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Abstract

Background: Gestational Diabetes Mellitus (GDM)
is a common pregnancy-related condition associated
with adverse maternal and neonatal outcomes. Prima-
ry health care (PHC) physicians play a critical role in
early detection and management of GDM.

Aim: This study aimed to assess the knowledge,
attitudes, and practices (KAP) of PHC physicians
regarding GDM in Tabuk City, Saudi Arabia.

Methods: A cross-sectional study was conduct-
ed among 102 PHC physicians working under the
Ministry of Health in Tabuk between May and Decem-
ber 2024. Data were collected using a structured,
self-administered questionnaire covering socio-demo-
graphics, knowledge, attitudes, and practices related
to GDM. Descriptive statistics and the Exact Prob-
ability Test were used for data analysis using SPSS
version 28. A 60% cutoff was used to categorize
knowledge as poor or good.

Results: The majority of physicians were aged
3040 years and had over five years of experi-
ence. Most (98%) demonstrated acceptable knowl-
edge of GDM, with 91.2% achieving a good overall
knowledge score. Female physicians and those with
higherqualificationsweremorelikelytohavegoodknowl-
edge. While 95.1% believed PHC physicians have an
active role in GDM management, 74.5% found it
difficult to diagnose or manage. In practice, only

34.3% had diagnosed GDM cases in the past year,
and most referred patients to specialists. Significant
associations were found between knowledge and
both qualification (p = 0.041) and CME attendance (p
= 0.049).

Conclusion: PHC physicians in Tabuk have a strong
theoretical understanding of GDM and show positive
attitudes toward its management, though practical
involvement remains limited. Strengthening train-
ing programs, clarifying clinical roles, and enhancing
referral systems are recommended to support
effective GDM management at the primary care level.
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Introduction

Diabetes is a long-term metabolic disorder featured by
elevated blood glucose levels, which, over time, can lead to
serious complications affecting the cardiovascular system,
kidneys, eyes, nerves, and blood vessels [1, 2]. In 2019, the
global prevalence of diabetes was estimated at 9.3%, with
projections indicating a rise to 10.9% by the year 2030 [3].
Gestational diabetes mellitus [GDM] is a specific form of
glucose intolerance that is first recognized during pregnancy
[4]. It is considered the most common complication of preg-
nancy and poses significant risks to both maternal and fetal
health. For the mother, GDM increases the risk of conditions
such as preeclampsia and the future development of type 2
diabetes [5]. For the infant, maternal hyperglycemia is asso-
ciated with increased risks of congenital anomalies, delivery
complications, and Macrosomia [excessive birth weight] [6].

In Saudi Arabia, a study by Al-Rifai et al. in 2021 estimated the
prevalence of GDM to be 15.5% [7]. Risk factors that increase
the likelihood of developing GDM include a family history of
diabetes, obesity, previous history of GDM, and rapid weight
gain during pregnancy [8].

Screening guidelines recommend early testing before 24
weeks of gestation for women at high risk, while routine
screening for low-risk, asymptomatic women is advised
after 24 weeks [9]. In the United States, the American College
of Obstetricians and Gynecologists [ACOG] recommends a
two-step approach involving a 50g oral glucose challenge
test [OGCT], followed if necessary by a 100g, 3-hour oral glu-
cose tolerance test [OGTT] [10]. A diagnosis of GDM is made
when two or more values exceed the diagnostic thresholds.
Conversely, many other countries follow a one-step approach,
using a fasting 75g, 2-hour OGTT without prior screening [11].
A single abnormal result in this test is sufficient for diagnosis
[10, 11].

First-line management of GDM typically includes lifestyle
interventions such as dietary changes and regular physical
activity [12]. If these measures are insufficient to control blood
glucose, insulin therapy may be introduced [13]. However,
effective management also requires counseling and
patient education to reduce risks and improve outcomes [14].
Women diagnosed with GDM face multiple risks, including
neonatal hypoglycemia, Macrosomia, and a higher likeli-
hood of primary cesarean delivery [15]. This study aimed to
assess the knowledge, attitudes, and practices [KAP] of
primary health care physicians regarding gestational diabetes
mellitus in Tabuk City, Saudi Arabia.

