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Abstract

Background: We aimed to systematically evaluate the risk of negative effect for newborns born to expectant
mothers with severe vomiting in terms of birth weight, premature delivery, low Apgar score, and NICU hospi-
talization.

Methods: We conducted a systematically search for relevant studies on PubMed, Embase, Cochrane Libraty,
and CNKI databases, using Newcastle-Ottawa Scale to evaluate research quality, and RevMan 5.3 software for
meta-analysis from 2009 to 2022. The main outcome measures were: Low-birth weight, preterm delivery, low
Apgar score and growth restriction.

Results: In 9 studies, the risk of Low birth weight in hyperemesis pregnant women was increased, and the ran-
dom effect model was OR 2.38 (95% CI 0.43 to 13.13). The heterogeneity of the study was high (I2=100%).
Four studies showed an increased risk of low Apgar scores, with an OR of 2.69 (95% CI 0.30 to 24.48), and
high heterogeneity (I1>=95%). The risk of premature birth in 5 papers is equivalent, with an OR of 0.93 (95%
CI 0.71 to 1.22) and low heterogeneity (I?=6%). The risk of growth restriction was higher in 7 papers, with an
OR of 1.31 (95% CI 0.93 to 1.85) and lower heterogeneity (12=29%). Subgroup analysis showed that heteroge-
neity mainly stemmed from differences in the definition of hyperemesis.

Conclusion: Pregnant women with severe vomiting have a higher risk of giving birth to babies with low birth
weight and low Apgar scores, and a higher risk of giving birth to babies with growth restriction, but the risk of
premature birth is comparable.
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Introduction

In recent years, with the deepening understand-
ing of the importance of nutrition and metabo-
lism during pregnancy, the international attention
to hyperemesis and its complications has gradual-
ly increased (1). Excessive vomiting during preg-
nancy is a phenomenon of refractory vomiting
when pregnant, which can lead to fluid and elec-
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trolyte imbalance, nutritional deficiency and
Weight loss (2).

About 0.3%-10.8% pregnant women have expe-
rienced nausea and vomiting in the Ist three
months of pregnancy (3). It is related to the inci-
dence rate of mother and infant (4). Currently,
severe vomiting during pregnancy is closely relat-
ed to some perinatal outcomes. Women with se-
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vere vomiting have an increasing risk of
preeclampsia, and low birth weight (LBW) (5). It
is not related to Apgar score, congenital malfor-
mations, or perinatal death (6). Hyperemesis
gravidarum usually relieves itself after 12 wk of
pregnancy, and changes in maternal nutritional
status and dehydration in early pregnancy will
have an impact on placental development and
neonatal growth, which will be alleviated with the
cessation of hyperemesis (7). Hyperemesis gravi-
darum can also increase the risk of miscarriage
and premature delivery, and cause intrauterine
growth retardation, threatening the life of the
fetus (8). In addition, hyperemesis gravidarum
may lead to LBW and newborns with low Apgar
score (LAS) (9), increasing the difficulty of neo-
natal care.

Therefore, hyperemesis gravidarum may rise the
threats of various adverse neonatal outcomes
(ANO) such as premature delivery, LBW, LAS
and growth restriction. We aimed to carry out
this analysis to systematically evaluate the impact
of Hyperemesis gravidarum on neonatal out-
comes, so as to provide reference.

Methods

Literature search

This study searched EMbase, Cochrane Library,
PubMed and other database systems from 2009
to 2022 to compare the related researches on ne-
onatal outcomes of pregnant women with Hy-
peremesis gravidarum and those without Hy-
peremesis gravidarum. The main search terms
include “hyperemesis gravidarum”, “pregnancy
complication”, “infant and newborn”, “prema-
ture birth”, “low birth weight”, “hyperemesis”,
“HEG”, etc. The language is limited to English
or Chinese. Inclusion criteria: 1) The type of
study was observational study or randomized
controlled trial; 2) The neonatal outcomes of
Hyperemesis gravidarum and normal pregnant
women were compared; 3) Report relevant indi-
cators of neonatal outcomes, including preterm
birth, birth weight infants, or neonatal hospitali-
zation rates; 4) Corresponding indicators can be
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calculated by providing effect indicator reports or
raw data. Exclusion criteria for literature: 1)
Commentary, review type studies or case reports;
2) Failure to report relevant neonatal outcome
indicators; 3) Repeated publication or data dupli-
cation. Extract relevant research feature infor-
mation, including research type, sample size, ef-
fect indicator classification, and data.

