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Abstract

Background: Gestational diabetes mellitus (GDM) is a common metabolic disorder occurring during pregnancy, characterized
by glucose intolerance. It poses significant health risks for both mothers and children, increasing the likelihood of complications
such as macrosomia, hypertension, and type 2 diabetes. Objectives: To determine the prevalence of GDM and identify the
associated risk factors among pregnant women in Guelma Province, located in northeastern Algeria. Methods: A cross-sectional
study was conducted on 180 pregnant women aged 17-47 years in Guelma, who were visiting 5 different local gynecology and
obstetrics clinics. Data were collected through a structured questionnaire assessing demographic characteristics, medical history,
lifestyle factors, and pregnancy outcomes. The prevalence of GDM was determined based on clinical diagnosis and the main
significant risk factors identified. Results: The prevalence of GDM among the study participants was 18.3% (95% CI 12.6—
23.0). 9. Key risk factors significantly associated with GDM included maternal age (>30 years), obesity (pre-pregnancy BMI>30
kg/m?), and multiparity (=3 pregnancies). Additionally, women with GDM were significantly more likely to experience
complications, including infants with high birth weight (3500+600 g) and the development of associated pathologies during
gestation, especially hypertension, anemia, and hyperthyroidism. Conclusion: The findings highlight the necessity for early
screening and intervention strategies to manage GDM and mitigate its complications. Public health initiatives should focus on
promoting healthy lifestyles, including balanced nutrition and regular physical activity, to reduce GDM risk. Further longitudinal
studies are recommended to explore long-term maternal and fetal outcomes.

Keywords: Cross-sectional study; Gestational diabetes mellitus; Pregnancy; Prevalence; Risk factors.

el Al )3 1 (A1 (3d) A8 A A Laal) o Sl (a pa 8130 g sl Jal g ¢ LIS

Aaadall

ua&);ha&dhky\)u\.g.ny\éca}ﬁmﬁﬁd&)Jﬁ)H\&uem‘)m‘,‘M\ GE‘QJMELM@AJ‘H“)L&\}A(GDM)&A}J‘&)&.&”&)& m&;l\
Jal ol eluill c ddasi yall Hladll Jal se 2088 s GDM @l el HLESH paas -cilad @u‘&).\nmd)s.mnjLPA”L,.AA&LQJJ‘jALIA).HI})SLA“J.\ALIL&GLAA\_!}JA‘L\“.A.\A‘
QSNMSMA_I‘)\.\DSUJ‘JQ_L\;NUE\ALC48J 17&&)\&5‘:_"‘)&&bb%‘180&5@@‘)3&_}4)}‘ d‘bm‘ }\)ﬂ\dwdm‘_gw\}l\w\ﬁml;n‘_;
;Luu.a)d\ )L.ua\ Ama_\e.\ d‘aaj\ Lu; ca\.\a.“.hmd;a\)cj 4@&31 )L\l\j M.\E\)QJA.\J\ ua;\..aaj\rm?kuu\_u.u\ J);uag_\hl_‘.\ll@;(u PEEA() Aﬂ)ﬂ‘)ahun QA‘)AY
oball dalse Jadi (CI=12.6-23.9 /95)/183m\);&\@_,45)w1uuGDM JLEE) S gl AVAll < A I plaall Jal o dany g ped) kil e
lly ) ddlayy (JA; OYls 3<) 2aaill g ‘(2?/335 30<M\J.\ﬂ?...al\4l\$)a_,a) el 5(@ 30<) ?‘J\)Ac).uﬁl ‘éA.\L.n Jaall A_:\)h.a\.l).usds..u‘\.h.u)d\ Al
u.a\).«])).L.\j(?\);600;{:3500.‘:&:)&)8.\)4533]}u);ﬁ.lﬂu;ﬂ‘@a)ndh@\_ucu\.ﬂcw\d@;\}dl—_‘\jﬂd&qu).\S\GDMQ])LAD\AL\LAA\;M\\_\.\\S
GDM ksl 5 lay Jaxis 5 Sue (asd Glal yial J);)e)))m@l_ul\ o8 rclalifiuy) 48 5all saxll sl Aeﬂ\)seA?ﬂ\Lmtm)\mb cJaall c,Lu\A.Lu.\)A
ua)u‘\.l\_u:‘ﬂ\)h;dﬂs.\l M‘@ﬂ‘kw‘JMJ‘M‘MM‘JJEu M\ahﬂ\b\m\}wé&&\ﬂ\@\qbaw\)S).'u\u_m.' Adlielian (pe il g

