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Diabetes mellitus (DM) is a metabolic disorder characterized by either lack or
insufficient amount of insulin produced from the pancreas, or the body’s inability to
utilize insulin.1 Consequently, in uncontrolled DM, there is a persistent elevation of
blood glucose, leading to multiple organ damage.1,2 In 2019, nearly 460 million
people worldwide were affected by DM, compared to 108 million in 1980.3 In the
Arabian Gulf countries, DM is a serious health problem affecting 16.3%, 15.4%,
22.0%, and 15.5% in Bahrain, the UAE, Kuwait, and Qatar, respectively, in 2019.4
In Saudi Arabia, the estimated DM prevalence was 18.3% and it continues to rise
over time.4 The rising incidence of DM in Saudi Arabia and other countries in the
Arabian Gulf has been attributed to the nutritional transition to Western diets,
urbanization, and the sedentary lifestyles that followed the oil boom in the past
decades.5,6
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Background: Little is known about the impact of diabetes mellitus (DM) continuing education
(CE) programs on the knowledge, attitudes, and practices of primary healthcare physicians
(PHPs) in the Arab world. Accordingly, we aimed to evaluate the effectiveness of a diabetes
CE program on the knowledge, attitudes and practices of PHPs in Aseer region, Saudi Arabia.
Methods: This was a quasi-experimental study using a pre-test and post-test design. PHPs
attended a three-day diabetes CE session and completed a standardized questionnaire before
and after the training session. Also, their practices were assessed by reviewing the records of
patients with DM before the CE program and three months later.
Results: A total of 51 PHPs completed the CE program. The sample had a mean (± SD) age
of 33.8 ± 6.0 years, and 72.5% were male. The mean knowledge score increased from 14.33
(± 3.37) to 17.61 (± 2.57) (p < 0.001), and the rate of good knowledge increased from 39
(76.5%) before to 51 (100.0%) after (p < 0.001). There was no significant difference in the
mean attitude scores before and after the intervention (3.79 vs 3.86; p = 0.10), respectively.
Overall, PHPs’ practices related to glycosylated hemoglobin estimation (p = 0.004), foot care
(p = 0.02), diet (p < 0.001), exercise (p <0.001), and weight assessment (p < 0.001)
significantly improved following the intervention.
Conclusion: The CE program for PHPs was effective in addressing knowledge gap of PHPs
and in improving their practices towards quality patient care.
Keywords: continuing education, diabetes mellitus, knowledge, attitude, practice, primary
care physicians
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The need for quality DM care is well established.
Further, and it has been demonstrated that healthcare
workers (HCWs) misconceptions regarding DM manage
ment may have a negative effect on the quality of services
given to affected patients.7,8 Early diagnosis, prompt clin
ical care, and patient counselling and empowerment
through education are the most crucial steps in DM man
agement because they help lower the risk of DM-related
complications and help affected individuals to sustain
good quality of life.9,10 Easy access to primary healthcare
settings that deliver cost-effective interventions for indivi
duals with DM can improve their outcomes. These inter
ventions include a combination of diet, physical activity,
medication; and regular screening for complications,
which aims to first achieve adequate control of blood
glucose
and
subsequently
prevent
further
6–8
complications. Many studies have evaluated the impact
of special DM units, clinics, or services on the quality of
care and reducing complications.11,12
Despite the increasing burden of DM, the provision of
optimal care and patient education continue to involve sub
stantial problems. Several studies have shown that
increased physician knowledge alone does not guarantee
improvement in either patients’ or healthcare professionals’
practices and attitudes; however, others have shown
improvements in patients’ status with training.11–13
A review revealed that to facilitate increased knowledge
and attitudinal changes in patients with DM, it may be
necessary for HCWs to undergo specialized DM education
and training.14 In addition, an international study conducted
in 17 countries showed that HCWs were insufficiently
equipped to deliver DM self-management education,
including the emotional and psychological aspects of the
disease to patients.15 Thus, there is a need to empower
HCWs with the skills to address these gaps in DM
management.
Little is known about the effectiveness of a diabetes
continuing education (CE) program on the knowledge,
attitudes, and practices of primary healthcare physicians
(PHPs) in Saudi Arabia. Among the limited research on
the topic, a study in Al Hasa district revealed the need for
improvements in all three domains if physicians are to
adequately educate and treat patients with DM.16
Another study conducted in Abha city reported that almost
one-third of PHPs were poorly adherent to Saudi DM
treatment guidelines.17 Thus, there is a need to address
these challenges using diabetes CE programs and to assess
their effectiveness with regard to improving the quality of
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DM care in the country. Therefore, the objective of this
study was to evaluate the effectiveness of a CE program
with regard to the knowledge, attitudes, and practices of
PHPs in Aseer region, Saudi Arabia.