Methodology

A cross-sectional study design was conducted in Primary
Health Care Centers [PHCCs] in Tabuk City, Saudi Arabia.
These centers provide various services including health
promotion, health education, immunization, and routine
screenings to all age groups. The centers comprise special-
ized clinics such as the Well-Baby Clinic, Chronic Disease
Clinic, Maternal Health Clinic, Health Education Clinic, and
Emergency Clinic. The study targeted primary health care
physicians, including both family medicine physicians
and general practitioners, working in PHCCs under the
Ministry of Health in Tabuk City. Physicians working outside
PHCCs or not affiliated with the Ministry of Health, as well as
specialists other than family medicine or general practition-
ers, were excluded. Data collection took place between May
2024 and December 2024. Based on the total population of
414 PHC physicians in Tabuk, and using a 95% confidence
interval with a 5% margin of error, the required sample size was
calculated to be 200 physicians using the Raosoft sam-
ple size calculator. A convenience sampling technique was
used to recruit participants. Data were gathered using a self-
administered questionnaire that was developed based on
previously published studies on GDM. The questionnaire
consisted of four main sections: [1] demographic informa-
tion [e.g., age, gender, nationality, job title, and years of
experience, CME attendance, and GDM case exposure]; [2]
items assessing knowledge about GDM; [3] questions regard-
ing attitudes toward GDM; and [4] items evaluating clinical
practice related to GDM. The questionnaire was reviewed
by four family medicine consultants to ensure clarity and
relevance, though it was not formally validated.

A pilot study was conducted on a purposive sample of 25
primary health care physicians from Tabuk’s Ministry of Health
facilities. Data from this pilot were excluded from the main
analysis. The pilot aimed to assess the clarity and reliability of
the questionnaire, resulting in necessary adjustments before
final implementation.

Data Analysis

Data were analyzed using IBM SPSS Statistics for Windows,
Version 28.0 [IBM Corp., Armonk, NY, USA]. Descriptive
statistics were used to summarize the socio-demograph-
ic characteristics, knowledge, attitudes, and practices of
primary health care physicians regarding Gestational
Diabetes Mellitus [GDM)]. Categorical variables were
presented as frequencies and percentages. The overall
knowledge score was calculated based on responses
to the knowledge items where each correct answer was
scored 1 point. A cutoff point of 60% was used to categorize
participants into two groups: poor knowledge [<60%] and
good knowledge [260%].

Associations between physicians’ knowledge levels and their
demographic characteristics, attitudes, and practices were
examined using the Exact Probability Test [Fisher’s Exact
Test] due to the small cell sizes in some categories. A p-value
less than 0.05 was considered statistically significant.
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Table 1: Socio-Demographic Characteristics of the Study Primary Health Care Physicians, Tabuk, Saudi Arabia
(N=102)

Table 1 presents the socio-demographic characteristics of 102 primary health care physicians in Tabuk, Saudi Arabia.
The majority of participants [53 physicians; 52.0%] were aged between 30 and 40 years, while 38 physicians [37.3%]
were under 30 years, and a smaller proportion [11 physicians; 10.8%] were over 40 years. Female physicians slightly
outnumbered males, with 55 [53.9%] females compared to 47 [46.1%] males. Regarding nationality, most participants
were Saudi [64; 62.7%], while 38 [37.3%)] were non-Saudi. Regarding academic qualifications, 62 physicians [60.8%]
held an MBBS degree, while 20 physicians each [19.6% for both] had either a Diploma/Master’s or Doctorate degree. As
for professional experience, the majority [73; 71.6%] had five or more years of experience in health care, while 29 [28.4%]
had less than five years. Importantly, almost all participants demonstrated an acceptable level of knowledge regarding
GDM, with 100 physicians [98.0%] showing acceptable knowledge and only 2 [2.0%] showing poor knowledge.

