMI of 18.5-24.9 Kg/m2, a weight
gain of 25–35lb (11.3Kg-15.8 Kg) is
recommended. [4] The weight of the infant at
birth is a powerful predictor of infant
growth and survival, and is dependent on
maternal health and nutrition during
pregnancy. [5] Low birth weight is defined
by the World Health Organization (WHO)
as weight at birth less than 2500 g (5.5lb).
Low birth weight continues to be a
significant public health problem globally
and is associated with a range of both shortand long term consequences. Overall, it is
estimated that 15% to 20% of all births
worldwide
are
low
birth
weight,
representing more than 20 million births a
year. [6] Maternal nutritional status of preSign
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pregnancy and gestational weight gain
(GWG) affects the preterm birth (PTB). [7]
According to World Health Organization,
Preterm birth is defined as babies born alive
before 37 weeks of pregnancy are
completed. [8] Preterm birth infants are
associated with low APGAR score and
neonatal mortality. [9]
In 1952, Dr. Virginia APGAR
developed the score known as APGAR
score which is a quick method to know the
health of new-born children. [10,11] It was
calculated by five features: Appearance
(skin colour), Pulse (Heart rate), Grimace
response (reflexes), Activity (muscle tone)
and Respiration of baby which is
summarized in Table 1. Each scored on a
scale of 0 to 2, with 2 being the best score,
then summing up the five values thus
obtained. The resulting APGAR score
ranges from zero to 10. The test is generally
done at one and five minutes after birth, and
may be repeated later if the score is and
remains low. Scores 7 and above are
generally normal, 4 to 6 fairly low, and 3
and below are generally regarded as
critically low. [12]

TABLE 1
Score
2
1
Normal over entire body
Normal except extremities
>100bpm
<100bpm
Sneezes, coughs, pulls Grimace on suction or aggressive
away
stimulation
Active
Arms and legs flexed
Good, Crying
Slow, Irregular

At 1-minute test low APGAR score
may show that the neonate has need of
medical attention [13] but does not
necessarily indicate a long-term problem,
particularly if the score recovers at the fiveminute test. An APGAR score that remains
below 3 at later time such as 10, 15, or 30
minutes
may
indicate
long-term
neurological damage, including a small but
significant increase in the risk of cerebral
palsy. However, the APGAR test's purpose
is to determine quickly whether a new-born
needs immediate neonatal intensive care. [10]
Maternal malnutrition may leads to
stillbirth and neonatal mortality. [14]

0
Cyanotic or pale all over
Absent
No response
Absent
Absent

According to WHO stillbirth is defined as a
baby born with no signs of life at or after 28
weeks' gestation. [15] The first 28 days of life
is the neonatal period which represent the
most susceptible time for a child’s survival.
If the death occurs in this period is known
as neonatal death. [16] The aim of the present
study to distinguish the effect of maternal
undernutrition on the foetal outcome.
II.

MATERIALS AND METHODS
This study was conducted at the
Department of Anatomy, Rama Medical
College, Hospital and Research Centre,
Rama University, Kanpur (India). The
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material for the study consists of
197singleton pregnant women who were
attended and admitted in the department of
Obstetrics and Gynaecology at Rama
hospital with permission from the
institutional ethical committee and consent
of pregnant women. In the present study, 2
groups were made. Control group (Group I):
normal pregnant women (Pre-pregnancy
BMI between 18.5 kg/m2 - 25 kg/m2, Total
weight gain during pregnancy between
11.3Kg-15.8Kg
and
Hb
level
is
>11grms/dl). Study group (Group II) consist
of subgroup IIA - Undernourished mothers
with anaemia (Pre-pregnancy BMI <18.5
kg/m2, Total weight gain during pregnancy
<12.7Kg and, Hb level is <11grms/dl)
Subgroup-IIB: Undernourished mothers
without anaemia: (Pre-pregnancy BMI
<18.5 kg/m2, total weight gain during
pregnancy <12.7Kg and, Hb level is
>11g/dl). Subgroup-IIC: Anaemic mothers
with pre-pregnancy BMI>18.5kg/m2. Out of
197 placentae, 92 were of group I, 41 of