Materials and Methods
Study Design
This was a quasi-experimental study, composed of pre-test
post-test uncontrolled experimental design, was conducted
from 1st August to 31st October 2019. The protocol was
registered at clinicaltrials.gov with the identifier
NCT04027062.

Study Population and Setting
The target population for this study included the PHPs
registered in the health sector of Abha and Khamis
Mushait cities, Aseer region. The study was conducted
among physicians working at governmental primary
healthcare centers affiliated to the Ministry of Health in
the study cities.

Intervention
The diabetes training program was designed to teach par
ticipants about DM management and the prevention of
complications, as well as to facilitate skill development.
This training course served as a basis for health education
for physicians and encompassed key health messages for
the population about diet, healthy weight, and physical
activities. The training program followed the
International Curriculum for Diabetes Health Professional
Education, which was developed by the International
Diabetes Federation.18 In addition, the content of the CE
program was designed on the basis of the literature and
Saudi national guidelines for DM (Appendix 1).19
DM educators from different professions, such as
nurses, dietitians, family physicians, and endocrinologists,
were invited to give presentations related to their specialty.
The intervention program was implemented as a singlegroup session over three days. All physicians working in
the concerned cities were invited to attend the CE pro
gram. At the end of the program, a certificate of comple
tion was awarded to all participants.

Instrument and Assessment
All participants completed a questionnaire before (pre-test)
and after (post-test) the intervention. This questionnaire,
designed by the authors, was used to gather participants’
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demographic characteristics and assess their general
knowledge of and attitudes towards DM. This question
naire consisted of 3 sections: demographic information,
knowledge and attitude.
The knowledge section assessed participants’ knowl
edge before and after the CE program. This section was
designed based on Saudi national guidelines for DM,
which contains 23 questions covering various aspects of
DM.19 Each question had four response options, only one
of which was correct based on the adapted program topics.
Each correct question was given one point score; other
wise, zero was given. Total scores for knowledge ques
tions were summed. PHPs with a score up to 60% (13
points) of maximum were considered to have poor knowl
edge level. While PHPs with a score of 60% or more
(14–23) were considered to have good knowledge level.
Attitudes were assessed with the most recent version
of the Diabetes Attitude Scale 3 (DAS-3) developed by
the University of Michigan Diabetes Research and
Training Center.20 The DAS-3 is a self-reported instru
ment consisting of 33 items across five sub-scales. Items
are scored on a 5-point Likert scale: 1 = strongly dis
agree, 2 = disagree, 3 = neutral, 4 = agree, and 5 =
strongly agree. Negatively worded items are reverse
scored. A higher score indicates a more positive attitude
to DM care. The total score was calculated by dividing
the sum of the score by the total number of items in the
subscales. Each of the five subscales contains five to
eight items addressing topics such as the need for special
training, feelings related to the seriousness of type 2
DM, value of tight blood glucose control, psychosocial
impact of DM, and patient autonomy. After the pre-test,
an interventional CE program was delivered in English
language. After the program, all participants completed
the same questionnaire (post-test). The study question
naire was reviewed and validated by three community
medicine academic staff at King Khalid University.
The assessment of PHPs’ practices was conducted by
reviewing patient records before and after the CE program.
Patient files filled by each PHP within three months before
and after undertaking the intervention program were
reviewed to assess compliance with practice guidelines.
The detailed review was based on a checklist of practical
aspects related to blood glucose, blood pressure, body
mass index, vital signs, HbA1c, and pharmacological and
non-pharmacological management.
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Pilot Study
We conducted a pilot study with seven PHPs in Abha city
whose responses were excluded from the main study. The
PHPs were interviewed twice with the same questionnaire
two weeks apart. The knowledge section of the question
naire led to the extraction of five domains, which
explained 36% of the total variance (moderate precision).
Factor loading for all items ranged from 0.29 for the 8th
item of knowledge to 0.99 for the first, which fulfill the
required criteria to ensure construct validity of the knowl
edge tool. Considering Discriminant validity, there was
a significant difference in the knowledge scores of the
first and last quarters of the samples, which indicate the
discriminatory ability of the knowledge items. Regarding
reliability, the tool recorded an overall reliability coeffi
cient (KR-20) of 0.78, with none of the items could
improve the reliability if removed.
The domains extracted from the attitude section
explained 29% of the total variance. Factor loading of
the different items ranged from 0.01 for the fifth item to
0.91 for 9th and 10 items revealing good construct vali
dated tool. As for discriminant validity, the tool had
a significant difference between the lowest and highest
25% of the samples scores, which confirm the discrimina
tory ability of the attitude items. Regarding reliability, the
tool had an overall alpha Cronbach’s of 0.83, which is very
good and no need to remove any item to have better
reliability.

