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Abstract: Gestational diabetes mellitus (GDM) burden is burgeoning globally. Correct knowledge
about GDM among young people is paramount for timely prevention. This study assesses GDM
knowledge and identifies factors associated with it among United Arab Emirates (UAE) University
students. A validated self-administered questionnaire collected data from the university students.
We analyzed the data for GDM knowledge status (ever heard of GDM) and GDM knowledge levels
(poor, fair, and good) and conducted ordinal logistic regressions to assess for associated factors.
A total of 735 students were surveyed with a mean age of 21.0 years. Of these, 72.8% had heard
of GDM, and 52.9% of males versus 20.3% of female students had never heard of the condition
before. Higher age (p = 0.019) and being a postgraduate student (p = 0.026) were associated with
higher GDM knowledge status in males. GDM knowledge level analysis showed that 24.0%, 58.5%,
and 17.5% had poor, fair, and good knowledge. The mean GDM-knowledge score was 6.3 + 2.4
(out of 12). Being married [aOR-1.82 (95%CI 1.10-3.03)] and knowing someone who had GDM
[aOR-1.78 (95%CI 1.23-2.60)] were independently associated with higher GDM knowledge levels
among students. Students’ primary source of GDM knowledge was family/friends. There is an
observed knowledge gap related to GDM among the students, especially males. This study urges the
need to accelerate targeted GDM awareness campaigns among university students and the general
population in the UAE.

Keywords: gestational; diabetes; GDM; pregnancy; knowledge; students; United Arab Emirates

1. Introduction

Gestational diabetes mellitus (GDM) is one of the classifications of hyperglycemia first
detected during pregnancy which resolves at the end of the pregnancy [1,2]. It is one of
the most common metabolic disorders during pregnancy, with short- and long-term conse-
quences if undiagnosed or untreated. It leads to multiple perinatal complications in both
mother and fetus [3-7]. There is also the future risk of developing type 2 diabetes mellitus
(DM) among the mothers [8,9] and a long-term risk of developing obesity, hypertension,
and type 2 DM among the babies of GDM mothers [10-12]. GDM is also associated with a
higher risk of cardiovascular disorders and early vascular aging [13]. In addition, it has an
overwhelming economic burden [14]. The global burden of GDM is increasing, mirroring
the global epidemic of type 2 DM. This epidemic is even more evident in the Middle East
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and North Africa (MENA) region following rapid urbanization and obesity over the past
few decades [9,15]. GDM prevalence in the MENA region ranges from 8.4% to 24.5% [16],
with a pooled prevalence of 13.0% from a recent meta-analysis [17]. In the United Arab
Emirates (UAE), GDM prevalence ranges from 7.9% to 24.9% [7,16,17], and in some cases,
more than one in three pregnancies are affected by GDM [18].

Knowledge is essential for health literacy [19] and is linked to significant health out-
comes [20]. Knowledge of GDM, especially its risk factors and complications, is essential
to its management and preventive strategies, thereby reducing its burden [21,22]. Stud-
ies conducted worldwide to assess GDM knowledge have shown different results. A
multicenter study among women attending antenatal care (ANC) in India showed that
very few (6.3%) of the pregnant women were aware of GDM [23]. Conversely, Bhowmik
and colleagues in 2018 in Bangladesh showed that 81.8% of their study participants were
aware of GDM; however, the knowledge score (2.7 & 1.5 out of 8) was low [21]. A United
States study [24] among 85 pregnant women showed that none could correctly identify
GDM risk factors. However, in a survey conducted among Polish women (pregnant and
non-pregnant) in 2021, moderate GDM knowledge was noted where up to 47.5% of the
women had intermediate GDM knowledge [25].

A large population study conducted in Saudi Arabia by Alharthi and colleagues
showed the mean GDM knowledge score among participating women to be 5.5 £ 2.5
out of 12 [26]. In the UAE, a study conducted in 2017 among 450 women of childbearing
age showed good awareness of GDM (73.5%); however, their knowledge levels were
low [27]. Regarding associated factors, studies show that women who are older [24,28],
have more pregnancies [23], and are employed [21] were significantly more aware and
had a higher knowledge level of GDM. Ethnicity and educational status were also found
to be predictors of GDM knowledge levels [28-30]. One study found that males had
significantly higher knowledge scores than females [21]. The most popular source of GDM
knowledge identified by studies is the internet. Other sources include family members
or relatives, friends, school/workplace, hospital, parental books, magazines, and mass
media [25,27,31-33].

