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Improving diabetic patients’
outcomes in family medicine in the
United Arab Emirates
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ABSTRACT We evaiuated a diabetic mini-clinic by assessing adherence to American Diabetes Association
guidelines and changes in glycosylated hasmogiobin levels. Of 1063 patients, 721 were multiple attenders.
Single and multiple attenders showed no significant differences in age, sex, time since diagnosis or body
mass index. Female and male multiple attenders showed significant declines in glycosylated haemoglobin
levels over the first 12 and 18 months respectively. After 2 years, these levels were similar to those at entry
to the clinic. The clinic’s compliance with standard measurement guidetines was high. The diabetic mini-clinic
model, which is effective in industrialized countries, was equally effective in this setting.

Améliorer les résultats thérapeutiques pour les patients diabétiques en médecine familiale aux
Emirats arabes unis

RESUME Nous avons évalué une « mini-clinique » du diab&te en analysant I'observation des directives de
' Association américaine du diabéte et les modifications des taux d'hémoglobine giycosylée. Sur 1083 pa-
tients, 721 consultaient régulidrement. Il n'y avait aucune différence significative en ce qui concerna lage, le
sexe et le temps écoulé depuis le diagnostic ou lindice de Quételet entre ceux qui consultaient régulidrement
et ceux qui n'avaient consulté qu'une fois. Les consultants réguliers de sexe féminin et masculin présentaient
une réduction significative des taux d’hémoglobine glycosyiée durant les 12 et 18 premiers mols respective-
ment. Aprés deux ans, ces taux étaient similaires a ceux mesurés a 'entrée 4 Ia clinique. Le degré
d'observation des directives standard relatives & la mesure de lhémoglobine glycosylée par la clinique était
élevé. Le modéle de la « mini-clinique » du diabéte, qui est performant dans les pays industrialisés, a été tout
autant efficace dans cet environnement.
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Introduction

Diabetes, a chronic metabolic disease with
a high degree of associated morbidity and
mortality, is a principal cause of coronary
artery disease, which in turn is a leading
cause of death in the United Arab Emirates
(UAE) [I]. In 1996, although the overall
prevalence of diabetes in the UAE was 6%,
it was 11% and 7% respectively in males
and females aged 30-64 years [2]. The
prevalence of diabetes in other ethnically
and culturally similar locations is compara-
ble. The age-adjusted prevalence rates in
Saudi Arabia in 1997 were 12% in urban
males, 14% in urban females, 7% in rural
males and 8% in rural females [3]. In 2000,
the prevalence in a rural Palestinian viliage
in those aged 30-65 years was 9.8% [4]. In
contrast, the estimated 1994-8 prevalence
rate in Sweden was 3.2% [5]. Hence, ef-
fective strategies for the management of
diabetes could have a profound impact on
population health in the UAE, a country
where diabetes is prevalent.

The UAE is a union of seven sovereign
sheikhdoms, formed in 1971. The lifestyle
of the UAE nationals had changed little over
preceding centuries until modern develop-
ment began 40 years ago. The arrival of
petrodollars about 30 years ago has sup-
ported a relentless pace of development,
with UAE nationals now having one of the
highest per capita incomes in the world
[6]. However, the UAE still shares the
problems seen in developing countries,
- where rapid social change leaves the nation
between conflicting goals—wanting to ad-
vance technologically, and at the same time
wanting to preserve caltural traditions [7].

The first hospital was built in 1949, but
in the late 1970s a modern, Western-style
health infrastructure began to be created,
providing free health care.

A variety of approaches have been eval-
uated in improving diabetic outcomes in the

primary health care setting. One of these
interventions, often referred to as ‘mini-
clinics’, involves offering diabetes clinics
staffed by family medicine practitioners
within a primary care environment, for
which several studies have demonstrated
improved diabetic outcomes [8—1/]. How-
ever, there are no studies regarding mini-
clinics from non-Western countries.