Data Analysis
The data were analyzed using IBM SPSS Statistics for
Windows, Version 22.0. (Armonk, NY: IBM Corp.). Both
descriptive and inferential statistics were used. For the
descriptive analysis, results were expressed as numbers
and percentages for categorical data and means (± SD
and 95% CI) for scale data. The paired t-test and
Wilcoxon signed rank test were used to compare the
differences
between
pre-intervention
and
postintervention scores. Differences in the mean change in
the overall knowledge score according to participants’
sociodemographic characteristics were assessed while
adjusting for the effect of pre-test knowledge scores
using analysis of covariance.

Ethical Considerations
The Regional Committee for Research Ethics in Aseer
region gave approval for the study. All participants provided
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written informed consent to participate in the study. They
also consented to a follow-up visit to assess their practices
through their patient records after the intervention.

Results
Sociodemographic Characteristics of the
Participants
A total of 51 PHPs completed the CE program. The demo
graphic characteristics of the participants are summarized as
shown in Table 1. Participants’ age ranged from 27 to 55
years, with a mean (± SD) of 33.8 ± 6 years; 44 (86.3%)
were aged 40 or below. Most of the participants were males
37 (72.5), and 25 (49.0%) were Saudi nationals. The major
ity of the participants 39 (76.5%) had an MBBS qualifica
tion, followed by those with a diploma or master’s 9
(17.6%). Overall, 30 (58.8%) of the physicians had practised
for five years or less, and the mean experience in primary
healthcare was 5.9 ± 4.2 years. Of the 51 participants, 39
(76.5%) indicated that they had attended a training course
about DM in the previous five years.
Table 1 Sociodemographic Characteristics of the Participants
Variables

Frequency

%

≤40
>40

44
7

86.3
13.7

Mean ± SD
Range

33.8 ± 6
27–55

Age (in years)

Gender
Male

37

72.5

Female

14

27.5

Saudi

25

49.0

Non-Saudi

26

51.0

MBBS
Diploma/Master

39
9

76.5
17.6

PhD/Board/Doctorate

3

5.9

≤5

30

58.8

>5
Mean ± SD

21
5.9 ± 4.2

41.2

39

76.5

No

12

23.5

Yes

39

76.5

Nationality

Qualification

Experience in PHC practice (years)

Attended a training course about
diabetes during the last 5 years

Abbreviation: PHC, primary healthcare.
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Effect of the CE Program Knowledge
About DM
The mean (± SD) knowledge domain scores and the pre-post
percentage change are shown in Table 2. There was an
improvement in the knowledge scores in each domain, with
the improvement ranging from 7.4% in the self-management
domain to 57.1% in the gestational DM domain. The domains
with the most substantial improvement after the intervention
were those related to gestational DM with a 57.1% increase (p
= 0.005) and DM complications with a 39.7% rise (p < 0.001).
However, the increase in the self-management domain was not
statistically significant (p = 0.06). The mean scores for all
knowledge domains before and after intervention were 14.33
and 17.61, respectively. Thus, there was a 22.8% increase in
the overall knowledge score after the intervention (p < 0.001).
In total, the overall knowledge level before and after interven
tion. As depicted, the proportion of participants with good
knowledge increased from 39 (76.5%) before the intervention
to 51 (100.0%) after the intervention (p < 0.001).

