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ABSTRACT

Introduction: Guidelines identified relationships between the mother, the baby, and gestational weight gain (GWG).
However, these guidelines were predicated on a lower general population body mass index (BMI) with little racial diversity.
This study’s objective was to assess how GWG in expecting mothers with various prepregnancy BMI affected the course of
their pregnancies.

Material and Methods: A cross-sectional study was carried out at the Maternity Hospital, Faculty of Medicine, Minia
University. The medical records of 550 pregnant women were analyzed for this study from individuals who began attending
the antenatal care unit at the outpatient clinics.

Result: Obese women have significantly higher weight gain and BMI increase during pregnancy than non-obese women.
Weight gain >13kg was significantly higher in obese than non-obese women

Conclusion: Obese women have significantly higher age, higher fetal birth weight, higher weight gain, and BMI increase
than non-obese women. Medical, obstetric, and fetal complications were significantly higher in obese than non-obese women.
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INTRODUCTION MATERIAL AND METHODS

Excessive and insufficient gestational weight gain The study was carried out at the Maternity Hospital,
(GWG) is commonly connected with adverse maternal Faculty of Medicine Minia University. Five hundred fifty
and fetal outcomes, including small for gestational age medical records of pregnant women who attended prenatal
(SGA), large for gestational age (LGA), macrosomia, care units at outpatient clinics from April 2021 were
cesarean delivery, gestational diabetes mellitus (GDM), reviewed as a part of this study after being approved by the
preeclampsia, postpartum weight retention, and long- ethical committee board.
term sequelae like offspring obesity!!. The maternal body
mass index (BMI) is categorized as follows; underweight Inclusion Criteria were availability of the prepregnancy

(<18.5), normal weight (18.5 - 24.9), overweight

(25 - 29.9), and obese ( 230)1 weight and height, singleton pregnancy, and prepregnancy
- 29.9), and obese (> .

BMI, categorized according to World Health Organization
criteria. In contrast, exclusion criteria were prepregnancy
known medical disorders (e.g., hypertension, diabetes
mellitus, anemia), congenital fetal malformation, cases
that were indicated for early termination of pregnancy,
IUFD, drugs that affect maternal weight as corticosteroids,

Guidelines established maternal and fetal relationships
with GWG but were based on lower general population
BMI with a lack of ethnic variety. The American College
of Obstetricians and Gynecologists supports the Institute of
Medicine (IOM) guidelines; however, they are not always

followed. GWG below the recommendations was reported and patients that had not returned to regular antenatal care
to increase the risk for impaired fetal growth, low birth visits.

weight (LBW), and preterm births. On the other hand,

excess GWG was found to be associated with gestational Patients underwent complete history taking, general
hypertension, preeclampsia, GDM, complicated deliveries, examination, and abdominal and local clinical examination.
macrosomial®, as well as adverse long-term outcomes in According to the WHO classification, the patients’
the offspring, such as impaired cardiometabolic profile®!. prepregnancy BMI
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were categorized into three groups: Group 1: 18.5- 24 kg/
m2, Group 2: 25- 29.9 kg/m2, Group 3: >30 kg/m2. Group
3 was classified to: Class 1: 30- 34 kg/m2 Moderate, Class
2:35- 39.9 kg/m2 severe and Class 3: >40 kg/m2 very
severe

Documentation of weight gain during antenatal care
visits was done till the time of delivery. The maternal and
fetal outcomes were correlated to GWG. We analyzed the
maternal medical disorders (GDM, hypertension, anemia,
cholecystitis, vulvovaginitis, UTI), obstetric disorders
(LGA, SGA, premature rupture of membranes, and preterm
labor), mode and time of delivery, and neonatal outcomes.

Data management and Statistical Analysis

Using Microsoft Excel software, data from historical
records, routine clinical examinations, laboratory
investigations, and outcome measures were coded,
entered, and analyzed. Following that, data were added
to the statistical analysis program “Statistical Package for
the Social Sciences” (SPSS v. 25). Data was presented in
terms of mean + standard deviation, median, and range, or
frequencies and percentages when appropriate. Comparison
of numerical variables between the study groups for
independent samples was made using the Student t-test.
For comparing categorical data, a Chi-square test was
performed. The exact test was used when the expected
frequency was less than 5. P value was set at <0.05 for
significant results and <0.001 for highly significant results.

