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Dubai is the second largest of the 7 Emir-
ates of the United Arab Emirates (UAE) 
with almost 700 000 inhabitants. Like other 
Gulf countries, this Emirate is currently un-
dergoing rapid socioeconomic development 
with the concomitant lifestyle changes of 
increasing use of “fast foods” and increas-
ingly sedentary life, leading to health prob-
lems such as increasing rates of obesity and 
type 2 diabetes, which has emerged as an 
epidemic problem in this region [1]. Type 
2 diabetes represents a real challenge to 
the health planners in UAE due to its high 
prevalence and increased economic cost to 
society [2]. The latter includes its effect on 
morbidity, employment, productivity, pre-
mature mortality and the increased use of 
health services. At the moment, evidence-
based interventions and models are avail-
able to continuously improve the quality 
of diabetes programmes at the community 
level based on principles of chronic disease 
management [3–8].

Parallel to the economic reforms un-
derway in Dubai, the health sector is also 
undergoing a process of reform. Since the 
year 2002, a new leadership for the health 
system in the Department of Health and 
Medical Services (DOHMS) in Dubai has 
been applying its vision to develop the sys-
tem to international standards and pursue 
excellence in health care. Dubai is not only 
moving forward on reform of the health 
care system but also for international ac-
creditation of this system. To this end, 
the principles, concepts and tools of total 
quality improvement have been applied as 
a core business in the organization of health 
care in this emirate [9]. Great investments 
have been made in developing the health 
care system at all levels by applying total 
quality improvement. 

Improving the quality of health care 
provided to diabetes patients has been iden-

tified as a priority area for the continuous 
quality improvement programme endorsed 
by the DOHMS. The aims of this study 
were to conduct a baseline assessment 
of the quality of diabetes care in primary 
health care (PHC) settings in Dubai before 
the implementation of the diabetes quality 
improvement programme and to measure 
the impact of the programme on key clinical 
indicators of diabetes care.



The present study was carried out in 16 
of 18 family practice centres affiliated to 
the PHC sector of DOHMS in 2004. Two 
clinics were excluded from the study as 
they only provide primary medical serv-
ices to expatriates at Dubai airport and Port 
Rashid.



Model used
The FOCUS PEDSA quality performance 
improvement model was used as a frame-
work for the PHC system development. 
The steps of the 1st phase of this model 
(FOCUS) depends on Finding an opportu-
nity for improvement, Organizing a quality 
improvement team, Clarifying the process, 
Understanding the problem and Selecting 
an area for improvement. The 2nd phase 
of the model (PEDSA) stands for Plan, Do, 
Study and Act [10].

Strategic planning
In applying this model a strategic planning 
workshop was conducted in April 2003 to 
identify priority areas for improvement in 
PHC. The participants were representatives 
from all PHC sections: doctors, nurses, 
health educators, pharmacists, administra-
tors and customer services. At the work-
shop, diabetes mellitus fulfilled the criteria 
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for a priority area for implementing a qual-
ity improvement disease management pro-
gramme due to its high prevalence, high 
cost, high variability in practice patterns, 
high risk of clinical outcomes, inefficient 
delivery system, potential for changes in 
patients’ lifestyle to improve outcomes, the 
availability of clinical and other expertise to 
develop the programme and the consider-
able impact of the disease on the burden of 
illness in this region [1,2].

One doctor from each PHC centre was 
invited to attend focus group discussions 
about current problems of diabetes care in 
PHC settings and barriers to good diabetes 
care practice. Three focus discussion groups 
were formed, each of 5–6 participants, led 
by a facilitator. Each of the 3 groups inde-
pendently reached a consensus about the 
identified problems and barriers. The 3 
groups then met to establish a unified list, 
suggested solutions and a quality agenda to 
overcome the current problems and barriers 
concerning diabetes care and to continuous-
ly improve the PHC diabetes programme 
based on principles and an evidence-based 
care model of chronic disease management 
[3–8].

A multidisciplinary quality improve-
ment team of 12 members was formed as a 
task group at the central level to set priori-
ties for implementing the quality agenda set 
by the focus groups discussions. Strategic 
directions for improving quality of care in-
cluded developing decision support, clinical 
information systems, mobilizing teamwork 
and delivery systems. Goals and specific 
objectives were then set to achieve each of 
these strategic directions. 