subgroup IIA, 20 were of subgroup IIB and
44 were of subgroup IIC. Non anaemic
mothers with pre-pregnancy BMI>25kg/m2
and Twin pregnancies were excluded. In the
present study, pregnancy outcome such as
low birth weight, preterm births, APGAR
score, neonatal intensive care unit (NICU)
admissions, stillbirths, neonatal deaths were
recorded and analysed.
The Statistical Package for the
Social Sciences (SPSS) was used for all data
analyses. The outcome variables were
expressed as the absolute number
(percentage). Logistic regression analysis
was performed to compute odds ratios with
95% confidence intervals in subgroups IIA,
IIB, and IIIB versus Group I women for
well-known foetal outcome.
III.

RESULTS
The present study conducted for the
foetal outcome of the undernourished
mothers which is summarized in Table 2.

TABLE II: EFFECT OF UNDERNUTRITION ON FOETAL OUTCOME
Groups
YES (%)
NO (%)
OR (95% CI)
Group-I (n=92)
10 (10.87) 82 (89.13) 1.0 (Reference)
Subgroup-IIA (n=41) 27 (65.85) 14 (34.15) 15.81 (6.29-39.71)
Subgroup-IIB (n=20) 10 (50)
10 (50)
8.20 (2.74-24.51)
Subgroup-IIC (n=44) 9 (20.45)
35 (79.55) 8.20 (2.74-24.51)
Group-I (n=92)
14 (15.22) 78 (84.78) 1.0 (Reference)
Preterm Birth
Subgroup-IIA (n=41) 19 (46.34) 22 (53.66) 4.81 (2.08-11.11)
Subgroup-IIB (n=20) 7 (35.00)
13 (65.00) 3.00 (1.02-8.84)
Subgroup-IIC (n=44) 13 (29.55) 31 (70.45) 2.34 (1.00-5.50)
Group-I (n=92)
14 (15.22) 78 (84.78) 1.0 (Reference)
APGAR score <7
Subgroup-IIA (n=41) 23 (56.10) 18 (43.90) 7.11 (3.08-16.47)
at 1 min
Subgroup-IIB (n=20) 12 (60.00) 8 (40.00)
5.57 (1.96-15.84)
Subgroup-IIC (n=44) 15 (34.09) 29 (65.91) 2.88 (1.24-6.70)
Group-I (n=92)
10 (10.87) 82 (89.13) 1.0 (Reference)
APGAR score <7
Subgroup-IIA (n=41) 20 (48.78) 21 (51.22) 7.80 (3.18-19.16)
at 5 min
Subgroup-IIB (n=20) 9 (45.00)
11 (55.00) 5.47 (1.80-16.58)
Subgroup-IIC (n=44) 8 (18.18)
36 (81.82) 1.82 (0.66-4.99)
Still Birth/ Intrauterine Death(IUD) Group-I (n=92)
1 (1.09)
91 (98.91) 1.0 (Reference)
Subgroup-IIA (n=41) 5 (12.20)
36 (87.80) 12.64 (1.43-111.97)
Subgroup-IIB (n=20) 1 (5.00)
19 (95.00) 4.79 (0.29-80)
Subgroup-IIC (n=44) 1 (2.27)
43 (97.73) 2.11 (0.12-34.64)
Group-I(n=90)
10 (11.11) 80 (88.89) 1.0 (Reference)
NICU Admission
Subgroup-IIA (n=36) 17 (47.22) 19 (52.78) 7.15 (2.83-18.09)
Subgroup-IIB (n=18) 10 (55.56) 8 (44.44)
5.09 (1.60 -16.13)
Subgroup-IIC (n=43) 10 (23.26) 33 (76.74) 2.42 (0.92-6.36)
Group-I (n=90)
1 (1.11)
89 (98.89) 1.0 (Reference)
Neonatal Death
Subgroup-IIA (n=36) 2 (5.56)
34 (94.44) 5.24 (0.46-59.63)
Subgroup-IIB (n=18) 1 (5.56)
17 (94.44) 5.23 (0.31-87.83)
Subgroup-IIC (n=43) 1 (2.33)
42 (97.67) 2.12 (0.13-34.7)
OR: Odds Ratio; CI: Confidence Interval.
Variables
Low Birth Weight