Statistical methods

The experimental data was statistically analyzed
using Review Manager 5.3 software. Compare the
differences in the detection results of different
research methods using OR and its 95% CI as
the effect measure indicators. P<0.05 indicates a
statistically meaningful difference. To test for in-
ter study heterogeneity, =0 indicates no statisti-
cal heterogeneity, I’<50% indicates moderate
heterogeneity; I’>50% means significant hetero-
geneity. If there was no statistical heterogeneity
between the studies, a fixed effects model (FEM)
was utilized for meta-analysis; otherwise, a ran-
dom effects model (REM) was used for it.

Results

Characteristics of inclusion in the study

The literature search process and results are de-
tailed in Fig. 1, and the characteristics of each
study are shown in Table 1. Listed multiple stud-
ies from 2009 to 2022. It covers 9 countries in-
cluding Turkiye, the Netherlands, Indonesia,
Norway, Singapore, Japan, New Zealand, the
United States and China. This includes multiple
research designs, including retrospective cohort
studies, prospective case-control studies, and
prospective cohort studies. Most studies use ICD
(International Classification of Diseases) coding
to define hyperemesis, while others rely on medi-
cal records. The total number of cases of severe
vomiting is 12063, and the total sample size of
the study is 172160. The adverse pregnancy out-
comes associated with hyperemesis mainly in-
clude low birth weight, low APGAR score (LAS),
preterm birth, and growth restriction (Table 1).
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Fig. 1. Flow chart of the literature search

Table 1: Specific Characteristics of Each Study

Research (yr) Research design Definition of se- Severe vomit- Adverse out-

vere vomiting ing/Total sam- comes
ple size

Gunay (2020)(10) Turkey cohort study 1ICD-9 186/386 O@B®
Grooten (2017) the Nethetlands | Prospective case control Medical records 601/5549 @@@
(11)

Buyukkayaci Turkey Randomly sampled case ICD-8/ICD-10 50/100 OB®)
(2015) (12) control

Koudijs (2016) Indonesia Prospective case control Medical records 46/2233 OB@®
13)

Vikanes (2013) Norway Prospective cohort Medical records 814/71468 0@
14

Ong (2021) (15) Singapore Prospective cohort Medical records 67/486 @@@
Morisaki (2022) Japan Prospective cohort Medical records 9983/91313

(16)

Coetzee (2011) New Zealand Cobhort study 1ICD-10 75/142 O@®)
an

Mullin (2012) (18) USA Prospective cohort Medical records 201/390 @
Song (2009) (19) China Prospective cohort Medical records 40/93

Note: @ is LBW, @ is LAS, @ is preterm birth, @ is growth restriction.
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Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Selective reporting (reporting bias)

Buyukkayaci (2015)

Coetzee (2011)

Grooten (2017)

. . Other bias

Gunay (2020)

Heleen (2016)

Morisaki (2022)

Mullin (2012)

Ong (2021)

Song Q (2009)

. . . . . . . . . ’ Random sequence generation (selection bias)

Vikanes (2013)

. ‘ ' . ’ . . . . Incomplete outcome data (attrition bias)

. . . . . . . ' Blinding of outcome assessment (detection bias)
eeeec00 O

Fig. 2: Summary Results of Literature Bias Risk

Inclusion in literature quality evaluation

As Fig. 2, most of the 10 articles are low-risk,
high-quality, and meet the requirements for fur-
ther experiments.

