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ABSTRACT

Background: Diabetes mellitus is one of the most common public health issues globally whose incidence is on the rise, particularly
in middle-income and low-income countries. Primary care physicians are the first line of defense in treating and directing diabetics
and their families. Despite this, available literature points out a lack of awareness among them regarding type 2 diabetes mellitus
and its management.

Objective: To determine the awareness and its associated factors regarding type 2 diabetes mellitus and its management among
medical practitioners working in different health facilities of Karachi.

Method: A cross-sectional study was conducted from June 2016 to November 2017 on medical practitioners working at different
public and private health establishments of Districts Malir and Korangi, Karachi. Data from 208 conveniently sampled medical
practitioners from the randomly selected union councils of these two districts were collected through the study questionnaire after
taking their verbal informed consent. Data were analyzed on SPSS version 21. Crude and adjusted odds ratio with 95% confidence
interval were computed using binary logistic regression to determine the association of study variables with adequate awareness.

Results: A total of 328 medical practitioners were approached out of which only 208 returned the questionnaire yielding a response
rate of 63.4%. The median age of study participants was 38 (IQR=47-30) years. 148 (71.2%) of them were males whereas 168
(80.8%) of them were privately employed. It was found that 146 (70.2%) participants had adequate awareness whereas 62 (29.8%)
had inadequate awareness regarding type 2 diabetes mellitus and its management. Univariate and multivariable analysis showed
that none of the demographic characteristics of the practitioners were significantly associated with awareness.

Conclusion: Medical practitioners were found to be adequately aware of many aspects of diabetes mellitus type 2 and its

management. Their awareness, however, was not associated with their demographic characteristics.
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INTRODUCTION

Diabetes mellitus is one of the most common public
health issues globally whose incidence is on the rise,
particularly in middle-income and low-income countries
[1]. Primarily there are two forms of diabetes, insulin-
dependent or type 1 diabetes mellitus and non-insulin-
dependent or type 2 diabetes mellitus. Non-insulin-
dependent or type 2 diabetes mellitus is the most
common form of diabetes mellitus, which accounts for
90% to 95% of all diabetic patients [2, 3].

Diabetes mellitus can result in multisystem micro-
vascular complications, such as retinopathy, nephropathy
and neuropathy, and macro-vascular complications,
such as ischemic heart disease, stroke and peripheral
vascular disease [4]. Chronic complications of diabetes
are mainly due to hyperglycemia-induced impairment of
neural and vascular structure at a cellular and molecular
level [5].
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According to the International Diabetic Federation, one
out of every eleven adults aged 20 to 79 years has
diabetes mellitus, and one out of every two of them is
unaware of it; 79% of people with diabetes live in low
and middle income countries; moreover, 10% of total
global health expenditure is spent on diabetes [6].
Literature reports that Asia is rapidly becoming a hub of
the emerging type 2 diabetes mellitus global epidemic
[3]. A systematic review in 2016 reported the current
prevalence of type 2 diabetes mellitus in Pakistan to
be 11.7% [7], though the second National Diabetes
Survey of Pakistan in 2018 reported the overall weighted
prevalence of diabetes to be 26.3%, of which 19.2% were
known diabetics whereas 7.1% were newly diagnosed
diabetics [8].

Pakistan is the world’s sixth most populous country [9].
It has gone through major economic and epidemiologic
shifts. Growing urbanization has resulted in a more
sedentary lifestyle, higher-calorie food consumption,
eating more and drinking less, as well as stressful
conditions, all of which have contributed to the rising
prevalence of diabetes [10]. In the light of the high
prevalence of diabetes in Pakistan, it is important that
effective prevention and control strategies are in place to
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effectively deal with its increasing public health burden.
Due to a lack of endocrinologists, physicians play an
important role in diabetes management [11].

Primary care physicians are the first line of defense in
treating and directing diabetics and their families. Despite
this, available literature points out a lack of awareness
among them regarding type 2 diabetes mellitus and its
management [12]. Literature also shows that continuing
professional education improves the competency of
the healthcare providers for diabetes management
[13]. In the absence of such education, physicians may
not possess sufficient knowledge to provide initial and
continuous treatment and therapy for diabetes mellitus.

