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ABSTRACT

Introduction: Hyperemesis gravidarum (HG) is a disorder of pregnancy characterized
by severe nausea and vomiting that can lead to serious complications. It affects
approximately 0.5%-2% of pregnant women globally, being more common in multiple
pregnancies and in young women. Objective: To identify the risk factors associated
with hyperemesis gravidarum in women attended at the Instituto Nacional Materno
Perinatal in Lima, Peru, during the year 2022. Materials and Methods: A case-
control study including 126 pregnant women (63 cases with HG and 63 controls)
was performed. Data collected on factors associated with hyperemesis gravidarum
such as extreme maternal age, higher education level, maternal obesity, maternal
hCG concentrations in the first trimester, parity, multiple pregnancy, female fetus,
history of mental illness, hyperthyroidism and hydatidiform mole were analyzed.
Logistic regression was used to avoid confounding variables. Results: Multivariate
analysis adjusted for possible confounding variables indicated that higher education
level was a protective factor for hyperemesis gravidarum but was not statistically
significant. In contrast, maternal obesity, high hCG concentrations during the first
trimester, nulliparity, and having a female fetus were factors that increased the risk
of hyperemesis gravidarum and were statistically significant. Conclusion: The study
found that maternal obesity, high hCG concentrations, nulliparity, and gestation of a
female fetus were significant risk factors for hyperemesis gravidarum, while a higher
education level could be a protective factor, though not a significant one.
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RESUMEN

Introduccién. La hiperémesis gravidica (HG) es un trastorno del embarazo
caracterizado por nduseas y vémitos severos que puede llevar a complicaciones
graves. Afecta aproximadamente del 0,5% al 2% de las gestantes globalmente, siendo
mas comun en embarazos multiples y en mujeres jovenes. Objetivo. Identificar los
factores riesgo asociados con la hiperémesis gravidica en mujeres atendidas en el
Instituto Nacional Materno Perinatal en Lima, Perd, durante el afio 2022. Materiales
y Métodos. Se realizé un estudio caso-control que incluyé 126 gestantes (63 casos
con HG y 63 controles). Se analizaron datos recopilados sobre factores asociados a
hiperémesis gravidica como edad materna extrema, nivel de instruccién superior,
obesidad materna, concentraciones de hCG materna en el primer trimestre, paridad,
embarazo multiple, feto de sexo femenino, antecedente de enfermedad mental,
hipertiroidismo y mola hidatiforme. Se utiliz6 la regresién logistica para evitar
variables confusoras. Resultados. El analisis multivariado ajustado por posibles
variables confusoras indicé que el nivel de instruccién superior fue un factor protector
para la hiperémesis gravidica, pero no fue estadisticamente significativo. En cambio,
la obesidad materna, las altas concentraciones de hCG durante el primer trimestre,
la nuliparidad y tener un feto de sexo femenino fueron factores que incrementaron
el riesgo de hiperémesis gravidica y resultaron estadisticamente significativos.
Conclusién. El estudio encontré que la obesidad materna, altas concentraciones
de hCG, nuliparidad y gestacién de un feto femenino fueron factores de riesgo
significativos para la hiperémesis gravidica, mientras que un nivel de instruccién
superior podria ser factor protector, pero no significativo.

Palabras clave. Factores de riesgo, Hiperémesis gravidica, Embarazo

INTRODUCTION

Hyperemesis gravidarum (HG) is a condition that occurs in pregnancy,
characterized by incoercible nausea and vomiting™. It is an important
condition, hospitalizing approximately 59,000 pregnant women each
year, according to U.S. records®. This number of admissions is due to
the multiple maternal-fetal complications that HG can cause, such as
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fetal growth restriction, maternal dehydration,
Wernicke's encephalopathy and even death®. Its
incidence worldwide is 0.5%-2%, and even up to
10.8% described in a study from China®. There-
fore, HG is an important pathology due to the
complications it can cause.

Among the main associated factors are preg-
nancy, maternal age, gestational age, multiple
pregnancy, among others®. It has been shown
that women in their first gestation with multi-
ple pregnancies are more prone to have HG®.
Likewise, young pregnant women have a higher
risk of HG than older patients?”. Multiple stud-
ies find that an increase in gestational age is
less related to the development of HG® - HG is
more frequent in the first trimester. Regarding
psychological factors, several studies consid-
er that the emotional factor is associated with
HG, with greater presence of anxiety disorders
and depression®. For clinical factors, hydatidi-
form mole and hyperthyroidism are related to
HG due to the hormonal increase generated by
these pathologies, causing nausea and incoerci-
ble vomiting®".