Comparison of methodological results

Comparison of LBW. LAS Results

From Fig. 3A, ’=100% indicates high literature
heterogeneity. Using a REM for meta-analysis,
the combined OR (95% CI) was 2.38 (0.43,
13.13). In Fig. 3B, ’'=95% indicates high hetero-
geneity in the literature, and the combined OR
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(95% CI) was 2.69 (0.30, 24.48) using a REM for
meta-analysis.

Comparison of preterm birth, growth re-
striction Results

In Fig. 3C, P=6%, the literature has low hetero-
geneity, and the FEM was taken for meta-analysis
with a combined OR (95% CI) of 0.93 (0.71,
1.22). From Fig. 3D, ’=29%, and the literature
has low heterogeneity. Using a FEM for meta-
analysis, the combined OR (95% CI) was 1.31
(0.93, 1.85).
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight  M-H.Fixed.95%CI M-H.Fixed.95%CI

Buyukkayaci (2015) 10 50 2 50 10.6%  6.00[1.24,28.99] e

Coetzee (2011) 1 62 7 78 9.9% 0.17(0.02,139] T |

Grooten (2017) 204 601 564 4948 11.7% 3.99[3.30,4.83] __'

Gunay (2020) 16 186 17 200 11.5% 1.01[0.50,2.07] R

Heleen (2016) 2 46 101 2187 10.8% 0.94[0.22,3.93] -
A Morisaki (2022) 3038 9983 436 81330 11.7%  81.16[73.19,89.99] —

Ong (2021) 34 67 225 419 11.6% 0.89[0.53,1.49] T

Song Q (2009) 203 814 17663 70654 11.7% 1.00[0.85,1.17] -

Vikanes (2013) 8 40 2 53 10.6%  6.38[1.27,31.93] S

Tolal(95% CI) 11849 159919 100.00%  2.38[0.43,13.13]

Tolal events 3516 19017 ! ' ' Y

Heterogeneity: Tau’=6.51;Chi’=2549.64,df=8(P<0.00001);I>=100% 0.01 0.1 1 10 100

Test for overall effect: Z=0.99(P=0.32)

Favours [Hypermesis] Favours [control]

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total  Events Total Weight  M-H.Fixed.95%CI M-H.Fixed.95%CI
Coetzee (2011) 1 62 2 78 20.7% 0.62[0.06,7.03]
Gunay (2020) 5 186 5 200 25.4% 1.08[0.31,3.78]
Heleen (2016) 9 46 9 2187 262% 58.86[22.11,156.75] -
B Vikanes (2013) 98 814 8479 70654 27.6%  1.00[0.81,1.24]
Tolal(95% CI) 1108 73119 100.00%  2.69[0.30,24.48] _—
Tolal events 113 8495 I } } ' Y
Heterogeneity: Tau’=4.58;Chi*=64.37,df=3(P<0.00001);1>=95% 0.01 0.1 1 10 100

Test for overall effect: Z=0.88(P=0.38)

Favours [Hypermesis] Favours [control]

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight  M-H.Fixed.95%CI M-H.Fixed.95%CI
Song Q (2009) 32 601 321 4948 60.2% 0.81[0.56,1.18]
Ong (2021) 15 186 22 200 17.8% 0.71[0.36,1.41]
Heleen (2016) 24 46 964 2187 174%  1.38[0.77,2,48]
Gunay (2020) 3 67 10 419 24% 1.92[0.51,7.15)
Grooten (2017) 3 40 3 53 22% 1.35[0.26,7.08]
‘ Tolal(95% CI) 940 7807 100.00%  0.93]0.71,1.22]
Tolal events 71 1320 ' : : ,

Heterogeneity: Chi*=4.24,df=4(P=0.37);1>=6%
Test for overall effect: Z=0.52(P=0.61)

-100 -50 0 50 100

Favours [Hypermesis] Favours [control]