Though at a national level some literature is available
on awareness of type 2 diabetes mellitus and its
management among medical professionals, to the
best of authors’ knowledge, such studies are at least
a decade or older [14-16]. In the given context, this
study was conducted to evaluate the awareness and its
associated factors regarding type 2 diabetes mellitus and
its management among medical practitioners working in
different health facilities of Karachi.

METHODS

A cross-sectional study was conducted from June 2016
to November 2017 in different private and public health
facilities in Karachi. Medical graduates, post-graduate
trainees and post-graduates were included in the study
while house officers, doctors with administrative jobs
and doctors with no clinical experience were excluded
from this study.

Keeping the percentage frequency of the study outcome
at 89% [17], with a 95% confidence level and 5%
precision, the required sample size was calculated to be
151 by using the following formula: n= z%(p) (1-p) / c*.

First, two rural districts were randomly selected; Korangi
and Malir. There were 82 union councils in total; 45 in
District Malir and 37 in District Korangi. From these,
52 union councils were randomly selected through
computer-generated numbers; 32 union councils from
District Malir and 20 union councils from District Korangi,
with the intention to cover more than 50% of the total
union councils present in both of these districts. The
principal investigator visited 280 health facilities in total
from the selected union councils of these two districts
and after checking eligibility he could distribute a total of
only 328 survey questionnaires as many of the medical
practitioners were either not registered or not available
at the time of data collection.

Ideas were taken from different sources to develop the
study’s questionnaire. It was then piloted on 9% of the
sample size to check for reliability and the Cronbach’s
alpha value was calculated to be 0.702, indicating
an acceptable level of internal consistency. The
questionnaire was developed in English and was divided
into two sections. The first section included six questions

on demographic characteristics of general practitioners
while the second section included nineteen questions
on their awareness regarding type 2 diabetes mellitus.
Some questions had multiple options while others had
dichotomous options, the correct answer in each case
was given a score of 1 while the incorrect ones were
given a score of 0. Practitioners who correctly answered
70% of the awareness questions were considered as
having adequate awareness. The study questionnaire is
provided in a supplementary file.

Data were entered and analyzed in a statistical package
for social sciences version 21. Descriptive statistics
for categorical variables like gender, years of practice,
employment, education level, geographical area, health
facilities and awareness were presented as frequency
and percentage while continuous variables like age,
median and interquartile range (IQR)were computed after
checking the assumption of normality using Shapiro-Wilk
test. Binary logistic regression was applied to compute
the univariate odds ratio with a 95% confidence interval
for determining the association of study variables with
the awareness of medical practitioners. Variables with
p<0.25 and other important variables irrespective of
p<0.25 in univariate analysis were used to build a
multivariable regression model to compute an adjusted
odds ratio with a 95% confidence interval. A two-tailed
p-value of <0.05 was considered statistically significant
on the final regression model.

RESULTS
A total of 328 medical practitioners were approached
out of which only 208 returned the questionnaire

Table 1: Demographic characteristics of medical practitioners
employment type.

Variables Frequency(%)
Age Group

Up to 40 years 126(60.6)
More than 40 years 82(39.4)
Gender

Male 148(71.2)
Female 60(28.8)
Education Level

Graduation 176(84.6)
Diploma/2 Years Post-Graduation 20(9.6)
4 Years Post-Graduation 12(5.8)
Practice Duration

1-5 Years 59(28.4)
6-10 Years 39(18.8)
11-15 Years 41(19.6)
16 Years or More 69(33.2)
Employment Type

Public 40(19.2)
Private 168(80.8)
Type of Health Facility

Private clinics 136(65.4)
Dispensary 13(6.2)
Secondary/Tertiary Care hospital 59(28.4)
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Table 2: Univariate analysis of the association between demographic characteristics with awareness.