Lomindl 5 oY) AL sha ) CRLASELY Adlin) 3 sl il 50 ¢l jaks ea sy GDM

*Corresponding author: Marwa Yakhlef, Faculty of Natural and Life Sciences and Earth and Universe Sciences, Department of Biology,
University of 8 May 1945 Guelma, Guelma, Algeria; Email: yakhlef.marwa@univ-guelma.dz

Article citation: Yakhlef M, Aissani I, Ayeche R, Aggoune NE, Bouamine S, Boudalia S. Prevalence, Risk Factors, and Management of
Gestational Diabetes Mellitus in Guelma City (East Algeria): A Cross-Sectional Study. Al-Rafidain J Med Sci. 2026;11(1):259-265. doi:
https://doi.org/10.54133/ajms.v11il.3104

© 2026 The Author(s). Published by Al-Rafidain University. This is an open access journal issued under the CC BY-NC-SA 4.0 license

(https://creativecommons.org/licenses/by-nc-sa/4.0/). |@ ® & I

INTRODUCTION by insulin resistance and requires an increased

pancreatic B-cell response to maintain
Pregnancy is a critical period characterized by normoglycemia. In contrast, GDM develops in
substantial physiological changes essential for fetal women who are unable to mount a compensatory f-
development and maternal well-being [1]. However, cells response, leading to hyperglycemia [3]. GDM is
if maternal physiology does not adapt properly, one of the most common metabolic disorders during
complications such as gestational diabetes mellitus pregnancy affecting 25% of pregnant women
(GDM) may arise, posing risks to both maternal and globally [4]. In fact, this condition does not only
fetal health [2]. Normally, pregnancy is characterized impact maternal and fetal outcomes during
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pregnancy but also elevates the long-term risk of
developing cardiovascular disease and type 2
diabetes for those women [5]. When it comes to
newborns, in addition to macrosomia, neonatal
hypoglycemia, hyperbilirubinemia, and neonatal
respiratory distress syndrome, they are also at an
increased risk of being obese in childhood and suffer
from cardiovascular disease traits in adulthood [6].
Many studies focused on GDM in order to determine
its main risk factors, therapeutic interventions,
management and consequences on pregnant women
[7-11]. Some risk factors were associated with an
increased risk of developing GDM, including
advanced maternal age, excess body weight
expressed usually by a high body mass index
(BMI>25), low physical activity, family history with
diabetes and personal history of GDM, macrosomia
or cardiovascular diseases [12]. Nevertheless, despite
extensive studies examining GDM, its treatment and
management remain a subject of debate [13].
According to the literature, only two studies are
published on GDM in Algeria, with the last one
being published 11 years ago [9,10]. To provide
newer and updated information about GDM among
Algerian women, the present study was conducted.
The main objectives of this work are to determine the
prevalence of GDM among pregnant women in the
city of Guelma (East Algeria), identify the main risk
factors influencing the appearance of GDM to
facilitate early identification and the management of
this complication and highlight the therapeutic plan
followed by women with GDM in our population.

METHODS
Study design and population

A cross-sectional observational study was conducted
between March and May 2024 in the city of Guelma
(northeastern Algeria). The study population was
recruited from five healthcare facilities representing
both the public and private sectors. The public sector
included three governmental hospitals: 1) the Mother
and Child Hospital, which specializes in maternal
and neonatal care; 2) the Public Foundation for the
Heliopolis Centre, a general hospital providing
multidisciplinary healthcare services; and 3) the
Oumeddour Tunis Centre, which offers a wide range
of outpatient and inpatient medical services. To
ensure greater representativeness of the study
population, two private gynecology and obstetrics
clinics were also included, both of which agreed to
participate voluntarily. Pregnant women attending
routine antenatal consultations during their third
trimester, as well as women attending postpartum
follow-up visits, were consecutively invited to
participate in the study during the data collection
period. Recruitment was performed by trained
members of the research team in collaboration with
healthcare professionals at each participating facility.
Before enrolment, all eligible women received
detailed information about the objectives and
procedures of the study, and those who agreed to
participate provided written informed consent.
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Sample size determination

In order to determine the minimum sample size
required for this study, we applied the method
described by Charan and Biswas [14].

