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Oman has experienced a rapid 
epidemiological transition from 
dominant infectious diseases to 
higher rates of lifestyle-related 

diseases such as diabetes, hypertension, and ischemic 
heart disease.1-3

Diabetes is a major public health problem and 
one of the most common endocrine disorders. Type 
2 diabetes (T2DM) affects more than 8% of the 
global adult population.4,5 

It is estimated that the number of people with 
T2DM will be 300 million by 2025.6 Three Arabian 
Gulf countries are among the top ten countries in 
the world with the highest prevalence of T2DM: 
Saudi Arabia (24%), Kuwait (23.1%), and Qatar 
(22.9%).7 In addition, the prevalence of obesity in 
these countries is alarming.8

The prevalence of T2DM in Oman increased 
from 9.6% in 1991 to 11.6% in 2000 and 12.3% in 
2008.9-11 It was observed that most of the increase 

between 2000–2009 occurred in individuals aged 
40–59 years old compared to individuals aged 20–
39 years or above 60 years old.12 This phenomenon 
was also observed globally.13

T2DM is associated with long -term 
microvascular and macrovascular complications.14-16 
These complications depend largely on the degree of 
glycemic and intensive control of cardiovascular risk 
factors as shown in the United Kingdom Prospective 
Diabetes Study (UKPDS) and other studies.17-19

Nowadays, clinicians perform glycated 
hemoglobin A1c (HbA1c) tests every three to six 
months as a standard tool for glycemic control.20 

Well-structured international21-23 and national24 
guidelines have been published to achieve best 
practices in the management of T2DM. However, 
adequate control of T2DM remains a challenge.

Many challenges affect the care of T2DM patients 
in Oman such as financial constraints, inadequate 
diabetes experts, health care organization, scarcity 
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A B S T R AC T
Objective: The aim of this study was to estimate the prevalence of registered diabetics 
and describe the clinical and epidemiological characteristics of patients with type 2 
diabetes mellitus (T2DM) in three primary health care centers in the Dhank province 
of Oman.   Methods: This cross-sectional study included 567 individuals aged > 20 years 
old. Clinical data were obtained retrospectively from physical registers and electronic 
clinical records.   Results: Of the total 567 patients with T2DM (age-stratified prevalence 
= 10.2%), 44.8% were men. The mean age of the patients was 55.8±15.6, and they had a 
mean body mass index (BMI) of 29.7±6.0. Diabetes duration was 5.9±4.0 years. Overall, 
28.4% of the patients had glycated hemoglobin values < 7%. The percentages of patients 
who did not reach the recommended targets for high-density lipoprotein (HDL) (< 1.0 
mmol/L), low-density lipoprotein (LDL) (> 2.59 mmol/L) and triglycerides (TG) (< 
1.69 mmol/L) were 63.3%, 60.0%, and 34.6%, respectively. Almost half of all patients 
(43.40%) had a BMI > 30. Obesity and overweight were more prevalent in patients in 
the 30–59 age group compared to patients aged < 30 or > 60 years (p < 0.001). Almost all 
patients (93%) had an estimated Glomerular Filtration Rate (eGFR) of more than 60 mL/
min/1.73m2. The number of patients diagnosed with T2DM aged < 60 years has been 
increasing gradually from 2008 to 2015 compared to those > 60 years (p = 0.017). Patients 
were managed by lifestyle measures (14.2%), oral hypoglycemic agents (one or two; 50%), 
and insulin therapy (35.7%).   Conclusions: The prevalence of registered T2DM patients 
in Dhank is less than the national figure. This may be due to the location of Dhank as a 
border province. Further qualitative studies are recommended to elaborate on the factors 
that lead to poor glycemic control.
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of new medications, lack of laboratory support, and 
patient and society support.25

Screening programs for T2DM have been proven 
to be cost-effective and reduce mortality.26 The 
national screening program for non-communicable 
chronic disease was launched in Oman in 2008. This 
program is predetermined to provide a screening 
service for all Omanis aged 40 and above who do not 
have a chronic disease. This program was successful 
as it caught many undiagnosed cases of T2DM.20

T2DM has serious economic impacts and 
burdens.27 The costs are not only those of managing 
T2DM but include the lost productivity and future 
complications.28  With its high prevalence, increasing 
incidence, low glycemic control rates, and associated 
financial impacts, T2DM is a public health priority 
and challenge. This cross-sectional study presents 
the clinical and epidemiological characteristics of 
T2DM registered patients in the Dhank province 
of Oman.