Even though several studies have assessed GDM knowledge worldwide, most studies
were conducted among pregnant women. Very few assessed GDM knowledge among
the general population, and even fewer studies included males. Fathers” involvement
in maternal care has been found to increase early ANC visits and positively affect both
maternal and child health [34]. Furthermore, knowing a population’s GDM knowledge
level is essential for implementing preventive strategies. However, there is currently a
paucity of such data in the UAE, and to our knowledge, this is the first study conducted
among university students in the Middle East and North Africa (MENA) region to assess
their GDM knowledge. The present study aimed to investigate the gestational diabetes
mellitus (GDM) knowledge status, level, and source of knowledge among university
students and to identify factors associated with these.

2. Materials and Methods
2.1. Study Design and Study Setting

We conducted a cross-sectional study among United Arab Emirates University (UAEU)
students between July and October 2021 to assess their overall status and levels of GDM
knowledge. More than 13,000 graduate and undergraduate students are currently enrolled
in the University.

2.2. Participants and Sampling

All students from 8 out of 9 colleges, males and females, undergraduates, and post-
graduates, who were 18 years and above and gave their informed consent, were eligible
for the study. All students in UAEU were invited to join the survey via their school emails.
Those who responded and fulfilled the eligibility criteria were included in the study. The
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College of Medicine and Health Sciences (CMHS) was excluded from this study as its
students’ level and source of knowledge would impact the overall results.

2.3. Sample Size

The sample size was calculated using online OpenEpi Version 3.01. A minimum
sample of 360 participants will allow the detection of a true proportion (73.5%) of those
who have ever heard of GDM before [27], given 80% power, 5% alpha error, and accounting
for 20% non-response.

2.4. Data Collection and Procedure

Data collection was performed via an online self-administered questionnaire using the
SurveyMonkey software. A link to the survey was shared with students through emails
by the deaneries of all colleges. The link contained study details, informed consent forms,
and questionnaires (Arabic and English versions) (Supplementary Figure S1). The survey
link was an anonymous link generated by SurveyMonkey. Participating students filled out
the consent forms and questionnaires online, and their data were securely downloaded
and accessed by only the researchers. No identifier variable was collected, making the data
collection completely anonymous. Students were assured of complete anonymity in the
informed consent form.

We adapted our questionnaire from the Arabic and English questionnaires validated by
Alharthi and colleagues in 2018 among 9002 members of the Saudi Arabian population [26].
Our questionnaire was divided into three sections. The first section collected information
on students’ sociodemographic variables, the second assessed GDM knowledge levels, and
the third assessed sources of knowledge.

Section 1 contained 20 questions, including students” sociodemographic characteristics
and a question inquiring whether the students have ever heard of GDM before (GDM
knowledge status). Participants who answered “No” were automatically taken to the end
of the survey, while those who answered “Yes” were taken to the second section.

Section 2 contained 12 questions inquiring about several aspects of GDM. Five ques-
tions were asked about GDM risk factors, two on diagnosis, two on management, and three
on GDM-related complications. Each question was given 1 point if answered correctly. In
the questionnaire, there were nine main questions in this section, and questions 8 and 9
were multiple-choice, carrying 2 and 3 points, respectively (See Supplementary Figure S1).
The potential GDM-knowledge score could range from 0 to 12. Technical terms were
avoided as much as possible; descriptions of terms were given instead. For example, OGTT
was described as “Blood analysis after drinking glucose solution.”

Section 3 inquired about sources of GDM knowledge. The potential sources of the
knowledge were hospitals, colleges, workplaces, TV, newspapers/magazines, social media,
other online resources, family/friends, neighborhoods, and others. The questionnaire was
pre-tested among 50 students (25 Arabic and 25 English versions) and assessed for clarity,
comprehension, and order of questions.