__Z?P(1-P)
=3

Where n = required sample size, Z = Z-score for the
desired confidence level (1.96 for 95% CI), P =
expected prevalence, and d = absolute precision
(margin of error). Assuming a prevalence p= 0.06
(6%), Z=1.96 (95% CI), and d= 0.04 (4%). Rounding
up, the minimum sample size required was n=136.
To account for anticipated non-response (<75%
response rate), the number of questionnaires to
distribute was adjusted as:

n adjusted = n/expected response rate = 136/0.75

=182

To account for potential non-response, 182
questionnaires were distributed across the selected
healthcare facilities. Of these, 180 pregnant women
completed the questionnaire, yielding a response rate
of 98.9% and exceeding the minimum sample size
required to ensure adequate statistical power.

Inclusion and exclusion criteria

Eligible participants were women aged 17 years or
older who were either in the third trimester of
pregnancy or attending a routine postpartum follow-
up consultation during the study period. Women
were recruited consecutively until the required
sample size was achieved. Women with pre-existing
type 1 or type 2 diabetes diagnosed before
pregnancy, as well as those with chronic metabolic or
endocrine disorders likely to influence glucose
metabolism or pregnancy outcomes, were excluded
from the study.

Diagnosis of GDM

GDM was diagnosed according to the International
Association of Diabetes and Pregnancy Study
Groups (IADPSG) 2010 criteria. During 24-28
weeks of pregnancy, 75-gram oral glucose tolerance
test (OGTT) is made. The test was considered
positive if the following venous plasma glucose
thresholds were met or exceeded: Fasting > 5.1
mmol/L (92 mg/dL), 1-hour > 10.0 mmol/L (180
mg/dL), or 2-hour > 8.5 mmol/L (153 mg/dL).

Data collection procedures

Data collection was conducted using a structured
questionnaire, and designed to capture a
comprehensive set of variables covering four main
domains: 1) sociodemographic characteristics,
including age, weight, height, and parity; 2) medical
history, such as a previous diagnosis of gestational
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diabetes, overweight or obesity prior to pregnancy,
and the presence of other chronic conditions (e.g.,
hypertension, thyroid disorders, or cardiovascular
disease); 3) lifestyle factors, including level of
physical activity, dietary practices, and other relevant
behaviors; 4) gestational diabetes management
practices, such as regular blood glucose monitoring,
consultations with nutritionists, adherence to dietary
recommendations, and engagement in physical
exercise, and 5) postpartum follow-up. To maximize
accessibility and comprehension across participants
with  diverse  educational backgrounds, the
questionnaire was developed in Arabic, the native
language of the study population. Furthermore,
researchers assisted participants throughout the
completion process, providing clarifications where
necessary and ensuring the accuracy, reliability, and
completeness of the responses.

Consent

All participants were approached individually and
asked for their consent to participate in this
observational study. Prior to enrollment, they were
provided with detailed information regarding the
study objectives, the procedures involved, and the
potential benefits, ensuring that their decision to
participate was based on a clear understanding.
Participation was entirely voluntary, and written
informed consent was obtained from each
participant. To uphold ethical standards, strict
confidentiality of all collected data was maintained.
Information was anonymized through the removal of
personal identifiers, and responses were coded to
prevent the possibility of tracing data back to
individual participants. The collected information
will be used exclusively for scientific research
purposes and will not be disclosed to any third party.
Furthermore, participants were informed of their
right to withdraw from the study at any stage without
any consequences for their medical care.

Gestational diabetes in Guelma, Algeria

Ethical considerations

The survey protocol received approval from the
Scientific Advisory Board of the department of
Biology at the University of 8 Mai 1945, Guelma on
February 25, 2024 (Number: 311), as well as from
the Public Health Administration of the city of
Guelma and was conducted in accordance with
internationally  recognized ethical principles,
including the Declaration of Helsinki.