Awareness

Participants’ Features Adequate Inadequate OR (95% CI) p-value

n(%) n(%)
Age
Up to 40 years 94 (74.6) 32(25.4) Ref 0.085
More than 40 Years 52(63.4) 30(36.6) 1.69 (0.92-3.09)
Gender
Male 106(71.6) 42(28.4) Ref 0.479
Female 40 (66.7) 20 (33.3) 1.26 (0.66-2.40)
Education Level
Graduation/Diploma/2 Years Post-Graduation 137(69.9) 59 (30.1) Ref 0.708
4 Years Post-Graduation 9(75.0) 3(25.0) 0.77 (0.20-2.96)
Practice Duration
1-10 years 73(74.5) 25(25.5) Ref 0.201
11 years or more 73(66.4) 37(33.6) 1.48 (0.81-2.70)
Employment Type
Public 23(57.5) 17(42.5) Ref 0.051
Private 123(73.2) 45(26.8) 0.49 (0.24-1.01)
Health facility
Clinic/Dispensary 103 (69.1) 46(30.9) Ref 0.594
Secondary/tertiary care hospital 43(72.9) 16(27.1) 0.83 (0.42-1.63)

ClI: Confidence interval, OR: Odd ratio, Ref: Reference category

yielding a response rate of 63.4%. Data of 208 medical
practitioners were therefore analyzed for the study. The
median age of study participants was 38 (IQR=47-30)
years, further detail of their demographic characteristics
is provided in Table 1.

The study results further showed that 164 (78.8%) of
the medical practitioners were aware of the diagnostic
criteria of pre-diabetes whereas 168 (80.8%) of them
were aware of the diagnostic criteria of diabetes
mellitus type 2. For clinical features of hypoglycemia
and hyperglycemia among patients of type 2 diabetes
mellitus, 187 (90%) and 188 (90.4%) respectively
showed awareness. Moreover, 119 (57.2%) practitioners
were aware that hypoglycemia is more dangerous for
a diabetic patient than hyperglycemia, 203 (97.6%) of
them were aware of the risk factors of diabetes mellitus
type 2 whereas 181 (87.0%) of them were aware that
stress is an important factor that can lead to diabetes
mellitus. Moreover, 121 (58.2%) of the practitioners were
aware that blood glucose level is maintained normally by
liver glycogen, 148 (71.2%) of them were aware that a
newly diagnosed diabetic patient must be referred to a
diabetologist whereas 126 (60.6%) of them were aware
that the treatment of a newly diagnosed diabetes type
2 patient should be started immediately. Furthermore,
177 (85.1%) of the practitioners were aware that lifestyle
modification accompanied by metformin use are the first
steps for its control whereas 178 (85.6%) of them knew
about drug alteration as the next step in the control of
diabetes. Moreover, 183 (88.0%) of the practitioners
were aware that twice insulin therapy should be started
in case of the failure of oral hypoglycemic drugs, 157
(75.5%) were aware that bedtime long-acting insulin
should be added in case of uncontrolled diabetes mellitus

whereas 132 (63.5%) were aware that sulphonylureas
should be omitted from therapy after starting insulin to
prevent hypoglycemia. Furthermore, 194 (93.2%) of the
practitioners were aware that diabetes self-management
education is an essential part of diabetic care, 188
(90.4%) were aware that self-monitoring of blood glucose
helps in diabetes control, 124 (59.6%) were aware
that dietary modification and regular exercise helps in
the control of diabetes mellitus whereas 122 (58.7%)
participants were aware that a non-drug treatment can
help control diabetes mellitus.

It was further seen that 146 (70.2%) participants
had adequate awareness whereas 62 (29.8%) had
inadequate awareness regarding type 2 diabetes mellitus
and its management. Table 2 represents an association
of participants’ characteristics with awareness. It shows
that none of the demographic characteristics studied
were significantly associated with the awareness of the
participants.

Fig. (1) shows details of the multivariable model of
factors affecting awareness. The likelihood of adequate
awareness was higher in practitioners aged >40 as
compared to those aged <40 years but statistically, it
was not significant (aOR=1.50, 95% CI: 0.70-3.20). The
odds of adequate awareness were higher in females
than male practitioners but statistically, significance
was not observed (aOR=1.30, 95% CI: 0.65-2.58). The
odds of adequate awareness among practitioners with
graduation, diploma, or 2 years post-graduation were
1.29 times higher in contrast to practitioners with four
years post-graduation without statistical significance
(aOR=1.29, 95% CI: 0.32-5.14). No statistically
significant higher likelihood of awareness was seen
among practitioners with work experience of more than
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Fig. (1): Multivariable association of study factors with awareness in medical practitioners.