2.5. Outcome Variables

We had two main outcomes. The first outcome was a binary variable showing the
GDM-knowledge status among the surveyed students. This outcome was categorized as
either “ever heard of GDM” or “never heard of GDM.”

The second outcome showed GDM knowledge levels among students who reported
having heard of GDM. This outcome was categorized based on the GDM knowledge points
as poor knowledge (<4), fair knowledge (5-8), and good knowledge (9-12) [26]. We also
summarized the total GDM knowledge points or score (out of 12) as a continuous variable.

2.6. Associated Factors

We assessed students’ sociodemographic characteristics, including age, gender, pro-
gram (undergraduate or postgraduate), marital status, working status, having someone at
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home working in the health sector, knowing someone who had GDM, family history of
diabetes, self-reported weight, and height.

2.7. Statistical Analysis

We conducted all analyses using STATA statistical software version 16.1 (StataCorp
LLC, College Station, TX, USA). Students’ characteristics and GDM knowledge were
summarized using appropriate descriptive statistics.

We assessed the proportions of students who had “ever heard of GDM” and “never
heard of GDM” (GDM-knowledge status) and compared students’ characteristics between
the two groups. Continuous variables were compared using a t-test or Wilcoxon rank-sum
(Mann-Whitney U) test, while categorical variables were compared using a Chi-square
test. The comparisons were made separately also for male and female students. Logistic
regression was also conducted to assess associations (reported in Supplementary Materials).

The proportions of students with poor, fair, and good GDM knowledge (GDM knowl-
edge levels) were also assessed, and students’ characteristics were compared among these
groups using the Kruskal-Wallis test for continuous variables and Chi-square test for
categorical variables. Simple and multiple ordinal logistic regression models were used
to assess the associations between students’ characteristics and their GDM knowledge
levels, fitting the statistically significant variables in the univariate models into the multiple
regression model.

Regression results were expressed as adjusted odds ratio (aOR) with a 95% confidence
interval (CI). The level of significance was specified at 5%. The normality of data was tested
using the Shapiro-Wilk test. Missing data were addressed using complete case analysis
because of minimal missing data (Supplementary Table S1).

3. Results

A total of 938 students responded to the survey. We excluded non-eligible students;
hence, we had 735 eligible students (See Supplementary Figure S2).

3.1. Students’ Sociodemographic Characteristics

The median age of all the students (735) was 21.0 (Interquartile Range (IQR) 3.0) years.
Most of the students were females (78.9%), single (85.6%), and undergraduates (82.3%). Of
the 735 students, 50.2% had a family history of type 2 diabetes mellitus (DM), and 19.1%
had someone in their homes working in the health sector.

Out of the 735 eligible students, 72.8% had heard of GDM, while 27.2% had never heard
of GDM before. Gender is independently associated with ever hearing of GDM in this study
population (Female vs. Male, 79.7 vs. 47.1, respectively, p < 0.001, aOR (95%CI) — 3.444
(1.944-6.102)) (Supplementary Tables S2 and S4). Tables 1 and 2 describe the sociodemo-
graphic characteristics among female and male students, respectively, and their associations
with GDM knowledge status.

Table 1. Sociodemographic characteristics of female students and factors associated with their GDM
knowledge status (N = 580).

Knowledge Status
Sociodemographic Total n (%)/Median Ever-Heard of Never-Heard of a
Characteristics Population N * (IQR) GDM n = 462 GDM n = 118 p-Value
(79.7%) (20.3%)
Age (years) 580 20.0 (4.0) 20.0 (4.0) 20.0 (4.0) 0.483
Weight (kg) 554 58.0 (17.0) 58.0 (18.0) 58.5 (16.0) 0.553
Height (m) 558 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 0.592
BMI (kg/m?) 551 22.9 (6.1) 22.9 (6.4) 225 (5.3) 0.409
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Table 1. Cont.