Statistical analysis

The results are expressed as mean =+ standard
deviation (SD) for continuous variables and as
frequencies and percentages for categorical variables.
Categorical variables were compared using the Chi-
square test. Continuous variables were analyzed
using the independent Student's z-test for normally
distributed data and the Mann—Whitney U test for
non-normally distributed data. Statistical significance
was defined as p < 0.05, with all analyses conducted
using SPSS Statistics software (IBM SPSS Statistics,
Version 23.0, Armonk, NY, USA).

RESULTS

Of the total 182 questionnaires distributed, 180
participants completed the survey achieving a
response rate of 98.90%. The average age of the
participants was estimated at 32 + 5.71 years (from
17 to 48 years). For the BMI of the total population,
the average was 26.44 + 3.7 (kg/m?). Regarding place
of residence, 53% of participants were from urban
areas, while 47% resided in rural areas. Additional
characteristics on the number of pregnancies, fasting
blood glucose, mode of delivery in addition to the
basic characteristics of both groups: with and without
GDM are presented in Table 1.

Table 1: Main characteristics of the total participants, with GDM and non-GDM groups

Result
Characteristic Total With GDM Non-GDM p-value
(n=180) (n=33) (n=147)
Residence Urban 95(53) 18(55) 77(52) 0.74%
Rural 85(47) 15(45) 70(48) )
Age (year) 32+5.71 33.48+6.34 31.67+5.53 0.0987}
BMI (kg/m?) 26.44+3.68 27.74+3.76 26.18+3.61 0.0467
Number of Pregnancies 2.7+1.4 3.1£1.5 2.5+1.2 0.0006%
Fasting Blood Glucose (mg/dL) 102.4+18.9 130.5+28.7 96.3+12.4 <0.0001%
Birth Weight (g) 33004450 35004600 3200+500 0.00387
Mode of Delivery Cesarean 65(36) 14(42) 51(35) 0.396*
Natural 115(64) 19(58) 96(65) '
Family History of Diabetes Yes 110(61) 22(66.66) 80(54.42) 0.19%
No 70(39) 11(34) 67(45.58) ’
Associated pathologies Yes 31(17.22) 11(33.33) 20(13.60) 0.007*
No 149(82.78) 22(66.67) 127(86.40) )

Values are presented as frequency, percentage, and mean=SD. *Chi-Square test; +T-students test; { Mann-Whitney U test, values significantly
different between GDM and non-GDM groups are in bold.

The prevalence of GDM in the study population was
estimated at 18.3% (95% CI 12.6-23.9), with thirty-
three women reporting a diagnosis of GDM. BMI,
number of pregnancies, fasting blood glucose, birth
weight, and the presence of other diseases showed
statistically significant differences between the GDM
and Non-GDM groups (p= 0.046; 0.0006; 6 x 1075
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0.0038 and 0.007, respectively). In contrast, no
significant differences were observed between the
two groups with respect to place of residence,
maternal age, mode of delivery, or family history of
diabetes (p= 047, 0.098, 0396 and 0.19,
respectively). The age of women with GDM varied
from 20 to 45 years (33.48 = 6.34). The majority
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(60.6 %) were over 30 years old (p= 1x 10710). In
addition to the classification based on the age ( < 30
years and >30 years), GDM women were classified
into 3 groups based on their BMI: normal weight
group (18.5 < BMI < 24.9), overweight group (25-
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29.9) and obesity group (= 30). Older women (> 30
years) had a significant higher BMI (Overweight
(60%) and obese (30%); p= 0.031) than younger
women (< 30 years) (Table 2).

Table 2: Characteristics of pregnant women diagnosed with GDM based on age and BMI

. Total <30 years >30 years
Variables (n=33) (n=13) (0=20) p-value
Age (year) 33.48+6.34 27£2.92 37.7+3.84 <0.0001F
BMI (kg/m?) 27.74+3.76 25.72+2.93 29.05+3.71 0.0083 1
Normal [18.5 - 24.9] 6(46.15) 2(10)
Overweight [25 - 29.9] 6(46.15) 12(60) 0.031*
Obese > 30 1(7.7) 6(30)

Data are presented as mean+SD or n(%). TStudents t-test. *Chi-square test.

Among women with GDM, 66.7% reported a
positive family history of diabetes (FHD); however,
the difference compared with the non-GDM group
was not statistically significant (p= 0.19). Maternal
lineage accounted for the highest proportion of
hereditary cases (27.3%), followed by paternal
lineage (21.2%), both parents (9.1%), other relatives
such as grandmothers and aunts (6.1%), and siblings
(3.0%) (Figure 1).