Other studies have shown that selecting
doctors with a professed interest in diabe-
tes and using a diabetic mini-clinic setting
in general practice enhances glycaemic

" control [12,13]. Regular audit with feed-

back has been shown to improve outcomes
[14,15]. Several studies have demonstrated
that computer prompting of required ac-
tions is also an effective method of improv-
ing diabetic outcomes [/6,17]. However,
there are no studies detailing interventions
of this nature in this cultural setting.

The aim of this study was to evaluate a
diabetic mini-clinic established in a govern-
ment-funded general practice clinic in Al
Ain, UAE, which caters exclusively to UAE
citizens.

Methods

Setting
The study was carried out in an urban fed-
erally-funded primary health care centre in
Al Ain, a city of 250 000 people. The clinic
clientele are exclusively UAE citizens. Most
clinic physicians have undergone general
practice training and have board certifica-
tion in general practice. The consultations
are in Arabic, while medical and computer
records and staff interaction are in English.
All staff members speak English, with in-
terpreters for those who are not bilingual.
Prior to the establishment of the mini-
clinic, diabetic care was provided within
routine family medicine care. Continuity of
care was low as the medical centre was
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structured on an episodic *patient demand’
model with no expectation of secing the
same physician at each visit.

Intervention

The diabetic mini-clinic was established in
1997 by family medicine practitioners with
a special interest in diabetes and was locat-
ed within the primary health centre. The
mini-clinic was open 5 days per week and
all patients from within the primary heaith
centre identified as having diabetes were
encouraged to attend for all their diabetes-
related care. Computerization and data col-
lection commenced in June 1998,

All diabetic patients attending the prima-
ry health care centre in Al Ain were offered
an appointment at the mini-clinic. After
their initial visit, patients were encouraged
to attend for monthly reviews and to con-
tinue to attend other family medicine practi-
tioners in the same centre for inter-current
illness or other problems. The medicai and
nursing staff of the clinic had a special in-
terest in diabetes care and received further
education about diabetes management and
computer-assisted records. They also re-
mained involved with other activities of the
medical centre.

Guidelines were established for fre-
quency of measurement of: blood pressure,
blood sugar levels, glycosylated haemoglo-
bin levels, renal function and lipids mea-
surement, as well as electrocardiogram
(ECG), neurovascular examination of the
feet and ophthalmologic examination. The
guidelines for care at the mini-clinic fol-
lowed the American Diabetic Association
recommendations, adapted for local use
[18].

In addition to traditional paper medical
records, computer-assisted medical
records were used. This included comput-
er-aided prompting of staff to adhere to
clinic guidelines.

Outcome variables

Five variables were evaluated in this study
to measure guideline compliance. Glycosy-
lated haemoglobin (HbAlc) was chosen as
the primary outcome variable, as this is a
valid and objective measure of the degree
of short-term to medium-term diabetic
control [19].

Statistical analysis

SPSS version 7.5 and Epi-Info version 6
were used. Comparative statistics were
calculated using chi-squared analysis for
categorical variables and one-way analysis
of variance for continuous variables. The
paired sample Student #-test was used to
compare HBAlc on entry to the pro-
gramme and later. The level of clinical sig-
nificance was defined as P < 0.05.

Results

At the time of the study, 1063 patients had
attended the mini-clinic at least once since
it started in 1997. Their demographic char-
acteristics are detailed in Table 1. Com-
pared with the women, male patients were
older, had a lower body mass index (BMI),
and had been diagnosed with diabetes for
longer. Of the 1063 patients, 721 had at-
tended more than once. There were no sig-
nificant differences between these two
groups of patients in age, sex, time since
diagnosis or BMI (Table 1). The majority
had long-term diabetes, with 65.9% of cas-
es diagnosed more than five years previ-
ously, and 35.1% more than 10 years
previously.