Sociodemographic

Knowledge Status
Total n (%)/Median Ever-Heard of Never-Heard of

_ a
Characteristics Population N * (IQR) GDM n = 462 GDM n = 118 p-Value
(79.7%) (20.3%)

Program

Undergraduate 580 496 (85.5) 396 (79.8) 100 (20.2)

Postgraduate 84 (14.5) 66 (78.6) 18 (21.4) 0.071
Marital status

Single 580 506 (87.2) 397 (78.5) 109 (21.5)

Married 74 (12.8) 65 (87.8) 9 (12.2) 0.061
Working status

Yes 580 50 (8.6) 39 (78.0) 11 (22.0)

No 530 (91.4) 423 (79.8) 107 (20.2) 0.093
Anyone in your home
working in the Health Sector 580

Yes 111 (19.1) 85 (76.6) 26 (23.4)

No 469 (80.9) 377 (80.4) 92 (19.6) 0.370
Family history of diabetes

Yes 580 303 (52.2) 246 (81.2) 57 (18.8)

No 277 (47.8) 216 (78.0) 61 (22.0) 0.337
Data were expressed as median (IQR—Interquartile range) or n (%) unless stated otherwise. * = Total number of
students who responded to a particular question. ? = Chi square test was used for categorical variables and the
Mann-Whitney U test for continuous variables.

Table 2. Sociodemographic characteristics of male students and factors associated with their GDM
knowledge status (N = 155).
Knowledge Status
Sociodemographic Total n (%)/Median Ever Heard of Never Heard of Value 2
Characteristics Population N * (IQR) GDMn =73 GDMn =82 P
47.1%) (52.9%)

Age (years) 155 21.0 (7.0) 22.0 (8.0) 21.0 (4.0) 0.019
Weight (kg) Mean (SD) 144 77.2 (16.2) 78.3 (16.4) 76.3 (16.0) 0.464 b
Height (m) 126 1.7 (0.1) 1.7 (0.1) 1.7 (0.1) 0.136
BMI (kg/m?) 126 25.4 (6.5) 255 (7.0) 252 (5.8) 0.254
Program

Undergraduate 155 109 (70.3) 45 (41.3) 64 (58.7)

Postgraduate 46 (26.7) 28 (60.9) 18 (39.1) 0.026
Marital status

Single 155 123 (79.4) 53 (43.1) 70 (56.9)

Married 32 (20.6) 20 (62.5) 12 (37.5) 0.050
Working status

Yes 155 39 (25.2) 22 (56.4) 17 (43.6)

No 116 (74.8) 51 (44.0) 65 (56.0) 0.178
Anyone in your home
working in the Health Sector 155

Yes 29 (18.7) 15 (51.7) 14 (48.3)

No

126 (81.3) 58 (46.0) 68 (54.0) 0.580
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Table 2. Cont.

Sociodemographic
Characteristics

Knowledge Status
Total n (%)/Median Ever Heard of Never Heard of

Population N * (IQR) GDMn =73 GDMn =82
(47.1%) (52.9%)

p-Value ?

Family history of diabetes
Yes
No

155 66 (42.6) 37 (56.1) 29 (43.9)
89 (57.4) 36 (40.5) 53 (59.5) 0.054

Data were expressed as median (IQR—Interquartile range) or n (%) unless stated otherwise. * = Total number of
students who responded to a particular question. ? = Chi square test was used for categorical variables, while
t-test P and Mann-Whitney U test were used for continuous variables.

3.2. Students” GDM Knowledge Status

Among 580 female students, 79.7% had heard of GDM before. The characteristics
assessed were not significantly associated with the female students” GDM knowledge
status (Table 1).

On the other hand, less than half (47.1%) of the male students had heard of GDM.
Increased age (p = 0.019) was associated with their GDM knowledge status, and more post-
graduate male students had heard of the condition than their undergraduate counterparts
(60.9% vs. 41.3%, respectively, p = 0.026). The other male students’ characteristics were not
significantly associated with their GDM knowledge status (Table 2).

3.3. Students” GDM Knowledge Levels

Out of the 735 eligible students, 200 had never heard of GDM and were automatically
excluded from answering Section 2 of the questionnaire on GDM knowledge levels. Of
the 535 who had heard of GDM before, 55 students did not complete Section 2 and were
excluded from the GDM knowledge levels analysis too. Hence, 480 participating students
were included in the knowledge levels analysis (Supplementary Figure S2).