Table 1 shows the obstacles to practising 
good diabetes care as perceived by the doc-
tors in the focus group discussion sessions 
and the solutions implemented during the 
quality improvement process. 

Diabetes care guidelines
Diabetes care guidelines were formulated 
based on the most up-to-date clinical evi-
dence in order to develop the decision sup-
port system [3–8]. Measurements of body 
weight, body mass index (BMI) and blood 
pressure were undertaken in accordance 
with National Health and Nutrition Ex-
amination Survey (NHANES) procedures 
[11]. Glycosylated haemoglobin (HbA1c) 
levels were measured in accordance with 
USA standard methods [12] (normal range 
4.2%–6.3%). Serum total cholesterol and 
triglycerides were measured using a colori-
metric assay, serum high-density lipopro-
tein (HDL) cholesterol was measured using 
a direct enzymatic method and low-density 
lipoprotein (LDL) cholesterol was calcu-
lated using the Friedewald formula [13]. 
The goals mentioned in this study were 
in accordance with those specified by the 
American Diabetes Association (ADA) 
guidelines [8]: HbA1c < 7.2%, LDL cho-
lesterol < 100 mg/dL, HDL cholesterol > 
45 mg/dL, triglycerides < 150 mg/dL, and 
systolic blood pressure < 130 mmHg and 
diastolic pressure < 80 mmHg.

Processes in the health centres
The clinical information system of the dia-
betes programme was developed through 
establishing a computerized diabetes regis-
ter in each PHC centre, and developing key 
clinical indicators of best practice. Medical 
records were also developed through intro-
ducing colour coding of records, problem 
lists, drug lists, special follow-up cards for 
diabetes patients and special forms for an-
nual checkups and health education. 

Developing the delivery system was 
undertaken through establishing diabetes 
quality improvement teams at the grassroots 
level in each of the 16 family practice cen-
tres. Each health centre team was composed 
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of a doctor, a nurse, a health educator, a 
dietician and an administrator. The purpose 
of establishing these teams was to develop 
a team approach to diabetes care based on 
the established guidelines; to develop the 
role of nurse practitioners in diabetes; and 
to train the team on methods and tools of 

performance measurements. Nurses were 
trained as case managers and clinical audi-
tors of diabetes care. 


A list of all the patients with their file num-
bers was obtained from the diabetes register 
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in each PHC centre. The 1st practice audit 
and the establishment of comprehensive 
baseline data about diabetes patients started 
in June 2003. A retrospective analysis of all 
files identified from the diabetes register 
was performed by the clinical auditors for 
the period between May 2002 to May 2003. 
Files included in this study were only ac-
tive diabetes files for diabetes patients who 
attended the PHC centres for consultation 
about diabetes at least once during the study 
period (n = 2548) and the analysis was un-
dertaken manually by the clinical auditors. 
This analysis included a comprehensive 
assessment of variables related to socio-
economic status (age, sex, education, oc-
cupation, marital status and employment), 
profile of diabetes (type of diabetes, type of 
treatment, duration of diabetes, family his-
tory of diabetes and family history of coro-
nary heart disease, and several variables 
related to process and outcome of care.

The 2nd audit started in January 2005. 
Due to shortage of time and staff, only 
certain key clinical performance indicators 
of process and outcome of diabetes care 
were audited. The 16 PHC centres were 
asked to review active files for all diabetes 
patients attending for diabetes-related visits 
over a 1-month period. The files were re-
viewed retrospectively over 12 months by 
the nurse clinical auditors and included data 
collection for the key clinical indicators, 
which were: HbA1c, blood pressure, LDL 
cholesterol, BMI, smoking status and refer-
ral for funduscopy examination. The data 
regarding laboratory investigations were 
extracted from the computerized laboratory 
electronic system which was operating by 
the time of the 2nd audit, while analysis of 
the remaining variables was still undertaken 
manually through extracting and analysing 
data available in medical records.


Data analysis was undertaken using SPSS,
version 12. Appropriate tests of signifi-
cance were performed; unpaired t-test was 
performed to compare independent sam-
ple means and the chi-squared test was 
performed to compare categorical vari-
ables. The data for the continuous vari-
ables, HbA1c, blood pressure and LDL 
cholesterol were converted into categorical 
data to be benchmarked with other practices 
regarding best practice standards set by the 
ADA [8].




