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Abstract: Background: Despite the high burden of type 2 diabetes mellitus (T2DM) in Oman, there are scarce data from a
nationally representative sample on the level of glycaemia and other cardiovascular (CVD) risk factor control.

Objective: To estimate the proportion of patients with T2DM at goal for glycaemia and CVD risk factors using the Na-
tional Diabetes Guidelines (NDG) and the American Diabetes Association (ADA) clinical care guidelines; and to assess
the quality of selected services provided to patients with T2DM.

Methods: A sample of 2,551 patients (47% men) aged >20 years with T2DM treated at primary health care centers was se-
lected. Patient characteristics, medical history and treatment were collected from case notes, Diabetes Registers and com-
puter frameworks including the use of the last 3 laboratory investigations results and blood pressure (BP) readings re-
corded in 2007.

Results: The overall mean age of the cohort was 54+13 years with an average median duration of diabetes of 4 (range 2 to
6) years. Over 80% of patients were overweight or obese (body mass index (BMI) of >25 Kg/m?). Sixty-nine percent were
on oral anti-diabetic medication, 52% on anti-hypertensives and 40% on lipid lowering drugs. Thirty percent of patients
were at goal for glycosylated haemoglobin level (<7%), 26% for BP (systolic/diastolic <130/80 mmHg), 55% for total
cholesterol (<5.2 mmol/l), 4.5% for low-density lipoprotein cholesterol (<1.8 mmol/l), 52% for high-density lipoprotein
cholesterol (>1 mmol/l for men, >1.3 mmol/l for women), and 61% for triglycerides (<1.7 mmol/l). Over 37% had micro-
albuminuria and 5% had diabetic nephropathy.

Conclusion: Control of hyperglycaemia and other CVD risk factor appears to be suboptimal in Omani patients with

T2DM and need to be addressed in the triad of patient, physician and health system.

Keywords: Diabetes mellitus, glycosylated hemoglobin Alc, blood pressure, low-density lipoprotein cholesterol, high-density

lipoprotein cholesterol, triglycerides, Oman.

INTRODUCTION

Diabetes (DM) is becoming an increasingly important
cause of cardiovascular disease (CVD). Two-thirds to three-
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quarters of patients with DM eventually die of CVD [1].
Morbidity and mortality from microvascular (retinopathy,
neuropathy and nephropathy) and macrovascular complica-
tions (coronary artery disease, stroke and peripheral vascular
disease) increases by 2 to 4 fold in individuals with DM
compared with those without DM [2]. However, these com-
plications are not inevitable and can be prevented or delayed
by tighter glycaemic, blood pressure (BP) [3, 4] and favor-
able lipid profile [5].
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DM, however, remains highly prevalent in Arab coun-
tries of the Middle East. The International Diabetes Federa-
tion has ranked four Arab states, namely United Arab Emir-
ates, Saudi Arabia, Bahrain, Kuwait and Oman, among the
top 10 countries with the highest prevalence of DM in the
World [6]. This trend is projected to continue until 2030 [6].
In Oman (population of ~2 million inhabitants), 2 surveys,
conducted 10 years apart, have shown a high prevalence of
DM. In 1991, DM affected 12.2% of Omanis aged 30-64
years [7, 8]. A decade later, the prevalence increased to
16.1% in the same age group [8]. Yet, there are no national
data on glycaemic control, prevalence of CVD risk factors or
quality of care provided to patients with DM in Oman.

The purpose of this cross-sectional study was to: a)
measure the proportion of patients achieving level of gly-
caemic and cardiometabolic risk factors control in a nation-
ally representative sample of subjects with type 2 DM
(T2DM) using 2 published guidelines: the National Diabetes
Guidelines (NDG) and the American Diabetes Association
(ADA) clinical care guidelines [9, 10], and, b) to assess the
quality of services provided to patients with DM.