In this study, it was analysed that low
birth weight babies in subgroup IIA and IIB

P- Value
<0.0001
0.0002
0.1372
0.0002
0.0463
0.0537
<0.0001
0.0013
0.0140
<0.0001
0.0027
0.2437
0.0227
0.2755
0.5992
<0.0001
0.0057
0.0723
0.1823
0.2499
0.5986

were 15.81 and 8.2 times greater than group
I which were highly significant (95%CI:
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6.29-39.71; p<0.0001) and(95% CI:2.7424.5; P= 0.0002) respectively whereas in
subgroup IIC, it was not significant.
In the present study, it was observed that
in subgroup IIA and IIB, preterm birth was
4.81 and 3 times greater than Group-I which
were significant (95%CI: 2.08-11.11;
p=0.0002 and (95% CI: 1.02-8.84;p=
0.0463) respectively. But, in subgroup IIC,
it was 2 times greater than the group I which
was showing border line significance (95%
CI: 1.00-5.50; p= 0.0537).
In subgroup IIA, IIB and IIC,
APGAR score <7 at 1min of born baby was
7.11, 5.57 and 2.28 times greater than group
I which were highly significant (95% CI:
3.08-16.47 p<0.0001), (95% CI: 1.9615.84;p=0.0013) and (95% CI: 1.24-6.70
p=0.0140 ) respectively. In subgroup IIA,
IIB APGAR Score <7 at 5min of born baby
was 7.80 and 5.47 times greater than group I
which were highly significant (95% CI:
3.18-19.16; p<0.0001) and (95% CI: 1.8016.58; p=0.0027) respectively But, in
subgroup IIC, it was 1.82 times greater than
group I which was not significant with the p
value 0.2437.
Still Birth/IUD also noticed in
subgroup IIA was 12.64 times greater than
group I (95%CI: 1.43-111.97) which was
significant with the p value: 0.0227 whereas
in subgroup IIB and IIC were 4.79 and 2.11
times greater than group I which were not
significant with the p value: 0.2455 and
0.5992 respectively.
In subgroup IIA and IIB, NICU
admissions were 7.15 and 5.09 times greater
than group I which were highly significant
(95%CI: 2.83-18.09; p<0.0001) and (95%
CI: 1.60-16.13; p=0.0057) respectively
whereas in subgroup IIC, it was 2.42 times
greater than group I with the p value 0.0723.
In subgroup IIA, IIB and IIC,
neonatal death was 5.24, 5.23 and 2.12
times greater than group I but it was not
significant with the p value 0.1823, 0.2499
and 0.5986 respectively.

IV.

DISCUSSION
In the present study, it was analysed
that low birth weight babies in subgroup IIA
and IIB were 15.81 and 8.2 times greater
than group I which were highly significant
p<0.0001 and 0.0002 respectively whereas
in subgroup IIC, it was not significant. Saha
D et al., (2013) observed that 72% low birth
weight babies in underweight mothers [17]
while Bharpoda NY et al., (2016) noticed
that 69.69%. [18] According to Sangeeta VB
et al., (2014) study in anaemic mothers, low
birth weight and very low birth weight was
found with 54%, 9% respectively. They also
analysed that there was a 2.8 times risk of
low birth weight in the anaemic group (95%
CI=2.1-3.8). [19]
In the present study, it was observed
that in subgroup IIA and IIB, preterm birth
was 4.81 and 3 times greater than Group-I
with the p value 0.0002, 0.0463
respectively. Xinxo S et al., (2013) observed
that the women belong to the underweight
group were more likely to have a preterm
birth [OR =2.7 CI: (1.3 4.1) p<0.001]
compared to normal weight women. [7] A
meta-analysis of Rahman M et al., (2015)
also found underweight women have higher
risk of preterm birth. [20] Lone FW et al.,
(2004) studied that risk of preterm delivery
was four times higher among anaemic
women with a statistical significant
association (95% CI: 2.5–6.3). [21] Sangeeta
VB et al., (2014) observed that risk of
preterm delivery was 1.7 times higher
among anaemic women with a statistically
significant association (95% CI: 1.3-2.1). [19]
Nair A et al., (2016) noticed that there was
statistically significant increased risk of
preterm delivery among anaemic women,
27.9% preterm birth in anaemic group and
7.2% in non-anaemic group. [22]
In our study, in subgroup IIA, IIB
and IIC, APGAR score <7 at 1min of born
baby was 7.11, 5.57 and 2.28 times greater
than group I which were highly significant
with the p value: <0.0001, 0.0013 and
0.0140 respectively. In subgroup IIA, IIB
APGAR Score <7 at 5min of born baby was
7.80 and 5.47 times greater than group I