The Instituto Nacional Materno Perinatal (INMP)
is a public institution specialized in mater-
nal-perinatal care. The gynecological-obstetrics
area is divided into four services -A, B, C and D-,
which house pregnant women with different pa-
thologies. Service 'B' is in charge of metabolic
pathologies, as well as hemorrhagic pathologies.
HG is a pathology admitted only in this service,
with low prevalence. There are not many nation-
al studies on this pathology. By investigating
the problem in a national reference institution
will help to update the knowledge about this dis-
ease.

Therefore, the aim of this study was to identi-
fy the risk factors associated with hyperemesis
gravidarum in women attended at the Instituto
Nacional Materno Perinatal in Lima, 2022.

MATERIALS AND METHODS

This is an analytical observational case-control
study. The study population included all preg-
nant women attended at the 'B' service of ob-
stetrics and gynecology of the Instituto Nacio-
nal Materno Perinatal of Lima, Peru, during the
period January-December 2022. The sample
consisted of 126 medical records of pregnant

2 Rev Peru Ginecol Obstet. 2024;70(3)

women. Using the case-control formula based
on a previous study, a sample size of 126 (63
cases and 63 controls) was estimated, assum-
ing an exposure ratio of 48.9%, an OR of 2.9,
95% confidence and 80% power, with a 1:1 ra-
tio between cases and controls. A convenience
sampling was chosen due to the low prevalence
of hyperemesis gravidarum, selecting pregnant
women diagnosed with the condition as cases
and pregnant women without the diagnosis as
controls, excluding those with second and third
trimester pathologies or incomplete medical
records.

This retrospective study used a data collection
form designed and validated by experts that in-
cluded eleven items focused on identifying asso-
ciated factors. The variables analyzed included:

+ Dependent variable: diagnosis of hyperemesis
gravidarum.

* Independent variables: extreme maternal age,
higher education level, maternal obesity, ma-
ternal hCG concentrations in the first trimes-
ter, parity, multiple pregnancy, female fetus,
history of mental iliness, hyperthyroidism and
hydatidiform mole.

The information collected was stored in Excel
2020 and statistically analyzed with SPSS 25.

We chose to use ultrasound-derived gestational
age, as it has been shown to improve the effi-
ciency of the test. We chose to limit our study
to women at 13 weeks' gestation, as HG general-
ly occurs at this stage of gestation and the hCG
level peaks at the end of the first trimester3.

The study used univariate analysis to present
frequencies and percentages, and bivariate
analysis to show frequencies, percentages, and
pvalues. In the multivariate analysis, multiple lo-
gistic regression was used to evaluate the odds
ratio (OR)™, p values, and 95% confidence inter-
vals. Analyses were performed using SPSS ver-
sion 25, at a significance level of 0.05.

Regarding ethical considerations, the study
was submitted for evaluation and review by the
prestigious CIEI-UPS)B, under registration code
N°1302-2023-CIEI-UPS)B, and also by the Ethics
Committee of the INMP, with file number N°23-
21915-1. It is important to mention that this proj-
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ect consisted of a retrospective study based on
clinical histories, avoiding the use of invasive
methods and without establishing direct contact
with the participants. Rigorous measures were
implemented to ensure the confidentiality of the
participants' data, storing all the information
under alphanumeric codes to which only thesis
students and their supervisors have access. No
face captures were taken and no visual evidence
was kept that could lead to the identification of
participants. In addition, no names or sensitive
information of those involved has been publicly
disclosed.

institute

REsuLTs

This study analyzed the characteristics of 126
pregnant women attended at the Instituto Na-
cional Materno Perinatal in Lima, Peru, during
the year 2022. In general, the evaluated preg-
nant women were characterized by obesity
(77/126; 61.1%), high first trimester maternal hCG
concentrations (86/126; 68.3%) and multiparity
(98/126; 77.8%). History of hyperthyroidism and
hydatidiform mole was reported in 6.3% (8/126)
and 7.9% (10/126) of the patients evaluated, re-
spectively (Table 1).