Effect of the CE Program on Attitudes
Towards Diabetes
Participants’ attitudes towards diabetes did not substantially
change between the pre-intervention period and after com
pleting the CE program (p > 0.05 for all questions). The mean
(± SD) attitude domain scores and the pre-post percentage
change are shown in Table 3. There was minimal improve
ment in the attitude scores in each domain, with the change
ranging from −0.03% in the value of tight control domain to
2.6% in the patient autonomy domain. The total mean scores
for the overall attitude domain before and after the CE
program were 3.79 and 3.86, respectively.

Factors Associated with Change in Overall
DM Knowledge After the Program
The sociodemographic factors associated with change in
overall knowledge are summarized in Table 4. There was
no significant difference in the mean change in overall
knowledge according to participants’ sociodemographic
characteristics while adjusting for the effect of pre-test
knowledge scores using analysis of covariance (p > 0.05).

DM-Related Practices Before and After
the Program
For each PHP, the records of four patients with DM
were examined in their health facilities before and
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Table 2 Change of Knowledge Before and After the Continuing Education Program
Knowledge Domains

Phase
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Pre

Post

% Change

Paired t-Test

P-value

Mean Difference

Mean

SD

Mean

SD

Mean

SD

General DM knowledge

2.78

0.88

3.39

1.08

0.61

1.08

21.8

4.03

<0.001

Self-management

2.39

0.57

2.57

0.61

0.18

0.65

7.4

1.93

0.06

Pharmacological therapy
Lifestyle modification

4.00
2.33

1.44
0.77

5.00
2.61

0.96
0.57

1.00
0.27

1.15
0.60

25.0
11.8

6.22
3.25

<0.001
0.002

Complications

2.27

0.96

3.18

0.84

0.90

0.88

39.7

7.34

<0.001

Gestational DM
Total knowledge score

0.55
14.33

0.61
3.37

0.86
17.61

0.72
2.57

0.31
3.27

0.76
2.48

57.1
22.8

2.94
9.42

0.005
<0.001

Notes: P: paired t-test; P < 0.05.
Abbreviation: DM, diabetes mellitus.

Table 3 Change of Attitude of the Participants Before and After the Continuing Education Program
Attitude Domain

Phase
Pre

Post

% Change

Paired t-Test

P-value

Mean Difference

Mean

SD

Mean

SD

Mean

SD

Need for special training
Seriousness of NIDDM

4.26
3.75

0.50
0.40

4.36
3.83

0.56
0.51

0.10
0.08

0.47
0.36

2.3
2.1

1.49
1.67

0.14
0.10

Value of tight control

3.56

0.40

3.55

0.45

−0.01

0.38

− 0.3

−0.16

0.88

Psychosocial impact of DM
Patient autonomy

3.71
3.80

0.46
0.40

3.75
3.90

0.53
0.44

0.04
0.10

0.44
0.43

1.1
2.6

0.69
1.72

0.49
0.09

Total attitude

3.79

0.26

3.86

0.33

0.06

0.27

1.6

1.67

0.10

Notes: P: paired t-test; P < 0.05.
Abbreviations: NIDDM, non-insulin-dependant diabetes mellitus; DM, diabetes mellitus.

three months after the CE program. Overall, pre- and
post-test practice assessments for 48 PHPs were avail
able, yielding practice records for 192 patients. The
practices of the sampled PHPs are shown in Table 5.
There were no statistically significant differences in
PHPs’ practices related to patient complain assessment
(p = 1.00), blood pressure measurement (p = 0.27), and
blood glucose estimation (p = 0.27). Overall, their prac
tices related to Hba1c estimation (p = 0.004) and weight
measurement (p < 0.001) significantly improved follow
ing the intervention. Although the proportions of PHPs
with appropriate practices related to foot care, diet, and
exercise assessment before and after the intervention
were low, there were significant improvements after
the intervention (p < 0.05 for each). Although the
mean number of referrals to specialized clinics increased
from 4.88 pre-intervention to 5.21 post-intervention, the
difference was not statistically significant (p = 0.22).