M ET H O D S
Dhank is one of the major provinces in Al-Dhahira 
governorate located in the North of Oman. Three 
health centers in Dhank provide primary health 
care services, including managing T2DM patients. 
The three centers: Dhank Health Center (DHC), 
Qumaira Health Center (QHC), and Fida Health 
Center (FHC) serve a total population of 20,367 
(16,811, 1205, and 2351 people, respectively). All 
health services, including medications, are free of 
charge. Dhank province is located near the border 
of United Arab Emirates and between three major 
provinces of Oman: Ibri, Yanqul, and Buraimi. All 
Dhank health centers are primary health care centers 
and rely on Ibri Referral Hospital as a secondary care 
hospital.

We performed this cross-sectional study of the 
data of T2DM registered patients in Dhank province 
using their data registers and computer records. Data 
was collected from the diabetic national registers in 
the three health centers.

The annual visit characteristics of all T2DM 
registered patients who were alive and actively 
followed-up in these centers were included. The 
hard copy of the diabetic registers and the local 
electronic records were used for data collection. In 
Oman, a trained nurse in a diabetic register records 
T2DM patients’ data manually. The register includes 

demographic data, macro- and microvascular 
complications, and annual laboratory investigations 
values (HbA1c, lipid profile, creatinine, etc.). These 
data are also stored in an electronic health information 
program. The study period was from January 1998 to 
June 2015. The local health team collected the data 
and entered it into an electronic format. The data 
was reviewed, verified, and corrected by the authors.

Characteristics were identified according to age, 
sex, location, body mass index (BMI), blood pressure 
(BP), diabetic neuropathy, diabetic retinopathy, 
diabetic foot, high-density lipoprotein (HDL), 
low-density lipoprotein (LDL), triglycerides (TG), 
HbA1c, and estimated Glomerular Filtration Rate 
(eGFR). Treatment was classified as diet only, oral 
hypoglycemic agents (OHA), and insulin therapy.

We used the Oman National Diabetic Manual 
(2010) as a reference for the normal values.

Age was divided into three groups (< 30, 30–
60, and > 60 years) and the percentage of patients 
in each age group was calculated. The duration of 
diabetes was also divided into three intervals (≤ 5, 
6–10, and > 10 years). The percentage of patients in 
each interval was calculated.

In our study, the American Diabetes Association 
(ADA) standards of medical care in diabetes (2013) 
were used.29 Glycemic control was defined by the 
HbA1C goal of < 7%. HbA1C control was divided 
into two categories: good (< 7%) and poor (> 7%). 
HbA1c was measured in Ibri Referral hospital using 
Hitachi 911, 912, or 902 automated chemistry 
analyzer (Boehringer Mannheim).

The BP goal was defined as systolic (< 140 
mmHg) and diastolic (< 80 mmHg). The guidelines 
of the American National Cholesterol Education 
Program (NCEP) Adult Treatment Panel (ATP) III 
(2001/2004) was used for serum lipids goals30 LDL 
cholesterol (optimal < 2.59 mmol/L); TG (desirable 
<1.69 mmol/L); and HDL cholesterol (high >1.0 
mmol/L).

BMI was categorized as underweight (< 20), 
normal (20–24.9), overweight (25–29.9), obesity-1 
(30–34.9), obesity-2 (35–35.9) and morbid obesity 
(>40).

Diabetic retinopathy was diagnosed according to 
the regional hospital’s ophthalmologist report. The 
eGFR were calculated by the modification of diet in 
renal disease (MDRD) equation.31 It was classified 
as normal (> 90), mild (61–90), moderate (31–60), 
severe (16–30), and renal failure (< 15).
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The study was approved by the local Ethics and 
Research Committee of the Ministry of Health.

We estimated the prevalence of registered T2DM 
patients stratified by age for binomial events. Mean, 
standard deviation (SD), and proportions were 
calculated for the variables (clinical characteristics 
and diabetes-related complications). The Pearson’s 
chi-square test was used to compare categorical data 
according to sex and age while an unpaired Student’s 
t-test was used to compare continuous variables. 
A two-tailed value of p < 0.050 was considered 
statistically significant. Statistical calculations were 
performed using SPSS Statistics (SPSS Statistics Inc., 
Chicago, US) version 22.