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.8; Issue: 5; May 2018

125

Kiran Kumar P et al. Effect of Maternal Undernutrition on Foetal Outcome

which were highly significant with the p
value: <0.0001 and 0.0027 respectively)
But, In subgroup IIC, it was 1.82 times
greater than group I which was not
significant with the p value 0.2437.In the
study of Bharpoda NY et al., (2016),
APGAR score ≤7 was 10 (30.30%) in
underweight group and 6 (13.04%) in
normal weight group. [18] Lone FW et al.,
(2004) analysed that the risk of an APGAR
score <7 at 5 min was 1.7 (95% CI: 1.2–3.7)
for anaemic women. [21] Ahmad MO and
Kalsoom U (2015) observed that the 16 out
of 50 babies delivered to mothers in the
anaemic group in their study showed a low
APGAR at 1 min as against 04 out of 50 in
the babies delivered to the mothers in the
non-anaemic group. The difference between
the two groups was found to be statistically
very significant (p<0.003). In their study, 12
out of 50 babies delivered to mothers in the
anaemic group showed a low APGAR at
five minutes as against 03 out of 50 in the
babies delivered to the mothers in the nonanaemic group. The difference between the
two groups was found to be statistically
significant (p<0.012). The number of
anaemic mothers who showed a low
APGAR score of their infants were more at
both one (32%) and five minutes (24%) as
compared to the non-anaemic group (08%
and 06% respectively), with a statistically
highly significant difference of these two
variables (p<0.003 and p<0.01 respectively)
between the two groups. [23]
Still Birth/IUD also noticed in
subgroup IIA was 12.64 times greater than
group I (OR: 12.64; CI: 1.43-111.97) which
was significant with the p value: 0.0227
whereas in subgroup IIB and IIC were 4.79
and 2.11 times greater than group I which
were not significant with the p value: 0.2455
and 0.5992 respectively. In subgroup IIA,
IIB and IIC, neonatal death was 5.24, 5.23
and 2.12 times greater than group I but it
was not significant with the p value 0.1823,
0.2499 and 0.5986 respectively. In Kumar
HAS et al., (2017) study, 2 neonatal deaths
out of 32 in underweight group were
observed. [24] On average, the study found

15 stillbirths and 37 early neonatal deaths
per 1000 live births. This is consistent with
other low- and lower middle-income
countries. [25,26] F.W. Lone et al., (2004)
found that the risk association of IUD was
3.7 times higher among anaemic women
(95% CI: 0.86–14.6). The risk of PNM was
3.2 times higher among anaemic women
(95% CI: 0.7–14.6). [21] Sirpurkar M et al
(2015) observed that stillbirths are more
common in anaemia group (10.53%) as
compared to normal pregnancies (3.33%)
which is quiet obvious as these conditions
are known to affect the perinatal outcome
[27]
Sangeeta VB et al., (2014) They also
were at 1.8 times increased risk of IUD
compared to the non-anemic population
(95% CI=1.4-2.4). [19]
In subgroup IIA and IIB, NICU
admissions were 7.15 and 5.09 times greater
than group I which were highly significant
with the p value: <0.0001 and 0.0057
respectively whereas in subgroup IIC, it was
2.42 times greater than group I with the p
value 0.0723. Hoellen F et al., (2014)
observed that admission on neonatal
intensive care unit (ICU) was necessary in
significantly more cases among underweight
group than in normal weight group. [28]
Kumar HAS et al., (2017) also noticed that
the NICU admissions were 6 (20.67%) in
underweight group. [24]
V.