METHODS
Study Population

The study population was all Omanis aged >20 years
with a diagnosis of T2DM and being followed-up at primary
health care centres (PHCs). A 2 stage cluster sampling tech-
nique was used in which each medical institution was con-
sidered as a primary sampling unit. Of the total 180 PHCs,
centres with less than 20 registered diabetic patients were
excluded (n = 54). Seeking a precision of 20% of the ex-
pected frequency, 95% confidence level (Cl), and applying a
design effect of 1.2 with a drop-out rate of 20%, the sample
size was estimated to be 2,510. Given that the average size of
each cluster was 171 patients, 16 clusters were chosen from a
total of 126 over 8 strata of varying sizes using simple ran-
dom sampling method. The methods on the same cohort, but
on a related topic, have already been published elsewhere

[11].

All patients in the selected clusters were included in the
study. Data collection was limited to the year 2007. Diabetes
Registers (representing hard copy records which trace sum-
mary of patient clinical parameters at initial diagnosis and
each subsequent annual visit) were utilized to collect data. In
addition, computer frameworks, where available, were used
to complement the data collection process. Data were col-
lected mainly by the clinic nurse and supervised by the phy-
sician conducting the local DM clinic. The data collection
phase was completed by 2008.

Collected data included patient characteristics, past
medical history of CVD, history of selected DM comp-
lications, anthropometric measurements and medication, out-
patient department (OPD) procedures and parameters related
to DM and CVD risk factor control. For systolic and dia-
stolic BP and laboratory measurements for glycosylated
haemoglobin (HbAlc), total cholesterol, triglycerides, low
density lipoprotein cholesterol (LDL-C), high density lipo-
protein cholesterol (HDL-C), urine albumin, creatinine and
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urine albumin-creatinine ratio, the average of the most recent
3 readings in the 2007 were recorded.

The NDG published by the Omani Health Ministry [9]
and the ADA standards of medical care for patients with DM
[10] were used to define desirable levels of HbAlc, BP and
serum lipids such that: good glycaemic control was defined
as HbAlc <7%; hypertension as systolic and/or diastolic BP
<130/80 mmHg; total serum cholesterol <5.2 mmol/l. The 2
guidelines, however, differed on lipid profile cut-points.
Where such differences existed, data were analyzed and pre-
sented for both cut-point values: thus desired LDL-C was
defined as <2.6 mmol/l (for NDG) and <1.8 mmol/l (for
ADA); serum triglycerides <2.3 mmol/l (for NDG) and <1.7
mmol/l (for ADA); HDL >0.9 mmol/l for both genders
(NDG) and >1.0 mmol/l in men and >1.3 mmol/l in women
(for ADA). Body mass index (BMI; kg/m”) was categorized
as per the World Health Organization guidelines [12]; nor-
mal weight (BMI <25), over weight (25 < BMI < 299
kg/m?®) and obesity (BMI >30 kg/m?). Current tobacco use
was defined as using tobacco at the time of the survey. Urine
dipstick was used to measure the presence or absence of
urine albumin. Estimated glomerular filtration rate (eGFR)
was calculated using the Modification of Diet in Renal Dis-
ease (MDRD) study equation [13]. Microalbuminuria was
defined as urine albumin-to-creatinine ratio (ACR) >2.5
mg/mmol for men and >3.5 mg/mmol for women [14].
Nephropathy was defined as ACR> 25 mg/mmol for both
genders. A history of CVD was defined as history of angina,
myocardial infarction or coronary artery procedure (bypass
graft/percutaneous transluminal coronary angioplasty).

Statistical Analysis

Descriptive statistics were used to describe the data. For
categorical variables, frequencies and percentages were re-
ported. Differences between groups were analyzed using
Pearson’s chi-squared tests. For continuous variables, means
and standard deviations were presented. Resource utilization
of service indicators was presented using the median and
interquartile range. Numbers of resource use were also pre-
sented as categories below or above the median. Differences
between groups were analyzed using the Student’s t-test.
Significance was set at the 2-tailed 0.05 level. Analysis was
performed using Stata (version 11, Stata Corporation, Tx,
USA).

