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Abstract: The prevalence of obesity and overweight has been rapidly increasing and is significantly
higher among adult females in the Arab States. The aim of the present study was to explore pregnant
Emirati women’s perception of their weight, their knowledge of the healthy gestational weight
gain, and the possible weight-related pregnancy complications. A total of 526 self-administered
questionnaires were obtained with a response rate of 72%. The majority (81.8%, n = 429) entered
pregnancy as overweight or obese. The percentage of pregnant women who underestimated their
weight category was 12.1% in normal weight participants, 48.9% in overweight participants, and
73.5% in obese participants (p < 0.001). The overweight and obese participants were 13 times more
likely to underestimate their weight status and 3.6 times more likely to correctly select their healthy
gestational weight gain. Women’s awareness of pregnancy-related complications due to weight
varied from 80.3% for diabetes to 44.5% for fetal complications; their awareness of breastfeeding
difficulty was the lowest at 2.5%. Moreover, there was a misconception about personal BMI and the
appropriate range for gestational weight gain (GWG). Healthy lifestyle counselling urgently needs to
be addressed in preventative health programs such as pre-marital and preconception counselling.

Keywords: obesity; body mass index; BMI; gestational weight gain; GWG; pregnancy; perception;
pregnancy knowledge; pregnancy complications

1. Introduction

The prevalence of overweight and obesity has nearly tripled worldwide since 1975 and
poses a significant public health threat increasing the risk of non-communicable chronic
diseases worldwide [1]. In the Arab States of the Gulf Cooperation Council (which includes
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates), obesity and
overweight prevalence are among the highest worldwide [2]. It is significantly higher in
adult females in Kuwait (44%), Qatar (42%), and Saudi Arabia (41%) [2]. A progressive
increase in the prevalence of obesity and overweight in the general population has been
observed in the United Arab Emirates (UAS) since 1989, reaching 31.7% in 2016 and rising
more recently to 66.4% [3,4]. The rates were slightly higher in women compared to men,
with 69.4% for women and 65.4% for men [4]. The high levels of obesity and overweight
reflect rapid economic growth and changes in dietary habits and lifestyle [3]. These changes
have resulted in less consumption of healthier food and a shift in physical activity levels
from the traditional, physically active lifestyle to a more modern, sedentary indoor lifestyle
in the UAE [5].

Overweight and obesity are defined as abnormal or excessive fat accumulation that
may impair health [6]. They are classified using the body mass index (BMI), defined as a
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person’s weight in kilograms divided by the square of his height in meters (kg/m2) [1]. In
2009, the Institute of Medicine (IOM) and the National Research Council issued the docu-
ment “Weight Gain During Pregnancy: Reexamining the Guidelines”. These guidelines
were formulated as a range for healthy gestational weight gain (GWG) for each category
of pre-pregnancy BMI. Based on pre-pregnancy BMI, the total GWG range in kg is deter-
mined as underweight (<18.5 kg/m2):12.5–18, normal weight (18.5–24.9 kg/m2): 11.5–16,
overweight (25.0–29.9 kg/m2): 7–11.5, and obese (≥30.0 kg/m2): 5–9 [7].

There is good evidence from extensive cohort studies and meta-analyses that maternal
obesity and overweight are associated with several adverse pregnancy outcomes in mothers
and their babies [8–11]. There is a significant increase in maternal complications, includ-
ing developing gestational diabetes mellitus (GDM), gestational hypertensive disorders
(GHp), pre-eclampsia, and requiring operative deliveries [4,8,9,12–15]. The recommended
weight gain ranges are those that are mostly consistent with good outcomes, including
reduced postpartum weight retention, reduced maternal obesity and non-excessive GWG.
A GWG above IOM recommendations significantly increases the risk of postpartum weight
retention up to 1 year after delivery [16]. Moreover, it significantly impacts delivery and
postpartum complications such as childhood obesity and shoulder dystocia [11,16]. For
the fetus, neonatal adverse outcomes include macrosomia, being large for gestational age
(LGA), fetal defects, congenital anomalies, and perinatal death [4,8,9,12–15].

Several studies of women from different ethnicities, ages, and education levels re-
vealed that women had misperceptions regarding their weight, and they lack knowledge
about the appropriate GWG [15,17]. Moreover, when the measured BMI was compared
to the self-assigned one for the assessment of obesity among adult participants, there was
tendency to overestimate the height and underestimate the weight [18]. Haakstad et al.
revealed that women with a BMI ≥ 25 may have difficulty with accurate self-perception as
overweight or obese [19]. In a systematic study, which included 173,971 study participants,
the self-reported BMI was often inaccurate, with underestimates being more common than
overestimates [20].

Previous studies suggest that the major issue is inadequate antenatal education by
healthcare providers regarding healthy GWG [21–23]. Deputy et al. revealed that only
26.3% of women reported receiving healthcare provider advice consistent with the 2009
IOM recommendations, whereas 15.5% received advice that were below recommendations
and 26.0% did not receive advice at all [21].