Experimental Control
Study or Subgroup Events Total  Events Total Weight
Buyukkayaci (2015) 10 50 2 50 43%
Coetzee (2011) 10 62 11 78 10.8%
Grooten (2017) 72 601 470 4948 39.7%
Gunay (2020) 11 186 19 200 14.3%
D Heleen (2016) 6 46 212 2187 12.0%
Mullin (2012) 3 201 1 189 2.2%
Ong (2021) 12 67 49 419 16.7%
Tolal(95% CI) 1213 8071 100.00%
Tolal events 124 764

Heterogeneity: Tau’=0.06;Chi’=8.49,df=6(P=0.20);1>=29%
Test for overall effect: Z=1.55(P=0.12)

Odds Ratio Odds Ratio
M-H.Fixed.95%CI M-H.Fixed.95%CI
6.00[1.24,28.99]

R R

1.17[0.46,2.97] g

1.30[1.00,1.69] —
0.60[0.28,1.29] e

1.40[0.59,3.33] —
2.85[0.29,27.63] '

1.65(0.82,3.29]

1.31[0.93,1.85] l‘

-100 -50 0 50 100

Favours [Hypermesis] Favours [control]

Fig. 3: Forest plot of maternal emesis and neonatal outcome indicators
A: Forest map of the occurrence of LBW in newborns of pregnant women with and without severe vomiting. B: Forest map of
the occurrence of LASs in newborns of pregnant women with and without severe vomiting. C: Forest map of the incidence of

premature birth in newborns of pregnant women with and without

hyperemesis. D: Forest map of the occurrence of neonatal

growth restriction in pregnant women with and without severe vomiting

Subgroup analysis

From Fig. 4A, LBW is the main grouping criteri-
on, and the sample size is used as the grouping
basis. The grouping boundary points with signifi-
cant changes in sample size are set at 200 and
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500. According to the results of subgroup group-
ing, when the sample size >200 and >500, their
I* values were 100%, and there was still high het-
erogeneity. The combined OR (95% CI) were
12.14 (11.43, 12.90) and 13.27 (12.48, 14.10). The
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results of subgroup grouping were defined based
on the drama theory. According to medical rec-
otds, its I was 100%, indicating high heterogene-
ity. The I of the literature defining severe vomit-
ing combined with ICD-8/9/10 was 73%, indi-
cating a decrease in heterogeneity. This may be

related to the significant gap in the definition of
heterogeneity and hyperactivity in this study. The
combined OR (95% CI) were 12.47 (11.73, 13.25)
and 1.14 (0.65, 2.00), respectively, as shown in
Fig. 4B.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H.Fixed.95%CI M-H.Fixed.95%CI
1.2.1=200
Grooten (2017) 204 601 564 4948  8.5% 3.99[3.30,4.83] -
Gunay (2020) 16 186 17 200 1.6% 1.01[0.50,2.07]
Heleen (2016) 2 46 101 2187 0.4% 0.94[0.22,3.93] - .
Morisaki (2022) 3038 9983 436 81330 7.0% 81.16[73.19,89.99] 5
A Ong (2021) 34 67 225 419 3.2% 0.89[0.53,1.49] %
Vikanes (2013) 203 814 17663 70564 31.7% 1.00[0.85,1.17] \
Subtotal (95% CI) 11697 159738 52.4%  12.14[11.43,12.90]
Tolal events 3497 19006
Heterogeneity: Chi*=2528.80, df=5(P<0.00001); I’=100%
Test for overall effect: Z=80.83(P<0.00001)
1.2.2=500
Coetzee (2011) 204 601 564 4948 8.5% 3.99[3.30,4.83] -
Heleen (2016) 2 46 101 2187 0.4% 0.94[0.22,3.93] - -
Morisaki (2022) 3038 9983 436 81330 7.0% 81.16[73.19,89.99] s
Vikanes (2013) 203 814 17663 70564 31.7% 1.00[0.85,1.17] ]
Subtotal (95% CI) 11444 159119 47.6%  13.27[12.48,14.10]
Tolal events 3447 18764
Heterogeneity: Chi’=2355.82, df=3(P<0.00001); I’=100%
Test for overall effect: Z=83.35(P<0.00001)
Total (95% CI) 23141 318857 100.00% 12.68[12.14,13.23] )
Tolal events 6944 37770
Heterogeneity: Chi’=4887.82, df=9(£<0.00001); I’=100% [ } } |
0.01 0.1 1 10 100