Table 3 shows GDM knowledge levels among the 480 students and the factors associ-
ated with the levels. 24.0% of these students had poor knowledge of GDM, 58.5% had fair
knowledge, and 17.5% had good knowledge. The total median GDM knowledge points
out of 12.0 among the 480 students was 6.0 (IQR 3.0) [mean = 6.3 + 2.4]. The medians
among those with poor, fair, and good knowledge were 4.0 (IQR 2.0), 7.0 (IQR 1.0), and 10.0
(IQR 1.0), respectively (p < 0.001). Being married and knowing someone who had GDM
were significantly associated with GDM knowledge levels. In contrast, the other compared
characteristics were not.

Table 3. Descriptive statistics showing factors associated with GDM knowledge levels (poor, fair, and
good knowledge) among participating students (N = 480).

Students’
Characteristics

Population N * (IQR) Knowledge P Knowledge P Knowledge P

Knowledge Levels

Total %/Median Poor GDM Fair G DM Good GDM

p-Value ?
115 (24.0%) % 281 (58.5%) % 161 (17.5%) %

Age (years)

480 21.0 (3.0) 21.0 (3.0) 21.0 (4.0) 21.0 (5.0) 0.170

Weight (kg)

457 60.0 (21.0) 60.0 (20.0) 59.0 (21.0) 65.0 (20.0) 0.185

Height (m)

452 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 0.440

BMI (kg/m?)

449 23.3 (6.9) 23.1(7.1) 23.1 (7.0) 24.4 (6.4) 0.384

Gender
Male
Female

480 13.8 31.8 56.1 12.1
86.2 227 58.9 18.4 0.190
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Table 3. Cont.

Knowledge Levels

Students’ Total %/Median Poor GDM Fair GDM Good GDM Value 2
Characteristics Population N * (IQR) Knowledge P Knowledge P Knowledge P P
115 (24.0%) % 281 (58.5%) % 161 (17.5%) %

Program

Undergraduate 480 81.7 242 59.7 16.1

Postgraduate 18.3 22.7 53.4 239 0.218
Marital status

Single 480 84.6 244 60.8 14.8

Married 154 21.6 46.0 324 0.001
Working status

Yes 480 11.7 23.2 55.4 214

No 88.3 24.1 58.9 17.0 0.710
Anyone in your home
working in the Health
Sector 480

Yes 19.0 18.7 57.1 24.2

No 81.0 252 58.9 15.9 0.122
Family history of
diabetes

Yes 480 53.8 209 62.0 17.1

No 46.2 27.5 54.5 18.0 0.187
Know someone who
had GDM 480

Yes 65.6 20.3 59.1 20.6

No 34.4 30.9 57.6 115 0.006
Total GDM knowledge 480 6.0 (3.0) 4.0 (2.0) 7.0 (1.0) 10.0 (1.0) <0.001

points (out of 12)

Data were expressed as median (IQR- Interquartile range) or percentages (%) unless stated otherwise. * = the
Total number of students who responded to a particular question. # = Chi square used for categorical variables

and Kruskal-Wallis test for continuous variables. P = poor knowledge (<4), fair knowledge (5-8), and good
knowledge (9-12).

3.4. Regression Analysis for GDM Knowledge levels

Simple ordinal logistic regression was performed using age, gender, program (under-
graduate or postgraduate), marital status, working status, having someone at home working
in the health Sector, knowing someone who had GDM, family history of diabetes, and BMI.
Only marital status and knowing someone who had GDM were found to be significant and
were included in the adjusted model. Following multiple ordinal logistic regression, results
showed that the odds of having a higher GDM knowledge level among students who were
married increased by 82% compared to single students [aOR 1.82 (95% CI 1.10-3.03)]. Stu-
dents who knew someone with GDM had 78% higher odds of having good GDM knowledge
compared to those who did not [aOR 1.78 (95% CI 1.23-2.60)] (Table 4).

Table 4. Multiple regression analysis showing factors associated with GDM knowledge levels (poor,
fair, good) among students (N = 480).