Demographics Mo %
Age in years

<30 38 37.3%
=40 11 10.8%
30-40 53 52.0%
Gender

Male a7 46.1%
Female 55 53.59%
Mationality

Saudi B4 B2. 7%
Mon Sawdi 38 37.3%
CQualification

MEBS B2 B0.8%
Diploma / Master 20 19.6%
Doctorate 20 15.6%
Experience in health care

< 5years 25 28.4%
»= Goyears 73 T16%
Participants’ knowledge level of

GDM

Poor 2 2.0%
Acceptable 100 SE.%%
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Table 2 highlights the knowledge and awareness of 102 primary health care physicians in Tabuk, Saudi Arabia, regarding
Gestational Diabetes Mellitus [GDM]. The majority of respondents [98; 96.1%] correctly defined GDM as “glucose
intolerance with onset or first recognition during pregnancy,” A high proportion of physicians [97; 95.1%] reported
awareness of GDM symptoms. Among those, 37 [38.1%] identified asymptomatic presentation, 35 [36.1%] mentioned
hyperglycemia, 19 [19.6%] noted polyuria, and 6 [6.2%] selected other symptoms. Regarding risk factors, 94 physicians
[92.2%] responded positively. Among those, personal history of GDM was the most recognized risk factor [75; 79.8%)],
followed by family history [32; 34.0%], obesity [10; 10.6%], and others [3; 3.2%]. Regarding maternal complications,
cesarean delivery was the most frequently recognized [95; 93.1%)], followed by pre-eclampsia [82; 80.4%], pregnancy-
induced hypertension [45; 44.1%], and postpartum depression [40; 39.2%]. For neonatal complications, physicians
commonly selected Macrosomia [97; 95.1%], shoulder dystocia [88; 86.3%], respiratory distress syndrome [71; 69.6%],
and to a lesser extent, hypoglycemia [9; 8.8%]. Most physicians correctly identified the screening window for GDM as
24-28 weeks [97; 95.1%], and the appropriate screening test as the 75g OGTT [99; 97.1%]. The majority [86; 84.3%]
correctly identified venous blood sampling as the method used, while others selected plasma [11; 10.8%)] or capillary
samples [5; 4.9%]. Awareness of diagnostic criteria was high [91; 89.2%]. Regarding initial management, 73 [71.6%)]
correctly selected “all of the above” [dietary modifications and physical activity], while 18 [17.6%] chose physical activity
only and 9 [8.8%] chose dietary modifications alone. As for treatment, insulin was the most commonly known medication
[82; 80.4%)], followed by metformin [19; 18.6%] and glyburide [1; 1.0%]. Nearly all participants [101; 99.0%] agreed that
it is mandatory to educate pregnant women about GDM.
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Table 2: Knowledge and Awareness of Primary Health Care Physicians Regarding Gestational Diabetes
Mellitus (GDM) in Tabuk, Saudi Arabia (N = 102)

10

Knowledge items Mo £
SIIJUF;:::T:::EII:;::{E“nmnrlsetnrﬁrstrec%nrtlun a5 36 13

:i::i?tﬂ::ﬁfﬂﬁ:mg e Pressure :::ln.::liti::rn inwhich awaoman has high blood 5 5 0%

pressure during pregnancy

Chronic diabetesin pregnantwoman 2 2.0%
Do you know about symptoms  Yes o7 05.1%
of GO ? Mo 5 4.9%
Palyuria 19 19.6%
Hyperglycemiz 25 36.1%
M =Rt St ﬁ.:fmpt:mati: 37 38.15%
Cthers 2] 6.2%
Do you know about risk factors  Yes 94 02 2%
for developing GDM? Mo g 7.B%
Personal history of GO 75 79.8%
) Family history of GOM 32 34 .05
What are the risk factors DI:lEEiI*,r ¥ 10 10,65
Cthers 3 3.2%
) ) Cesarezn delivery =L 93.1%
Which of the following are : ]

3 s Pre-eclampsia 82 80 4%
B e n Pregnancy-induced hypertz nsion 45 44 13
for the mother? o

Postpartum depression 40 30.2%

Which of the following are OO, 4 s
possible complications of GDM Hyp :I.g|"|l'EEI'I'IIE.| _,E E'E?‘_E'
for the baby? Hesplrat::lr\r::llstrlessshlrn::lrume 71 EEI.EE-'E-
Shoulder dystocia g8 B6.3%