Test for overall effect: Z=115.97(<0.00001)

Test for subgroup differences: Chi’=4.11, df=1(P=0.04); I’=75.7%

Favours [experimental] Favours [control]

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H.Fixed.95%CI M-H.Fixed.95%CI
Medical records -
Grooten (2017) 204 601 564 4948 16.6% 3.99[3.30,4.83]
Heleen (2016) 2 46 101 2187 0.8% 0.94[0.22,3.93] -
Morisaki (2022) 3038 9983 436 81330 13.7% 81.16[73.19,89.99] p— .
Ong (2021) 34 67 225 419  6.3% 0.89[0.53,1.49] [ |
B Song Q (2009) 203 814 17663 70654 62.3% 1.00[0.85,1.17] _"_
Vikanes (2013) 8 40 2 53 0.3% 6.38[1.27,31.93]
Subtotal (95% CI) 11551 159591 100.0% 12.47[11.73,13.25]
Tolal events 3489 18991
Heterogeneity: Chi’=2475.63, df=5(P<0.00001); 1’=100%
Test for overall effect: Z=81.49(P<0.00001)
——
ICD-8/9/10 ———
Buyukkayaci (2015) 10 601 564 4948 8.5% 6.00[1.24,28.99]
Coetzee (2011) 2 46 101 2187 0.4% 0.17[0.02,1.39] t
Gunay (2020) 3038 9983 436 81330 7.0% 1.01[0.50,2.07]
Subtotal (95% CI) 298 328 100.0% 1.14[6.65,2.00]
Tolal events 27 26
Heterogeneity: Chi’=7.53, df=2(P=0.02); I’=73% ) . . ,
Test for overall effect: Z=0.45(P=0.65) O.I()l Ol.l 1 IIO 1I00
Test for subgroup differences: Chi?=68.64, df=1(P<0.00001); ’=98.5% Favours [experimental ] Favours'[control]

Fig. 4: Subgroup analysis results
A: Subgroup analysis of the incidence of LBW in newborns of pregnant women with and without hyperemesis. B:
Specific definition subgroup analysis of the incidence of low birth weight in newborns of pregnant women with and
without severe vomiting
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Discussion

The increased risk of LBW and LLAS infants indi-
cates that vomiting symptoms are related to the
poor condition of newborns in the early postnatal
period and the increased risk of asphyxia and
Anoxic event events (20). Neonatal underweight
and neonatal asphyxia can cause delayed neural
development and abnormal development of vari-
ous systems, increasing the risk of neonatal mor-
tality (21). Therefore, the results of this study val-
idate the strengthening of prenatal monitoring
for pregnant women with severe vomiting to im-
prove the fetal environment and avoid under-
weight newborns; strengthen the monitoring and
care of newborns after birth, prevent and
promptly detect serious complications such as
asphyxia. The risk of premature birth did not in-
crease and the risk of growth restriction only
slightly increased, indicating that the association
between severe vomiting during pregnancy and
these two outcomes may be weak. This may be
because the formation of premature birth and
growth restriction is related to multiple issues,
and hyperemesis is only one aspect of many fac-
tors (22), or the accuracy of meta-analysis results
may be limited due to the influence of heteroge-
neity in research.