However, to the best of our knowledge, there is a lack of research from the UAE
exploring women’s knowledge and perception of obesity, and its potential adverse effects
on pregnancy outcomes. Moreover, there are no available studies of the level of antenatal
education provided by healthcare providers during pregnancy about a healthy diet and
lifestyle. This study, therefore, aimed to describe Emirati women’s perception and knowl-
edge of their pre-pregnancy weight depending on age, parity, educational level, and BMI.
Their awareness and the level of information provided by healthcare providers regarding
the appropriate weight gain during pregnancy, and their knowledge of obesity-related
complications (maternal and infant) during pregnancy were also evaluated.

2. Materials and Methods

The study was conducted in accordance with the Declaration of Helsinki and approved
by the Institutional Bioethics Committee of Al Ain Medical District Human Research Ethics
Committee (IRR 533/17). Informed consent was obtained from all subjects involved in
the study.

This study was conducted in Al Ain due to the high percentage (about 30%) of Emirati
citizens. According to Emirates of Abu Dhabi birth statistics, in 2019, there were 37,160 live
births (16,670 were citizens) in the Abu Dhabi Emirate, including 56.6% in the Abu Dhabi
region, followed by the Al Ain region with 40.0%, and the Al Dhafra region with 2.7% [24]
(UAE Birth statistics 2019). The study population consisted of randomly selected pregnant
Emirati women attending the selected prenatal clinics at Tawam and Al Ain hospitals
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during the study period. Their gestational age ranged from 24 to 35 weeks. Each of the two
hospitals has approximately 5000 deliveries per annum. Informed consent was obtained
from each participant before the interview.

The study was conducted between 1 September 2018 and 31 November 2019. During
the study period, a total of 730 women were approached to participate, 526 questionnaires
were returned, and the response rate was 72%.

2.1. Methods

The pregnant women were asked to complete an anonymous survey. Information
on maternal characteristics was collected in the clinic on the same day of the interview
by the research assistants with the help of trained nurses. Specifically, maternal age,
educational level, gravidity, parity, and the number of miscarriages or ectopic pregnancies
were recorded. Weight and height were measured on the day of the interview according
to antenatal care guidelines by the National Institute of Clinical Excellence 2021. The
pre-pregnancy weight was obtained from the electronic health information system within
six months of the index pregnancy to calculate their pre-pregnancy BMI and correctly
categorize their weight status.

Minimum sample size for the current study was determined using G*Power software
(version 3.1.9.7) for the chi-square analysis with four categories. The calculation revealed
the need for a minimum sample size composed of 281 participants to perceive a medium
effect size of 0.30 with a significance level set at α = 0.05 and power = 0.99. A total of
526 pregnant women participated in the study.

The data collection instrument was developed by two obstetricians and reviewed by
nutrition experts from the UAEU and clinical nurses. Considering their suggestions and
recommendations, the tool was modified. In addition, the questionnaire was translated
into Arabic by a local language expert.

2.2. Questionnaire

The understanding of the questionnaire was pilot tested by 10 lay women. The
phrasing of the questions was edited according to the women’s feedback. The questionnaire
had three sections. The first part of the questionnaire included basic sociodemographic
information, parity, gravidity and miscarriage or ectopic pregnancies, and anthropometric
measurements. Age was reported and then cross-checked with the date of birth. The
second part of the questionnaire was developed to assess the accuracy of the women’s
BMI perception and their knowledge regarding risks associated with overweight and
obesity before and during gestation. More specifically, women were asked to identify
their pre-pregnancy weight status as underweight, normal weight, overweight, or very
overweight/obese and, based on their responses, what they thought was the appropriate
pregnancy weight gain for themselves. A possible response of “I do not know” was also
provided. Women were then asked if they believed obesity in pregnancy or excess GWG
was related to various maternal and infant risks and complications. The correct response
was based on the recommendations for weight gain by the IOM issued in 2009. Women who
replied positively were asked to identify these risks and complications from a provided list
of 5 possible maternal outcomes and 5 neonatal complications (Supplementary Materials
File). Lastly, in the third section, women were asked to report if they had received, from
their healthcare providers (physicians or nurses), verbal or written information with regards
to lifestyle (exercise and weight management) and nutrition (healthy foods, amount to
consume, and foods and drinks to avoid).

2.3. Analysis

Women were categorized based on whether they correctly identified the GWG rec-
ommendation and on pre-pregnancy weight status. Weight status was defined based on
well-accepted pre-pregnancy BMI levels: underweight, BMI < 18.5 kg/m2; normal weight,
18.5 ≥ BMI > 25.0 kg/m2; overweight, 25 ≤ BMI < 30 kg/m2; and obese, BMI ≥ 30 kg/m2.
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2.4. Statistical Methods

All statistical analyses were performed using the SPSS version 28.0 statistical package
(IBM Corporation, Chicago, IL, USA). Data normality was tested with the use of the
Kolmogorov–Smirnov test. All data were presented using frequency and percentages for
the categorical variables and mean and standard deviation for the continuous variables.
Statistical tests were carried out with the use of two-sided tests to detect significance. A
chi-square analysis was performed to detect association between categorical variables. An
independent samples Kruskal–Wallis test was conducted to detect differences in perception
and knowledge based on BMI classification.