TABLE 1. DESCRIPTIVE AND BIVARIATE ANALYSIS OF FACTORS ASSOCIATED WITH HYPEREMESIS GRAVIDARUM.

Associated factors

Extreme maternal reproductive age

Yes 23
No 103
Higher education level

Yes 3l

No 95

Maternal obesity

Yes 77

No 49

Maternal hCG concentrations
Adequate (< 219 UI/L) 40
High (219 UI/L) 86
Parity
Nulliparous 28
Multiparous 98
Multiple pregnancy

Yes 10

No 116

Female fetus 0

Yes 67

No 59

History of mental illness
Yes 5
No 121
Hyperthyroidism

Yes 8

No 118

Hydatidiform mole

Yes 10

No 116

Total Hyperemesis gravidarum
Yes (N=63) No (N=63) X?Test | p-value

LN | % fn ] % | n] %

183 12 190 1l 175 6.05 0.08

817 51 810 52 825

246 16 254 15 238 283 <0.00*
754 47 746 48 762

61l 59 937 18 286 543 003
389 4 63 45 74

317 2 32 38 603

683 6l 968 25 39.7 6.83 0.04*
222 12 19.0 16 254 507 0.02
718 51 810 47 746

79 5 79 5 79 162 0.09

921 58 921 58 921

532 60 952 7 I 494 0.0r*

468 19 302 62 400

40 2 32 3 48 203 015

96.0 6l 96.8 60 952

63 4 63 4 63 313 0.2

937 59 937 59 937

79 8 127 2 32 203 047

921 55 873 6l 968

hCG: human chorionic gonadotropin.
* Statistical significance set at p-value less than 0.05.
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Among the patients reporting hyperemesis
gravidarum, 19% (12/63) were found to have
extreme reproductive age, 25.4% (16/63) had
a higher level of education, 96.8% (61/63) had
high maternal hCG concentrations during the
first trimester, and 95.2% (60/63) had female
fetuses. Therefore, in the bivariate analysis, the
chi-square tests indicated statistical significance
for higher education level (p<0.001), maternal
obesity (p=0.03), high hCG concentrations in the
first trimester (p=0.04), nulliparity (p=0.02) and
female fetus (p=0.01). The rest of the variables
evaluated did not have statistical significance
(Table 1).

In Table 2, in the multivariate analysis adjusted
for possible confounding variables, the adjusted
ORs were found, concluding that higher educa-
tion level was a protective factor for hyperem-
esis gravidarum with an OR of 0.85, being sta-
tistically non-significant. Among the factors that
increased the risk for hyperemesis gravidarum
were maternal obesity (OR: 2.78), high hCG con-
centrations during the first trimester (OR: 3.19),
nulliparity (OR: 3.76) and female fetus (OR: 3.13),
all statistically significant.

DiscussioN

In the present study, 126 pregnant women at-
tended at the Instituto Nacional Materno Peri-
natal of Lima, Peru, during 2022 were analyzed.
Pregnant women with hyperemesis gravidarum
presented a high prevalence of obesity, high
hCG concentrations in the first trimester and
nulliparity. In the bivariate analysis, statistical
significance was found for higher education lev-
el, maternal obesity, high hCG concentrations in
the first trimester, nulliparity and female fetus.
Multivariate analysis showed that maternal obe-
sity, high first trimester hCG levels, nulliparity
and female fetus increased the risk of hyperem-
esis gravidarum.

In the study, higher education level was identi-

fied as a protective factor, with not statistically
significance. This agrees with the study by De-
mewez Adane K@ conducted in Ethiopia, which
found that low education was more common in
women with hyperemesis gravidarum, finding
statistically significant (p = 0.02). Similarly, Seid
AM® found that having a low educational lev-
el was a statistically significant risk factor (OR:
5.7). These results could be due to the fact that
the study population in Ethiopia was attended in
a general hospital and the number of pregnant
women was larger, in addition to possible differ-
ences in the populations studied or variables not
considered in the adjustment.

Another finding of our study was maternal obe-
sity (OR: 2.78) as a statistically significant risk
factor. Obese women were almost three times
more likely to experience hyperemesis grav-
idarum compared to those without obesity. This
result differs from that found by Yeon Kim H®),
where obese women are 4% more likely to de-
velop hyperemesis gravidarum. The result is not
statistically significant, indicating that obesity
may not be a relevant risk factor in the popula-
tion studied. However, Thakur M found that
low weight was significantly associated with HG.
This variability of results may be due to the type
of population, geographic location, and different
lifestyles in each.