10 years than those with <10 years (aOR=1.09, 95%
Cl: 0.50-2.38). The chances of adequate awareness
were nearly two-fold higher in those working in the
public sector than in the private sector but no statistical
significance was seen (aOR=1.98, 95% CI: 0.90-4.33).
The likelihood of adequate awareness was higher in
practitioners who practiced at a clinic or dispensary but
statistically, it was not significant (aOR=1.39, 95% CI:
0.67-2.88).

DISCUSSION

Diabetes mellitus is a metabolic disease characterized
by chronic hyperglycemia, which can lead to many
complications for the human body. The key aim of
diabetes care is to keep blood glucose levels under
control; failure to do so can be attributed to several
factors, such as patient noncompliance with medication
regimens or physician malpractice [18].

Our study results showed that 70.2% of the medical
practitioners had adequate awareness whereas 29.8%
had inadequate awareness regarding type 2 diabetes
mellitus and its management. Moreover, none of the
demographic characteristics studies were significantly
associated with their awareness.

The study results revealed that 78.8% of the medical
practitioners were aware of the impaired fasting
and random blood glucose criteria for pre-diabetes.
Similarly, Saeed N et al. in 2019 reported that 71.8% of
the physicians are aware of the impaired fasting blood
glucose criteria for pre-diabetes [19]. Kokic V et al. in
2017 though reported that 46.3% of the physicians
correctly know the impaired fasting glucose criteria
for pre-diabetes [20]. This difference in findings could
be attributed to different characteristics of the study
populations.

Our study results found that 85.1% of the participants
were aware that lifestyle modification accompanied by
metformin use is the first step for the control of type 2
diabetes mellitus. Similarly, Fogelman Y et al. in 2015
revealed 97% of the respondents have such awareness
[11]. Proper counseling of diabetic patients by the
physicians regarding lifestyle modification, and prompt
treatment with oral antihyperglycaemic drugs may be
crucial in preventing the complications of diabetes in
such patients.

Our study results showed 56.9% of the respondents to
be aware that type 2 diabetes mellitus can be controlled
with the help of diet and exercise. Fogelman Y et al. in
2015 found that 95% of the participants agree that type
2 diabetes mellitus can be controlled with increased
physical activity [11]. This finding is especially important
because if a majority of medical practitioners have this
awareness, they can council their diabetic patients to
balance their diet and increase their physical activity
which can play a very positive role in the overall control
of diabetes mellitus.

Our study results showed that 58.7%o0f the participants
were aware that a non-drug treatment can help control
type 2 diabetes mellitus. Like our study findings, Mumtaz
S et al. in 2009 found a majority of clinical students to be
aware that diabetes should not always be treated with
drugs alone [16]. Lately, the role of non-drug therapy
in treating diabetes mellitus type 2 has been much
explored, such as exercise therapy, dietary therapy,
psychotherapy, and acupuncture, but further research
is recommended for confirmation of current conclusions
[21, 22].

Our study results further showed that overall 70.2%
of the medical practitioners had adequate awareness
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regarding type 2 diabetes mellitus and its management.
Widyahening IS et al. in 2014 found 89% of the general
practitioners to be aware of the management of type
2 diabetes [17]. The use of different questions for the
assessment of awareness may result in these variations
among the estimates.

The study results showed that the age of the practitioners
was not significantly associated with their awareness
regarding type 2 diabetes mellitus. Unlike the study
results, Alsaleem MA et al. in 2018 reported the age
of the physicians to be significantly associated with
their knowledge about diabetes mellitus [23]. Further
exploration of these results is therefore suggested to
reach a conclusion.

Furthermore, it was seen that practitioners with higher
post-graduate qualifications were more likely to have
adequate knowledge about type 2 diabetes mellitus
and its management, though not significantly. Similarly,
Alsaleem MA in 2017 also reported higher qualified
physicians to have better knowledge of type 2 diabetes
mellitus [24]. This finding was not unexpected, as a
higher qualification in any field usually translates into
better knowledge and awareness of that discipline.