Advances in Medical Education and Practice 2020:11

Discussion
PHPs who participated in the training program demon
strated significant improvements in knowledge about DM
management. This knowledge was practically applied to
DM care as well as other aspects of clinical practice.
However, although the findings showed that the partici
pants had higher than neutral attitudes, there were no
significant changes in their attitudes towards DM and its
management following the CE program.
CE programs for DM are interventions designed to
improve PHPs’ knowledge and skills, with the ultimate aim
of improving the quality of patient care.21 A meta-analysis of
31 studies showed that CE programs have a moderate effect
on physicians’ knowledge; however, there are large variabil
ities in individual physicians’ practices and patient
outcomes.22 Although previous studies in Saudi Arabia
have shown that education interventions among patients
with DM improved their metabolic parameters and
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Table 4 Factors Associated with Change in Overall Knowledge of Diabetes After the Program
Variables

Pre

Post

Change

Mean (SD)

Mean (SD)

Mean (SD)

≤40
>40

14.39 (3.50)
14.00 (2.58)

17.63 (2.60)
17. 43 (2.57)

3.25 (2.47)
3.43 (2.76)

Gender
Male

14.35 (3.17)

17.79 (1.76)

3.19 (1.97)

Female

14.29 (3.97)

17.61 (2.57)

3.50 (3.59)

Saudi

14.84 (3.87)

18.12 (2.79)

3.28 (2.71)

Non-Saudi

13.85 (2.80)

17.11 (2.29)

3.27 (2.29)

MBBS
Diploma/Master

13.77 (3.16)
15.78 (3.73)

17.38 (2.61)
17.78 (2.17)

3.62 (2.29)
2.00 (3.32)

PhD/Board/Doctorate

17.33 (3.06)

20.0 (2.57)

2.67 (0.58)

≤5

13.47 (3.31)

17.17 (2.67)

3.70 (2.29)

>5

15.57 (3.12)

18.24 (2.34)

2.67 (2.67)

12.58 (3.40)

16.75 (2.30)

4.17 (3.21)

14.87 (3.21)

17.87 (2.62)

3.00 (2.19)
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Age (in years)

Nationality

Qualification

Experience in PHC practice (years)

Attended a training course about diabetes during the last 5 years
No
Yes

F

P -value

0.00

0.99

0.216

0.64

0.89

0.36

0.73

0.49

0.002

0.97

0.012

0.91

Note: P-value <0.05.
Abbreviation: PHC, primary healthcare.

Table 5 Practice Among Sampled Physicians Before and After Intervention
Practice

Phase

P-value

Pre

Post

No

%

No

%

Patient complain assessment

183

95.3

183

95.3

1.00

Blood pressure measurement

187

97.4

182

94.8

0.27

Weight measurement
Blood glucose measurement

171
178

89.1
92.7

118
182

61.5
94.8

<0.001
0.52

HbA1c measurement

124

64.6

152

79.2

0.004

Foot care assessment
Diet assessment

14
74

7.3
38.5

26
110

13.6
57.3

0.023
<0.001

Exercise assessment

23

12.0

51

26.6

<0.001

Drug assessment

192

100.0

191

99.5

0.999

Number of referrals to specialized clinics Mean (SD)

4.88 (3.15)

5.21 (3.18)

0.22

Notes: P: Mc-Nemar test; P < 0.05.