RESULTS

The current study included 550 pregnant women aged
between 18 and 42 years. Regarding parity, 25.8% were
para 1, 21.6% were para 2, 14% were para 3, and 8.4%
were > para 4. Most of the participants were delivered
via CS (58.9%). Their marriage duration ranged between
1-25 years, as shown in (Table 1). The weight and BMI
of all participants during the first and second visits were
demonstrated in (Table 2). The weight gain and the BMI
increase were calculated and shown in (Table 2).

Table 1: Descriptive clinical data of the studied population

The study population (n=550)

Age (years) Mean + SD 2528 +5.15

sl Median [Range] 24 [18 -42]

0 166 (30.2%)

1 142 (25.8%)

Parity 2 119 (21.6%)

3 77 (14.0%)

>4 46 (8.4%)

Marriage duration (year) Mean + SD 547+4.75
ge driion bye Median [Range] 411-25]

i NVD 226 (41.1%)

Mode of delivery s 24 (38,90

Table 2: Descriptive anthropometric data of the studied population

The study population (n=550)

. .. Mean + SD 66.97 + 10.69
Weightatthe first visit 1 on [Range]  65.62 [41.2-106.45]
Weight at the Mean + SD 76.87 £ 14.03
Second visit Median [Range] 77.1 [33.64-122.24]
Weight eain Mean + SD 10.01 £8.53
ghte Median [Range]  10.24 [10.99-41.46]
.. Mean + SD 2599 +15.26
BMIatthe first visit 0 gian [Range] 25.5[16.3-41.9]
.. Mean + SD 29.82+5.18
BMI at the second visit Median [Range] 29,7 [14-47]
BMI increase Mean + SD 3.83+3.43
Median [Range] 419.3-16.4]
18.5-24.9 238 (43.27%)
BMI category 25-29.9 222 (40.36%)
>30 90 (16.36%)
30-34.9 80 (14.55%)
Obesity category 35-39.9 7 (1.26%)
>40 3(0.55%)
. . Mean + SD 3.07+1.32
Birth weight Median [Range] 3.1[2.5-5.3]
Among our included women, 72% developed

complications; the most common complications were infant
complications at 59.6%, medical complications at 40.7%,
obstetric complications at 37.8%, SGA at 32%, and LGA at
27.6%. The most common medical complication was UTI
at 27.8%, anemia at 23.6%, vulvovaginitis at 17.5%, DM
at 6.4%, hypertension at 2.2%, and cholecystitis at 1.3%.
The most common obstetric complication was PROM at
15.4%, malpresentation at 19.3%, and preterm labor at
11.4%, as shown in (Table 3).

Table 3: Complications of the studied population

The study population (n=550)

Develop complication 396 (72%)
Medical complication 224 (40.7%)
DM 35 (6.4%)
Hypertension 12 (2.2%)
Anemia 130 (23.6%)
Cholecystitis 7 (1.3%)
Vulvovaginitis 96 (17.5%)
UTI 153 (27.8%)

Obstetric complication
PROM

208 (37.8%)
85 (15.4%)
106 (19.3%)
63 (11.4%)
152 (27.6%)
176 (32%)
328 (59.6%)

Malpresentation
Preterm labor
LGA

SGA

Infant complications

NB: Some patients presented with more than one complication
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Obese women have significantly higher weight gain Medical, obstetric, and fetal complications were
and BMI increase during pregnancy than non-obese significantly higher in obese than non-obese women,
women. Weight gain >13 kg was significantly higher in while SGA was significantly higher in non-obese than
obsess than in non-obsess women, as shown in (Table 4). obese women, as shown in (Table 5). DM, hypertension,
However, there was no statistically significant difference in cholecystitis, PROM, and infant complications were
weight gain and BMI increase during pregnancy in relation significantly higher in severely obese women than in
to obesity severity (Figure 1). moderate-obese women (Figure 2).