Students” Characteristics Adjusted OR (95% CI) *

X Single ref
Marital status
Married 1.82 (1.10-3.03) @
N f
Know someone who had GDM ° re
Yes 1.78 (1.23-2.60) @

* = Ordinal logistic regression used. # = Statistically significant (p < 0.05).
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3.5. Knowledge Domains (GDM Risk Factors, Diagnosis, Management, and Complications)

Out of the five GDM risk factors assessed, personal history of GDM (77.7%) and
pre-pregnancy weight gain/obesity (73.1%) were the most identified by the 480 students,
while having more pregnancies (30.2%) was the least identified. A total of 35.2% of the
students correctly identified the test used for GDM diagnosis, 28.5% correctly identified the
timing and 58.5% knew that diet and exercise are part of GDM management. Meanwhile,
only 43.1% and 40.4% of these students knew that GDM leads to baby complications and
increased future risk of type 2 DM, respectively (Figure 1).

GDM Risk Factors Knowledge GDM Diagnosis Knowledge
77.7%
© C731% 0
2 ~
57.9% 58.3%
53 - 28 1
o o 35.2%
e ) 28.5%
o
w0 | Ye]
N &
More pregnancies Weight gain/obesity Pregnancy weight gain o -
History of GDM DM family history Timing of diagnosis (24-28wks) Test for diagnosis (OGTT)
GDM Management Knowledge GDM Complications Knowledge
73.9%
0 |
N~
0 |
N~
51.5% = B 1 43.1% 40.4%
29 o
Yo} =
Q )
9] o
[0)
Q &
|
N
o —
o - - - - Usually diasppears after birth Future Type2 diabetes risk
Diet & Exercise Oral meds or Insulin or both Complications in baby if untreated

Figure 1. This figure shows participating students” knowledge of gestational diabetes mellitus (GDM)
risk factors, diagnosis, management, and complications (N = 480).

Overall, only 5 (1.04%) students could answer all 12 points correctly, 7 (1.46%) could
answer none of the 12 points correctly, and 5 (1.04%) could correctly answer at least one
point (out of 12) (Supplementary Table S3).

3.6. Sources of GDM Knowledge among the Students

Of the ten sources of GDM knowledge assessed among the 480 students, the most
popular were family /friends (65.9%), school (9.6%), other online resources (8.1%), and
social media (5.9%). The least popular sources were TV (0.6%) and newspapers/magazines
(0.4%) (Figure 2).
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Sources of GDM Knowledge (N=480)

1.88%

_ Hospital _ School Workplace

_ TV _ Newspaper/Magazine _ Social Media
Other Online Resources _ Family/Friends _ Neighborhood
Others

Figure 2. This figure shows the sources of GDM knowledge in the study population.

4. Discussion

This study, conducted among 735 university students in the UAE to assess their GDM
knowledge status and levels, showed that almost three-quarters were aware of GDM, i.e.,
had heard of GDM before. Gender was identified to be independently associated with this
knowledge status. More than half of the male students had never heard of the condition
before, and higher age and being a postgraduate student were significantly associated with
higher GDM knowledge among them. The study also showed that knowledge levels were
mostly fair among students who had heard of the condition. Marital status and knowing
someone who had GDM were independent factors associated with students” knowledge
levels. GDM knowledge sources were mainly friends/families, school, and the internet.

Despite our study population’s overall good GDM knowledge status, there is a signifi-
cant knowledge gap among the students, especially since GDM prevalence is high locally
and regionally [16,18]. GDM knowledge status in our study population is similar to the
study conducted among adult women in Sharjah, where 73.5% have heard about GDM
before [27]. However, it is lower than the Bangladeshi study, where 81.8% of participants
were aware of GDM [21], and higher than in many studies conducted in different parts
of India, Nigeria, Samoa, and Uganda [23,28,32,33,35,36]. Most of these studies were con-
ducted among pregnant women, who were expected to be more aware of the condition
than our study population.

The GDM knowledge level among our study population was fair, though about one
in four students had poor knowledge. Knowledge levels in our study are similar to those
found in the studies in India [33] and Norway [30], and to some extent, in the Saudi Arabia
study [26] where 54.8% of the women had fair GDM knowledge, though more participants
(33.8%) had poor knowledge than our study population. This proportion is also similar
to the Polish study [25]. Compared to the other UAE study in Sharjah [27], the GDM
knowledge level among our study population is higher.