The study results did not show the practice duration
of the practitioners to be significantly associated with
their awareness regarding type 2 diabetes mellitus.
Similar findings were reported by Alsaleem MA et al.
in 2018 [23]. Unlike the study results though, Alsaleem
MA in 2017 reported physicians with more post-
graduate practice experience have better knowledge
of type 2 diabetes mellitus [24]. Likewise, Onyiriuka AN
et al. in 2016 also reported practice experience to be
significantly associated with diabetes-related knowledge
of physicians [25]. Different levels of exposure to
knowledge-enhancing opportunities related to diabetes
mellitus during clinical practice may account for the
observed differences in the study findings.

The study results showed that a higher proportion
of private practitioners had adequate awareness as
compared to public practitioners, though this difference
did not reach the level of statistical significance. Even
though a thorough literature search did not reveal
any previous study to have explored the association
of type of employment with the awareness of medical
practitioners regarding diabetes mellitus, the authors
wanted to explore this potential association in order to
add to the uniqueness of the study and also to present a
venue for future exploration.

It is acknowledged that moderate sample size may limit
the generalizability of the study findings. Moreover, a
piloted questionnaire with an acceptable level of internal
consistency can be considered a strength of the study.
Awareness campaigns and educational programs for
medical professionals are recommended to continuously

apprise them of recent updates regarding early detection
and proper management of diabetes mellitus type 2 to
avoid its serious complications.

CONCLUSION

It was concluded from the present study that the medical
practitioners were adequately aware of many aspects
of diabetes mellitus type 2 and its management. Their
awareness, however, was not associated with their
demographic characteristics.

ETHICS APPROVAL

To the best of the authors’ knowledge, the study
procedures were in line with the institutional ethical
standards for human experiments and the Helsinki
Declaration, including taking verbal informed consent
from all the participants. The ethical approval from Baqgai
Institute of Health Sciences was also duly taken.

CONSENT FOR PUBLICATION

Before data collection, verbal informed consent was
taken from each participant of the study.

AVAILABILITY OF DATA

Data cannot be shared publicly because it is the
intellectual property of Baqai Institute of Health Sciences.
Data are available from the Baqai Institute of Health
Sciences upon request (contact via manager.mph@
baqgai.edu.pk).

FUNDING
No funding was sought for this study.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ACKNOWLEDGEMENTS

The authors are thankful to Mr. Sarim Zafar and Mr.
Rashid Ali Siddiqui for their utmost cooperation and
support.

AUTHOR’S CONTRIBUTION

Kishwar Jehandad: Substantially contributed to the
design of the work and acquisition of data for the work,
and Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy
or integrity of any part of the work are appropriately
investigated and resolved.

Syed Imtiaz Ahmed Jafry: Contributed to the conception
of the work and final approval of the version to be
published.

Syeda Nadia Firdous: Substantially contributed to
interpretation of data for the work, and drafting the work.

Syed Muhammad Zulfigar Hyder Naqvi: Contributed to
the analysis of data for the work, and revising the work
critically for important intellectual content.

Liaquat National Journal of Primary Care 2022; 4(1): 27-32

31



Factors Affecting Awareness of Medical Practitioners Regarding Type 2 Diabetes Mellitus and its Management

10.

1.

12.

13.

REFERENCES

Cho NH, Shaw JE, Karuranga S. IDF diabetes atlas: global
estimates of diabetes prevalence for 2017 and projections for
2045. Diabetes Res Clin Pract 2018; 138: 271-81.

Chen L, Magliano DJ, Zimmet PZ. The worldwide epidemiology of
type 2 diabetes mellitus—present and future perspectives. Nat Rev
Endocrinol 2011; 8(4): 228-36.

Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of
type 2 diabetes mellitus and its complications. Nat Rev Endocrinol
2017; 14(2): 88-98.

Forouhi NG, Wareham NJ. Epidemiology of diabetes. Medicine
2019; 47(1): 22-7.

Lotfy M, Adeghate J, Kalasz H, Singh J, Adeghate E. Chronic
complications of diabetes mellitus: a mini review. Curr Diabetes
Rev 2017; 13(1): 3-10.

IDF Diabetes Atlas. 9th Edition 2019. Available at: https://www.
diabetesatlas.org/en/ (Accessed on: December 30, 2020).

Meo SA, Zia |, Bukhari IA. Type 2 diabetes mellitus in Pakistan:
current prevalence and future forecast. J Pak Med Assoc 2016; 66:
1637-42.

