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Abstract

Objective: In this study, we aimed to predict the seasonal variation in the prevalence of hyperemesis gravidarum (HEG).

Methods: This study was based on the electronic records of 187 pregnant women diagnosed with HEG according to the inclusion and
exclusion criteria between January 2014 and December 2022. The criteria used for the diagnosis of HEG were as follows; symptoms
onset in early pregnancy, severe nausea and/or vomiting, decrease in eating and drinking, and limitation in daily activities. Demographic
characteristics of the patients, laboratory results, type of follow-up, number of days of hospitalization for hospitalized patients, and year and
season characteristics were recorded and compared according to the seasons.

Results: The minimum age of the patients was 18, and the maximum was 42 years. In the comparison of the seasonal distribution of HEG,
autumn was significantly different from the other groups (p=0.046). The percentage of HEG did not change significantly according to the
seasons (p=0.392). Hospitalization rates in the winter season were statistically significantly lower. We found that the duration of hospitalization

was less in winter (p=0.14).

Conclusion: In our study, we determined that the seasons may affect the distribution of HEG and the rates and duration of hospitalization.
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Introduction

Hyperemesis gravidarum (HEG) is characterized by
nausea and vomiting, fluid electrolyte and acid-base im-
balance, dehydration, weight loss, and ketonuria in the
early stages of pregnancy.MIt is one of the most com-
mon reasons for hospital admission in the first trimester
of pregnancy. For the definition of HEG, weight loss of
more than 3 kilograms (kg) or 5% of weight loss and the
occurrence of ketonuria with three or more episodes of
vomiting in 24 hours are used.”’ In a study published in
2021, a standardization was made for the definition of
HEG. They defined HEG as a condition that begins be-
fore 16 weeks of gestation in the early stages of pregnan-
cy, characterized by severe nausea and/or vomiting, im-
paired eating and drinking, and severe limitation of daily

activities. They concluded that it might provide further
guidance in predicting disease prognosis.©!

The etiology and pathophysiology of HEG are still
controversial. Studies have shown that HEG has a mul-
tifactorial pathophysiological mechanism; factors such
as hormonal, immunological, psychological, and genetic
predisposition may play a role in its etiology.™

Seasonal features and weather changes can affect va-
rious medical conditions. It was found that certain weat-
her patterns increase the likelihood of initiating migraine
headaches in migraine patients.’! Some factors have been
identified for the etiology of HEG, but seasonal featu-
res are not mentioned in its etiology and epidemiology.
Seasonal features affect the regions and populations.
The role of seasonal changes in HEG is unknown. The-
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re is not enough data in the literature on this subject. It
is accepted that pregnant women may react differently to
extreme heat or cold. Changes in ambient temperature
have been associated with various obstetric complicati-
ons. However, the physiological mechanisms underlying
this condition are not fully understood. It is thought that
changes in ambient temperature may affect health throu-
gh systemic inflammatory and oxidative stress responses
in the long and short-term.” Studies have found that
preeclampsia cases occur more at lower temperatures and
during dry seasons.®'% In a study conducted in Scotland,
it was found that birth weight decreased when exposed
to high temperatures in the early stages of pregnancy.!!]
It was found that increased environmental temperature
is associated with higher rates of GDM in approximately
1500 women screened for gestational diabetes mellitus
(GDM).l

Studies on seasonal and climate changes emphasize
the importance of these changes on the health of preg-
nant women. Maternal and fetal effects of environmental
factors in different periods of pregnancy affect maternal
and newborn health. In this study, we aimed to predict
the seasonal variation in HEG prevalence using the as-
sumption that seasonal characteristics may play a role in
the emergence of HEG.

Methods

"This study was conducted based on the electronic records
of women hospitalized or followed up with HEG between
January 2014 and December 2022 at Mersin University
Faculty of Medicine, Department of Obstetrics and Gy-
necology, according to a cross-sectional research design.
The study was approved by Mersin University Clinical
Research Ethics Committee (Decision no: 2023/38).
According to the inclusion and exclusion criteria, preg-
nant women with a single live pregnancy at 6-13 weeks
of gestation were included in the study. The criteria for
the diagnosis of HEG were the onset of symptoms in
early pregnancy, severe nausea and/or vomiting, decrea-
sed eating and drinking normally, and limitation in daily
activities.?”! Exclusion criteria were multiple pregnancies,
smoking and alcohol use, gastrointestinal problems, ps-
ychiatric problems, eating disorders, thyroid disorders,
urinary tract infections, and pregnancies with assisted
reproductive techniques.