RESULTS
Patient Characteristics

The study population consisted of 2,551 patients (47%
men) with previously diagnosed T2DM from 8 regions of
Oman, excluding pregnant women (n = 33) and those re-
ported ‘“‘uncertain” pregnancy status (n = 19). Baseline
demographic and clinical characteristics are presented in
Table 1. The overall mean age of the cohort was 54+13 years
with the median duration of DM of 4 (2-6) years, with no
significant differences among the genders (4.7 vs 4.6 years; p
= 0.51). Women were significantly more likely to be obese
(31 vs 28 kg/m*; p = 0.001), hypertensive (55 vs 48%; p =
0.001), on oral anti-diabetic (71 vs 67%; p = 0.050) and anti-
dyslipidemic (56 vs 43%; p = 0.001) than men. Men,
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Table 1. Baseline Characteristics, Co-morbidity and History of Medication use in Patients with Type 2 Diabetes, Oman, 2008.

Characteristic Missing /No Documentation All Men Women p
Age, mean + SD, years - 54+13 54+13 54+12 0.38
Age groups, n (%)
20-29 - 53(2) 27 (2) 26 (1.9) 0.59
30-39 - 275 (11) 149 (12) 126 (9) 0.01
40-49 - 649 (25) 280 (23) 269 (28) 0.01
50-59 - 746 (29) 330(27) 416 (31) 0.04
60+ - 828 (33) 422 (35) 406 (30) 0.01
Duration of diabetes, median (IQR), years 123 (4) 4 (2-6) 4 (2-5) 4 (2-6) 0.53
Body Mass Index n (%) 723 (28)
Mean + SD, kg/m’ 27.9 (5.6) 28.2(5.1) 31.0 (5.7) 0.001
Obese >30, n (%) 767 (42) 273 (31) 494 (52) 0.001
Overweight 25-29.9, n (%) 724 (40) 377 (43) 347 (36) 0.048
Normal <25, n (%) 337 (18) 219 (25) 118 (13) 0.01
Current tobacco use n (%) 414 (16.3) 114 (4.5) 103 (8.5) 11(0.8) 0.001
Current diabetes treatment n (%) 303 (11.9)
Oral medication alone or in combination n (%) 1772 (69) 812 (67) 960 (71) 0.05
Insulin alone n (%) 164 (6.4) 88(7.3) 76 (5.7) 0.05
Insulin and oral medication n (%) 65 (2.6) 31(2.6) 34(2.5) 0.90
Neither insulin nor oral medication n (%) 247 (9.7) 93 (7.7) 154 (11) 0.001
Hypertensives n (%) 302 (12) 1324 (52) 584 (48) 740 (55) 0.001
ACEI/ARBs n (%) 542 (39) 280 (46) 262 (37) 0.001
Calcium channel blockers n (%) 22 (1.6) 8(1.3) 14 (1.8) 0.39
B-blockers n (%) 97 (7.0) 41 (6.5) 56 (7.4) 0.53
Diuretics n (%) 52(3.7) 21(3.3) 31 (4.1 0.46
Any combinations n (%) 646 (46.4) 269 (43) 377 (49) 0.01
*Current dyslipidaemia treatment n (%) 1032 (40.4) 451 (44) 581 (56.3) 0.001
Daily Aspirin use n (%) 1720 (67.4) 808 (67) 912 (68) 0.58
History of CVD or procedure n (%)
CHD n (%) 361 (14.1) 253 (10) 144 (12) 109 (8) 0.001
CABG n (%) - 53 (2.1 44 (3.6) 9(0.7) 0.001
PCIn (%) - 31 (1.2) 25(2.1) 6(0.4) 0.001
Heart failure n (%) 397 (15.5) 60 (2.3) 37(3.1) 23 (1.7) 0.02
Stroke n (%) 312 (12.2) 66 (2.6) 35(2.9) 31(2.3) 0.34
Foot ulcers present n (%) 352 (13.8) 48 (1.9) 29 (2.4) 19 (1.4) 0.06
Foot deformity present n (%) 356 (13.9) 44 (1.7) 17 (1.4) 27 (2.0) 0.24
Undergone foot amputation n (%) 365 (14.3) 15 (0.6) 10 (0.8) 5(0.4) 0.10