Our study has highlighted the difference in GDM knowledge status between male and
female students. More than half of the male students who participated were unaware of the
condition; hence, female students were likelier to have heard of GDM. Males younger and at
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the undergraduate level were even less likely to have heard of it. For GDM knowledge levels
(good, fair, or poor), significant differences according to gender were not detected, unlike the
Bangladesh study [21], where men had significantly higher knowledge levels than women.
Significant associated factors of knowledge levels in this study (after multiple regression)
include being married and knowing someone who had GDM. Many studies [23,24,28,37]
highlighted age and educational status as predictors of GDM knowledge levels, but this is not
the case in our study. The Saudi study [26], on the other hand, supports our study’s finding
that knowing someone who had GDM is positively associated with knowledge levels.

Looking at the knowledge domains, more students had higher knowledge of GDM risk
factors than its diagnosis, management, and complications. These risk factors are some of
the most commonly identified in the UAE population [38—40]. Less than half of the students
knew about GDM diagnosis (timing and test type), and correct knowledge could encourage
early ANC presentation and GDM screening. Knowledge of GDM diagnosis is also not
widespread in other populations [33]. GDM management knowledge among participants
was average, though almost half of the students did not know that diet and exercise are
part of GDM management. This is one of the most important things to know about GDM
to promote proactive healthy lifestyle changes. Most students were also unaware of baby
complications and the risk of type 2 DM in the future if untreated. The students’” knowledge
of these domains is higher than in the US study among ANC women [24]. Our study
participants had a median GDM knowledge score of 6 out of 12 and a mean of 6.3, which is
higher than the Saudi study [26], from where we adapted our assessment tool.

The primary source of GDM knowledge among the students was family or friends.
This finding is supported by the Sharjah study [27], among others [32,36]. This likely
supports our finding that knowing someone with GDM increases the chances of having
a deeper knowledge of it, and may partially explain why more than half of the males in
this population had never heard of GDM before. Culturally, in this setting, women are
more likely to discuss pregnancy issues with other women among friends and families
than men. This highlights the need for more and broader community-based awareness
campaigns to disseminate correct GDM knowledge to the population. The internet (social
media and other resources), also popular among students, could be used as one of the
platforms for awareness campaigns among them. As expected, mass media is not a popular
source among our study population.

One of the strengths of our study is the large sample size which increases the precision
of estimates by reducing margins of error [41]. To our knowledge, this is the first study to
report GDM knowledge among university students in the MENA region. And it is also the
first study in the region to report GDM knowledge among males. Hence, our study covers
an essential gap on this topic as most studies were conducted among pregnant women.
The main limitation includes not being able to use a random sampling technique. This
might affect the representativeness of our sample. Nevertheless, we made efforts to ensure
more comprehensive recruitment by reminding the deans to send group email reminders
with the survey links weekly to the students in different departments of their colleges.
There is also an issue of subjectivity related to the self-reported data, especially since the
questionnaires were filled out online. Students were requested at the beginning of the
questionnaire to answer the questions using their current knowledge. In this study, we did
not assess the students’ socioeconomic backgrounds in relation to their GDM knowledge,
as the effect of different socioeconomic statuses was linked to individuals” educational
levels [21]. We recommend assessing the socioeconomic status in future similar studies
among the general population.

5. Conclusions

Our study showed almost three-quarters of the university students had heard of GDM;
hence, about one-quarter had never heard of it before. It highlights the need for GDM
awareness campaigns among university students, especially among the identified groups
with knowledge gaps. In addition, there is a need to involve the general population, as
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we found it to be the primary source of students” GDM knowledge. GDM awareness
should be included in preconception care, and male involvement should be encouraged.
Premarital counseling and screening programs could be a golden opportunity to initiate
GDM awareness and preventive strategies, especially among young adults considering the
knowledge gap. More research should be conducted to assess such programs’ short- and
long-term effectiveness.
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(480 Students); Supplementary Table S4: Supplementary Table showing detailed results of simple and
multiple regression analysis between GDM knowledge status (ever heard of GDM and never heard
of GDM) and students’ characteristics (N = 735); Supplementary Figure S1: Questionnaires (Arabic
and English versions); Supplementary Figure S2: Supplementary Figure showing study population.
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