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Summary

Objective We aimed to examine the quality of type 2 diabetes mellitus
(T2DM) care in Al-Ain, in the United Arab Emirates (UAE).

Design A retrospective cohort study from 2008 to 2010.

Setting A diabetes centre located in a tertiary care hospital in Al-Ain,
UAE.

Participants People with T2DM receiving care from the diabetes
centre.

Results 382 Emirates patients with T2DM were included in the analysis.
Overall in 2010, proportions of people with T2DM reaching the following
targets were: glycated haemoglobin (HbA1c) 41%, low-density lipoprotein
(LDL) 72%, systolic and diastolic blood pressure (SBP/DBP) 47% and 73%,
respectively. There was a significant improvement from 2008 to 2010,
respectively, in the mean for the following: (1) HbA1c (8.5% [95%
confidence interval, Cl: 8.33-8.67] versus 7.5% [95% Cl: 7.36-7.63]);

(2) LDL (2.60 mmol/L [95% CI: 2.51-2.70] versus 2.27 mmol/L [95%

Cl: 2.21-2.33]); and (3) SBP (133.1 mmHg [95% CI: 131.7-134.4] versus
131.0 [95% CI: 130.1-131.9]). Glycaemic and lipid control were similar in
men and women; however, HbA1c levels in men and women aged 60+
years were significantly lower by (0.7% [P = 0.01] versus 0.8% [P < 0.001],
respectively) than for those aged between 18 and 39 years.

Conclusion This study demonstrates that there is encouraging
progress in diabetes care in Al-Ain, UAE as reflected by the overall
improvement in the mean of HbA1c, LDL and SBP, and the increase in the
number of people reaching the target for the same indicators from 2008 to
2010. The results however show that there is scope for additional
enhancement of care, especially for better glycaemic control among
young patients and better SBP control among men.

Introduction of cases of diabetes are of type 2),' and it is one

of the International Diabetes Federation’s ‘top 10’
The United Arab Emirates (UAE) has the second countries for diabetes prevalence in 2010 and
highest prevalence of diabetes worldwide (90% in 2030." Several studies in developed countries
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have reported unsatisfactory care provided to
people with diabetes based on evidence-based
quality of care standards such as in the UK>*
USA®"7 and Australia.® Similar findings were
also found in developing countries such as
Lebanon’ and Egypt.'”"'? Furthermore, dispar-
ities in diabetes care and their association with
age, gender, deprivation and ethnicity have been
investigated by many studies in western countries
(e.g., refs®131%),

In the UAE, only a few studies have assessed
diabetes care,'®"'® and no studies have investigated
its association with the age and gender of patients.
Improvement in diabetes care relies largely on
examining and evaluating the quality of care pro-
vided to people with diabetes. This study was
carried out to examine the quality of type 2 diabetes
mellitus (T2DM) care in a diabetes centre located in
a tertiary hospital in Abu-Dhabi, UAE in 2008, 2009
and 2010. The quality of T2DM care was examined
by using quality indicators, both process and inter-
mediate outcomes of care, in accordance with
American Diabetes Association (ADA) targets
2012." Specifically we aimed to: (1) assess process
and intermediate outcomes of care with particular
attention to glycaemic, lipid and blood pressure
control, (2) identify any improvement in the
quality indicators between 2008 and 2010, and (3)
investigate the relationship between age or gender
and the quality of T2DM care.

Methods
Study design and setting

This is a retrospective cohort study carried out
at a diabetes centre located in a tertiary healthcare
setting in Al-Ain, UAE. Al Ain is the third largest
city in the UAE and has a population of about
400,000.%° This hospital was chosen to represent
Emirates with T2DM in Al-Ain for a number of
reasons. Firstly, it is the first hospital in Al-Ain
that started computerizing patients’ medical re-
cords, and the records are available on an elec-
tronic database from 2008, making assessment of
any improvement in diabetes care from 2008
onwards feasible. Also, it has a specialist centre
that provides care for people with diabetes
through a multidisciplinary team, and it aims to
follow international standards for the manage-
ment of diabetes adapted from ADA guidelines.

Sample selection and size

Data for this study was collected from randomly
selected medical records of people with T2DM
who visited the centre during the period from
January 2008 to December 2008.

