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Objectives: To gather data on current practices in the
management of patients with type 2 diabetes mellitus
(T2DM) in Saudi Arabia and to evaluate the degree
of compliance with international guidelines.
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Methods: This paper represents the results of the Saudi
Arabia T2DM data collected at the cross-sectional
part of Wave 2006 of the International Diabetes
Management Practices Study (IDMPS). Data were
collected on a case report form from 28 health centers
all over the Kingdom of Saudi Arabia, in the period
between 01/12/2006 and 30/12/2006. It included
demographic and socioeconomic profile in addition
to diabetes management and metabolic control.

Results: Three hundred and fifty-three Saudi T2DM
diabetic patients were studied. The mean age was
51.61+10.84 years; average duration of diabetes was
8.25+6.49 years; 63-86% had never been screened for
diabetes complications or cardiovascular risk factors
during the previous year. Of all patients with T2DM,
7% were treated with insulin alone, 28% with oral
glucose lowering drug (OGLD) + insulin and 64%
with OGLD alone. The average last hemoglobin Alc
(HbAlc) was 8.20+1.89% and among all patients,
only 27% had reached the target HbAlc of <7%
while 42% of patients had been considered as reached
glycemic control by physicians. Sixteen percent
attained the target blood pressure of <130/80, and
65% had lipid profile above the optimal level.

Conclusions: The majority of patients did not attain
the recommended target glycemic level. This indicates
the presence of a gap between recommendations of
the international guidelines and the actual practices.
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he prevalence of diabetes mellitus (DM) in Saudi

Arabia was found lately to be one of the highest
around theworld.' Theexplosiveincreasein the prevalence
of diabetes and the consequences of its complications
and associated disorders represents the greatest health
care challenge facing the world today. > Moreover, the
diabetic population consumes a disproportionate share
of health care resources because of both microvascular
and macrovascular complications. The Cost of Diabetes
Type II in Europe (CODE-2) study estimated the total
direct costs for 10 million people with type 2 diabetes
in 8 participating European countries to be 29 billion
Euros (US$ 27 billion) in 1998.° The same study also
estimated that 3 times the healthcare resources are being
spent on treating diabetes complications compared with
that spent on controlling diabetes before the onset of
complications. Therefore, the major goal of treatment
of diabetic patients should be the achievement of an
optimal (near normal) metabolic control, thus preventing
the onset of the long-term complications. International
diabetes societies such as the American Diabetes
Association (ADA) have made global recommendations
aiming at achieving optimal levels of glycemic control
with hemoglobin Alc (HbAlc) of <7%.* In addition,
substantial efforts are devoted to improve physician
compliance with evidence-based guidelines. Despite all
recommendations, a large number of patients are not
well-controlled, and do not reach the target metabolic
control. Therefore, there is a need to better assess the
current practices in diabetes management and put some
actions into place in order to improve the quality of
care for these patients. Epidemiological studies or
national registers has been conducted at a country level
or at regional levels, particularly in western countries, in
order to assess the quality of care in diabetic patients, or
to check compliance with national treatment guidelines
and national programs for the improvement of quality of
care of these patients.”® However, there is a lack of data
on the quality of care of diabetic patients, particularly
in type 2 patients, in several countries specifically, the
non-Western countries.

This paper represents the results of the Saudi Arabia
type 2 diabetes mellitus (T2DM) data collected at Wave
2 (20006) of the cross-sectional part of the International
Diabetes Management Practices Study,” which was
carried out with an objective to evaluate the current
practices in the management of patients with T2DM in
Saudi Arabia and to evaluate the degree of compliance
with international guidelines.

Methods. The International Diabetes Management
Practices Study (IDMPS) is an international, multi-
center, observational study of patients with DM.” Its
aim is to collect data in a standardized manner that
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reflects current practices in the management of subjects
with DM, in order to improve these practices over
time. The primary objective is to assess the therapeutic
management of T2DM in the current medical practice.
Secondary objectives are: to study the proportion of
patients reaching target metabolic control as per the
international recommendations, and to evaluate the
physician’s perceptions of such control. The IDMPS was
designed to continue for 5 years and to have 5 waves; the
first wave started in 2005. The methodology has been
described in detail by Chan et al” who recently published
the results of the Wave One study. The study design and
reporting format are consistent with the recommended
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines.®