control,23–25 there are no studies known to the authors that
assessed the impact of a CE program on PHPs’ knowledge,
attitudes, and practices regarding DM care. In this study, the
CE program led to a 22.8% increase in the overall knowledge
score and ensured that all (100%) participants achieved
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a good level of knowledge about DM. Also, in the domains
concerning knowledge of DM, the change in knowledge
increased to over 57% for gestational DM. This indicates
that the CE program was generally effective in improving
PHPs’ knowledge about DM care.
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Our findings on the improvement in PHPs’ knowledge
following the CE program are generally consistent with
the literature.26–30 A study in the UK showed that the
implementation of DM-specific education programs sig
nificantly improved patient outcomes as well as trainee
doctors’ confidence and knowledge about DM care.26,27
Similarly, a study in the US revealed that a CE program
(involving both onsite and online program) led to signifi
cant improvements in PHPs’ DM-related knowledge.28 In
Malaysia, a CE program on clinical DM care led to sig
nificant improvements in DM-related knowledge and clin
ical skills among general physicians.29 In their analysis of
seven practical diabetology courses for multidisciplinary
healthcare professionals, Kapur et al reported a significant
improvement in knowledge and positive changes in some
attitudes.30 A systematic review of 13 studies showed that
CE programs led to short-term improvements in PHPs’
knowledge about DM; however, long-term improvements
in knowledge or patient outcomes were not
demonstrated.13 Thus, although the present study suggests
knowledge improvement following the CE program, there
is a need to reassess this over a longer period of time.
Also, there is a need to develop a standardized instrument
to assess PHPs’ knowledge following CE programs in
order to allow meaningful comparisons of the effective
ness of such programs across settings.
CE programs that target improvement in PHPs’ atti
tudes equip them to deliver high-quality DM care.20 In this
study, however, there were no significant attitudinal
changes following the training. The overall mean attitude
score before the CE program was 3.79 out of a maximum
of 5. Given that several other studies have also utilized the
DAS-3 to assess PHPs’ attitudes, it is possible to make
comparisons.14,20,31,32 The overall attitude score in this
study is similar to the scores reported from Yemen
(3.46), UAE (3.80), and Malaysia (3.98) but lower than
the mean score of 4.32 reported from the US.14,31,32 Thus,
despite the fact that almost four-fifths of the participants
indicated that they had received training on DM in the five
years preceding this survey, many had a higher than neu
tral attitude towards diabetes and its management. The
discrepancy between our finding and that of the US
study is consistent with earlier arguments that owing to
the requirements of regular American certification pro
grams, physicians there tend to have a more positive
attitude towards DM care compared to those in developing
countries.31
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Regarding individual domains, PHPs had a mean atti
tude score of 4.26 in the need for special training, which
increased slightly to 4.36 following the training. This
implied that the PHPs placed substantial importance on
the need for training on DM care. In the US, Anderson
et al reported in a survey of physicians, nurses, and phar
macists a mean score of 4.6 in the need for special training
domain.20 Similarly, in their survey of physicians in the
same country, Sharp et al found a higher attitude score of
4.66 in the need for special training domain compared to
the score of 4.26 in the present study.14 The mean pre-test
score in Yemen (4.2) was comparable to our finding but
lower than the scores in the UAE (4.6) and Malaysia
(4.58).29,31,32 Thus, policies that mandate completing
training on DM care as a certification requirement may
likely improve PHPs’ attitudes regarding the need for
special training in our setting.
Attitudes regarding the severity of DM may inform
PHPs’ approach to patient care. PHPs who consider the
disease very serious will most likely ensure closer mon
itoring of patients. In this study, PHPs showed a positive
attitude towards the seriousness of DM in the pre-test
period with a mean score of 3.75. There was an insignif
icant increase in this score to 3.81 following the CE
program. This indicates that PHPs in Saudi Arabia con
sider DM a serious disease. This finding is consistent with
observations from the US, Malaysia, and the UAE, where
high positive mean attitude scores regarding the level of
seriousness of DM were reported.14,20,29,32 However, our
finding contrasts with those from Yemen, where negative
mean attitude scores were reported.31,33 The differences
between these studies may be due to variations in PHPs’
experiences with DM care as well as differences in cultural
interpretations of the seriousness of DM.
One of the important goals of DM care is to achieve
tight blood glucose control. In the United Kingdom
Prospective Diabetes Study, patients with DM with tight
or intensive glycaemic control had lower microvascular
and macrovascular complications as well as better