Patients were eligible for inclusion if they were
aged >18 years, who had been diagnosed with
T2DM and attended the centre for more than one
year. Patient demographic characteristics such as
age, sex and duration of diabetes were collected
using a data collection sheet (see Appendix A).
Other characteristics related to the lifestyle in-
cluding weight, smoking and physical activity,
and the existence of co-morbidities such as hyper-
tension and hyperlipidaemia were collected as
well. Relevant clinical data including the measure-
ments of blood glucose, pressure and lipids were
retrieved by reviewing each electronic medical
record.

The calculated sample size was 384, based on
estimating a proportion ‘P’ with specified pre-
cision. This allowed us to calculate a 95% confi-
dence interval for P that is expected to be about
50% (0.50) with a margin of error not greater
than 5%.

Study variables

The quality indicators used for this report were
in accordance with the ADA guidelines for the
management of T2DM.

Process of T2DM care indicators

For this study, the main process indicators were
the proportion of people with T2DM who had
glycated haemoglobin (HbAlc), lipids including
low-density lipoprotein (LDL) and blood pres-
sure including systolic and diastolic blood
pressure (SBP/DBP) measured during 12-months
follow-up in the diabetes centre for the consecu-
tive years from 2008 to 2010. Also, frequency of
performing these measurements within one-year
follow-up was assessed for the same period.

In addition, a non-weighted process of care
score (NWPOC) was calculated following a
model proposed and undertaken by Gulliford
and Mahabir in Trinidad and Tobago.”' We used
the four measurements listed above: HbAlc,
LDL, SDP, DBP for each patient, with each
measurement documented given an equal
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weighting; hence a patient could have a
potential maximum score of four. Then the dia-
betes centre was given an average score based on
the number of patients selected from the centre.

Intermediate outcomes of T2DM care
indicators

Outcomes of T2DM care were assessed using
intermediate outcomes of care. The assessment
was based on whether the desired target level
for the following measurements were met in
accordance with ADA guidelines (HbAlc < 7%,
LDL <2.6mmol/L,  SBP <130 mmHg  and
DBP < 80 mmHg). Proportions of people with
T2DM reaching the required targets for these
measurements at each year for the consecutive
years from 2008 and 2010 were calculated.

Also, using four-variable outcome of care score
(4vOO0C), following the same model proposed
and undertaken by Gulliford and Mahabir in Tri-
nidad and Tobago,21 the outcome of care score
was calculated based on the number of targets
that were achieved yearly by each patient for the
four targets described above. A score was given
for each patient from zero (no targets achieved)
to four (all targets achieved), and the average
score was calculated for the diabetes centre.

Statistical analyses

Descriptive summary of patients characteristics in
each sex at the baseline index visit were presented
as means and standard deviations (SD) for con-
tinuous and normally distributed variables, and
as counts and proportions for categorical vari-
ables. A t-test was conducted for comparison of
means of continuous variables between sexes
and chi-squared tests were used for testing differ-
ences in proportions for categorical variables.

The means (SD) and 95% confidence intervals
(CI) of intermediate outcomes of care (Hbalc,
LDL, SBP and DBP) for all patients were calculated
for each year from 2008 to 2010. Using the figure at
year 2008 as an index, a paired t-test was con-
ducted to compare means at 2009 and 2010 with
means at 2008 separately, with an aim to detect sig-
nificant changes across years.

To benchmark the quality of T2DM care in
this study with the ADA guidelines for T2DM
management, patients were grouped by sex and
three age groups, namely (1) 18-39, (2) 40-59

Quality of T2DM care in Al-Ain, UAE

and (3) 60 and over. Proportions of those that
reached the ADA target for each intermediate
outcome in each year were calculated. Chi-squared
tests were then performed to compare whether
these proportions were statistically different
across years in each age group and each sex.