The population of the catchment areas of 
the 16 family practice centres affiliated to 
DOHMS, Dubai is 614 210 people. How-
ever, the total number of registered files in 
these centres for people who are utilizing 
the service is 319 197, representing a 52% 
utilization rate. The total number of regis-
tered diabetes patients in these PHC centres 
is 4903 patients giving a point prevalence 
of 1.6% of the total registered population 
in the 16 PHC centres. The total number 
of active files included in the current study 
was 2548, representing 51% of registered 
diabetes patients. 


Table 2 shows the sociodemographic char-
acteristics of the patients with diabetes based 
on available information from the medical 
records. The mean (standard deviation) age 
was 55.3 (11.6) years and 90.3% were  40 
years of age, with nearly equal sex distribu-
tion, and the majority (66.0%) were of UAE 
nationality. Table 2 also shows that 94.3% 
of the diabetes patients were married, 2.7% 
were single or divorced and 3.0% widowed. 
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Of the patients, 30.2% were illiterate and 
47.3% unemployed. It was noted that 79.3% 
of the records had missing data regarding 
education level and more than 50% of the 
records were missing information regarding 
the employment and marital status of the 
diabetes patients. 


Table 3 shows the profile of diabetes in 
the patients. The table shows that 90.0% of 
diabetes patients were diagnosed with type 
2 diabetes, 74.5% were on oral hypogly-
caemic medication only, 30.7% had had 
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diabetes for > 10 years, 61.8% had a family 
history of diabetes and 26.3% had a positive 
history of ischaemic heart disease. Three-
quarters of the patients with diabetes were 
overweight or obese (BMI  25 kg/m2). 
Missing data were mainly in recording the 
history of coronary heart disease (67.4%) 
and family history of diabetes (78.5%).


Table 4 compares the key performance 
clinical indicators of process and outcome 
of diabetes care in the 16 PHC centres be-
tween the 1st and 2nd audit cycles. There 
were significant improvements in the proc-
ess of care for the key clinical performance 
indicators studied: HbA1c, blood pressure 
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and LDL-cholesterol, recording of BMI and 
smoking status and referral for funduscopy 
(P < 0.001). 

Table 4 also demonstrates a significant 
improvement in outcome variables of dia-
betes care. Mean HbA1c was reduced from 
8.7% to 8.1% (P < 0.001; 95% CI: 0.4–0.8) 
and the proportion of patients achieving the 
audit target level of HbA1c < 7% increased 
significantly from 20.6% to 31.7% (P <
0.001).

The mean systolic blood pressure fell 
from 135.3 mmHg to 133.2 mmHg (P <
0.05; 95% CI: 0.6–3.6). While the propor-
tion of patients achieving the audit target 
of systolic blood pressure control < 130 

mmHg did not significantly improve, there 
were significant decreases in the other cat-
egories (P < 0.001). 

The mean LDL-cholesterol decreased 
from 129.2 mg/dL to 115.4 mg/dL (P <
0.001, 95% CI: 10.8–16.8) and the propor-
tion of patients with the audit target < 100 
mg/dL increased from 20.8% to 33.6% (P
< 0.001). 

Fewer files were reviewed for the differ-
ent clinical indicators of the 2nd audit. This 
was due to manpower shortages affecting 
the availability of clinical auditors in each 
of the 16 PHC centres to submit the required 
data on time.
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Table 5 shows the relationship of outcome 
of diabetes care with some socioeconomic 
variables in the 1st audit. No significant 
relationships were observed between the 
proportion of patients achieving a target of 
HbA1c < 7% and LDL target < 100 mg/dL 
and the socioeconomic variables studied, 
except age  40 years which was signifi-
cantly associated with a higher proportion 
of diabetes subjects achieving the target 
(P < 0.05). On the other hand there was a 
significant relationship between the propor-
tion of patients achieving a target of systolic 
blood pressure < 130 mg/dL and age < 40 
years, nationality, literacy and employ-
ment (P < 0.05) with higher proportions of 
non-UAE nationals, literate and employed 
patients achieving the target.