outcomes.34 Thus, there is a need to improve PHPs’ atti
tudes regarding tight glycaemic control in order to
improve patient outcomes. In the present study, partici
pants’ attitudes towards tight glycaemic control were neu
tral, with a mean score of (3.56 ± 0.40). Also, following
the CE program, the mean attitude score in the tight blood
sugar control domain decreased slightly to (3.55 ± 0.45).
Our pre-test finding for this domain is in accordance with
the mean attitude scores reported from Argentina (3.50 ±
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0.38), Yemen (3.4 ± 0.65), the UAE (3.68 ± 0.46), and
Malaysia (3.79 ± 0.17) but lower than the score reported
from the US (4.37 ± 0.50).14,29,32,33,35 This suggests that
the PHPs surveyed had a neutral attitude towards main
taining tight blood glucose control in their patients, and
this needs to be an important part of future CE training
programs.
The fourth domain measured attitudes towards the psy
chosocial impact of DM on patients. PHPs had a higher
than neutral attitude score (pre-test mean = 3.71, post-test
mean = 3.75). Thus, the improvement in attitude after the
CE program was marginal. This finding is consistent with
those of Gagliardino et al, Sales et al, Bani-issa et al, and
Lim et al, who reported values of between 3.5 and
4.0.29,31,32,35
The fifth sub-scale measured the participants’ percep
tions of patients’ role in their own care, that is, attitudes
towards patient autonomy. As per the results, PHPs had
a higher than neutral attitude score (pre-test mean = 3.80,
post-test mean = 3.90). Thus, there was also a marginal
increase in the mean attitude score after the CE program.
The positive attitude was demonstrative of PHPs’ agree
ment with the need to empower patients with DM in order
to make appropriate decisions leading to better treatment
outcomes. The values obtained in our study were higher
than those reported in the UAE, Yemen, and Argentina,
where PHPs had a neutral attitude towards patient auton
omy with mean scores ranging from 2.79 to 3.40.32,33,35
However, our values are in agreement with findings from
the US and Malaysia.14,29
The PHPs’ practices related to HbA1c and weight
measurement significantly improved following the inter
vention. This indicates that the CE program was effective
in changing some practices among PHPs, and future train
ing programs need to focus on practices where no sub
stantial improvement was observed. Previous studies
utilized variable endpoints to assess the effects of CE
programs on PHPs’ practices. The GIANT study, carried
out across 10 countries in the Asia-Pacific region, revealed
that a structured education program for primary care pro
viders did not improve HbA1c in patients with type 2
DM.36 A randomized controlled trial in Japan showed
that the implementation of the “Standard Diabetes
Manual” could potentially lead to improved DM manage
ment by PHPs.37 The study showed that the proportion of
PHPs who adhered to recommendation-concordant mea
surements of urinary albumin excretion was significantly
higher in the intervention group than in the control group
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(adherence: 17.9% vs 5.3%, p = 0.016). However, other
practice parameters were not statistically different between
the two groups.37 A systematic review revealed that the
delivery of clinical guidelines in conjunction with inter
active education did not have an effect on PHP guideline
compliance any more than in groups that received guide
lines only or usual care; however, when used in conjunc
tion with reminders, guideline recommendations were
more likely to be adopted by PHPs at post-intervention
compared to those in the usual care group.13 Thus, there is
a need for clearly defined short- and long-term practice
endpoints of CE programs designed to improve PHPs’
practices. This will help in assessing both the short- and
long-term effects of CE programs on PHPs’ practices and
allow meaningful comparisons across countries.
This study has some limitations. First is the singlegroup pre-test and post-test quasi-experimental design,
where the participants acted as their own controls. This
design poses a threat to internal validity. Second, the study
is limited by the small sample size; as we employed
convenience sampling and relied on PHPs’ consent during
the CE program, adjustments for attrition could not be
made. Third, the study assessed neither PHPs’ views on
how the CE program could be improved nor the perspec
tives of the end users (patients) before and after their PHPs
participated in the program. The use of a mixed methods
design involving qualitative and quantitative aspects will
help overcome these limitations.

Conclusion
The CE training program resulted in substantial improve
ments in PHPs’ DM-related knowledge and clinical practice.
However, it had minimal effects on the attitudes towards DM
care. Patient perspectives on different aspects of DM care
need to be explored and compared with PHPs’ views to
determine areas for improvement with regard to patient out
comes. Future CE programs should seek to improve PHPs’
attitudes towards DM care, and clearly defined short- and
long-term endpoints of DM-related CE programs with regard
to clinical practice need to be developed to facilitate mean
ingful comparisons across countries and health systems.
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