Since in this study the repeated intermediate
outcomes measurements were performed for the
same individual at every year during the period
2008-2010, a multilevel linear regression model
was built to detect any rate of change of intermedi-
ate outcomes across years and the associations
between each outcome and accountable covariates
during this period. Occasions (in this study this is
yearly) were set as level 1 while individuals were
set as level 2 in this model. We used a random-
coefficient model, which allows the effect of cov-
ariates to vary by intercept and the slope. A time
variable was also included in the model. A set of
covariates was included in each model and likeli-
hood ratio tests were performed for comparisons
of nested models, while HbAlc estimates were
used to compare non-nested models. Residuals
of each model were examined by plotting a histo-
gram to see whether the residuals were normally
distributed. A few observations were detected as
outliers in each model and hence were excluded
from the ultimate analyses. STATA 11 (College
Station, TX, USA) was used for all the analysis.

Results

General characteristic of the study sample

Data from 384 people with T2DM was extracted
from medical records, of whom 382 patients
were included in the analysis after excluding two
patients whose data on lipid and blood pressure
measurements was not available for the period
from 2008 to 2010. Descriptive statistics are dis-
played in Table 1. Of these 382 patients, 55%
were women (1 =209) and the average age was
51 years. There was no significant difference in
age between men and women.

Process of T2DM care

As shown in Figure 1, high achievement rates of
recording of HbAlc, LDL, and SBP and DBP
during one year of care for the following years:
2008, 2009 and 2010 were found. Three hundred
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Table 1 \
Demographic characteristics of participants
All patients (n=382) Male (hn=173) Female (n=209) P value

Age 51 (16.3) 50.7 (15.6) 51.2 (16.9) 0.8
Age group

18-29 48 (12.6%) 17 (9.8%) 31 (14.8%)

30-39 49 (12.8%) 27 (15.6%) 22 (10.5%)

40-49 85 (22.2%) 43 (24.9%) 42 (20.1%)

50-59 89 (23.3%) 35 (20.2%) 54 (25.8%)

60-69 48 (12.6%) 27 (15.6%) 21 (10.1%)

70+ 63 (16.5%) 24 (13.9%) 39 (18.7%) 0.08
Medications

Oral anti-DM drugs 194 (50.8%) 89 (51.45%) 105 (50.2%) 0.82

Oral anti-DM drugs + insulin 174 (45.6%) 80 (46.2%) 94 (45.0%) 0.81

Anti-lipid drug 348 (91.1%) 158 (91.3%) 190 (90.9%) 0.89

Anti-BP drug 312 (81.7%) 146 (84.4%) 166 (79.4%) 0.21

Aspirin 323 (84.6%) 146 (84.4%) 177 (84.7%) 0.94

Clopidogrel 51 (13.4%) 26 (15.0%) 25 (12.0%) 0.38
Lifestyle factors

Smoking 74 (19.4%) 73 (42.2%) 1(0.48%) <0.01

Physical activity 77 (20.2%) 35 (20.2%) 42 (20.1%) 0.97
Complications

Coronary heart disease 43 (11.3%) 30 (17.3%) 13 (6.2%) <0.01

Hypertension 252 (66.0%) 105 (60.7%) 147 (70.3%) 0.05

Hyperlipidemia 188 (49.2%) 79 (45.7%) 109 (52.2%) 0.21
DM, diabetes mellitus, BP, blood pressure

Figure 1 \

Process measures performed each year in the study cohort: 2008-2010
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Table 2 \

and eighty-two subjects had the above listed indi-
cators measured three times annually for the con-
secutive years from 2008 to 2010 (see Appendix B).

Also, we calculated NWPOC (process) score for
the diabetes centre, and the score was 4 for each
year including 2008, 2009 and 2010.

Outcomes of T2DM care

We calculated 4vOOc (outcome) score for the dia-
betes centre as seen in Appendix C. The mean of
the score increased gradually from 2008 to 2010,
respectively (2.27 [95% CI: 2.18-2.37] versus 2.62
[95% CI: 2.52-2.71]) (see Appendix C).

Outcomes of glycaemic care and relation
with age and/or gender

On average, there was a significant improvement
in the glycaemic control in the following years
2008, 2009 and 2010 based on the mean average
of HbAlc as outlined in Table 2. Comparing the
reduction in the HbAlc level with the baseline
data from 2008 with 2010, respectively, a substan-
tial improvement was found: 8.5% (95% CI
8.33-8.67) versus 7.5% (95% CI 7.36-7.63);
P <0.001. For HbAlc, overall as seen in Figure 2,
only 41% of the total number of participants
reached the required target at 2010, compared
with 20% at 2008.