Information about the seasonal characteristics of Mer-
sin province was obtained from the website of the General
Directorate of Meteorology of the Republic of Turkey.
Seasons; defined as winter, spring, summer and autumn.

Demographic characteristics [age, number of gravida and
parity, gestational week at which HEG was diagnosed,

body mass index (BMI)], laboratory results (hemoglobin,
hematocrit, leukocyte, and platelet count, and ketonuria
degree), type of follow-up (hospitalization or outpatient),
number of days of hospitalization, year of diagnosis of
HEG and seasonal characteristics were recorded from
the medical records of the patients. Ketonuria levels were
graded as +1, +2, +3, and +4. Hemograms and full uri-
nalysis tests of all pregnant women who applied to our
hospital with HEG were requested and recorded. No
medication was administered to the patients before the
laboratory tests. BMI was calculated based on the current
weight at the gestational week at which the patient was
diagnosed with HEG. Pre-pregnancy weights of the pa-
tients could not be reached because the amount of weight
loss was entered as a percentage (less or more than 5%)
in all records.

Statistical Package for the Social Sciences (Version 22,
SPSS Inc., Chicago, IL, USA) was used to analyze the
data. Kolmogorov—Smirnov test, Shapiro-Wilk test, and
histograms were used to evaluate the normality of distri-
butions. In the analysis of the data, the mean and standard
deviation, median, minimum, and maximum values of the
characteristics were used while performing the statistics
in the continuous structure, and frequency and percenta-
ge values were used while defining the categorical variab-
les. One Way ANOVA and Kruskal Wallis test statistics
were used to compare the means of 4 independent groups.
If there was a difference between the means in group me-
asurements, pairwise comparisons were evaluated with
Post-hoc ANOVA and Mann-Whitney U test with Bon-
ferroni correction. One simple chi-square and chi-square
test statistic were used to evaluate the relationship betwe-
en categorical variables. The statistical significance level
was taken as p<0.05.

Results

A total of 187 pregnant women who were diagnosed with
HEG according to the inclusion and exclusion criteria
were included in the study. The minimum age was 18 and
the maximum was 42 years. The mean age and deviation
were 28.17 + 5.39, while the median value was 28 (Table
1). The distribution of other descriptive statistics is also
given in Table 1.

Table 1. Descriptive statistics distribution.

Parameters mean = SD Median(min-
max)

Age (years) 28.17 +5.39 28 (18-42)

Gravidity 2.34 £ 1.52 2 (1-10)

Parity 09+ 1.1 1(0-8)

Gestational week 95+27 9.1 (4.6-18.2)
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Hemoglobin (g/dL) 12411 12.4 (8.4-15.6) In the comparison of the seasonal distribution of HEG
Hematocrit (%) 359231 36.0 (24.0.43.1) (Table 2); there was a statistically significant difference
Leukocytes (x107/pl) 9809 2 2,484 9.600 (4.320- between seasons (p=0.046). According to the one-sample
19.690) chi-square test, autumn was significantly different from
Platelet (x10%/pl) 245.070 + 64.276  233.000 the other groups in terms of HEG distribution.
216528%0000(;- In the comparison of demographic, clinical, and labo-
Ketonuria 27210 301-4) ratory parameters according to the seasons in HEG (Tab-
Duration of hospitalization D o le 3); there was no .statlstlcally significant relaFlonshlp in
(days) terms of age, gestational week, number of gravida and pa-
BMI (kg/m?) 25.11+3.74 25.20 (17.63- rity, BMI, hemoglobin, hematocrit, leukocyte, thrombo-
36.00) cyte, and ketonuria values, the total number of pregnant
n(%) examinations and the percentage of HEG. A statistically
Years 2014 18(9.6%) significant difference was found in the distribution of the
2015 23(12.3%) number of hospitalized patients according to the seasons
2016 24(12.8%) (p=0.032). According to the post-hoc Chi-Square test
2017 28(15.0%) with Bonferroni correction (p=0.003), hospitalization in
T I winter was statistically s?gnificant'ly less than' in (?ther sea-
o1 ST sons. There was also a difference in the distribution of the
length of stay according to the seasons (p=0.023). After
2020 8(4.3%) the Kruskal Wallis test, it was the spring-winter subgroup
2021 73.7%) that made this difference according to the Mann-Whit-
2022 19(10.2%) ney U test with Bonferroni correction (p=0.14).
Seasons Spring 52(27.8%)
Summer 53(28.3%)
Autumn 30(16.0%)
Winter 52(27.8%)
Follow-up Outpatient 45(24.1%)
status Hospitalized  142(75.9%)

Table 2. Comparison of seasonal distribution of HEG.