No family history

u Mother

mFather
No family history

BM% Bothparents

wother relatives

# Siblings

Figure 1: Family history of diabetes in women with GDM. Other
relatives included grandmothers and aunts.

Among women with GDM, 33.3% developed at least
one additional pathology (p= 0.007). The most
frequently reported condition was hypertension
(15.2%), followed by anemia (6.2%), and
hypothyroidism, ulcerative colitis, osteoporosis, and
hernia (3% each) (Figure 2). Hypertension, anemia,
and hypothyroidism were observed in both GDM and
non-GDM groups, whereas ulcerative colitis,
osteoporosis, and hernia were reported exclusively in
the GDM group. However, no significant association
was observed between GDM status and the overall
occurrence of comorbidities (p> 0.05) (Figure 2).

14 B GDM group

12 # Non-GDM group

-

r

Ih!“ H" H“

Hypoihyroidism Ukeratire Colitis  Osteoporosis Hemnia

=

Hypertension Anemia

Figure 2: Associated pathologies reported during pregnancy.
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Table 3 summarizes management and lifestyle
among GDM women. A total of 76% reported
consulting a nutritionist. Regarding treatment
strategies, 51% were recommended to follow a
healthy diet to regulate blood glucose, 40% needed a
combination of insulin therapy dietary management,
and 9% needed a combination of diet, insulin and
oral medication to control their GDM. Dietary
practices varied across participants: 55% adhered to a
healthy diet suggested by a nutritionist, 42 %
reported no changes in their dietary habits during
pregnancy, and 3 % described their diet as unhealthy.
With respect to physical activity, 39% of participants
reported no engagement in any exercise, while 36%
reported regular physical activity, and 24% exercised
occasionally.

Table 3: Management approaches among participants with GDM
(n=33)

Results

Category of management (%)
Consulting nutritionist
Yes 25(76)
No 8(24)
Treatment
Diet 17(51)
Diet + insulin 13(40)
Diet + Insulin + oral drugs 3(9)
Dietary habits
Healthy diet 18(55)
Normal diet 14(42)
Unhealthy diet 13)
Physical activity
No exercise 13(39)
Regular exercise 12(36)
Occasional exercise 8(25)