*percentages are of the total with the characteristic; SD, standard deviation; IQR, interquartile range; CVD, cardiovascular disease; CHD, coronary heart dis-
eases; CABG, coronary artery bypass graft; PCI, percutaneous coronary intervention; ACEI, angiotensin converting enzyme inhibitor; ARBs angiotensin I
receptor antagonists.
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on the other hand, were more likely to be overweight (43 vs
36%; p = 0.048), smokers (8.5 vs 0.8%; p = 0.001), with
positive history of coronary heart disease (12 vs 8%; p =
0.001). Sixty-seven percent (n = 1,720) of the patients were
prescribed aspirin.

The median number of OPD visits, weight measurements
and BP measurements was 6 per year as shown in Table 2.
Over 42% of patients were seen 6 times or more in a year for
consultations. During these visits, 34% had weight and 44%
had their BP measured 6 times or more per year. One in 10
patients did not have their fundi dilated during eye examina-
tion, urine albumin, serum creatinine, HbAlc, blood lipids
measured or an electrocardiograph (ECG) taken during the
study year. Data was not documented for various variables
ranging from a minimum of 11.8% for BP readings to 64.3%
for albumin-to-creatinine ratio during 2007 (Table 3).

The mean HbAlc was 8.3 + 2.1, higher in men than
women (8.4 vs 8.2%; p = 0.004) (Table 3). Overall, 30% of
patients had HbAlc at the NDG/ADA goal (<7.0%), and
levels did not differ statistically by genders (33 vs 27%; p =
0.06). However, significantly more men than women (51 vs
44%; p = 0.04), had their HbAlc above the level where the
ADA recommends focus treatment (HbAlc >8%) for gly-
caemic control. The mean systolic BP of the cohort was 131
+ 13 mmHg and diastolic 80 £ 7 mmHg. Only 1 in 4 patients
were at goal for BP, based on NDG/ADA (systolic and dia-
stolic <130/80 mmHg). Significantly more men than women
were at goal for total cholesterol (61 vs 50%; p = 0.001) and
HDL-C levels (68 vs 40%; p = 0.001). Around 24% of sub-
jects were at goal for LDL-C levels when NDG (cut-point
<2.6 mmol/l) was used. This figure declined to just 4% when
ADA recommendation (<1.7 mmol/l) was applied. Com-
pared with women, more men had higher prevalence of mi-
croalbuminuria (44 vs 31%; p = 0.02) and low eGFR (55 vs
43%; p=0.001).

There were only 18 patients (0.7%; 95% CI: 0.41-1.1)
with previously diagnosed DM who achieved currently rec-
ommended goals for all risk factors (HbAlc <7%, BP
<130/80 mmHg, total serum cholesterol <5.2 mmol/l, LDL-
C <2.6 mmol/l, HDL-C >0.9 mmol/l, triglycerides <2.3
mmol/l, BMI <25 kg/m2, and non-smoker) using NDG. Only
4 individuals (0.2%; 95% CI: 0.04-0.40) achieved these
goals when ADA guidelines were used.

DISCUSSION

This study reports for the first time the level of control of
CVD risk factors in patients with T2DM in Oman. It shows
that in such patients, hyperglycaemia, hypertension, and
dyslipidaemia are poorly controlled despite universally free
medical care including free medication and patients seeing
their local physicians almost every 2 months. Only a minute
fraction (0.2%) of patients in our study attained currently
recommended levels of control for hyperglycaemia and other
CVD risk factors. An earlier report suggested this figure to
be 2.4% [15]. Although most patients are consulted, on aver-
age, 6 times annually, we found no significant relationship
between the number of OPD visits and level of HbAlc (p =
0.83; data not shown). This illustrates the urgent need for
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more emphasis on patient education, in particular including
DM health educators to PHC teams.