Furthermore, two logistic regression tests were carried out to investigate the impact of
confounding factors on the BMI classification during pregnancy and the correct healthy
gestational weight gain as outcome variables. The logistic regression used a binary coding
of 0 for the wrong perception and 1 for the correct perception about the BMI classification
during pregnancy and the healthy gestational weight gain. The confounding factors
selected for the final model included age, pre-pregnancy BMI, educational level, and parity.
Both age and pre-pregnancy BMI as confounding factors included in the logistic regression
tests were selected with the use of a univariate general linear model, with a cut-off value
of p < 0.20 to be included in the final model. In addition, parity and education were
included in the final analysis due to the hypothesis that women with previous pregnancies
or women with higher levels of education might have received knowledge about obesity’s
negative influence on perinatal outcomes. For the final analysis, and due to the low number
of underweight participants, the BMI classification was categorized into two categories:
category 1 representing underweight and normal and category 2 representing overweight
and obese. Statistical significance was obtained with a p-value < 0.05.

3. Results
3.1. Study Group Characteristics

The average maternal age of participants was 31.5 ± 5.9 years, and the average pre-
pregnancy calculated BMI was 30.1 ± 5.6 kg/m2 (Table 1). Overall, most participants are in
the age group 30 to 35 years old (32.5%), are obese (45.9%), have university degrees (54.4%),
have given birth more than once (65.8%), and have not suffered miscarriage or ectopic
pregnancy (56.8%) (Table 1).

3.2. Perception of the Weight

To assess the association between BMI classification and underestimation of weight
category, pregnant women with underweight status and missing value cases were excluded
before a chi-square analysis was performed (Figure 1). The percentage of pregnant women
who underestimated their weight category was 12.1% in normal weight participants, 48.9%
in overweight participants, and 73.5% in obese participants (χ2 (2) = 102.734; n = 511;
p < 0.001). Furthermore, an independent samples Kruskal–Wallis test showed significant
differences in underestimation of weight category between the three BMI classifications
(χ2 (2) = 102.533; n = 511; p < 0.001), with a mean rank in underestimation of weight
category score of 306.37 for the obese, 243.44 for the overweight, and 149.38 for the normal
weight. Obese participants were significantly different from both overweight (p < 0.001)
and normal weight (p < 0.001) participants; furthermore, overweight participants were
significantly different from normal weight participants (p < 0.001).
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Table 1. Sociodemographic data of the respondents (n = 526).

Factor n (%)

Age (Years)
18–23 49 (9.3)
24–29 157 (29.8)
30–35 171 (32.5)
≥36 149 (28.3)

Body Mass Index Classification
Underweight 5 (1.0)
Normal 92 (17.5)
Overweight 189 (35.9)
Obese 240 (45.9)

Education
High school or less 225 (42.8)
Technical diploma 11 (2.1)
University degree 286 (54.4)

Parity
0 88 (16.7)
1 89 (16.9)
≥2 346 (65.8)
Missing 3 (0.6)

Miscarriage and Ectopic
0 299 (56.8)
≥1 224 (42.6)
Missing 3 (0.6)
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Figure 1. Percentage of pregnant women who correctly chose recommended gestational weight gain
based on their BMI classification (n = 526).

3.3. Knowledge about Recommended Weight and Weight Gain during Pregnancy

Assessment of the study participants’ knowledge about the recommended weight gain
during pregnancy showed that the total percentage of participants who correctly selected
the weight gain suitable for their pre-pregnancy weight category was 26.8% (n = 141). A
chi-square analysis was conducted to investigate the association between the pre-pregnancy
weight category and knowledge about recommended weight gain during pregnancy. The
percentage of pregnant women who correctly chose the suitable weight gain during preg-
nancy was 0.0% in underweight participants, 12.0% in normal weight participants, 32.3%
in overweight participants, and 28.7% in obese participants (χ2 (6) = 21.346; p = 0.002)
(Figure 1). Furthermore, an independent samples Kruskal–Wallis test showed significant
differences in correctly selecting the recommended weight gain during pregnancy between
the different BMI classifications (χ2 (3) = 14.758; p = 0.002), with a mean rank score in
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correctly choosing weight gain during pregnancy of 277.88 for the overweight, 268.61 for
the obese, 224.45 for the normal weight, and 193.00 for the underweight. Overweight
participants were significantly different from normal weight (p < 0.001) participants. Obese
participants were significantly different from normal weight participants (p = 0.002). No
significant differences were detected between overweight and obese, overweight and
underweight, obese and underweight, or normal and underweight.