R E S U LTS
A total of 567 patients were identified. The 
demographic and clinical characteristics of the 
patients are shown in Table 1. Of the total 567 
patients, 254 (44.8%) were men. Obesity and 
overweight were more prevalent among patients in 
the 30–59 years old compared to patients aged < 30 
or ≥ 60 years (p < 0.001) [Figure 1].

The progression of BMI is associated with poor 
glycemic control. Those who had BMI > 40 had the 
worst glycemic control (p < 0.001) [Table 2].

Of a total population of 16,462, 5,508 were 
aged 20 years or above, 567 had T2DM, which 
corresponds to a prevalence of 10.2%. Of these, 
44.8% were men. The prevalence increased to 24% 
in patients aged > 60 years.

In total, about 28.4% of patients had HbA1c 
levels within the ADA's recommendations for good 
glycemic control (< 7%). Controlled HbA1c rates 
in the DHC, FHC, and QHC centers were 27.0%, 
40.0%, and 28.5%, respectively. Glycemic control 
does not have sex difference or age relationship 
(p = 0.700 and p = 0.240, respectively).

The majority of patients (93%) had an eGFR 
of ≥ 60 mL/min/1.73m2, 63.3% of patients had an 
HDL cholesterol level of < 1.0 mmol/L and 60.0% 
of patients had LDL cholesterol levels of > 2.6 
mmol/L. Over one-third (34.6%) of patients had 
TG levels of > 1.7 mmol/L, and 43.4% of patients 
had a BMI > 30.

Analysis of the total number of registered 
T2DM patients per year showed that the number 
of diagnosed individuals aged under 60 increased 
gradually over the last seven years (2008–2015) 
compared to above 60 years (p = 0.017) [Figure 2].

Table 1: Demographic and clinical characteristics of 
567 patients with T2DM.

Characteristics Mean±SD

Age, years 55.8±15.6
Sex, n (%)

Male
Female

254 (44.8)
313 (55.2)

Duration, years 5.9±4.0
BMI 29.7±6.0
LDL, mmol/L 3.3±7.6
HDL, mmol/L 1.4±4.2
TG, mmol/L 2.0±7.2
HbA1c level (%) average 8.7±2.3

HbA1c level, n (%)

< 7.0% 161 (28.4)
> 7.0% 406 (71.6)

eGFR, mL/min/1.73 m2, n (%)
< 15 2 (0.4)
15-29 4 (0.7)
30-59 32 (5.6)
60-89 140 (24.7)
> 90 387 (68.3)

Table 2: The relationship between body mass index 
and HbA1C.

BMI HbA1C > 7.0, %

< 20 76.9
20–24.9 71.3
25–29.9 70.0
30–34.9 70.2
35–35.9 72.7
> 40 83.9
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Figure 1: Relationship between body mass index 
and age.
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The analysis showed the total patients were 
managed using lifestyle measures (14.2%) or one/
two OHA (50%) while 35.7% started insulin 
therapy (alone or with OHA).

D I S C U S S I O N
The national estimate of T2DM prevalence (12.3%) 
is a population prevalence from a national household 
survey.1 Our estimated prevalence of 10.2% does 
not represent the true prevalence but the prevalence 
of the registered diabetics only. Since the Dhank 
province is located near the country’s border, people 
tend to move in and out to seek health services. 
Also, Dhank’s population age pyramid shows a 
higher population under the age of 30 (66.5%). This 
might indicate the migration of the older generation 
to nearby towns. This is supported by the fact that 
Dhank province is located between three major 
provinces: Ibri, Buraimi, and Yanqul.

Our study demonstrates that about two-thirds 
of patients with T2DM did not achieve the ADA 
goal of HbA1C (> 7). Several studies done in Oman 
showed different estimates of uncontrolled glycemic 
state: 50%,32 70%,33 65%,34 and 77.2%.35

Several international studies explored the 
percentage of patients with good glycemic control. 
One study in the USA found that only 42.3% of 
patients had HbA1C < 7.36

Lower rates of glycemic control could be 
attributed to accelerated lifestyle changes and a shift 
from rural labor-demanding jobs to office-based jobs 

leading to increased biological and behavioral risk 
factors.18

Although we studied the relationship between 
several factors and glycemic control, other 
major factors like health education, physical 
inactivity, diet control, and genetically inherited 
hemoglobinopathies were not studied. This might 
bring about the need for qualitative focused group 
studies.