Compared with a similar study conducted in 2005 involv-
ing 430 diabetic patients in Muscat, the capital city of Oman
[15], our study shows higher proportions of patients reaching
recommended HbAlc level (30 vs 24%) and favorable lipid
profile (total cholesterol 55 vs 40%; LDL-C 25 vs 15%; and
HDL-C 49 vs 41%). The improved glycaemic control and
lipid profile in our study could be attributed to a policy deci-
sion made in 2006, when insulin, statins and BP lowering
drugs were made widely available in all PHC centers
throughout Oman instead of only being prescribed by physi-
cians in secondary and tertiary hospitals.

Hypertension is associated with DM, and may be related
to underlying diabetic nephropathy or to coexisting essential
hypertension [16]. In our study only 25% of patients were at
goal (<130/80 mmHg) for optimal BP control compared with
48% reported by Al-Mandhari et al [15]. The difference
could partially be attributed to the fact that the former study
covered a larger national sample while the latter covered
only 1 region in the capital, Muscat. Control of hypertension
remains a challenge in both developing and developed na-
tions. The mean BP in the United States has decreased from
138/73 mmHg in 1994 to 135/71 mmHg in 2000, and in
Sweden (from 141/77 mmHg in 2005 to 136/76 mmHg in
2009) [17, 18]. Over the same periods, <38% of patients in
the US and 54% in Sweden reached goal (<130/80 mmHg
and <140/90 mmHg, respectively).

Microalbuminuria independently predicts traditional risk
factors and CVD mortality and events in patients with DM
[19]. An earlier study of microalbuminuria of patients with
DM attending a university hospital in Oman reported the
prevalence of incipient nephropathy to be 27% [20]. Our
study, covering primary care centres, shows higher figure
(37%) similar to rates reported from Saudi Arabia (41%) and
India (36%) [21, 22]. Over a decade ago, the incidence of
end-stage renal disease (ESRD) in Oman was reported to be
~120 per million inhabitants annually with 14.5% of cases
attributed to DM [23]. This is likely to have increased since
the number of renal dialysis units and patients in Oman have
more than doubled from 10 units with 345 patients in 1998
to 17 units and 872 patients in 2009 [24]. With current
prevalence rates of DM, the burden of ESRD attributable to
DM in Oman is likely to have increased to rates comparable
to Jordan (29%) if not more [25]. If current trends continue,
Oman could expect a costly epidemic of ESRD over the next
decades.

Despite compelling evidence, over the past 2 decades,
from various randomized clinical trials [3-5] on the benefit
of controlling hyperglycaemia and CVD risk factors in the
prevention of microvascular and macrovascular compli-
cations of DM, the control of DM and associated risk factors
remains poor in developed and developing countries alike. In
an analysis of the National Health and Nutrition Examination
Survey III (NHANES III) (1988-1998) compared to
NHANES 1 (1999-2000) surveys, Saydah and colleagues
[17] found the proportion of people with good glycaemic
control (HbA1C <7%) to have declined from 44 to 37% re-
spectively. In Australia, HbAlc control levels varied from
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Table 2. Frequency of Selected Service Indicators for Subjects with Type 2 Diabetes in Primary Health Care Centres During the

Year of 2008.