Basit A, Fawwad A, Qureshi H, Shera AS. Prevalence of diabetes,
pre-diabetes and associated risk factors: second National Diabetes
Survey of Pakistan (NDSP), 2016-2017. BMJ Open 2018; 8(8):
e020961.

The World Bank. Data, Population total. Available at: http:/data.
worldbank.org/indicator/SP.POP.TOTL (Accessed on: December
30, 2020).

Hu FB. Globalization of diabetes: the role of diet, lifestyle, and
genes. Diabetes Care 2011; 34: 1249-57.

Fogelman Y, Goldfracht M, Karkabi K. Managing diabetes mellitus:
a survey of attitudes and practices among family physicians. J
Community Health 2015; 40(5): 1002-7.

Amin HS, Alkadhaib AA, Modahi NH, et al. Physicians’ awareness
of guidelines concerning diabetes mellitus in primary health care
setting in Riyadh KSA. J Taibah Univ Med Sci 2016; 11(4): 380-7.

Sibounheuang P, Olson PS, Kittiboonyakun P. Patients’ and
healthcare providers’ perspectives on diabetes management: a
systematic review of qualitative studies. Res Social Adm Pharm
2020; 16(7): 854-74.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Shera AS, Jawad F, Basit A. Diabetes related knowledge, attitude,
and practices of family physicians in Pakistan. J Pak Med Assoc
2002; 52(10): 465-70.

Ahmed A, Jabbar A, Zuberi L, Islam M, Shamim K. Diabetes
related knowledge among residents and nurses: a multicenter
study in Karachi, Pakistan. BMC Endocr Disord 2012; 12(1): 1-8.

Mumtaz S, Ashfaqg T, Siddiqui H. Knowledge of medical students
regarding diabetes mellitus at Ziauddin University, Karachi. J Pak
Med Assoc 2009; 59(3): 163-6.

Widyahening IS, Van Der Graaf Y, Soewondo P, Glasziou P, van der
Heijden GJMG. Awareness, agreement, adoption and adherence
to type 2 diabetes mellitus guidelines: a survey of Indonesian
primary care physicians. BMC Fam Pract 2014; 15(1): 1-8.

Murugesan N, Shobana R, Snehalatha C. Immediate impact
of diabetes training programme for primary care physicians-an
endeavor for national capacity building for diabetes management
in India. Diabetes Res Clin Pract 2009; 83(1): 140-4.

Saeed N, Jaffery T, Ansari FA, Hamid B, Khan BA. Knowledge
and perceptions about pre-diabetes amongst doctors, medical
students, and patients in a tertiary care hospital of Islamabad. J
Pak Med Assoc 2019; 69(4): 527-32.

Kokic V, Kokic S, Krnic M, Petric M, Liberati AM, Simac P,
et al. Prediabetes awareness among Southeastern European
Physicians. J Diabetes Investig 2017; 9(3): 544-8.

Wei JP, Wang QH, Zheng HJ, Wei F. Research progress on non-
drug treatment for blood glucose control of type 2 diabetes mellitus.
Chin J Integr Med 2018; 24(10): 723-7.

Zhao L, Long T, Hui AL, Zhao R, Long S, Peng W. Type 2 diabetes
mellitus in children and adolescents: early prevention and non-
drug therapy. J Diabetes Mellit 2017; 7(3): 121-41.

Alsaleem MA, Aldarbi MA, Alsaleem S, Alsamghan A. The variance
of knowledge and practices about diabetes mellitus in primary
health care physicians of Jazan region, Kingdom of Saudi Arabia.
Biomed Res 2018; 29(10): 2083-9.

Alsaleem MA. Assessment of primary health care physicians’
knowledge and practices about diabetes mellitus in Aseer Region,
Kingdom of Saudi Arabia. King Khalid Univ J Health Sci 2017; 2(1):
1-8.

Onyiriuka AN, Oluwayemi 10, Achonwa CJ, Abdullahi M, et al.
Nigerian physicians’ knowledge, attitude and practices regarding
diabetes mellitus in the paediatric age group. J Community Med
Prim Health Care 2016; 28(1): 52-8.

32

Liaquat National Journal of Primary Care 2022; 4(1): 27-32