Our study also identified that being nulliparous
(OR: 3.76) was a statistically significant risk fac-
tor. This suggests that women who have not
had children are almost four times more likely
to develop hyperemesis gravidarum compared
to those who had children. Similar result was
found by Yeon Kim H"), in which being nullipa-
rous was a statistically significant risk factor with
18% higher odds of developing hyperemesis
gravidarum (OR: 1.18). Both studies agree that
nulliparity is a risk factor for HG, but our study
shows a stronger association, possibly due to
differences in sample size or demographic char-
acteristics. Likewise, Thakur M found that be-

TABLE 2. MULTIVARIATE ANALYSIS OF FACTORS ASSOCIATED WITH HYPEREMESIS GRAVIDARUM.

Crude OR (95% CI) | Adjusted OR (95% CI)

Higher educational level
Maternal obesity
High maternal hCG concentrations
Nulliparity

Female fetus

OR: odds ratio; hCG: human chorionic gonadotropin
* Statistical significance set at p-value less than 0.05
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<000 081(040-2.06) 085 (0.63-1.44)
003* 264 (117-340) 278 (136-471)
004* 314(262-737) 319 (281-8.74)
002* 312(1.98-834) 376(199-9.35)
00" 258 (1.94-528) 313(201-693)
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ing nulliparous was significantly associated with
HG. It is important to consider that variations in
ORs could reflect differences in study methodol-
ogy or heterogeneity of the populations studied,
underscoring the need for further research to
confirm these findings.

On the other hand, having a female fetus (OR:
3.13) was also a statistically significant risk fac-
tor. This implies that women expecting a female
baby are more than three times more likely to
develop hyperemesis gravidarum compared to
those expecting a male baby. Similar result was
found by Yeon Kim H"® and Miina Nurmi®"®, in
which women expecting a female baby are re-
spectively 34% and 26% more likely to develop
hyperemesis gravidarum (OR: 1.34), with statis-
tical significance. Although all studies agree that
fetal sex is a risk factor for HG, our study indicat-
ed a higher risk, which could reflect variations in
diagnostic criteria or in the characteristics of the
populations studied.

This study provides a contribution to the exist-
ing knowledge on hyperemesis gravidarum (HG)
by identifying specific risk factors associated
with its development in pregnant women at-
tended at the Instituto Nacional Materno Perina-
talin Lima, Peru. Through multivariate analysis it
was determined that maternal obesity high hCG
concentrations in the first trimester, nulliparity
and gestation of a female fetus significantly in-
creased the risk of HG. These findings not only
confirm previous results from other studies but
also provide specific local data that can be used
to improve prevention strategies and clinical
management of HG in the Peruvian population.

The study performed has several limitations,
including the use of a convenience sampling
design which may not be representative of the
general population and could bias the results.
In addition, being a retrospective case-control
study there are inherent limitations such as the
possible lack of information in the medical re-
cords and the difficulty in establishing causality
between the factors studied and hyperemesis
gravidarum. To mitigate these limitations, the
authors collected the medical records that had
complete data.

Regarding the strengths of the study, we high-
light the robust analytical methodology em-
ployed, which included a well-structured

case-control design and the use of advanced
statistical analyses such as logistic regression
to adjust for possible confounding variables. In
addition, the study used the SPSS 25 software
for data analysis, ensuring rigorous statistical
treatment. Data collection was carried out using
a data sheet designed and validated by experts
which guarantees the accuracy and relevance
of the information collected for the objectives
of the study. These methodological characteris-
tics strengthen the reliability of the findings and
support their potential applicability in other clin-
ical and research contexts.

CoNCLUSION

The present study identified that maternal obe-
sity, high hCG concentrations in the first trimes-
ter, nulliparity and gestation of a female fetus
were significant risk factors for the development
of hyperemesis gravidarum in women attended
at the Instituto Nacional Materno Perinatal in
Lima, Peru. In addition, it was observed that a
higher level of education could act as a protec-
tive factor, although it did not reach statistical
significance. These findings provide valuable in-
formation for the prevention and management
of hyperemesis gravidarum in the Peruvian
population, suggesting the need for education-
al programs and more rigorous monitoring of
pregnant women with these risk factors.
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