DISCUSSION

To our knowledge, this is the first cross-sectional
observational study to investigate the prevalence of
GDM in the city of Guelma, located in northeastern
Algeria. A total of 182 questionnaires were randomly
distributed to pregnant women across five healthcare
facilities in Guelma over a three-month period. This
study was undertaken in response to the scarcity of
regional data on GDM prevalence in Algeria [15],
with the aim of providing baseline evidence to
inform prevention, screening, and management
strategies in maternal healthcare. The prevalence of
GDM in the present study was estimated at 18.3%.
By comparison, a study conducted in 2014 in
Constantine, eastern Algeria, reported a prevalence
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of 6.3% based on WHO diagnostic criteria [10]. In
similar international studies, the prevalence of GDM
has been shown to vary widely, ranging from 8.4% to
24.5% in the Middle East and 6.8% in New Zealand,
while Europe generally reported lower rates, with a
median prevalence of 5.8% (range: 1.8-22.3%)
[16,17]. Furthermore, the International Diabetes
Federation (IDF) reported that in 2022 approximately
16.7% of live births were affected by some form of
high blood glucose during pregnancy, with the
highest burden observed in low- and middle-income
countries [18]. Globally, the reported prevalence of
GDM varies widely because of different diagnostic
criteria and differences in screening procedures[19,
20]. For instance, in 2010, the International
Association of the Diabetes and Pregnancy Study
Group (IADPSG) set a one-step method for GDM
diagnosis, based on findings from the Hyperglycemia
and Adverse Pregnancy Outcomes (HAPO) study,
which uses a 75 g oral glucose tolerance tests
[21,22]. These diagnosis recommendations were
supported by other professional organizations like
the American Diabetes Association (ADA), the
International  Federation of Gynecology and
Obstetrics (FIGO) [23], and the WHO [24].
However, the American College of Obstetricians and
Gynecologists (ACOG) adopted a two-step approach
to GDM [25]. Moreover, several countries follow
their own national guidelines with different
diagnostic approaches and glucose thresholds [23].
This lack of consensus contributes to the wide
variation in reported prevalence rates and
complicates international comparisons of GDM
burden. Regarding participants’ place of residence,
the prevalence of GDM was comparable between
rural (45%) and wurban (55%) areas, with no
statistically significant difference observed (p=0.74).
Similar findings were reported in a prospective
cohort study in China, which likewise demonstrated
no significant difference in GDM incidence between
pregnant women residing in urban and rural regions
(p> 0.05) [26]. For the association between GDM
and maternal age, the data indicate that GDM women
tend to be older. More specifically, 60.6% of GDM
women were over 30 years old. This strong
significance suggests that maternal age above 30
years may represent an important risk factor despite
the non-significant mean difference. These results are
in accordance with studies from China and Malaysia,
which also reported that increasing maternal age is a
significant risk factor for GDM [26-28]. Women
with GDM had a higher BMI compared to non-GDM
women, reinforcing the well-established association
between obesity and GDM. Combining both age and
BMI, 90% of GDM women over 30 years old were
mostly overweight or obese (60% and 30%,
respectively). It has been reported that obesity
reduces insulin sensitivity, leading to a rise of GDM
risk by impairing insulin function and blood glucose
control [29]. Furthermore, women with GDM had
more pregnancies compared to those without GDM,
indicating that multiparity may contribute to the risk
of developing GDM. Similar findings have been
documented in multiple studies, which reported that
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women with > 3 pregnancies had a higher risk of
developing GDM [30,31]. It is noteworthy to
mention that these studies didn’t follow the same
criteria for GDM diagnosis, which could justify the
variation of the results. Furthermore, these works
focused only on the relationship between the number
of live births and GDM, without taking into account
abortions and stillbirth cases, which are also
associated with metabolic alterations caused by
pregnancy. The fasting blood glucose levels were
significantly higher in the GDM group compared to
the non-GDM group. This result underscores the
significant metabolic disruption induced by GDM. In
fact, according to the WHO criteria for GDM
diagnosis, the fasting blood glucose should be 92-
125 mg/dl [19]. However, the single-time-point
measurement cannot fully capture the postprandial
glucose exclusion, which makes it necessary to resort
to oral glucose tolerance testing to provide a more
comprehensive assessment of dysglycemia [25].
Additionally, the mean birth weight of neonates born
to mothers with GDM was higher than those born to
non-GDM mothers, contributing to an increased risk
of macrosomia and its associated complications such
as shoulder dystocia and neonatal hypoglycemia.
This phenomenon is actually explained by the fetal
hyperinsulinemia  hypothesis, suggesting that
maternal hyperglycemia provokes excess fetal insulin
secretion leading to adiposity and growth [22].
Consequently, a high proportion of women with
GDM (42%) underwent cesarean delivery compared
to 35% in non-GDM women (p= 0.396). Although
no statistical significance was found for the delivery
mode between the two groups, GDM women had a
7.7% higher cesarean rate. Multiple studies
highlighted that cesarean delivery is one of the most
common adverse pregnancy outcomes induced by
GDM [32]. This type of delivery is commonly
adopted for GDM women to avoid other risks, such
as shoulder dystocia and other birth traumas. It is
related to multiple factors guided mostly by
iatrogenic decisions to control the risks associated
with fetal macrosomia [33]. According to our cohort,
family history was not determined as a risk factor for
GDM even with a high prevalence among the GDM
group (66.66% of GDM women vs. 54.42% of non-
GDM women) (p=0.19). In contradiction, a meta-
analysis published in 2021, collecting articles from
2007 to 2020, presented that studies from Ethiopia,
Cameroon, Peru, Iran, Pakistan, Malaysia, Kuwait,
Saudi Arabia, and India found that family history of
diabetes (FHD) significantly increased the risk of
developing GDM [34]. In accordance with our
findings, FHD and GDM can be influenced by
ethnicity due to different genetic predispositions and
environmental factors. FHD was a strong predictor of
GDM in South Asian and Hispanic women and not a
significant independent factor in Black or white
women [31]. Actually, FHD reflects the influence of
genetic and environmental conditions and highlights
the multifactorial nature of the pathophysiology of
GDM. However, it has not been established whether
categories of the family history of diabetes can act as
independent risk factors for GDM [35]. Therefore,
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the non-significant trend observed in our study may
reflect a genuine association that our sample was
underpowered to detect, or it may indicate that in our
population, other factors like age, BMI, and parity
are more primary drivers of GDM risk other factors
like age, BMI, and parity are more primary drivers of
GDM risks. Our findings indicated a high
significance in terms of the overall prevalence of
associated pathologies between GDM and healthy
groups. However, when each pathology was
examined separately—hypertension, anemia,
hypothyroidism, ulcerative colitis, osteoporosis, and
hernia—no significant differences were observed
between the two groups. This suggests that even
though GDM may increase the overall risk of
comorbidities, the involvement of each condition
may differ and might not be strong enough to appear
as significant in this cohort. Furthermore, the limited
sample size could reduce the precision of estimates
and the statistical power to detect significant
associations for rare conditions [36]. Effective
management of GDM in pregnant women is crucial
mainly to reduce short-term maternal and neonatal
complications. Standard care includes glycemic
monitoring,  lifestyle  adjustments,  nutrition
counseling, exercise, and insulin administration.
According to our results, 76% of women consulted a
nutritionist, indicating a relatively high adherence to
dietary counseling, which is a crucial component of
GDM management. For the dietary habits, 55%
followed a healthy diet advised by their nutritionist,
24% didn’t change their habits, describing their diet
as normal, including moderate amounts of proteins,
carbohydrates, vegetables, and healthy fats, and 3%
admitted to having an unhealthy diet rich with fats
and sugar. Despite GDM being highly responsive to
dietary management, a substantial proportion may
not be fully optimizing their nutritional intake.
Concerning the treatment, the majority were
instructed to follow a healthy diet to control blood
glucose levels (51%), 40% combined both insulin
and a healthy diet, and 9% combined dietary
management, insulin, and oral medication to monitor
their GDM. The intervention for GDM depends on
the case of each patient, where it is conventional to
start with lifestyle changes (nutritional counseling
and exercise) and then the administration of
medications (oral drugs and insulin) if needed [37].
Physical activity levels were low: 39% of
respondents did not exercise at all, 24% exercised
occasionally, and only 36% exercised regularly.
Given the role of physical activity in glucose
regulation, these findings suggest a need for targeted
lifestyle interventions. In fact, in addition to
considering low physical activity as a risk factor of
GDM, lifestyle modifications, including diet and
regular physical activity, have been shown to prevent
GDM [15]. In summary, this study reveals a
relatively high prevalence of GDM in Guelma and
highlights maternal age, BMI, and multiparity as key
contributing risk factors. While family history and
comorbidities did not show significant associations,
the findings point to a multifactorial nature of GDM
where both modifiable and non-modifiable factors
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play a role. Although adherence to dietary counseling
was encouraging, important gaps remain in nutrition
and physical activity practices.