3.4. Awareness of Obesity-Related Complications

A majority of 432 participants (82.1%) were aware that extra weight before and during
pregnancy increases the risk of pregnancy-related complications for the mother (Table 2).
Perception about pregnancy-related complications for the mother varied from as high as
80.3% for diabetes to as low as 2.5% for difficulty in breast feeding. Except for diabetes
(χ2 = 13.576; p = 0.004), all perceived pregnancy-related complications for the mother were
not associated with the pre-pregnancy weight category (p > 0.05).

Table 2. Participants’ perceived effect of their weight category on maternal and fetal complications
(n = 526).

Factor Total
(n = 526)

Weight Category
χ2 * p-Value

Underweight
(n = 5)

Normal
(n = 92)

Overweight
(n = 189)

Obese
(n = 240)

Too much weight gain in pregnancy or being overweight can increase problems in pregnancy for the mother?
No 39 (7.4) 0 (0.0) 7 (7.6) 13 (6.9) 19 (7.9) 2.508 0.868
Yes 432 (82.1) 5 (100) 76 (82.6) 159 (84.1) 192 (80.0)
Not sure 55 (10.5) 0 (0.0) 9 (9.8) 17 (9.0) 29 (12.1)

What kind of problems to the mother?

Diabetes 347 (80.3) 1 (20.0) 61 (80.3) 124 (78.0) 161 (83.9) 13.576 0.004
Caesarean Section 91 (21.1) 0 (0.0) 13 (17.1) 32 (20.1) 46 (24.0) 3.102 0.376
Big Baby (Macrosomia) 154 (35.6) 1 (20.0) 28 (36.8) 56 (35.2) 69 (35.9) 0.601 0.896
Difficult Labor 197 (45.6) 1 (20.0) 38 (50.0) 63 (39.6) 95 (49.5) 5.369 0.147
Preterm Labor 43 (10.0) 0 (0.0) 6 (7.9) 17 (10.7) 20 (10.4) 1.055 0.788
Post-term Pregnancy 25 (5.8) 0 (0.0) 3 (3.9) 9 (5.7) 13 (6.8) 1.124 0.771
Post-partum Weight Retention 216 (50.0) 2 (40.0) 34 (44.7) 87 (54.7) 93 (48.4) 2.645 0.450
Difficulty in Breast Feeding 11 (2.5) 0 (0.0) 1 (1.3) 3 (1.9) 7 (3.6) 1.809 0.613
Miscarriage 16 (3.7) 0 (0.0) 1 (1.3) 3 (1.9) 12 (6.3) 6.369 0.095
Hypertension 133 (30.8) 0 (0.0) 20 (26.3) 48 (30.2) 65 (33.9) 3.811 0.283

Too much weight gain in pregnancy or being overweight can increase problems in pregnancy for the fetus?
No 85 (16.2) 1 (20.0) 20 (21.7) 36 (19.0) 28 (11.7) 7.016 0.319
Yes 234 (44.5) 2 (40.0) 39 (42.4) 82 (43.4) 111 (46.3)
Not sure 207 (39.4) 2 (40.0) 33 (35.9) 71 (37.6) 101 (42.1)

What kind of problems to the fetus?
Large Baby 141 (60.3) 0 (0.0) 24 (61.5) 52 (63.4) 65 (58.6) 3.534 0.316
Birth Trauma 165 (70.5) 1 (50.0) 25 (64.1) 61 (74.4) 78 (70.3) 1.772 0.621
Low Glucose Level 59 (25.2) 1 (50.0) 10 (25.6) 21 (25.6) 27 (24.3) 0.709 0.871
Jaundice 19 (8.1) 0 (0.0) 4 (10.3) 7 (8.5) 8 (7.2) 0.558 0.906
Childhood Obesity 49 (20.9) 0 (0.0) 10 (25.6) 18 (22.0) 21 (18.9) 1.375 0.711
Adulthood Obesity 25 (10.7) 0 (0.0) 5 (12.8) 8 (9.8) 12 (10.8) 0.502 0.919
Baby Death 19 (8.1) 0 (0.0) 2 (5.1) 7 (8.5) 10 (9.0) 0.781 0.854
Birth Defects 8 (3.4) 0 (0.0) 2 (5.1) 1 (1.2) 5 (4.5) 2.013 0.570
NICU Admission 23 (9.8) 0 (0.0) 1 (2.6) 12 (14.6) 10 (9.0) 4.761 0.190

* Chi-square test.

Few participants (n = 234, 44.5%) were aware that the extra weight was associated
with increased risk of pregnancy-related complications for the fetus. Perceptions about
pregnancy-related complications for the fetus varied from as high as 70.5% for birth trauma
to as low as 3.4% for birth defects. No statistical associations between pregnancy-related
complications for the fetus and different pre-pregnancy weight categories were detected.

3.5. Association of Underestimated BMI, or Healthy GWG Awareness

A Spearman’s rho correlation analysis revealed a significant, weak correlation between
underestimation of weight status and correctly selecting the healthy gestational weight
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gain (r = 0.153; p < 0.001). The logistic regression analysis results show that only the
pre-pregnancy weight category was statistically associated with both outcome variables
(p < 0.001) (Table 3). The overweight and obese participants were 13.335 times more likely
to underestimate their weight status and 3.597 times more likely to correctly select their
healthy gestational weight gain. No significant association with the outcome variables was
detected for age group, parity, and educational level.