Indicator measurement frequency Median no. of Visits/Patient/ Yr <6 / year >6 / year No Documentation (%)
Consultations 6 954 (37.4) 1085 (42.5) 512(20.1)
Weight measurement 6 808 (31,7) 867 (34.0) 876 (34.3)
Blood pressure measurement 6 654 (25.6) 1135 (44.5) 762 (29.9)

Yes No 332(13.0)
Fundus dilated during eye examination 1,409 (55.2) 809 (31.7) 292 (11.4)
Urine Albumin measured 1,770 (69.4) 488 (19.1) 294 (11.5)
Serum creatinine measured 1,783 (69.9) 473 (18.5) 292 (11.4)
Glycosylated Hb ;. measured 1,683 (66.0) 575 (22.5) 299 (11.7)
Lipids measured 1,668 (65.9) 581 (22.8) 289 (11.3)
Resting ECG done 1,661 (65.1) 599 (23.5) 291 (11.4)

ECG, Electrocardiogram

Table 3. Levels of HbA,, Blood Pressure, Lipid Profile, Renal Function and Types of Diabetic Retinopathy Among 2,551 Omanis
Aged 20 Years and above with Diagnosis of Diabetes

Parameter No Documentation (%) All Men ‘Women p

Hby,. category 469 (18.4)

Mean + SD 8.3+(2.1) 8.4+(2.1) 8.2+(2.0) 0.004

<7% 631 (30.3) 249 (26.6) 382 (33.4) 0.07

7 to 8% 464 (22.3) 210 (22.4) 254 (22.2) 0.95

>8% 987 (47.4) 478 (51.0) 509 (44.4) 0.04

>9% 666 (32.0) 324 (34.6) 342 (29.9) 0.19

>10 418 (20.1) 206 (22.0) 212 (18.5) 0.37
Systolic Blood Pressure 307 (12.0)

Mean = SD, mmHg 131£13 131£13 131£13 0.61

At goal (<130 mmHg) 996 (44) 482 (47) 514 (42) 0.09
Diastolic Blood Pressure 301 (11.8)

Mean + (SD) mmHg 80 (7.0) 81(7.2) 80 (6.8) 0.009

At goal (< 80 mmHg) 854 (38) 373 (37) 481 (39) 0.42
Hypertension

At goal <130/80 mmHg 300 (11.8) 596 (27) 265 (26) 331(27) 0.76
Total cholesterol 357 (14.0)

Mean + (SD) 5.2+(0.9) 5.1+(0.9) 5.3+(0.9) 0.001

At goal (<5.2 mmol/l)) 1212 (55.2) 607 (61.1) 605 (50.3) 0.001
LDL-C 1214 (47.6)

Mean + (SD) 3.+(0.8) 3.1+(0.8) 3.2+(0.80) 0.11

*At goal (<2.6 mmol/l) 329 (24.6) 161 (27.4) 168 (22.4) 0.04
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Table 3 Contd.....
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Parameter No Documentationp All Men Women p
At goal (<1.8 mmol/l) 60 (4.5) 28 (4.8) 32(4.3) 0.92
HDL-C 1060 (41.5)
Mean + (SD) 1.2+(0.3) 1.1£(0.27) 1.2 £(0.28) 0.001
*At goal (0.9 mmol/l) 1256 (49.2) 517 (42.8) 739 (55.0) 0.001
At goal (M>1, W>1.3 mmol/l) 782 (52.4) 448 (67.9) 334 (40.2) 0.001
Triglycerides 484 (19.0)
Mean + (SD) 1.6+(0.7) 1.6+(0.8) 1.6+(0.7) 0.85
*At goal (<2.3 mmol/l) 1737 (84.0) 774 (83.9) 963 (84.2) 0.86
At goal (<1.7 mmol/l) 1274 (61.6) 565 (61.2) 709 (62.0) 0.77
Renal Function
Positive urine albumin 1160 (45.4) 402 (28.9) 189 (31.3) 213 (27.0) 0.34
ACR (men >2.5, women >3.5 mg/mmol) 1642 (64.3) 336 (37.0) 180 (43.8) 156 (31.3) 0.02
ACR >25 (mg/mmol) 1642 (64.3) 44 (4.8) 29 (7.1) 15 (3.0) 0.57
eGFR (mL/min/1.73m?) 345 (13.5)
Mean + (SD) 93+(24.7) 91+(24.6) 95+(24.7) 0.001
>60 2034 (92.2) 924 (45.4) 1110 (54.6) 0.001
15-59 172 (7.8) 81 (8.0) 91 (7.6) 0.92
<15 2(0.1) 1(0.1) 1(0.1) -