Table 4: Comparison of weight gain in relation to BMI categories

Group I Group II Group III One way ANOVA, Kruskal-wallis test
“BMI 18.5-24.9” “BMI 25-29.9” “BMI > 30”
(n=238) (n=222) (1=90) f p-value
. . 9.80+9.11 9.83+7.96 12.23 £ 8.03
Weight gain (10.90 - 41.46) (10.94 - 32.19) (10.99 - 34.86) 3855 0.022
. 3.80 £3.56 3.82+3.32 4.68+3.25
BMI increase (5.5 - 16.4) 9.3-134) (8.2-12.5) 3.695 0.025
Weight gain
« Wtloss 36 (15.1%) 33 (14.9%) 5 (5.5%) 12765 0012
«  Wtgain<l3kg 113 (47.5%) 123 (55.4%) 42 (46.7%) : :
« Wtgain>13kg 89 (37.4%) 66 (29.7%) 43 (47.8%)

Table 5: comparison of complications in relation to BMI categories

Group 1 Group II Group III Chi-square test
“BMI 18.5-24.9” “BMI 25-29.9” “BMI > 30~

(n=238) (n=222) (n=90) X2 p-value
Develop complication 100 (42.0%) 216 (97.3%) 80 (88.9%) 189.34 <0.001
Medical complication 19 (8.0%) 128 (57.7%) 77 (85.6%) 209.25 <0.001
DM 4 (1.7%) 5(2.3%) 26 (28.9%) 91.69 <0.001
Hypertension 1 (0.4%) 2 (0.9%) 9 (10.0%) 30.94 <0.001
Anemia 15 (6.3%) 40 (18.0%) 75 (83.3%) 221.20 <0.001
Cholecystitis 0 (0%) 0 (0.0%) 7 (7.8%) 36.24 <0.001
Valvovaginitis 18 (7.6%) 16 (7.2%) 62 (68.9%) 197.59 <0.001
UTI 12 (5%) 71 (32%) 70 (77.8%) 175.28 <0.001
Obstetric complication 17 (7.1%) 117 (52.7%) 74 (82.2%) 191.61 <0.001
PROM 12 (5.0%) 51 (23%) 22 (24.4%) 34.92 <0.001
Malpresentation 5(2.1%) 57 (25.7%) 44 (48.9%) 101.70 <0.001
Preterm labor 12 (5.0%) 19 (8.6%) 32 (35.6%) 63.03 <0.001
LGA 19 (8.0%) 62 (27.9%) 71 (78.9%) 164.19 <0.001
SGA 72 (30.3%) 87 (39.2%) 17 (18.9%) 12.72 0.002
Infant complications 32 (13.4%) 216 (97.3%) 80 (88.9%) 373.76 <0.001

NB: Some patients presented with more than one complication
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Fig. 1: Weight gain in relation to obesity severity Fig. 2: Complications in relation to BMI
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DISCUSSION

It is widely established that both high and low levels
of GWG have been linked to unfavorable pregnancy
outcomes™. This study aimed to assess the correlation
between maternal and fetal complications with GWG.

In line with the current study, Aji et al.’! aimed to
identify the variables influencing 195 pregnant women’s
total GWG@, prepregnancy BMI (PP BMI), and pregnancy
outcomes. They discovered that the pregnant women’s
average age was 29.7 + 5.6 years. The majority of the
women had prepregnancy BMIs that were within the
normal range, with the underweight group coming in
second at 46.7% and 43.1%, respectively. Most of them
had an inadequate GWG status compared to the GWG
recommendation. The mean gestational duration was
38.88+1.91 weeks. Meanwhile, birth weight was in the
normal range at > 2500 g.

Also, Chung!® examined the relationships between
prepregnancy BMI and GWG and perinatal and maternal
outcomes to identify risk factors for adverse outcomes.
Among 465 women who participated in the study, 439
(94.4%) gave birth after 37 weeks of pregnancy and 26
(5.6%) before. According to prepregnancy BMI, 15 (3.2%)
women were obese, 60 (12.9%) women were pre-obesity,
61 (13.1%) women were underweight, and 329 (70.8%)
women were normal weight. In terms of overall GWG,
157 (33.8%), 194 (41.7%), and 114 (24.5%) women were
insufficient, normal, and excessive, respectively.