Table 3. Association of underestimated BMI or healthy GWG awareness with maternal age, pre-
pregnancy weight status, educational level, and parity (n = 526).

Factor Underestimated BMI
Odds Ratio (CI 95%) p-Value Awareness of Healthy

GWG Odds Ratio (CI 95%) p-Value

Age (Years) 0.668 0.786
18–23 1 1
24–29 0.714 (0.324–1.575) 0.769 (0.353–1.678)
30–35 0.691 (0.298–1.600) 0.988 (0.433–2.258)
≥36 0.866 (0.360–2.085) 0.870 (0.365–2.074)

Body Mass Index Classification <0.001 <0.001
Underweight/Normal 1 1
Overweight/Obese 13.335 (6.857–25.935) 3.597 (1.842–7.023)

Education 0.153 0.194
High school or less 1 1
Technical diploma 0.334 (0.092–1.219) 1.146 (0.289–4.550)
University degree 0.776 (0.525–1.149) 1.460 (0.969–2.200)

Parity 0.898 0.742
0 1 1
1 0.893 (0.450–1.772) 1.313 (0.652–2.644)
≥2 0.863 (0.463–1.611) 1.134 (0.590–2.179)

3.6. Information Provided by Healthcare Providers

When asked about eating habits, except for healthy nutritional foods (50.6%) and
foods and drinks to avoid during pregnancy (61.6%), a minority of participants indicated
that they received information about weight management, safe exercises and amount of
exercise, and nutritional foods to eat during pregnancy (Figure 2).
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Figure 2. Information provided by healthcare providers in percentages (n = 526).

4. Discussion

The majority (81.8%, n = 429) entered pregnancy as overweight or obese. The over-
weight and obese participants were over 13 times more likely to underestimate their weight
status and 3.6 times more likely to correctly select their healthy gestational weight gain. The
percentage of pregnant women who correctly chose the suitable weight gain during preg-
nancy was 0.0% in underweight participants, 12.0% in normal weight participants, 32.3%
in overweight participants, and 28.7% in obese participants. Perception about pregnancy-
related complications for the mother connected with obesity varied from as high as 80.3%
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for diabetes to as low as 2.5% for difficulty in breast feeding. Few participants (44.5%) were
aware that the extra weight was associated with an increased risk of pregnancy-related
complications for the fetus.

Obesity and overweight pose a significant public health threat increasing in prevalence
in the Middle East. In the present study, 429 (81.8%) participants contemplated pregnancy
either as overweight or obese. According to Fayed at al. the percentage of obesity (34.8%)
and overweight (33.3%) in pregnancy in Saudi Arabia was also very high; however, it was
lower than in the present study [25].

The inaccurate perception of their own weight and BMI was also common among
pregnant women in other studies [26–28]. Australian and Canadian researchers revealed
that only 30% of Australian and 10% of Canadian obese pregnant women accurately
classified their BMI [26,27]. Moreover, among Saudi pregnant women only 24% of the
obese women accurately identified their weight category as obese [28].

A study that assessed Australian pregnant women’s knowledge relating to GWG
confirms a notable lack of maternal knowledge about guidelines of appropriate GWG [14].
In the present study, the association of social and demographic independent factors with
the correct perceptions of BMI classification and healthy GWG revealed that only BMI was
significantly associated with correct perceptions of BMI classification and healthy GWG.
Participants who were overweight or obese were less likely to correctly select the right BMI
classification compared with underweight or normal participants. In contrast, overweight
or obese participants were more likely to correctly select the right healthy weight gain
during pregnancy compared with participants who were underweight or normal.

There is evidence that excessive and poor GWG is associated with adverse perinatal
outcomes [11,29,30]. Pre-pregnancy high BMI and excessive GWG are associated with an
increase in the risk of developing GDM, GHp, and macrosomia [1,13,31]. A systematic
review and meta-analysis of around one million pregnant women showed there was an
increased risk of small for gestational age and preterm birth with a GWG lower than the
IOM recommendation. In contrast, women with excessive GWG were at increased risk
of macrosomia, large for gestational age, and increased cesarean section delivery rate.
A systematic review of cohort studies from Europe and North America estimated that
23.9% of pregnancy complications were attributable to maternal overweight/obesity, and
31.6% of large gestational-age infants were attributable to excessive gestational weight
gain [31]. The participants in our study had shown a low rate of awareness of maternal and
perinatal outcomes associated with obesity and overweight. Additionally, they were more
aware of adverse perinatal outcomes compared to maternity-related health risks associated
with obesity. Knowledge of the effect of obesity/excessive GWG on pregnancy outcomes
was broadly investigated [9,11]. In the present study GDM was the most recognized
adverse outcome by the participants, followed by post-partum maternal weight retention,
difficult labor, hypertension, and cesarean section. A similar study reported that 94% of the
women surveyed believed that excess GWG or obesity would be associated with increased
pregnancy complications [28]. Moreover, our results show that the most recognized fetal
and neonatal complications by participants were birth trauma, macrosomic babies and
child obesity, followed by miscarriages and birth defects.