This study documents the impact of imple-
menting the quality agenda for improve-
ment of the diabetes care programme in 
light of principles and evidence-based mod-
els of chronic disease management [4–8].
Several areas for system improvement were 
identified based on the care model, and 
quality improvement teams were formed 
to undertake such improvements. The main 
areas identified for system improvements 
were information systems, decision support 
and systems delivery. The main outcome 
measures were to monitor and document the 
extent of improvement in glycaemic, blood 
pressure and lipid control. 



The current study showed that the prevalence 
of diabetes in the registered practice popula-
tion in the 16 PHC centres was 1.6%, while 
community-based studies in the UAE have 
reported a rate of 10% [2]. This gap could 

be explained by the multiplicity of health 
systems in Dubai, as DOHMS is not the 
only provider of health services in Dubai. In 
addition to the private sector, the Ministry 
of Health has its own health premises and 
some governmental organizations provide 
health services for their own employees. 
Some patients could have more than one 
health card and have access to more than 
one health care provider. This gap could be 
also a reflection of the low detection rate 
of diabetes in the community and the need 
to establish screening programmes for the 
early detection of undiagnosed cases of dia-
betes in the community. Research evidence 
has shown that cases of type 2 diabetes can 
be missed in elderly patients with vascular 
problems of sufficient severity to warrant 
amputation. It has been suggested that se-
lective screening of high-risk groups is one 
solution to the problem of reducing the level 
of undiagnosed diabetes [10].


The present study showed that only 52% 
of the registered diabetes patients were ac-
tively utilizing the PHC services. This could 
be because patients with type 1 diabetes 
receive their care mostly from the hospitals 
and because the health system in the UAE 
allows citizens with UAE nationality to 
register in more than one health system, ac-
quire more than one health card and choose 
to receive medical services from any of the 
available health systems. In addition, the 
recently introduced fee-for-service scheme 
for non-UAE citizens may have also con-
tributed to the low utilization rate of the 
diabetes services. 



The present study showed that most of dia-
betes population had type 2 diabetes, were 
taking oral hypoglycaemic medications, 
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were married and were UAE nationals. The 
illiteracy rate was 44%, compared with 48% 
in Saudi Arabia, and the unemployment rate 
was 47%, compared with 44% in Saudi Ara-
bia [11]. The study also showed that about 
three-quarters of the diabetes patients were 
overweight, with BMI > 25 kg/m2 compared 
with 56% in a report from Saudi Arabia 
[12]. This means that nearly half of the dia-
betes population are illiterate, unemployed 
and mostly overweight. This information 
reflects the need to use appropriate methods 
of health education for the illiterate group 
and give more attention to assess activity 
levels and promote exercise programmes.


Information about age, sex and national-
ity of the patients could be found easily in 
almost all the PHC records. On the other 
hand, in the 1st audit cycle documenta-
tion about marital status, education and 
employment was poor. This is comparable 
to some other reports from the Gulf area 
which found low rates of documentation 
regarding education and employment status 
[14] and other reports that demonstrated a 
marked improvement in documentation of 
these variables in a diabetes care follow-
up audit [15]. The degree of improvement 
in the documentation of socioeconomic 
variables was not assessed in the 2nd audit 
cycle of the current study as it needs a major 
investment in time to undertake such tasks 
manually. Nevertheless, staff training pro-
grammes following the recommendations 
emerging from the 1st audit emphasized the 
importance of documenting such variables. 

As noted by the doctors in the focus 
group discussions, the structure of the 
PHC medical records did not facilitate the 
process of providing adequate diabetes 
care due to the lack of diabetes follow-up 
cards. The latter are considered to be one 
of the essential items of providing good 

diabetes care [11]. The introduction of a 
problem-oriented medical record system 
is an ideal solution to improve the quality 
of medical records for chronic conditions. 
Also the introduction of drug lists, problem 
lists and diabetes follow-up cards can help 
time wasted during the consultation for 
diabetes patients, who usually have multiple 
problems and polypharmacy needs. In ad-
dition, establishing simple clinical indica-
tors of care will help audit coordinators 
retrieve relevant information quickly from 
the records. Considerable time was devoted 
to conducting the 1st audit cycle manually; 
nevertheless, in 2004, DOHMS introduced 
a new computer-based information system 
with computerized laboratory, radiology 
and billing systems. This saved time as 
it was possible in the 2nd audit cycle to 
conduct the audit of laboratory results elec-
tronically. A full electronic medical record 
system is planned to be in action by late 
2006, which will greatly facilitate the audit 
process for all the studied variables.