In the current study, a comparison of age and
anthropometric data in relation to BMI categories showed
that obese women have significantly higher age, weight,
and BMI at the second visit and fetal birth weight than non-
obese women.

In agreement with the current study, Aji et al.® reported
that total GWG and birth weight were significantly
correlated with the prepregnancy BMI category. Also,
Wang et al."' reported that obese women have significantly
higher age, weight, and fetal birth weight than non-obese
women. In addition, Sun et al.® reported that obese women
were significantly older in age and had higher fetal birth
weight than non-obese women.

In the current study, a comparison of weight gain in
relation to BMI categories showed that obese women have
significantly higher weight gain and BMI increase during
pregnancy than non-obese women. Weight gain >13kg was
significantly higher in obsess than non-obsess women.

The current study also showed no statistically
significant difference in weight gain and BMI increase
during pregnancy in relation to obesity severity. In
agreement with our results, Thompson et al.’! revealed

no statistically significant correlation between GWG and
obesity severity. In contrast to our results, Bodnar et a/.l'”
reported that the prevalence of excessive GWG declined,
and weight loss increased as obesity became more severe.
This disagreement with our results may be due to the
differences in sample size, inclusion criteria, and genetic
factors.

The present study comparison of complications in
relation to BMI categories showed that Medical, obstetric,
fetal complications, and LGA were significantly higher in
obese than non-obese women, while SGA was significantly
higher in non-obese than obese women.

This was supported by Chen et al.'"! reported that the
prevalence rates of all negative perinatal outcomes, with the
exception of preterm delivery and low birth weight (LBW)
newborns, were steadily rising, ranging from underweight
to obesity status. On the contrary, Chung!® reported no
significant correlation between the prepregnancy BMI
category and maternal and fetal complications outcomes.
The disagreement may be attributed to the variation in
sample size and inclusion criteria.

In the present work, a comparison of complications
in relation to weight changes during pregnancy showed
that medical, obstetric, and infant complications were
significantly higher in weight loss and weight gain >
13kg. Cholecystitis and LGA were significantly higher in
the weight gain > 13kg group than in other groups, while
anemia and SGA were significantly higher in the weight
loss group than in other groups.

This was confirmed by Xi et a/.'%, who found that high
GWG (above IOM limits) was inversely related to preterm
delivery, low birth weight, and SGA while positively
correlated with macrosomia, LGA, and low Apgar scores.

Also, Chen et al"! found that the excessive GWG
group had significantly greater adjusted risks of GHTN,
preeclampsia, cesarean birth, and macrosomia than the
sufficient GWG group. However, Aji et al™ reported that
there was no significant correlation between the Institute of
Medicine (IOM) weight gain recommendation and SGA,
but there was a significant correlation with LBW < 2.50 kg
and macrosomia> 4.0 kg. The disagreement may be caused
by the various study settings and sample sizes.

Also, Chung!® reported no significant differences
in outcome, maternal and fetal complications, between
normal GWG, inadequate GWG, or excessive GWG
categories, except that CS was significantly more common
in excessive GWG. On the other hand, low birth weight
was more common in the group of inadequate GWG. The
discrepancy may result from different inclusion criteria and
sample sizes. Excessive GWG is linked to significantly
higher risks of poor perinatal outcomes. Excessive GWG
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could be linked to more adverse effects on the mother than
the fetus and is associated with markedly increased risks
of bad perinatal outcomes like pregnancy complications,
cesarean delivery, and postpartum retaining weight!!>14151,

CONCLUSION

Obese women have statistically significant higher age,
higher fetal birth weight, higher weight gain, and BMI
increase than non-obese women. Medical, obstetric, and
fetal complications were significantly higher in obese
than non-obese women, while SGA was statistically
significantly higher in the non-obese group. DM,
hypertension, cholecystitis, and PROM were significantly
higher in severely obese women than in moderate-obese
women.
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