CONCLUSION
The present study concluded that
maternal undernutrition gives poor outcome
of pregnancy with increased number of low
birth weight babies, preterm births, low
APGAR score, NICU admissions, still
births and neonatal deaths. Adverse foetal
outcome was greater in maternal
undernutrition with anaemia. Counselling
should be needed to all women in
reproductive age group so that they can
attain normal BMI before conception as
well as adequate gestational weight gain
during pregnancy. Regular antenatal care is
mandatory to take the all sufficient
supplements in order to prevent the adverse
outcome of pregnancy.

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.8; Issue: 5; May 2018

126

Kiran Kumar P et al. Effect of Maternal Undernutrition on Foetal Outcome

ACKNOWLEDGEMENT
The Author is thankful to the Principal of Rama
Medical College, Hospital and Research Centre,
Kanpur (India) for the permission to perform
this original research work at this institute.
REFERENCES
1. Blumfield ML, Hure AJ, Macdonald-Wicks
LK, Smith R, Simpson SJ, Giles WB, et al.
Dietary balance during pregnancy is
associated with fetal adiposity and fat
distribution. Am J ClinNutr 2012;96:103241.
2. Kathleen
Abu-SaadandDrora
Fraser.
Maternal Nutrition and Birth Outcomes.
Epidemiol Rev 2010;32:5–25.
3. Irene Cetin, Arianna Laoreti. The
importance of maternal nutrition for health.
Journal of Pediatric and Neonatal
Individualized Medicine 2015;4(2): 1-11
4. Kathleen M. Rasmussen, Patrick M.
Catalano, Ann L Yaktine. New guidelines
for weight gain during pregnancy. What
obstetrician/gynaecologists should know.
CurropinObster Gynecol. 2009 December;
21(6): 521-526.
5. SumithraMuthayya. Maternal nutrition &
low birth weight - what is really important?
Indian J Med Res 130, November 2009, pp
600-608
6. World health organization. Global Nutrition
Targets 2025: Low birth weight policy brief.
2014;
WHO
reference
number:
WHO/NMH/NHD/14.5.
Available
at
http://www.who.int/nutrition/publications/gl
obaltargets2025_policybrief_lbw/en/
7. SonelaXinxo, AstritBimbashi, Eduardz.
Kakarriqi, Edmond Zaimi. Association
between maternal nutritional status of
prepregnancy, gestational weight gain &
preterm birth. Mater Sociomed. 2013;
25(1):6-8.
8. World
health
organization.
www.who.int/mediacentre/factsheets/fs363/
en/
9. Weinberger B, Anwar M, Hegyi T, Hiatt M,
Koons A, Paneth N. Antecedents and
Neonatal Consequences of Low APGAR
Scores in Preterm Newborns: A Population
Study.
Arch
PediatrAdolesc
Med.
2000;154(3):294–300.
doi:10.1001/archpedi.154.3.294
10. APGAR V. A proposal for a new method of
evaluation of the newborn infant. Curr Res
AnesthAnalg. 1953;32:260–267