The level of compliance with measure-
ment guidelines at the clinic was high (Ta-
ble 2). Fasting blood glucose, HbAlc and
fasting lipid measurements showed signifi-
cant improvement in the second year of
mini-clinic operation, while compliance
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Table 1 Characteristics of patients attending the diabetic mini-clinic once or more than once

Characteristic Patients attended Patients attended Compariscn
once only: mere than once: ofgroups Aand B
group A (n=342) group B (n=721)

% of patients
Male 424 P=0.005" 436 P=0.001" F=0.72*(NS)
Female 57.6 56.4

Age
{mean years+ s}
Male 55.8+12.6 P=0064"{NS) 56.8+13.2 P=0.004° P=0.428" (NS)
Female 53.1+13.0 53.7+125

Time since diagnosis
{mean years + 8)
Male 83+68 P=0.022" 78+83 P=0.26"(NS) P=0497°(NS)
Female 66+57 7155

Body mass index
{mean kg/i = )
Male 266x4.8 P=0.001° 26940 P<0.001° P=0.622" (NS)
Female 301867 29.5+5.1

*Chi-squared test.
CANCVA.

s = slandard deviation.
n = number of patients.
NS = not significant.

Table 2 Level of compliance with American Diabetes Association measurement guidellnes at

the diabetic mini-clinic

Parameter Guidelineson % compliance with guidelines  Comparison
measured frequency of 1st year of 2ndyearof of 1stand
measurement  clinic (n=656)  clinic (n=669) 2ndyears
Blood pressure Each visit 100.0 100.0 -
Weight Each visit 99.7 99.4 P=0.69" (NS)
Fasting blood glucose Each visit 84.5 922 P<0.001°
Glycosylated hasmoglobin At least annually 91.8 94.9 P=0.02
Fasting lipids Annually 83.1 921 P=0.001"

*Fisher exacl test.
*Chi-squared fest.

n = number of patients.
NS = not significant.
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with blood pressure and weight measure-
ments were already almost universal in the
first year of mini-clinic operation. The
mean HbAlc values for all patients after
five different intervals of attending the
mini-clinic are detailed in Table 3. The dif-
ference between the HbAlc levels at time
intervals up to two years from patients’ en-
try to the mini-clinic is detailed in Tabie 4.
The HbAlc levels declined significantly in
the first 12 months for females and the first
18 months for males. By two years, the

Table 3 Mean glycosylated haemoglobin
(HbA1c) levels grouped over defined time
intervals

Time Range No. HbAlc
interval (months) of patlents levels (%)
Mean s
Males and
fomales
TO= -1to1 514 810 1.87
T1 1to4 308 756 157
T2 4109 406 756 148
T3 9t015 383 775 153
T4 15to 21 316 766 143
T5 21t027 202 763 139
Males
TO* -1to1 213 814 191
T1 1to4 123 7.41 1.52
T2 4t09 155 750 152
T3 9toi15 155 767 150
T4 15t0 21 117 750 147
T5 211027 66 774 158
Females
T ~1to1 300 806 185
T 1to4d 185 765 180
T2 4109 250 7.61 1.45
T3 Sto 15 228 7.81 1.55
T4 151021 199 779 140
T8 21t027 136 758 130

*includes those HbAT1c tesis that were done in the
month prior to being seen at the clinic.
§ = standard deviation.

levels were not significantly different to
that on entry to the mini-clinic for either
SEX.

Discussion

Patients attending this diabetic mini-clinic
experienced improved short-term and me-
dium-term outcomes, as demonstrated by a
sustained and statistically significant fall in
HbAlc levels over the first 12-18 months.
This should resuit in a clinically significant
reduction in the risk of diabetic complica-
tions [20]. By two years, the HbAlc values
of patients in this study were not signifi-
cantly different to that on entry, even
though the natural history of diabetes, as
seen in the United Kingdom Prospective
Diabetes Study [27], shows a progressive
rise in glycosylated haemoglobin over time,

The doctors in the mini-clinic demon-
strated a high rate of compliance with ex-
amination and investigation guidelines. This
contrasts with other studies showing that
guidelines alone are not successful in
changing practitioner behaviour in general
practice {22]. That the compliance levels
were sustained during the second year of
the study is an encouraging result. Other
studies have shown a tendency for compli-
ance with guidelines to wane after a period
of time [23]. The sustained compliance
with guidelines may reflect the combination
of providing written guidelines to medical
staff and the prompting provided by the
computer-aided record, in addition to hav-
ing a diabetes-oriented clinic within a gen-
eral practice setting.