Wave 2 (2006) of the cross-sectional study was
carried out in 27 countries within Africa, Asia, Eastern
Europe, the Middle East, and Latin America. This paper
represents the results of the Saudi Arabia T2DM data
collected during this wave. Data were collected by the
treating physicians in case report form. Information
regarding demographic and socioeconomic profile, self-
monitoring of blood glucose (SMBG), access to diabetic
educator, medical history, medications, hospitalizations,
work absenteeism, and follow up were recorded.
Measurement of height, weight, and waist circumference
was carried out, and body mass index (BMI) was
calculated using the formula: weight (kg)/height (m?).
Outcome measure including attainments of target
metabolic control defined as HbAlc <7%, low-density
lipoprotein (LDL) cholesterol <100mg/dl, and blood
pressure <130/80 mm Hg’ were documented. The study
was supported by Sanofi-Avantis International and the
implementation was coordinated by a steering committee
that monitored the study progress and reviewed and
validated the study documents. Report forms with
deficient data were returned for completion.

Diabetologists, endocrinologists, and  general
practitioners expert in managing diabetic patients were
invited to participate. The sample size was determined
based on the assumption that insulin was the least
prescribed therapy in terms of proportions. The sample
size was determined in order to establish the frequency
of insulin-treated patients. It was calculated to give an
estimation of proportions with an absolute precision
of 20% and a confidence interval (CI) of 95%. The
number and profile of the physicians to participate in
the study was determined based on the patients’ sample
size. Considering that each physician was requested to
enroll 10 T2DM patients, the number of physicians
was the number of patients divided by 10 and
rounded off to the next digit. Exclusion criteria were
recent commencement of insulin therapy, and active
participation in another clinical trial.
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In Saudi Arabia, it was planned to select 29 sites
and to recruit 288 T2DM patients. Each physician
enrolled at least the first 10 T2DM patients aged 18
years or older who attended their clinic over 2 weeks.
A total of 28 physicians and 353 T2DM patients were
actually recruited. A written informed consent was
taken from all patients. The study was carried out in
the period between 01/12/2006 and 30/12/2000.
Data were collected from 28 health centers all over the
Kingdom of Saudi Arabia. Approval was obtained from
appropriate regulatory and ethics committee prior to
the commencement of the study.

All data were transferred from Saudi Arabia to
Mapi-Naxis, France, for quality control and analysis.
All patients who satisfied the eligibility criteria of the
cross-sectional study without missing data concerning
the treatment of diabetes (patient currently receiving
OGLD (yes/no) and currently insulin treated (yes/
no), the status of metabolic control, and physician
perception of metabolic control were analyzed in the
whole population.

Descriptive analysis was performed. Qualitative data
were summarized in frequency tables, and quantitative
data were summarized in quantitative descriptive
statistics. Fisher’s exact tests and % test were used as
appropriate. A p-value of <0.05 with 95% CI was
considered to be significant. Statistical analyses were
conducted with the SAS Software (version 8.02; SAS
Institute, Cary, NC) Software AdClin 2.3 was used to
format tables and listings.

Results. A total of 353 T2DM subjects were
enrolled in the study. Table 1 shows some of the baseline
characteristics of these subjects. The mean age is around
50 years. Males have non-significant lower BMI (»>0.05)
and waist circumference (p>0.05) compared to females.
The mean disease duration was 8.25+6.49 years and the
mean last HbAlc carried out was 8.20 + 1.89. 84% are
“Arab, Oriental, or Persian”, and 70% had a positive
family history of diabetes. Of the 353 patients, 88%
had health coverage, whether public or private. Only
45% had been educated by diabetes educators and very
few (6%) were members of diabetes associations, 22%
were literate. Sixteen percent of patients are smokers
and another 16% were past smokers.

Figure 1 shows that considerable proportions
of T2DM patients had never been screened in the
previous one year for diabetes complications and or
cardiovascular risk factors. Only 20% were screened for
cardio vascular diseases while only 14% of patients had
their lipids profile measured. Evolution for diabetic foot
ulcers was carried out more frequently than evaluation
for nephropathy or retinopathy. Approximately 35.4%
of T2DM patients had been on insulin, either alone
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or in combination with oral glycemia lowering drugs
(OGLDs); 92.3% were on OGLDs either alone or in
combination with insulin, and very few patients (<1%)
were on diet and exercise alone (Figure 2). Seventy-two
percent of T2DM patients treated with insulin alone
had been on premix insulin, and none had been on
basal insulin. Whereas, 46% of patients treated with
OGLDs + insulin had been on premix insulin alone,

Table 1 - Baseline characteristics of T2DM subjects.