Compared with other meta-analysis studies, this
study shows that the conclusion of increased risk
of LBW in pregnant women with severe vomiting
is consistent, but the conclusion of inctreased risk
of premature birth is different. For example, the
risk of LBW in hyperemesis pregnant women
increased (OR=1.43, 95% CI: 1.02-1.99), but the
risk of premature delivery did not increase
(OR=2.81, 95% CI: 1.69-4.67) (23). Overall, 61
studies were included in this study, and there
were some distinctions between the results and
this study, the differences should be related to
the differences in the included studies. Pregnant
women with severe vomiting have a LAS (as-
phyxia event) and an increased risk of neonatal
growth restriction (24). It also demonstrated an
increased risk of asphyxia in pregnant women
with severe vomiting (OR=1.05, 95% CI: 10.72-

912

1.54) and an increased risk of neonatal growth
restriction (OR=1.18, 95% CI: 0.96-1.44), which
is consistent with the results of this study. The
results of this study are consistent with other me-
ta-analysis studies in terms of LBW and LAS risk
in newborns; But in terms of the risk of prema-
ture birth, the results differ from other studies.

Conclusion

This study explores the neonatal outcomes of
pregnant women with severe vomiting through
meta-analysis. Pregnant women with severe vom-
iting may have an increased risk of low birth
weight and low Apgar score infants, with a higher
risk of growth restriction, but no increase in pre-
term birth risk. The study suggests enhanced an-
tenatal monitoring of pregnant women with se-
vere emesis and perinatal care of the newborn,
which may improve neonatal outcomes.

Journalism Ethics considerations
Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or
falsification, ~ double  publication  and/or
submission, redundancy, etc.) have been
completely observed by the authors.

Consent to publication

Not applicable

Data availability statement

The original contributions presented in the study
are included in the article

Funding
Not applicable
Conflict of interest

The authors declare that there is no conflict of
interests.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Huang & Chen: Adverse Neonatal Outcomes in Pregnant Women with Severe ...

References

1.

Awvailable at:

Addisu D, Biru S, Mekie M, et al (2021). Predic-
tors of adverse pregnancy outcome at Hospi-
tals in South Gondar Zone, North-central
Ethiopia: A multicenter facility-based un-
matched case-control study. Helyon, 7 (2):
e06323.

Nijsten K, Jansen L, Painter RC (2022). Desctip-
tion of the ascertainment of the quality of
studies by Fejzo et al in "Long-term health
outcomes of children born to mothers with
hyperemesis gravidarum: A systematic review
and meta-analysis". Aw | Obstet Gynecol, 227
(5): 793-794.

Nijsten K, Jansen L, Limpens J, et al (2022).
Long-term health outcomes of children born
to mothers with hyperemesis gravidarum: A
systematic review and meta-analysis. Az | Ob-
stet Gynecol, 227 (3): 414-429.e17.

Adane KD, Zerga AA, Gebeyehu FB, Ayele FY
(2023). Proportion of hyperemesis gravi-
darum and associated factors among pregnant
women admitted into the obstetrics ward at
Akesta general hospital, North Fast Ethiopia.
PIL oS Orne, 18 (2): 0281433,

Moberg T, Van der Veeken L, Persad E, Hans-
son SR, Bruschettini M (2023). Placenta-
associated adverse pregnancy outcomes in
women experiencing mild or severe hy-
peremesis gravidarum - a systematic review
and meta-analysis. BMC Pregnancy Childbirth,
23 (1): 375.

Veenendaal MV, van Abeelen AF, Painter RC, et
al (2011). Consequences of hyperemesis grav-
idarum for offspring: A systematic review and
meta-analysis. BJOG, 118 (11): 1302-1313.

Biotti D, Osseby GV, Durand C, et al (2011).
Wernicke's encephalopathy due to hypeteme-
sis gravidarum and fetal stroke: What relation-
ship. Clin Neurol Neurosurg, 113 (6): 490-492.

Stokke G, Gjelsvik BL, Flaatten KT, et al (2015).
Hyperemesis gravidarum, nutritional treat-
ment by nasogastric tube feeding: A 10-year
retrospective cohort study. Acta Obster Gynecol
Scand, 94 (4): 359-367.

Akum LA, Offei EA, Kpordoxah MR, et al
(2023). Compliance with the World Health
Organization's 2016 prenatal care contact
recommendation reduces the incidence rate
of adverse birth outcomes among pregnant

http://ijph.tums.ac.ir

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

women in notrthern Ghana. PL oS Ore, 18 (6):
e0285621.