A healthy and balanced diet is important during a lifetime, particularly during preg-
nancy; pregnant women’s diet should maintain their own needs and the nutritional needs
of their developing fetus and future breastfeeding practices. The American College of
Obstetricians and Gynecologists recommends calculating pre-pregnancy BMI at the initial
prenatal care visit and discussing gestational weight gain [32]. Antenatal education aims
at improving the health of the mother, baby, and families. O’Brien et al. revealed that
pregnant women who receive a low level of antenatal education are at an increased risk
of excessive and inadequate GWG [15]. During pregnancy, women are more aware and
motivated regarding the importance of healthy nutrition. They are also more receptive
to information about what to eat and avoid [1,33]. Our results showed that the overall
received prenatal education was low among participants. However, information received
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about healthy diets and healthy nutritional foods—to eat and to avoid—were higher than
prenatal education received about weight management and safe exercise during pregnancy.
It has been proven that implementing healthy habits in early pregnancy may reduce the
frequency of gestational diabetes mellitus in overweight/obese pregnant women with no
risk of preterm birth [9]. Thus, counselling plays an important role in improving women’s
awareness about GDM risks related to the fetus and mother [34]. Women care mostly about
fetal wellbeing during pregnancy; therefore, they will be more willing to strictly follow
recommendations. Moreover, it is proven that obesity in pregnancy can transmit poor
cardiometabolic health across generations [34]. Studies in animals suggest that adaptations
connected with obesity that occur in fetal life can remodel the structures of major organs,
including the brain, kidney, and pancreas [35,36].

Strengths and Limitations of the Study

To the best of our knowledge, the present study represents the first research from the
UAE exploring women’s knowledge and perception of obesity, and its potential adverse
effects on pregnancy outcomes. Moreover, the study was conducted in a large group of
females that might be representative for the country. It draws attention to the significantly
high prevalence of obesity in females and low level of awareness and education in this
field, which is a novel finding.

The study is preliminary data based on the present authors’ questionnaire, which
may be subject to errors due to lack of validation. Nevertheless, the questionnaire was
developed by clinicians, educators, and psychologists and includes many scientifically
important pieces of information. The study was also performed in a specific group, i.e.,
in a sociocultural environment where one may find different lifestyles and eating habits.
Moreover, the cross-sectional nature as well as the lack of follow-up that could reveal
further weight gain are limitations of the study. Therefore, it seems reasonable to conduct
an assessment of the long-term impact of obesity and obesity awareness on the future
condition of mothers and children using validated questionnaires.

5. Conclusions

Obesity and excessive GWG are increasing in prevalence. The knowledge of the
influence of obesity on the pregnancy outcome is very low. Moreover, there is a mis-
conception about personal BMI and the appropriate range of GWG. Antenatal education
including healthy lifestyles during pregnancy is urgently needed, and healthy lifestyle
counselling should be incorporated in preventative health programs such as pre-marital
and preconception counselling. Pregnant women’s access to information and education
from a multifaceted program will empower women to take the lead for improvement
toward a healthy pregnancy and life in general.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu15112420/s1, Questionnaire.

Author Contributions: All authors made contributions to the article and approved it. Conceptualization—
H.K., M.F.B., S.A. and H.I.A. Data collection, review, and preparations—A.A., S.M. (Sharon Mutare),
S.M. (Sara Maki) and G.S.S. Writing of original draft preparations—H.K., H.I.A., M.F.B. and A.A.
Writing review and editing—H.K., H.I.A., M.F.B., K.Z. and A.A. Visualization—H.K., M.F.B. and A.A.
Supervised by H.K., K.Z., S.A. and H.I.A. All authors have read and agreed to the published version
of the manuscript.

Funding: This research was funded by a seed grant at the College of Medicine and Health Sciences,
United Arab Emirates University (CMHS, UAEU) (Year 2019).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Bioethics Committee of Al Ain Medical District Human
Research Ethics Committee (IRR 533/17) for studies involving humans.

https://www.mdpi.com/article/10.3390/nu15112420/s1
https://www.mdpi.com/article/10.3390/nu15112420/s1


Nutrients 2023, 15, 2420 10 of 11

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Written informed consent has been obtained from the patient(s) to publish this paper, if applicable.

Data Availability Statement: Not applicable.