The proportions of patients who reached the
HbAlc target were not significantly different be-
tween women and men respectively in each year
(22% versus 18%, P =0.3 at 2008, 28% versus
25%, P = 0.5 at 2009, and 41% versus 42%, P = 0.9
at 2010) (see Appendix D). However, both
genders had significant improvement in reaching
the target across the years as outlined in Table 3.

Quality of T2DM care in Al-Ain, UAE

Similarly, proportions of people with T2DM
who reached the target increased across years at
each age group for both genders as highlighted
in Table 3. However, significant differences of
these proportions across the three years were
only found in the older age groups (>40 years
old) for both sexes. At younger ages among men
and women, there were no significant differences
of these proportions, although borderline signifi-
cance (P =0.059) was found among males aged
18-39 years. Notably, in 2010 the lowest pro-
portion of participants 26% (increased from 11%
at 2008) achieving the HbAlc target was among
women aged 18-39 years.

In men, the annual average reduction of HbAlc
level was 0.5% (95% CI:—0.56 to —0.43, P < 0.001)
as shown in Table 4. Generally, HbAlc levels of
people aged 60+ were significantly lower than
for those aged 18-39 years by roughly 0.7%
(95% CI: —=1.19 to —0.14, P =10.01) during this
period, but not for those aged 40-59.

Similarly to men, the annual average reduction
of HbAlc level was 0.5% (95% CI:—0.57 to —0.44,
P <0.001) in women as highlighted in Table 5. In
the same line, comparing with the 18-39 age
group, women who were in successive age
ranges including those between 40 and 59 and
above 60 years, respectively, had significantly
lower HbAlc level on average 0.49% (95% CI:
—0.98 to —0.004, P =0.05) and 0.77% (95% CI:
—-1.31 to —0.23, P < 0.01).

In men, prescribing oral anti-hypoglycaemic
drugs was associated with an approximately
4.2% (95% CI: —0.85 to —0.01, P = 0.05) reduction
in the HbAlc levels as recognized in Table 4.
However, this association was not significant
among women.

Mean values of clinical indicators: 2008—-2010

Clinical 2008 95% Cl 2009 mean 95% CI 2010 mean 95% Cl P value P value
indicator mean (SD) (SD) (09 vs. 08) (10 vs. 08)
HbA1c (%) 8.50 (8.33-8.67) 8.16 (8.0-8.3) 7.50 (7.36-7.63) <0.001 <0.001
LDL (mmol/L) 2.60 (2.51-2.70) 2.48 (2.4-2.5) 2.27 (2.21-2.33) <0.0001 <0.001
SBP (mmhg) 133.1 (131.7-134.4) 133.9 (132.6-135.2) 131.01 (130.1-131.9) 0.13 <0.001
DBP (mmhg) 77.3 (76.4-78.0) 77.9 (77.3-78.7) 76.61 (76.0-77.2) 0.07 0.11

HbA1c, glycated haemoglobin; LDL, low-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic blood pressure;
Cl, confidence interval
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Figure 2 \

Proportions of subjects reaching the intermediate outcomes: 2008-2010
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Table 3 \

Proportions of people with T2DM reached ADA targets: 2008-2010 by sex and age groups

Clinical indicator Male Female

(ADA target) (n=173) (n=209)

18-39 40-59 60+ Total 18-39 40-59 60+ Total
(n=44) (n=78 (n=51) (n=53) (n=96) (n=60)

HbA1c (<7%)
2008 25% 12% 22% 18% 11% 26% 25% 22%
2009 25% 22% 31% 25% 19% 33% 28% 28%
2010 45% 32% 53% 42% 26% 46% 47% A1%
P value 0.059 <0.01 <0.01 <0.001 0.14 0.02 0.03 <0.001

LDL (<2.6mmol/L)
2008 52% 53% 61% 55% 55% 53% 63% 56%
2009 61% 55% 65% 60% 47% 58% 63% 57%
2010 66% 76% 78% 74% 70% 71% 68% 70%
P value 0.42 <0.01 0.13 <0.01 0.056 0.04 0.80 <0.01