. . 24-28 weeks of gestational ag= o7 05.1%
:':':Ettli:';irh;i;:::tfui r:ﬁ:' 1zt visit during 1st trimaster 4 3.9%
3rd trimester 1 1.0%

75 OGTT 94 97 1%

What is the test used for Fasting blood glucose 1 1.0%
screening for GOMT RBS 1 1.0%
HbAlc 1 1.0%

Venous blood sample 86 84.3%

How to take blood sample? Plzsma blood sample 11 10.8%
Capillary blood sample 5 4.9%

Co you know about diagnostic  Yes o1 89.2%
criteria of GDM? Ma 11 10.8%
Physical activity 1B 17.65%

Whi{hufthefdlu.uir_lgin'rtial Distary modifications 5 8 8%
L:?ﬁgj:éﬁfg'ﬁ BONTE ) fthe o 73 71.6%
Mone ofthe above 2 2.0%

What is the type of medical Y e L
Ireatascat for GINME hetformin 19 18 6%
Glyburide 1 1.0%

C'o you thinkitis mandatory to Yes 101 09 .0%
educate pregnantwomen NG 1 1.0%

about GDM T
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Figure 1 presents the overall knowledge and awareness levels of 102 primary health care physicians in Tabuk, Saudi
Arabia, regarding Gestational Diabetes Mellitus [GDM], along with their sources of information. The majority of physicians
[93; 91.2%] had a good overall knowledge level, while only a small fraction [9; 8.8%] had poor knowledge. Regarding
sources of knowledge [Figure 2], the most commonly reported source was self-reading [96; 94.1%], followed by the
internet [46; 45.1%] and continuing medical education [CME] activities [27; 26.5%].

Figure 1: The Overall Knowledge and Awareness of Primary Health Care Physicians Regarding Gestational
Diabetes Mellitus (GDM) in Tabuk, Saudi Arabia (N = 102)

Poor; 9 (B.B8%)

Good; 93 (91.2%)

Figure 2. The Source of Knowledge about GDM among the Study Physicians
100.0% o4 1%

B0.0% -
B80.0% A
70.0% -
60.0% -

50.0% -~

45.1%

40.0% -+

26.5%

300% ~

200% -~

10.0% -+

0.0% -

Reading about GDM Internet Attending CME on GDM
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Table 3 presents the attitudes of 102 primary health care [PHC] physicians in Tabuk toward the diagnosis and management
of Gestational Diabetes Mellitus [GDM]. A considerable number of respondents [76; 74.5%] agreed that GDM is difficult
to diagnose or manage at the PHC level. Despite this, a large majority [97; 95.1%)] believed that PHC physicians can play
an active role in GDM management. Interestingly, 80 physicians [78.4%] disagreed with the statement that “management
of GDM is not the job for PHC physicians,” reinforcing the belief that GDM falls within their scope of practice. Additionally,
87 participants [85.3%] agreed that suspected cases of GDM should be referred to a diabetic center.

Table 3. Attitudes of Primary Health Care Physicians toward the Diagnosis and Management of Gestational
Diabetes Mellitus (GDM) in Tabuk, Saudi Arabia (N = 102)

Agree Disagree
Mo e Mo %

Attitude

GDM is difficult to diagnose or

manage by PHC physicians

PHC physicians can play an

active role inthe management o7 05.1% 5 45%
of GDM

Management of GDM is not the
job for PHC physicians

Far the diagnosis of GDM in
pregnant women, PHC

physicians should refer any g7 B5.3% 15 14 T%
suspected case to diabetic

center

76 74.5% 26 25.5%

80 78.4% 22 21.6%

Table 4 shows the practical experience of 102 primary health care [PHC] physicians in Tabuk concerning the diagnosis
and management of Gestational Diabetes Mellitus [GDM]. Only 35 physicians [34.3%] reported diagnosing GDM cases
within the past year, while the majority [67; 65.7%] had not encountered such cases, which may indicate either a low
case detection rate at the PHC level or reliance on specialist centers for diagnosis. Among those who diagnosed GDM,
most physicians [29; 82.9%)] referred patients to specialists, while only a small proportion [6; 17.1%] reported prescribing
treatment themselves.