*Cut-point values as per national guidelines (see ref [9]); Hba,., glycosylated haemoglobin; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC,
total cholesterol; LDL-C, low density lipoprotein cholesterol; HDL-C; high density lipoprotein cholesterol; ACR, albumin creatinine ratio; eGFR, estimated

glomerular filtration rate. (men >1.0, women >1.3 mmol/l)

38% in general practice to 57% in specialist DM clinics [26],
and in Finland, glycaemic control levels were as low as 25%
[27]. HbAlc figures comparable to ours were reported from
United Arab Emirates (31%) and Lebanon (28%), while
lower figures were reported from Saudi Arabia (20.6%),
Kuwait (13%) and Bahrain (11.2%) [28-32].

Based on evidence from randomized clinical trials, vari-
ous clinical guidelines recommend cut-point values for op-
timal levels of glycaemia, BP and lipids for patients with
DM in order to prevent or delay microvascular and
macrovascular complications. Yet optimal control of gly-
caemia, BP and lipids remain under 50% at best. Several
factors have been cited to influence quality of care for people
with DM, and could be divided into 3 types [33]. First, pa-
tient-related factors include patient demographics and their
lifestyle including diet, physical activity and compliance
with medication. Second, physician-related factors, including
training, education and financial incentives for health profes-
sional to acquire self-confidence and overcome “clinical
inertia” (the failure to initiate or advance therapy in a patient
who is not at the evidence-based treatment goal) [34]. Al-
berti et al found physicians “motivation” to be significantly
associated with better quality of DM care in Tunisia [33].
However, the subjective nature of the term “motivation”
makes it difficult to standardize. Third, health system-related
factors that could influence DM care. Al-Azri et al, [35]

identified several such factors in PHC setting in Oman in-
cluding shortage of Arabic language speaking nurses; un-
availability of some anti-diabetic medications and educa-
tional materials; lack of continuity of care (seeing different
physician over time), and unavailability of laboratory results
to physicians even 2 weeks after ordering blood tests.

There have been some questions as to whether the low
glycaemic control goals for patients with T2DM (such as
HbAlc 6.5 to 7%) is evidence-based or warranted. For, find-
ings from several clinical trials, regarding tight glycaemia
are inconclusive, estimates of favorable effects were impre-
cise due to low rate of complications and at times contradic-
tory [36]. For example, the UKPDS trial [37] has shown that
tight glycaemic control significantly reduces all-cause and
CVD mortality. In contrast, the ACCORD trial has shown
that compared with standard therapy, the use of intensive
therapy to target normal HbAlc levels for 3.5 years in-
creased mortality and did not significantly reduce major car-
diovascular events in patients with T2DM [38]. Proponents
of less tight control advocate for a balanced approach where
risk of complications (hyperglycaemia and death) in addition
to non-compliance, social and financial burdens are consid-
ered [36]. They propose to keep HbAlc between 7 to 7.5%
with estimated average glucose in the range of 8.5 to 9.5
mmol/l for most patients.
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Accurate documentation of data in DM care is vital to
continuity of care. Our study shows lack of documentation in
medical records ranging from 11 (BP) to 64% (albumin-to-
creatinine ratio). Unrecorded variables related to DM care
were in the range of 19 to 50% in 3 health centers in Egypt
[39] and 20 to 70% in 52 general practices in the Nether-
lands [40]. The transition from paper run to electronic health
records is currently underway in all PHC centers in Oman
and is expected to improve quality of care monitoring and
evaluation of risk factor control for patients with T2DM as
shown elsewhere [41].

In conclusion, control of hyperglycaemia and other CVD
risk factor appears to be suboptimal in Oman. Addressing
health system components such as providing medical staff
training, incentive to health professionals and better patient
education may improve quality of DM care in Oman.
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