Study Limitations

Several limitations should be acknowledged. The study
relied on a relatively small sample size from a single city,
which may limit the generalizability of the findings. The
cross-sectional  design prevents establishing causal
relationships between the identified risk factors and GDM.
Furthermore, reliance on self-reported data for lifestyle
habits such as diet and physical activity may have
introduced recall or reporting bias. Finally, the lack of
uniform diagnostic criteria across studies makes direct
international comparisons challenging. Despite these
limitations, this study provides valuable baseline evidence
on GDM in northeastern Algeria and highlights the
importance of early prevention, targeted screening, and
comprehensive management strategies. Future large-scale,
multicenter studies are warranted to strengthen national
data and guide effective public health interventions.

Conclusion

GDM appears to be increasingly prevalent in this
population, consistent with  findings  from
international studies. These results underscore the
importance of early screening and timely
intervention to manage GDM and reduce adverse
outcomes for both mothers and infants. GDM is
associated with multiple interrelated factors;
however, these associations may be influenced by
confounding variables such as age, BMI, ethnicity,
and the limited size of the GDM group. Larger and
more diverse studies are needed to clarify the role of
genetic predisposition in this population. Regarding
management, women with GDM demonstrated
strong awareness and responsibility, reflected in the
high proportion who consulted a nutritionist and
adopted a healthy diet. Nevertheless, targeted
educational efforts remain necessary, particularly for
high-risk women.
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