Table 4: Practice of Primary Health Care Physicians Regarding Diagnosis and Management of Gestational
Diabetes Mellitus (GDM) in Tabuk, Saudi Arabia (N = 102)

Practice No %
Did you diagnose case(s) with GDM in the last year

Yes 35 34.3%
Mo &7 B5. 7%
Action after diagnosing the cases

Prescribed treatment to GDM patients B 17.1%
Refer GDM patients to a specialist 29 B2.5%
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Table 5 explores the association between various factors and the overall knowledge level of primary health care
physicians regarding Gestational Diabetes Mellitus [GDM] in Tabuk. Among the demographic factors, gender showed
a statistically significant association with knowledge level [p = 0.046]. Female physicians had a higher rate of good
knowledge [96.4%] compared to males [85.1%]. Qualification also demonstrated a significant association [p = 0.041],
where all physicians with a Diploma/Master or Doctorate showed 100% good knowledge, compared to 85.5% among
those with only an MBBS degree. Sources of knowledge were another significant factor [p = 0.049]. Physicians who
attended CME on GDM had the highest proportion of good knowledge [96.3%], followed closely by those who relied on
the internet [93.5%] and self-reading [92.7%]. In contrast, other factors such as age [p = 0.603], nationality [p = 0.329],
years of experience [p = 0.265], and whether the physician diagnosed GDM in the past year [p = 0.424] did not show
statistically significant associations with knowledge level.

Table 5: Factors Associated with Primary Health Care Physicians Knowledge about GDM in Tabuk (N=102)

Overall knowledge level

Factors Poor Good veﬁ-ue
Mo % Mo %

Age in years
<30 2 5.3% 36 04 T 503
=40 1 0.1% 10 00.9%
30-40 & 11.3% 47 BB. T
Gender
Male Fi 14 5% 40 B5.1% e
Female 2 3.6% 53 0B 4%
Mationality
Saudi Fi 10.5% 57 B9.1% 325
Mon Saudi 2 5.3% 36 o4 T3
Qualification
MEBS ) 14 5% 53 85.5% 041
Diploma [ Master 0 0.0% 20 100.0%
Doctorate H 0.0% 20 10:0.0%
Experience in health care
< B years 4 13.8% 25 B6.2% 265
»= 5 years 5 B.B% BB 03.2%
Sources of knowledge regarding GDM
Reading about GDM Fi 71.3% BS 02. 7% nage
Internet 3 6.5% 43 93.5% '
Attending CME on GDM 1 3.7% 2B 0E.3%
Did you diagnose case(s) with GDM in
the last year
Yes 2 5.7% 33 94 3% et
Mo Fi 10.4% &0 B9.6%

P: Exact Probability test * P < 0.05 (significant)
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Table 6 presents the association between the attitudes of primary health care [PHC] physicians and their overall knowledge
level regarding Gestational Diabetes Mellitus [GDM] in Tabuk. A statistically significant association was observed between
the belief that PHC physicians can play an active role in the management of GDM and a higher knowledge level [p =
0.012]. Among physicians with good knowledge, 96.8% agreed with this statement compared to 77.8% of those with poor
knowledge. Similarly, a significant association was found regarding the attitude that “management of GDM is not the job
for PHC physicians” [p = 0.009]. Interestingly, a higher percentage of physicians with good knowledge [81.7%] agreed
with this statement compared to 44.4% among those with poor knowledge. Other attitudes, such as believing that GDM
is difficult to diagnose/manage [p = 0.172] and that suspected GDM cases should be referred to a diabetic center [p =
0.098], did not show statistically significant associations with knowledge level.