Seasons Spring(n=52) Summer(n=53) Autumn(n=30) Winter p-value
(n=52) 1vs. 2, 1vs. 3,

1vs. 4,2vs. 3,

2vs.4,3vs. 4

HEG distribution 27.8% 28.3% 16.0% 278% 0.046 0.922, 0.015,
1.00, 0.012,

0.922, 0.015

Significant at the p<0.05 level. One sample chi-square test. Bold p values indicate statistically significant.

Table 3. Comparison of demographic, clinical, and laboratory parameters according to seasons in HEG.

Parameters Spring (n=52) Summer (n=53) Autumn (n=30) Winter (n=52) p-value
mean+SD mean+SD mean+SD mean+SD

Age (years) 29.08+5.49 27.87+5.02 29.07+6.02 27.06+5.18 0.197*

Gestational week 9.61+2.57 9.42+2.80 9.07+2.33 10.04+2.95 0.440*

BMI(kg/m?) 24.88+4.17 25.56+3.53 25.58+3.62 24.60+3.60 0.500*

Haemoglobin 12.60+1.15 12.33+£1.15 12.45+1.20 12.34+1.08 0.613*

(g/dl)
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Haematocrit 36.26+3.38 35.67+3.07 35.80+3.58 35.85+2.92 0.810*
(%)
Leukocyte 10.073+2.540 9.709+2.505 9.171+1.994 9.823+2.272 0.425*
(x103/pl)
Thrombocyte 241.404+51.141 232.566+72.577 260.400+54.890 252.635+70.679 0.204*
(x103/pl)
Total number 1972.55+478.87 1808.22+424.25 1662.88+275,17 1806.88+263.04 0.141*
of pregnant
examinations
Median(min-max) Median(min-max) Median(min-max) Median(min-max)
Gravidity 2 (1-7) 2 (1-8) 2.5(1-10) 2 (1-5) 0.133**
Parity 0 (0-3) 1 (0-5) 1(0-8) 1(0-4) 0.657**
Ketonuria 3 (1-4) 3 (1-4) 2 (1-4) 3(1-4) 0.364**
Duration of 2 (0-15) 2 (0-13) 1(0-13) 1(0-18) 0.023**
hospitalization
(days)
n(%) n(%) n(%) n(%)
Number of 44 (84.6%) 43 (81.1%) 23 (76.7%) 32 (61.5%) 0.032%**
inpatients
(%) (%) (%) (%)

HEG incidence 2.60% 2.90% 1.80(%) 2.80% 0. 3CRwses
percentage

SD: Standard Deviation is significant at the p<0.05 level. * One Way ANOVA test, ** Kruskal Wallis test, *** chi square test, **** One sample chi square test. Bold p values indicate statistically

significant.
Discussion the winter months, each 1 degree Celsius (°C) increase in

It is known that HEG is a multifactorial disease, but its
etiopathogenesis is still not clear enough. HEG is one of
the most common reasons for hospital admissions in the
early stages of pregnancy. Therefore, factors that initia-
te or trigger HEG are important. Seasonal changes can
affect societies socially and medically. Considering that
seasonal changes may have an effect on HEG like other
medical conditions, we examined the effects of seasonal
changes on HEG prevalence in this study. We aimed to
contribute to the literature as there are not enough stu-
dies on this subject. In this study, which investigates the
seasonal variation in HEG, we found that the distribution
of HEG was less in autumn, but the percentage of HEG
did not change between seasons, and in winter, hospitali-
zation rates and length of stay in days were different from
other seasons.

There are studies in the literature about the effect
of seasonal changes on obstetric populations. In a study
investigating the seasonal variation in the prevalence of
hypertensive diseases of pregnancy, it was found that this
disease was most common in the winter months.”) In
another study, the prevalence of preeclampsia was found
to be lowest in summer and highest in winter.'” During

mean temperature during the week before birth is associ-
ated with a 2% reduction in the risk of both preterm birth
and preterm birth.!" In a study investigating the diagno-
sis of GDM by the seasons, positivity rates were found to
be higher in the summer months.!”!