Acknowledgments: I would like to thank the College of Medicine for funding this study. I would
also extend my thanks to Zuhur Hussein Balayah, who helped with the preparation of the study
protocol and the process of ethical submission.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. WHO. Obesity and Overweight. 2021. Available online: https://www.who.int/news-room/fact-sheets/detail/obesity-and-

overweight (accessed on 26 January 2023).
2. Al Hammadi, H.; Reilly, J. Prevalence of Obesity among School-Age Children and Adolescents in the Gulf Cooperation Council

(GCC) States: A Systematic Review. BMC Obes. 2019, 6, 3. [CrossRef]
3. Babu Rajan, P. The Growing Problem of Obesity in the UAE. Acad. Int. Sci. J. 2018, 18, 106–113. [CrossRef]
4. Mahmoud, I.; Sulaiman, N. Prevalence of Metabolic Syndrome and Associated Risk Factors in the United Arab Emirates: A

Cross-Sectional Population-Based Study. Front. Public Health 2022, 9, 811006. [CrossRef] [PubMed]
5. Ng, S.W.; Zaghloul, S.; Ali, H.; Harrison, G.; Yeatts, K.; El Sadig, M.; Popkin, B.M. Nutrition Transition in the United Arab

Emirates. Eur. J. Clin. Nutr. 2011, 65, 1328–1337. [CrossRef]
6. Müller, M.J.; Geisler, C. Defining Obesity as a Disease. Eur. J. Clin. Nutr. 2017, 71, 1256–1258. [CrossRef]
7. Institute of Medicine (US) and National Research Council (US) Committee to Reexamine IOM Pregnancy Weight Guidelines.

Weight Gain During Pregnancy: Reexamining the Guidelines; National Academies Press: Washington, DC, USA, 2009; p. 12584. ISBN
978-0-309-13113-1.

8. Gaillard, R. Maternal Obesity during Pregnancy and Cardiovascular Development and Disease in the Offspring. Eur. J. Epidemiol.
2015, 30, 1141–1152. [CrossRef] [PubMed]

9. Wang, X.; Zhang, X.; Zhou, M.; Juan, J.; Wang, X. Association of Prepregnancy Body Mass Index, Rate of Gestational Weight Gain
with Pregnancy Outcomes in Chinese Urban Women. Nutr. Metab. 2019, 16, 54. [CrossRef]

10. Liu, L.; Ma, Y.; Wang, N.; Lin, W.; Liu, Y.; Wen, D. Maternal Body Mass Index and Risk of Neonatal Adverse Outcomes in China:
A Systematic Review and Meta-Analysis. BMC Pregnancy Childbirth 2019, 19, 105. [CrossRef]

11. Goldstein, R.F.; Abell, S.K.; Ranasinha, S.; Misso, M.; Boyle, J.A.; Black, M.H.; Li, N.; Hu, G.; Corrado, F.; Rode, L.; et al. Association
of Gestational Weight Gain With Maternal and Infant Outcomes: A Systematic Review and Meta-Analysis. JAMA 2017, 317, 2207.
[CrossRef] [PubMed]

12. Godfrey, K.M.; Reynolds, R.M.; Prescott, S.L.; Nyirenda, M.; Jaddoe, V.W.V.; Eriksson, J.G.; Broekman, B.F.P. Influence of Maternal
Obesity on the Long-Term Health of Offspring. Lancet Diabetes Endocrinol. 2017, 5, 53–64. [CrossRef]

13. Chen, Y.-T.; Zhang, T.; Chen, C.; Xia, Y.-Y.; Han, T.-L.; Chen, X.-Y.; He, X.-L.; Xu, G.; Zou, Z.; Qi, H.-B.; et al. Associations of Early
Pregnancy BMI with Adverse Pregnancy Outcomes and Infant Neurocognitive Development. Sci. Rep. 2021, 11, 3793. [CrossRef]
[PubMed]

14. Bookari, K.; Yeatman, H.; Williamson, M. Australian Pregnant Women’s Awareness of Gestational Weight Gain and Dietary
Guidelines: Opportunity for Action. J. Pregnancy 2016, 2016, 8162645. [CrossRef] [PubMed]

15. O’Brien, E.C.; Alberdi, G.; McAuliffe, F.M. The Influence of Socioeconomic Status on Gestational Weight Gain: A Systematic
Review. J. Public Health 2018, 40, 41–55. [CrossRef] [PubMed]

16. Rode, L.; Kjærgaard, H.; Ottesen, B.; Damm, P.; Hegaard, H.K. Association Between Gestational Weight Gain According to Body
Mass Index and Postpartum Weight in a Large Cohort of Danish Women. Matern. Child Health J. 2012, 16, 406–413. [CrossRef]

17. Dolatian, M.; Sharifi, N.; Mahmoodi, Z.; Fathnezhad-kazemi, A.; Bahrami-vazir, E.; Rashidian, T. Weight Gain during Pregnancy
and Its Associated Factors: A Path Analysis. Nurs. Open 2020, 7, 1568–1577. [CrossRef] [PubMed]

18. Maukonen, M.; Männistö, S.; Tolonen, H. A Comparison of Measured versus Self-Reported Anthropometrics for Assessing
Obesity in Adults: A Literature Review. Scand. J. Public Health 2018, 46, 565–579. [CrossRef]

19. Haakstad, L.A.H.; Stensrud, T.; Gjestvang, C. Does Self-Perception Equal the Truth When Judging Own Body Weight and Height?
Int. J. Environ. Res. Public. Health 2021, 18, 8502. [CrossRef]