Table 6: Association between Primary Health Care Physicians’ Attitudes and their Knowledge Level about
Gestational Diabetes Mellitus (GDM) in Tabuk, Saudi Arabia (N = 102)

Owverall knowledge level

Attitude Poor Good "-"EFTIJE'
Mo % Mo %

GDM is difficult to diagnose or manage

by PHC physicians 172

Agree 5 55.6% 71 76.3% :

Dizagree 4 44 4% 22 23. 7%

PHC physicians can play an active role in

the management of GDM 517+

Agree K T7.8% G0 5E.8% '

Disagree 2 22.2% 3 3.2%

Management of GDM is not the job for

PHC physicians 3

Agree 4 44 4% Te Bl.7% Ll

Disagree 5 55.6% 1ir 18.3%

For the diagnosis of GDM in pregnant

women, PHC physicians should refer any

suspected case to diabetic center 0gg

Agree B BB 7% Bl B7.1%

Disagree 3 33.3% 12 12.5%

P: Exact Probability test
* P < 0.05 (significant)
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Discussion

The study found that most primary health care physicians
in Tabuk were young to mid-career professionals, mainly
aged 30—40 years, with a slight female majority. While most
were Saudi nationals, a significant portion were non-Saudi,
reflecting workforce diversity. The majority held MBBS
degrees, with fewer holding advanced qualifications. Most
had over five years of experience, which likely supports
clinical competence. Encouragingly, almost all physicians
showed acceptable knowledge of GDM, indicating a strong
theoretical foundation.

Regarding knowledge level, the findings of this study
revealed that primary health care physicians in Tabuk,
Saudi Arabia, showed a high level of knowledge regarding
gestational diabetes mellitus (GDM), with nearly all
participants indicating acceptable knowledge. This
contrasts with studies from other regions, where knowledge
gaps and inconsistent adherence to guidelines were more
prevalent. For instance, in a 2017 Moroccan study, only
70% of healthcare providers had a basic understanding of
GDM, and adherence to screening guidelines was as low
as 50% [16]. Similarly, a 2018 study in rural India found that
only 30% of physicians routinely screened for GDM, and
40% were unaware of updated management guidelines
[17]. The high knowledge levels among Tabuk physicians
may be attributed to structured medical education and
continuous professional development initiatives in Saudi
Arabia, which appear more effective than in some other
settings.

The demographic profile of participants in this study
primarily mid-career physicians [aged 30-40] with
substantial clinical experience [71.6% having =5 years of
practice] may also contribute to their strong foundational
knowledge. This matches with findings from Ohio, USA,
where more experienced physicians were more likely
to follow GDM screening guidelines, though adherence
remained inconsistent [only 60% screened high-risk
women appropriately] [18]. The fact that most Tabuk
physicians held an MBBS degree [60.8%] rather than
advanced qualifications suggests that undergraduate and
in-service training in Saudi Arabia may sufficiently cover
GDM, unlike in other regions where additional training has
been recommended [16, 17].

However, while knowledge levels were high, this study
did not assess actual clinical practices, leaving a gap in
understanding whether theoretical knowledge translates
into effective GDM management. Previous research
highlights that even when knowledge is adequate,
implementation can lag. For example, in Morocco, despite
moderate knowledge levels, only 40% of providers
followed consistent management practices [16]. Similarly,
in Ohio, despite reasonable awareness, 25% of physicians
were unfamiliar with postpartum screening guidelines [18].
This suggests that future research in Saudi Arabia should
evaluate practice patterns to determine if knowledge
correlates with guideline adherence.

Comparisons with patient-focused studies, such as those
in China [19] and Jeddah [20], reveal that while healthcare
providers may have strong knowledge, patient awareness
varies significantly based on education level. In Jeddah,
only 60% of highly educated pregnant women had good
GDM comprehension, compared to 30% among less-
educated women [20]. This highlights the need for targeted
patient education alongside provider training to ensure
comprehensive GDM care.

The study also revealed key factors influencing GDM
knowledge among primary care physicians in Tabuk.
Gender was significantly associated with knowledge,
with female physicians demonstrating higher competency
compared to males. This aligns with some studies
suggesting that female providers may prioritize maternal
health education more actively [13, 21]. Academic
qualification also played a critical role as physicians
with advanced degrees (Diploma/Master’s/Doctorate)
universally showed excellent knowledge, whereas MBBS
holders had slightly lower rates. This underlines the impact
of postgraduate training in enhancing GDM expertise,
consistent with findings from Morocco where specialized
training improved guideline adherence [16].