D'souza et al,32 reported that younger age, 
female gender, higher education, non-tobacco use, 
and exposure to diabetes education programs were 
associated with better glycemic control. Two other 
studies also confirmed that hypertension (60%) and 
obesity (26.4%) among adults with T2DM led to 
poorly controlled HbA1C (67%).37,38

Although there is a rapid expansion of the primary 
health care (PHC) centers network throughout the 
country, most of the primary healthcare professionals 
are not adequately trained to deal with advanced 
diabetes cases.18 Only five family physicians are 
available in the Al-Dhahira governorate to supervise 
the management of all diabetes cases. Also, to date, 
new evolving diabetes medications are still flawed 
and lacking and is another drawback in the attempt 
to control T2DM.

Al-Shafaee et al,39 showed a gap between the 
recommended DM care guidelines and current 
practice in PHC centers in North Batinah. 
Al-Mandhari et al,40 clarified that the current 
interventions in Oman should highlight health 
education, training of primary care physicians and 
other patient care providers in behavioral change, 
and a redesign of the local systems of care delivery.

As a routine practice in the Ministry of Health 
(MOH), the final reading of HbA1c is used to 
estimate the glycemic outlook of each case. We 
applied this practice in our study to calculate the 
percentage of controlled patients. However, we 
strongly recommend that the average annual HbA1c 
value be used because this will give results that are 
more accurate.

This study showed that the FHC patient’s 
glycemic control rate was higher than that those of 
the DHC (FHC = 40%, DHC = 27%). FHC is 
considered a rural area. People in rural areas tend to 
be more active and live healthy lifestyles compared 
to people in urban areas. This finding needs more 
elaboration through qualitative research. Another 
study also observed higher prevalence rates of 
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T2DM in urban areas (18%) compared to rural areas 
(11%) of the country.38

Our study revealed that the progression of BMI 
is associated with poor glycemic control. However, 
the waist circumference should be considered before 
reaching a conclusion. Al-Asfoor and Al-Lawati41 
showed that BMI is not independently associated 
with T2DM once waist circumference is taken into 
account.41 Also, another study reported that there 
was no association between high BMI and poor 
glycemic control; however, they found a significant 
relationship between small waist circumference and 
better glycemic control.32 One-fifth of the Omani 
adult population is obese (of which 36.8% are 
diabetics).37,42

After 2008, the majority of T2DM patients 
were aged < 60 years old. This could be credited to 
the successful national screening program that was 
implemented in 2008. Additionally, community 
awareness about diabetes has increased over the last 
decade, and more people are interested in taking part 
in screening.

Although there are many publications in this 
field, this is the first study to assess the characteristics 
of T2DM patients in the Dhank province. The major 
strength of our study was the inclusion of all T2DM 
patients who were actively followed-up in Dhank.

This study can be used as a reference for the Al-
Dhahira governorate to study the demographics 
of the people living in the area as it represents 
a population that carries almost the same 
characteristics of disease distribution. This study 
is limited by its cross-sectional design and is not a 
causal study. Other factors that are associated with 
glycemic status (physical inactivity, diet, and tobacco 
smoking) were not studied.

Oman’s health system needs to work hard to 
tackle the threat of non-communicable diseases, 
especially T2DM. The shift from acute medicine to 
chronic disease prevention requires huge financial 
resources. In 2000, Oman was ranked eighth in the 
world in overall health performance, according to the 
World Health Organization (WHO) health system 
attainment and performance estimates.43 Despite 
this, Oman’s per capita expenditure on health in 
2013 ($796, USD) was still lower than those of other 
Arabian Gulf countries (UAE $2,233, KSA $1,681, 
Bahrain $1,900 and Kuwait $2,375, USD).44

C O N C LU S I O N
The prevalence of the registered T2DM patients 
in Dhank is less than the national figure. This 
may be attributed to the location of Dhank as a 
border province. Further qualitative studies are 
recommended to elaborate on the factors that lead 
to poor glycemic control.
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