20. Freigang, R.; Geier, A.-K.; Schmid, G.L.; Frese, T.; Klement, A.; Unverzagt, S. Misclassification of Self-Reported Body Mass Index
Categories. Dtsch. Ärztebl. Int. 2020, 117, 253–260. [CrossRef]

21. Deputy, N.P.; Sharma, A.J.; Kim, S.Y.; Olson, C.K. Achieving Appropriate Gestational Weight Gain: The Role of Healthcare
Provider Advice. J. Womens Health 2018, 27, 552–560. [CrossRef]

22. Emery, R.L.; Benno, M.T.; Salk, R.H.; Kolko, R.P.; Levine, M.D. Healthcare Provider Advice on Gestational Weight Gain:
Uncovering a Need for More Effective Weight Counselling. J. Obstet. Gynaecol. 2018, 38, 916–921. [CrossRef]

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1186/s40608-018-0221-5
https://doi.org/10.7336/academicus.2018.18.10
https://doi.org/10.3389/fpubh.2021.811006
https://www.ncbi.nlm.nih.gov/pubmed/35141192
https://doi.org/10.1038/ejcn.2011.135
https://doi.org/10.1038/ejcn.2017.155
https://doi.org/10.1007/s10654-015-0085-7
https://www.ncbi.nlm.nih.gov/pubmed/26377700
https://doi.org/10.1186/s12986-019-0386-z
https://doi.org/10.1186/s12884-019-2249-z
https://doi.org/10.1001/jama.2017.3635
https://www.ncbi.nlm.nih.gov/pubmed/28586887
https://doi.org/10.1016/S2213-8587(16)30107-3
https://doi.org/10.1038/s41598-021-83430-7
https://www.ncbi.nlm.nih.gov/pubmed/33589705
https://doi.org/10.1155/2016/8162645
https://www.ncbi.nlm.nih.gov/pubmed/26881080
https://doi.org/10.1093/pubmed/fdx038
https://www.ncbi.nlm.nih.gov/pubmed/28398550
https://doi.org/10.1007/s10995-011-0775-z
https://doi.org/10.1002/nop2.539
https://www.ncbi.nlm.nih.gov/pubmed/32802378
https://doi.org/10.1177/1403494818761971
https://doi.org/10.3390/ijerph18168502
https://doi.org/10.3238/arztebl.2020.0253
https://doi.org/10.1089/jwh.2017.6514
https://doi.org/10.1080/01443615.2018.1433647


Nutrients 2023, 15, 2420 11 of 11

23. Doi, L.; Williams, A.J.; Marryat, L.; Frank, J. Cohort Study of High Maternal Body Mass Index and the Risk of Adverse Pregnancy
and Delivery Outcomes in Scotland. BMJ Open 2020, 10, e026168. [CrossRef] [PubMed]

24. Ministry of Health and Prevention (MOHAP). UAE Birth Statistics. 2019. Available online: https://mohap.gov.ae/assets/
download/cc731325/UAE%20Statistical%20Annual%20Report%202019.docx.aspx (accessed on 26 January 2023).

25. Fayed, A.; Wahabi, H.A.; Esmaeil, S.; Elkouny, R.; Elmorshedy, H.; Bakhsh, H. Independent Effect of Gestational Weight Gain and
Prepregnancy Obesity on Pregnancy Outcomes among Saudi Women: A Sub-Cohort Analysis from Riyadh Mother and Baby
Cohort Study (RAHMA). PLoS ONE 2022, 17, e0262437. [CrossRef] [PubMed]

26. Thompson, M.W.; Nassar, N.; Robertson, M.; Shand, A.W. Pregnant Women’s Knowledge of Obesity and Ideal Weight Gain in
Pregnancy, and Health Behaviours of Pregnant Women and Their Partners: Knowledge of Obesity and Weight Gain in Pregnancy.
Aust. N. Z. J. Obstet. Gynaecol. 2011, 51, 460–463. [CrossRef] [PubMed]

27. Gaudet, L.M.; Gruslin, A.; Magee, L.A. Weight in Pregnancy and Its Implications: What Women Report. J. Obstet. Gynaecol. Can.
2011, 33, 227–234. [CrossRef]

28. Shub, A.; Huning, E.Y.-S.; Campbell, K.J.; McCarthy, E.A. Pregnant Women’s Knowledge of Weight, Weight Gain, Complications
of Obesity and Weight Management Strategies in Pregnancy. BMC Res. Notes 2013, 6, 278. [CrossRef]

29. Shrestha, A.; Prowak, M.; Berlandi-Short, V.-M.; Garay, J.; Ramalingam, L. Maternal Obesity: A Focus on Maternal Interventions
to Improve Health of Offspring. Front. Cardiovasc. Med. 2021, 8, 696812. [CrossRef]

30. For the International Weight Management in Pregnancy (i-WIP) Collaborative Group; Rogozińska, E.; Zamora, J.; Marlin, N.;
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