Baseline characteristics Enrolled subjects

Age (years) 51.61 + 10.84
Body mass index (kg/m?): male 29.23 +4.29
Body mass index (kg/m?): female 32.28 +5.74

102.85 + 15.25
103.67 + 16.20
8.25 £ 6.49
8.20 + 1.89

Waist circumference (cm) : male
Waist circumference (cm) : female
Time since diagnosis (years)

Last HbAlc (%)

Data are means + SD. T2DM - type 2 diabetes mellitus,
HbA1C - hemoglobin Alc
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Figure 1 - Screening for diabetes complications and/or cardiovascular
risk factors in the previous 12 months.
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Figure 2 - Treatment map of patients. OGLD - oral glucose lowering
drugs.
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Figure 3 - Patients reached hemoglobin Alc (HbAlc) target
treated with either OGLDs alone or with insulin.
OGLD - oral glucose lowering drugs.

Table 2 - Dosages of insulin and percentages of patients reaching
hemoglobin Alc goal in oral glucose lowering drugs (OGLDs)
+ insulin and insulin alone regimens.

Dosages of insulin Total Number Total dose
number at goal (%) (IU/Kg)
of mean+SD
patients
OGLD:s + insulin (n=100)
Basal only 41 8 (20.0) 0.28 +0.13
Premix only 46 2 (4.3) 0.70 + 0.28
Insulin alone (n=25)
Basal only 0 0 (0) 0
Premix only 18 3 (16.7) 0.81 + 0.31

60%
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% of patients
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BP LDL-C HOLL HDLL TG

<130/80 mm Hy <100 mg/dL >40 mg/dL

[male]

>50 my/dL <160 mg/dL

Figure 4 - Control of cardiovascular risk factors. BP - blood
pressure, LDL-c - low density lipoprotein-cholesterol,
HDL-c - high density lipoprotein-cholesterol,
TG - triglyceride
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and 41% had been on basal insulin alone. Patients had
been on insulin therapy for only 1-3.5 years while the
median duration of diabetes was 5-10 years. Fifty-one
percent of T2DM patients treated with OGLDs +
insulin self monitor their fasting blood glucose in a
frequency of 10 times/month (median), while 30% of
patients treated with OGLDs alone self monitor their
fasting blood glucose at a frequency of 10 times/month.
In addition, 81% of patients had HbAlc testing carried
out within the last 6 months and 19% of patients had
HbAlc tested less frequently. Less than one third of
all patients with T2DM had reached a target HbAlc
of <7%. The target HbAlc was reached by 32% of
patients treated with OGLDs alone, while only 19%
of patients treated with OGLDs + insulin reached the
target (Figure 3). With regard to T2DM patients treated
either with OGLDs + insulin or insulin alone, Table 2
shows that very few patients reached the HbAlc target
using basal insulin or premixed insulin, while the mean
dose of basal insulin is much lower than the dose of
the premixed insulin. Where data on both the clinical
judgment and laboratory HbAlc were available, we
found that while 42% of patients were considered as
reaching glycemic control by physicians, only 27%
reached the HbA1c target of <7% in reality. Only 16%
reached the target blood pressure of <130/80 mm Hg
and 65% had LDL-C >100 mg/dl (Figure 4). Among
the patients studied, 63% worked full time. Sick leave
due to diabetes for an average of 5 days in the previous
3 months was reported by 28.7% of patients. Among
the unemployed patients, disability to work was due
to diabetes in 1.4%. Hospitalization due to diabetes in
the previous 3 months amounted to 20.3% of T2DM
patients.

Discussion. In this study, females were found to
have non-significant higher BMI and higher mean waist
circumference compared to male patients. Al-Nozha et
al,'’ found the association between central obesity and
DM to be more evident among Saudi female subjects.
The high rate of a positive family history is consistent
with the high prevalence of diabetes in the community.
Despite of the fact that almost 90% of the patients
have health care coverage, only 45% were evaluated
by diabetic educators, keeping in mind the fact that
only 22% of patients are literate. This indicates an
underestimation of the importance of diabetes education
by both the health providers and the patients. The IDF
recommended in their global guidelines to ensure that
education is accessible to all people with diabetes.’
Annual evaluation for complications and cardiovascular
risk factors for an early detection and management