Glycosylated haemoglobin levels are an 
objective measure of metabolic control of 
diabetes. This study showed a significant 
improvement in the rate of performing this 
test from 62% to 82% between the 1st and 
2nd audit cycle. This can be compared with 
rates of performing glycosylated haemo-
globin tests ranging from 0% to 60% from 
Saudi Arabia [14,15], from 83.0% to 93.0% 
from studies in the United Kingdom (UK) 
[16,17] and 15%, 44% and 81% from the 
United States of America (USA) [18–20].

The current study was also able to docu-
ment a significant improvement in the rate 
of measuring blood pressure from 84% to 
98%. This compares with rates of blood 
pressure recording ranging from 66% to 
100% in Saudi Arabia [14,15,21], 83% in 
the UK [16] and 86% in the USA [18].
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Lipid disorders are a common source 
of co-morbidity in diabetes patients and 
treating such disorders is important as car-
diovascular diseases are currently among 
the main causes of morbidity and mortality 
in the Eastern Mediterranean Region [2]. 
The current study showed a significant 
improvement in the rate of performing lipid 
profiles from 64% in the 1st audit to 75% in 
the 2nd audit. This compares with a testing 
rate of 73.8% in Saudi Arabia [13] and rates 
ranging from 31%, 45% to 66% in reports 
from the USA [18–20].

Our study showed a significant improve-
ment in referral rates for funduscopy exami-
nation between the 2 surveys from 28.9% to 
53.0%. Studies from Saudi Arabia reported 
referral rates of 33% [15] and 61.5% [21],
from the UK of 64.4% to 86% [16,17], 
and from the USA of 22%, 66% and 28% 
[18–20].


This study in Dubai showed that the pro-
portion of patients with good glycaemic 
control (i.e. HbA1c levels < 7%) improved 
from 20.6% to 31.7% in the 2nd audit cy-
cle. A report from Australia showed an 
increase from 18% to 25% in the 2nd au-
dit [22], while another Australian report 
demonstrated a rate of 57% [23], reaching 
ADA targets. By comparison, data from the 
USA showed rates between 37% and 44% 
[24,25]. Another study from the USA dem-
onstrated an improvement in patients’ mean 
HbA1c level from 7.8% to 7.4% [26] which 
is comparable with the improvement in our 
study from 8.7% to 8.2%. 

In the present study, the mean systolic 
blood pressure dropped from 135.3 mmHg 
to 133.2 mmHg, while the proportion of 
diabetes patients reaching the ADA target 
of systolic blood pressure < 130 mmHg 
remained the same. In a study from the USA 
[19] the mean blood pressure was found to 

be 134.1 mmHg and in another study [24]
the proportion of patients achieving the 
ADA target were 41%. In a study from the 
UK the mean systolic blood pressure fell 
from 147 mmHg to 140 mmHg between 2 
audits [27].

The current audit showed significant 
improvements in control of LDL-choles-
terol, as the proportion of diabetes patients 
with LDL-cholesterol level < 100 mg/dL 
increased from 20.8% to 33.6%. By com-
parison, 23% of patients in the USA [24]
and 52.8% in Australia [23] achieved ADA 
targets.



This study demonstrated the impact of im-
proving some aspects of the system and 
organization of diabetes care on improv-
ing key clinical indicators of the diabetes 
programme in Dubai. The study focused on 
mobilizing decision support, teamwork, de-
veloping role of nurses in diabetes care and 
improving information systems. 

The results suggest that many opportuni-
ties for cardiovascular disease risk reduction 
are still missed in spite of efforts to improve 
the system of care for diabetes in Dubai 
Emirate. The extent of improvement that 
has taken place is still not sufficient to meet 
the challenge, as a significant proportion 
of individuals were not meeting the targets 
of the key clinical indicators. Control of 
weight and glycaemia are complex proc-
esses that require efforts beyond health 
system service development. There is also 
still a need to monitor and study the impact 
on outcome of care of socioeconomic vari-
ables in Dubai. 

Further studies are needed to measure 
the impact on diabetes outcome measures of 
increasing the interaction of the health care 
team with diabetes patients, mobilizing self-
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care efforts and community involvement in 
the diabetes programme. 
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