Studies have shown that the thermogenic response in
HEG may be different from normal pregnancies, and this
may be caused by the increased mobilization of lipid sto-
rages. Serum non-esterified fatty acids increased in pa-
tients with fasting hyperemesis while the hands were kept
in water at 15 °C for 50 seconds, and it was found that this
situation was closely associated with weight loss.!'! In the
study of Asakura et al., higher temperatures were found
around the interscapular region in pregnancies compli-
cated by HEG.'" In a study investigating the thermo-
regulatory correlations of nausea, it was concluded that
thermoregulatory symptoms may be the cause of the phy-
siological basis of nausea in rats and musk shrews.!'®! In
the study of Kredel et al., it was concluded that tempera-
ture changes did not have a clinically significant effect on
the incidence of nausea and vomiting after general anest-
hesia.l’! In another study, it was found that the weather
may have some effect on the occurrence of postoperative
nausea and vomiting, but seasonal changes did not have
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any effect on this symptom.?” Although these findings
are biologically acceptable, they cannot fully explain the
relationships between ambient temperatures and HEG.
In the study of Akgun et al., it was determined that cli-
mate and daily temperature changes did not change the
HEG intensity.”!! In another study, no seasonal differen-
ce was observed in the distribution of HEG onset.”” In
our study, it was found that the distribution of HEG was
significantly less in autumn, but the percentage of HEG
did not change according to the seasons.

Seasons also affect the welfare of societies. In the
study of Elongi et al., it was concluded that the effect of
nutrition due to the decrease in agriculture in low-tem-
perature conditions is an aggravating factor rather than
the cause of preeclampsia.”? Cold seasons affect access to
food, but the contribution of nutritional factors to HEG
is fully known. It is thought that psychological factors
may also play a role in the etiology of HEG and that the-
re may be a strong link between the increased incidence
of anxiety and depression and HEG.?! Physical activities
decrease in cold weather and this may lead to anxiety and
depression in pregnant women.?¥ In their study, Akgun et
al. found that hospitalizations due to HEG were higher in
the winter months.” In our study, it was concluded that
HEG increased only in winter compared to autumn and
hospitalizations were less.

It is predicted that acute exposure to high or low-tem-
perature changes may cause an increase in oxidative stress
and inflammatory markers. Both animal and human stu-
dies have shown that this condition is associated with oxi-
dative stress and systemic inflammation.”?% The relati-
onship between obstetric pathologies in early pregnancy
and inflammation has been investigated in different stu-
dies.?! Although it is thought that there is a relationship
between HEG and inflammation, this situation has not
been clearly explained. In a study, inflammatory markers
increased significantly in HEG patients.’® In another
study, it was concluded that there was no fully significant
relationship between inflammation and HEG.?” These
findings do not fully explain the relationship between inf-
lammatory events and HEG, which increases as a result of
changes in ambient temperatures.

Ketonuria is the result of metabolic events occurring in
HEG and is frequently used in the diagnosis of HEG.
The relationship between the severity of HEG and ke-
tonuria severity is not clear. Ketonuria is reported as a
criterion in 60% of studies.’” In one study, it was found
that the level of ketonuria was associated with the length
of hospital stay,*!! and in another study, it was concluded
that ketonuria was not related to the severity of HEG .
In our study, the level of ketonuria was not used as a cri-
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terion for the severity of HEG, and we found that there
was no significant change in the degrees of ketonuria ac-
cording to the seasons.

The limitations of our study are its retrospective,
single-center design, small sample size, and inability to
compare pregnant women with HEG in other geograp-
hical regions. Conducting the study in a tertiary center
and selecting higher-risk pregnancies to be included in
the study are the strengths of the study. Another strength
of our study is that a single diagnostic criterion was used
for the diagnosis of HEG and the patients had not taken
any medication before.

Conclusion

In conclusion, we found that seasonal characteristi-
cs may affect the distribution of HEG and the rate and
duration of hospitalization in our study. This suggested
the existence of seasonal risk factors such as food intake
and transportation, and physical activity, which may be
preventable. However, it is difficult to generalize these
potential results because HEG mechanisms are comp-
lex and multifactorial, as environmental factors, seasons,
and lifestyles can vary greatly between regions and po-
pulations. There are limited studies in the literature on
the extent to which there may be a relationship between
seasonal characteristics and HEG, and these issues deser-
ve further research, especially with the onset of climate
change. However, it may be useful to conduct large-scale
prospective studies including other possible risk factors to
confirm these results.
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