11. Finster, M.; Wood, M. (May 2005). "The
APGAR score has survived the test of
time". Anesthesiology. 102 (4): 855–857
12. Holton, Tim. "What Are APGAR Scores,
And Why Are They Important?".
www.holtonlaw.com.
13. Casey, B. M.; McIntire, D. D.; Leveno, K. J.
(February 15, 2001). "The continuing value
of the APGAR score for the assessment of
newborn infants". N Engl J Med. 344 (7):
467–471.
14. Holger W. Unger, Per Ashorn, Jordan E.
Cates, Kathryn G. Dewey and Stephen J.
Rogerson. Undernutrition and malaria in
pregnancy – a dangerous dyad? Unger et al.
BMC Medicine (2016) 14:142
15. World health organization. Maternal,
newborn, child and adolescent health.
Available
at:
http://www.who.int/maternal_child_adolesc
ent/epidemiology/stillbirth/en/
16. Danzhen You et al., Levels & Trends in
Child Mortality. Report 2015. Available at:
https://www.unicef.org/publications/files/Ch
ild_Mortality_Report_2015_Web_9_Sept_1
5.pdf
17. DhrubajyatiSaha, Pampa Roy, Arnab Kumar
Koley, ApurbaSaha, Babul Chandra Dey,
Madhumoy Ari, Tapan Kumar Ganguly,
Asish Kumar, Mukhopadhyaya. Maternal
Bmi- How it Affect Obstetric Behaviour and
Pregnancy Outcome. Journal of Evolution
of Medical and Dental Sciences 2013;
2(35),6622-6630.
18. Bharpoda NY, Leuva BR, Patel U, Patel
SG, Srikranthi, Kothari A. Study of the
effect of maternal body mass index (BMI)
on perinatal outcome. IAIM, 2016; 3(2): 7478.
19. SangeetaVB, pushpalatha. S. Severe
Maternal Anemia and Neonatal Outcome
Sch. J. App. Med. Sci., 2014; 2(1C):303309
20. Rahman M, Abe S, Kanda M, Narita S,
Rahman M, Bilano V, Ota E, Gilmour S,
Shibuya K. Maternal body mass index and
risk of birth and maternal health outcomes
in low-and middle-income countries: a
systematic review and meta-analysis. Obes
Rev. 2015;16(9):758–70.
21. Lone FW, QureshiRN and Emanuel F.
Maternal anaemia and its impact on
perinatal outcome. Tropical Medicine and
International Health.2014; 9(4); 486–490.

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.8; Issue: 5; May 2018

127

Kiran Kumar P et al. Effect of Maternal Undernutrition on Foetal Outcome

22. Aparna
Nair,
Chandana
C.,
ShreedharVenkatesh, Sampath Kumar.
Evaluation of maternal anemia in tertiary
care centre and its neonatal outcomes.
International Journal of Reproduction,
Contraception, Obstetrics and Gynaecology.
2012;5(10).
23. Ahmad MO and Kalsoom U. Effect of
maternal anaemia on APGAR score of
newborn. Journal of Rawalpindi Medical
College; 2015; 19(3): 239-242
24. Kumar HSA, Chellamma VK. Effect of
Maternal Body Mass Index on Pregnancy
Outcome. Int J Sci Stud 2017;4(10):81-84.
25. Cousens S, Blencowe H, Stanton C, Chou
D, Ahmed S, Steinhardt L, Creanga AA,
Tunçalp Ö, Balsara ZP, Gupta S. National,
regional, and worldwide estimates of
stillbirth rates in 2009 with trends since

1995: a systematic analysis. Lancet. 2011;
377(9774):1319–30.
26. Lawn JE, Cousens S, Zupan J, Team LNSS.
4 million neonatal deaths: when? Where?
Why? Lancet. 2005;365(9462):891–900.
27. Sirpurkar M, Anjankar VP. Study of
correlation between placental morphology
and adverse perinatal outcome in different
conditions affecting pregnancy. Int J Reprod
Contracept Obstet Gynecol 2015;4:1165-8.
28. Hoellen F, Hornemann A, Haertel C, Reh A
et al. Does Maternal Underweight Prior to
conception Influence Pregnancy Risks and
Outcome? in vivo 28: 1165-1170 (2014)V.
P. Gountis and A. G. Bakirtzis, “Bidding
strategies for electricity producers in a
competitive electricity marketplace,” IEEE
Trans. Power System, vol. 19, no. 1, pp.
356–365, Feb. 2004.

How to cite this article: Kumar PK, Singh S, Srivastava RK et al. Effect of maternal undernutrition
on foetal outcome. Int J Health Sci Res. 2018; 8(5):122-128.

***********

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.8; Issue: 5; May 2018

128