The majority of patients attending the
mini-clinic had diabetes for many years and
most were long-term patients of the same
medical clinic, consulting the same physi-
cians who now staff the mini-clinic. This
suggests that the positive results were re-
lated to the change in approach to patient
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Table 4 Comparison of changes in glycosylated
haemoglobin levels over time intervals using paired

t-tests
Time df Mean s Significance
interval difterence®
Males and
females
TOtoT1 188 -0.84 1.87 F<0.001
TO0toT2 281 047 1.90 P<0.001
T0t0T3 262 -0.33 1.70 P=0.002
TOto T4 214 -0.36 1.86 P=0.007
TOto TS 144 0.2z 1.78 P=0.135 (NS)
Malas
TOtoT1 75 -0.96 1.70 P<0.001
T0to T2 104 -0.71 1.76 P<0.001
TOto T3 102 -0.34 1.72 P=0.048
TOtoT4 77 051 180 P=0.014
TOto TS 45 -0.14 2.0 P=0.643 (NS)
Females
TOtoT1 12 -0.76 1.98 P<0.001
TOto T2 175 —0.30 1.95 P=0.037
TOtoT3 159 033 1.70 P=0.015
TO0to T4 136 -0.26 1.90 P=0.116 (NS)
TOto TS 98 —0.26 1.65 P=0.120 (NS)

*Later reading compared with reading on entry to mini-clinic.

s = standard deviation.
df = degrees of freedom.

management, rather than introducing treat-
ment to patients previously not receiving
treatment.

Only objective measures were used to
assess outcomes. This precluded observer
bias in assessment, which would have been
problematic in this setting, as some of the
investigators were also the attending physi-
cians of the subjects.

The analysis compared all patients from
entry point to a later time. However, pa-
tients actually entered the mini-clinic at dif-
ferent points in time over a two and a half
year period. During this time, there were
improvements in the computer pro-
grammes used at the clinic and possibly

also in the skills of the attending physi-
cians. Hence, the patients who began at-
tending in 1997 may have initially
experienced different care to those joining
more recently. This is reflected in the
smaller mean difference in HBAlc levels
seen in those patients who entered the clin-
ic earlier, and thus have been participatilig
for longer periods of time, compared with
those who entered the clinic more recently
(Table 3).

There were some limitations to the
study. Improvements were judged by com-
paring each patient before and after inter-
vention. However, the lack of a control
group creates uncertainty as to the cause of
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improvement. The increased personal care
and attention given to patients attending the
diabetic mini-clinic may alone account for
the change, rather than the changes in man-
agement strategies, a phenomenon known
as the ‘Hawthorne effect’ [24]. However,
the sustained changes in adherence to
guidelines are not consistent with this. The
mini-clinic had a substantial dropout rate,
with 31% choosing to attend only once.
This may reflect the difficulty of establish-
ing a unique identity for a mini-clinic that is
geographically located within the building
of the patient’s usual family practice, and

altered the ‘usual care’ given by family
medicine practitioners to those diabetic pa-
tients who chose to return or remain with
their usual general practitioner.

Conclusion

The diabetic mini-clinic model, which has
been effectively applied in the western
hemisphere, was shown in this study to be
equally effective in this geographically and
ethnographically different setting, suggest-
ing that this model of care is robust and can

often staffed by their usual doctor. Howev- be disseminated widely.
er, the presence of the mini-clinic may have
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