Sources of knowledge further differentiated performance:
those attending CME sessions or using internet/self-
reading outperformed peers relying on other sources. This
highlights the effectiveness of structured education and
self-driven learning, mirroring recommendations from India
and the U.S. for continuous professional development [17,
22]. Age, nationality, experience, and prior GDM diagnosis
showed no significant links to knowledge, contrasting with
some studies where experience correlated with better
practices.

The study assessed the primary care physicians’ attitudes
toward GDM management in Tabuk. Although most of
them viewed GDM as difficult to diagnose and manage
at the primary care level, the vast majority still believed
they had an active role to play. This reflects a strong
sense of professional responsibility despite perceived
challenges. Most physicians disagreed with the idea that
GDM management is not part of their role, showing strong
commitment to involvement in care. While many referred
suspected cases to diabetic centers, this indicates an
appropriate balance between primary care responsibility
and the need for specialist support. These attitudes are
consistent with Saudi Arabia’s healthcare structure, where
primary care acts as the first point of contact. The findings
reflect that with improved training, clearer protocols, and
strengthened referral systems, PHC physicians could
be even more effective in managing GDM. Notably, their
positive attitudes contrast with other settings where primary
care providers often feel less prepared to manage GDM,
likely reflecting Saudi Arabia’s focus on strengthening its
primary healthcare system.
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Conclusion and Recommendations

This study revealed that primary health care physicians in
Tabuk generally demonstrated a high level of knowledge
and awareness regarding gestational diabetes mellitus
(GDM). Most physicians correctly identified key aspects
of GDM, including risk factors, complications, screening
windows, and management strategies. Their knowledge
was significantly associated with gender, qualification level,
and participation in continuing medical education. Although
attitudes were largely positive, a substantial number
perceived GDM as difficult to manage at the PHC level,
and most preferred to refer diagnosed cases to specialists,
indicating some limitations in practical involvement. It is
recommended to enhance GDM-related training programs
and clinical guidelines tailored for PHC settings. Clear
referral protocols and strengthened collaboration between
primary and specialized care are essential to ensure
continuity and quality of care. These strategies can support
PHC physicians in translating their knowledge and attitudes
into effective clinical practice, ultimately improving maternal
and neonatal outcomes.

References

1. Alam S, Hasan MK, Neaz S, Hussain N, Hossain MF,
Rahman T. Diabetes Mellitus: insights from epidemiology,
biochemistry, risk factors, diagnosis, complications and
comprehensive management. Diabetology. 2021 Apr 16;
2(2):36-50.

2. Mezil SA, Abed BA. Complication of diabetes mellitus.
Annals of the Romanian Society for Cell Biology. 2021;
25(3):1546-56.

3. Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S,
Unwin N, Colagiuri S, Guariguata L, Motala AA, Ogurtsova
K, Shaw JE. Global and regional diabetes prevalence
estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes
Atlas. Diabetes research and clinical practice. 2019 Nov 1;
157:107843.

4. Harris MI, Boyko EJ, Cowie CC, Dorman JS, Everhart JE,
Herman WH, Martin DB, Palumbo PJ, Reiber GE, Stern MP.
National Diabetes Data Group. Diabetes. 1979; 28:1039-57.
5. Weissgerber TL, Mudd LM. Preeclampsia and diabetes.
Current diabetes reports. 2015 Mar; 15:1-0.

6. Kc K, Shakya S, Zhang H. Gestational diabetes
mellitus and macrosomia: a literature review. Annals of
Nutrition and Metabolism. 2015 Jun 1; 66(Suppl. 2):14-20.
7. Al-Rifai RH, Abdo NM, Paulo MS, Saha S, Ahmed LA.
Prevalence of gestational diabetes mellitus in the Middle East
and North Africa, 2000-2019: A Systematic Review, Meta-
Analysis, and Meta-Regression. Frontiers in endocrinology.
2021 Aug 26; 12:668447.