Gunay T, Turgut A, Bilir RA, et al (2020). Com-
parative analysis of matemal and fetal out-
comes of pregnancies complicated and not
complicated with hyperemesis gravidarum
necessitating hospitalization. Medeni Med J, 35
(1): 8-14.

Grooten IJ, Den Hollander W], Roseboom TJ,
et al (2017). Helicobacter pyloti infection: A
predictor of vomiting sevetity in pregnancy
and adverse birth outcome. A | Obstet Gyne-
0/, 216 (5): 512.¢1-512.¢9.

Buyukkayaci Duman N, Ozcan O, Bostanci MO
(2015). Hyperemesis gravidarum affects ma-
ternal sanity, thyroid hormones and fetal
health: A prospective case control study. .Arh
Gynecol Obstet, 292 (2): 307-312.

Koudijs HM, Savitri Al, Browne JL, et al (2016).
Hyperemesis gravidarum and placental dys-
tunction disorders. BMC' Pregnancy Childbirth,
16 (1): 374.

Vikanes AV, Stoer NC, Magnus P, Grjibovski
AM (2013). Hyperemesis gravidarum and
pregnancy outcomes in the Norwegian
Mother and Child Cohort - a cohort study.
BMC Pregnancy Childbirth, 13: 169.

Ong J, Sadananthan SA, Soh SE, et al (2021). In-
creasing nausea and vomiting of pregnancy is
associated with sex-dependent differences in
early childhood growth: The GUSTO moth-
er-offspring cohort study. BMC  Pregnancy
Childbirth, 21 (1): 578.

Morisaki N, Nagata C, Morokuma S, et al (2022).
Lack of catch-up in weight gain may interme-
diate between pregnancies with hyperemesis
gravidarum and reduced fetal growth: The Ja-
pan Environment and Children's Study. BMC
Pregnancy Childbirth, 22 (1): 199.

Coetzee RL, Cormack B, Sadler L, Bloomfield
FH (2011). Pregnancy and neonatal outcomes
following hyperemesis gravidarum. | Dev Orig
Health Dis, 2 (2): 81-88.

Mullin PM, Ching C, Schoenberg F, et al (2012).
Risk factors, treatments, and outcomes asso-
ciated with prolonged hyperemesis gravi-
darum. | Matern Fetal Neonatal Med, 25 (6):
632-630.

Song ], Huang Y] (2009). A case-control study
on hyperemesis grayidarum and perinatal out-
comes. Matern Child Health Care China, 24 (12):

913


http://ijph.tums.ac.ir/

914

Iran J Public Health, Vol. 54, No.5, May 2025, pp.906-914

1613-1615.

20. Petty CJ, Ong KK, Beardsall K, et al (2018).
Vomiting in pregnancy is associated with a
higher risk of low birth weight: A cohort
study. BMC Pregnancy Childbirth, 18 (1): 133.

21. Banhidy I, Acs N, Puh6 EH, Czeizel AE (2011).
Hypotension in pregnant women: A popula-
tion-based case-control study of pregnancy
complications and birth outcomes. Hypertens
Res, 34 (1): 55-61.

22. Herren H, Marcolin AC, Barbieri MA, et al
(2023). Cytokine quantification and associa-
tion with cervical length in a prospective co-

hort of pregnant women. BMC Pregnancy
Childbirth, 23 (1): 458.

23. Jansen LAW, Nijsten K, Limpens ], et al (2023).
Perinatal outcomes of infants born to moth-
ers with hyperemesis gravidarum: A systemat-
ic review and meta-analysis. Eur | Obstet Gyne-
co/ Reprod Biol, 284: 30-51.

24. Cao X, Sun M, Yang Q, et al (2022). Risk of ab-
normal pregnancy outcomes after using on-
dansetron during pregnancy: A systematic re-
view and meta-analysis. Front Pharmacol, 13:
951072.

Available at:  http://ijph.tums.ac.ir


http://ijph.tums.ac.ir/