is recommended by most of the diabetic societies
including American Diabetes Association (ADA) and
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International Diabetes Federation (IDF).* Despite of
all of these recommendations, considerable proportions
(63-86%) of T2DM patients involved in this study had
never been screened in the previous 12 months for one
or more of the diabetes complications or cardiovascular
risk factors. That adds more evidence to the need for
implementing health education programs. Similar low
rates of screening were also reported from other Arabian
countries such as the United Arab Emirates (UAE)'® and
Egypt."! This study did not determine the exact cause of
non-adherence to the international guidelines as it did
not test the compliance of patients to regular screening.
Only 0.6% of patients were treated with lifestyle
changes alone, which may implicate the lack of patient’s
adherence to such an important mode of therapy.'* Most
patients were treated with OGLDs, and approximately
one third of patients were treated with insulin either
alone or in combination with OGLDs despite of the
fact that mostly of patients were uncontrolled. On the
other hand, the median duration of insulin therapy was
1-3.5 years while the median duration of diabetes was
5-10 years supporting the evidence for clinical inertia.'
Despite of that the dose of basal insulin being lower
than the dose of premixed insulin, a higher percentage
of patients on basal insulin attained the target HbAlc.
The most common insulin regimen in this study was
the premix insulin, although basal insulin therapy was
proven to be safer and more effective.'*" This may
reflect a bias of the treating physicians towards the use
of premix insulin.'® Self monitoring of blood glucose
is considered to be an important component of the
standards of medical care in diabetes;* however, the
optimal frequency of SMBG in T2DM patient is not
clear and many recent studies questioned the usefulness
of SMBG in patients with T2DM, particularly those
who are not using insulin.'"”"®* Around half of our
patients treated with OGLDs + insulin self monitor
their fasting blood glucose, while approximately one
third of patients treated with OGLDs alone self-
monitor their fasting blood glucose. In addition, more
than 80% of patients had HbAlc carried out in the
last 6 months, which is consistent with both the ADA
and IDF recommendation,*’ reflecting an easy access
to health care. This is different from what was found
by Chan et al” who reported that 33% of their T2DM
patients did not have health coverage, and 36% never
had HbAlc measured. Although many of our patients
had their HbAlc performed, most of patients were not
in the glycemic targets, again supporting the issue of
clinical inertia. The mean HbA1c was 8.20+1.89, which
is similar to the HbAlc reported in another study on
the quality of diabetes care in Saudi Arabia."” Less than
one third of patients attained the target HbAlc of <7%.
The achievement of HbAlc target was higher among
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patients treated with OGLDs alone than patient treated
with OGLDs + insulin where very few patients reach
HbAlc targets using basal or premix insulin. In their
study, Chan et al” found that the use of few OGLDs
was a predictor of glycemic control. In addition to the
poor glycemic control, only 16% and 35% attained
the recommended target level of blood pressure and
LDL. Similar findings was reported recently from
Saudi Arabia,'”?° UAE,*' and internationally.”> Diabetic
patients are at increased risk of developing cardiovascular
disease and management of those patients should go
beyond the glycemic control in order to improve their
outcome.?? The lack of achievement of glycemic targets
and the poor control of the cardiovascular risk factors is
mostly related to therapeutic inertia rather than poor
patient’s compliance;*® however, this point was not
evaluated in our study. Smoking adds to cardiovascular
risk. In this study, 16% are smokers and 16% were past
smokers, compared to only 4.3% current smokers and
36.9% ex-smokers found in a recent cross sectional
analysis from the UK,? again supporting the evidence
for the need for diabetic education. Similar to what was
reported by Chan et al,” we found a mismatch between
physicians’ perception of patients’ glycemic control
and the actual HbA1c, which is an issue that should be
explored to recognized the reason behind this mismatch.
Irrespective of the reasons; updating the knowledge of the
managing physicians with the international guidelines
should be considered. The current study shows that
63% of patients worked full time. Sick leave due to
diabetes for a mean of 5 days in the previous 3 months
was reported among 28.7%, while hospitalization due
to diabetes in the previous 3 months was 20.3% of
T2DM patients. Disability to work was due to diabetes
in 1.4% of unemployed patients. Keeping in mind the
high prevalence of DM among the Saudi population,
we think that the economic impact is huge. Data on
resource consumption has been collected prospectively,
and will allow in the future publications to analyze the
economic impact of diabetes in Saudi Arabia.

This study has some limitations. Besides beinga cross
sectional study and the non-standardized laboratory
assays, there is a lack of actual assessments of diabetic
complications and a lack of evaluation of the barriers
for not achieving glycemic or cardiovascular risk factor
targets. In addition, the direct and indirect economic
burden of diabetes was not calculated. Physician’s
knowledge of international guidelines is not explored
and reasons behind the mismatch between their clinical
judgment of patients’ control and the laboratory HbAlc
were not studied. Despite of the above limitations, our
studies added to the previous evidence on the suboptimal
metabolic control among Saudi diabetic patients.
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In conclusion, this study confirms the gap between
the practical guidelines for managing diabetic patients
and the actual practice in Saudi Arabia. There is an
urgent need for education of both patients and health
care providers aiming for better glycemic control and
therefore to slow down or prevent the development of
all diabetes-related complications with its economic
consequences.
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