8. Plows JF, Stanley JL, Baker PN, Reynolds CM, Vickers
MH. The pathophysiology of gestational diabetes mellitus.
International journal of molecular sciences. 2018 Oct 26;
19(11):3342.

9. Moyer VA, US Preventive Services Task Force®.
Screening for gestational diabetes mellitus: US Preventive
Services Task Force recommendation statement. Annals
of internal medicine. 2014 Mar 18; 160(6):414-20.

ORIGINAL CONTRIBUTION

10. Coustan DR, Dyer AR, Metzger BE. One-step or 2-
step testing for gestational diabetes: which is better?.
American journal of obstetrics and gynecology. 2021 Dec 1;
225(6):634-44.

11. Brown FM, Wyckoff J. Application of one-step IADPSG
versus two-step diagnostic criteria for gestational diabetes
in the real world: impact on health services, clinical care,
and outcomes. Current diabetes reports. 2017 Oct; 17:1-3.
12.Song C, LiJ,LengJ,MaRC, Yang X. Lifestyle intervention
can reduce the risk of gestational diabetes: a meta-analysis
of randomized controlled trials. Obesity Reviews. 2016 Oct;
17(10):960-9.

13. Mcintyre HD, Kapur A, Divakar H, Hod M. Gestational
diabetes mellitus—innovative approach to prediction,
diagnosis, management, and prevention of future NCD—
mother and offspring. Frontiers in endocrinology. 2020 Dec
3; 11:614533.

14. Shepherd E, Gomersall JC, Tieu J, Han S, Crowther
CA, Middleton P. Combined diet and exercise interventions
for preventing gestational diabetes mellitus. Cochrane
Database of Systematic Reviews. 2017(11).

15. Metzger BE, Gabbe SG, Persson B, Lowe LP, Dyer AR,
Oats JJ, Buchanan TA. International association of diabetes
and pregnancy study groups recommendations on the
diagnosis and classification of hyperglycemia in pregnancy:
response to Weinert. Diabetes care. 2010 Jul 1; 33(7):98-1.
16. Utz B, Assarag B, Essolbi A, Barkat A, Delamou A, De
Brouwere V. Knowledge and practice related to gestational
diabetes among primary health care providers in Morocco:
Potential for a defragmentation of care? Primary care
diabetes. 2017 Aug 1; 11(4):389-96.

17. Appajigol JS, Bellary S. Knowledge and practices of
rural family physicians and obstetricians towards gestational
diabetes mellitus. Int J Community Med Public Health. 2015
Apr; 2(2):153-5.

18. Rodgers L, Conrey EJ, Wapner A, Ko JY, Dietz PM, Oza-
Frank R. Ohio primary health care providers’ practices and
attitudes regarding screening women with prior gestational
diabetes for type 2 diabetes mellitus—2010. Preventing
chronic disease. 2014 Dec 4; 11:E213.

19. Tan J, Chen L, Wu Y, Zhu X, Fei H. Knowledge, attitude
and practice of patients with gestational diabetes mellitus
regarding gestational diabetes mellitus: a cross-sectional
study. International Journal of General Medicine. 2023 Dec
31:4365-76.

20. Hakim R, Algerafi A, Malibari W, Allhybi A, Al Aslab
B, Hafez A, Sawad MB, Almalky N. Comprehension and
understanding of gestational diabetes mellitus among
pregnant women attending primary health care facilities
in Jeddah, Saudi Arabia. Cureus. 2023 Oct 13; 15(10):
e46937.

21. Berg JA, Taylor D, Woods NF, Women’s Health Expert
Panel of the American Academy of Nursing. Where we
are today: Prioritizing women’s health services and health
policy. A report by the Women’s Health Expert Panel of the
American Academy of Nursing. Nursing Outlook. 2013 Jan
1;61(1):5-15.

22. Sahu B, Babu GR, Gurav KS, Karthik M, Ravi D, Lobo
E, John DA, Oakley L, Oteng-Ntim E, Nadal IP, Kinra S.
Health care professionals’ perspectives on screening and
management of gestational diabetes mellitus in public
hospitals of South India—a qualitative study. BMC health
services research. 2021 Dec; 21:1-6.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 6 SEPTEMBER 2025