SBP (<130 mmhg)
2008 50% 37% 33% 39% 43% 49% 40% 45%
2009 36% 37% 25% 34% 51% 46% 47% 47%
2010 52% 42% 29% 1% 53% 51% 52% 52%
P value 0.27 0.75 0.69 0.32 0.59 0.77 0.44 0.39

DBP (<80 mmhg)
2008 77% 62% 69% 68% 70% 65% 60% 65%
2009 73% 45% 45% 52% 68% 60% 60% 62%
2010 77% 72% 69% 72% 79% 72% 73% 74%
P value 0.85 <0.01 0.02 <0.001 0.39 0.24 0.21 0.02

ADA, American Diabetes Association; T2DM, type 2 diabetes mellitus, HbA1c, glycated haemoglobin; LDL,
low-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic blood pressure; Cl, confidence
interval
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Table 4 \

Results from multilevel modelling on the rate of changes in clinical
outcomes for men: 2008-2010

B Pvalue 95% CI
Hbalc
Year -0.50  <0.001 —-0.56 -0.43
Age
40-59 -0.16 0.53 —-0.64 0.33
60+ -0.67 0.01 -1.19 -0.14
Oral hypoglycaemic drugs  —-4.2 .05 -.85 -.01
Oral hypoglycaemic drugs .46 a2 -.21 1.12
and insulin
LDL
Year -0.15  <0.001 -0.20 -0.10
SBP
Year -1.02 0.01 -1.80 -0.24
Anti-BP drugs 6.70  <0.01 2.55 10.85
DBP
Year 0.03 0.91 —-0.55 0.62
Anti-BP drugs 3.656 <0.01 1.26 6.04

T2DM, type 2 diabetes mellitus; HbA1c, glycated haemoglobin; LDL,
low-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic
blood pressure; BP, blood pressure, Cl, confidence interval
Multilevel model was adjusted for age group, oral T2DM drugs
intake (Y/N), oral T2DM drugs with insulin (Y/N), antihypertension
drugs intake (Y/N), antihyperlipidaemia drugs intake (Y/N) smoking
(Y/N), physical activity (Y/N), coronary heart disease (Y/N),
hyperlipidaemia (Y/N), hypertension (Y/N) and duration of diabetes
(in years). All binary independent variables were using negative
responses as references (Y =1, N = 0). For age group, group 18-39
was used as a reference

For multilevel analysis using HbA1c as a dependent variable, one
observation was treated as an outlier (id = 215) and excluded from
the model

For multilevel analysis using SBP as a dependent variable, two
observations were treated as outliers (id = 58 and id = 109) and
excluded from the model

For multilevel analysis using DBP as a dependent variable, one
observation was treated as an outlier (id = 56) and excluded from the
model

Outcomes of lipid care and relation with
age and/or gender

The mean of LDL improved significantly as seen
in Table 2 between 2008, 2009 and 2010. The
average level of LDL was 2.60 mmol/L (95% CI:
2.51-2.70) at 2008, which then decreased to
2.27 mmol/L (95% CIL: 2.21-2.33) in 2010. For
LDL overall, as seen in Figure 2, 72% of the total
number of participants reached the required
target at 2010, compared with 56% at 2008.

Quality of T2DM care in Al-Ain, UAE

Among 173 men, proportions that reached the
target for LDL increased consistently for the con-
secutive three years. Though only significant
differences were detected at age group 40-59, of
which patients who reached the target increased
from 53% at 2008 to 76% at 2010 (P <0.01).
Similar results were found among women; a sig-
nificant elevation in the number of women achiev-
ing the target between 2008 and 2010, respectively,
was present, 53% to 71% (P =0.04). Non-
significant differences were found for either
young or old age groups in each sex, though for
women aged 18-39 years old, borderline signifi-
cant difference was found (P = 0.056). In 2010,
although it was not statistically significant com-
pared with women, men had the highest pro-
portion of subjects achieving the targets of LDL
(73.99%versus 69.86%, P = 0.4, respectively).

In both sexes, an average reduction of LDL level
at a yearly rate was 0.15 mmol/L (95% CI: —0.2 to
—0.1, P <0.001) as outlined by Tables 4 and 5. No
significant differences between age groups were
reported.

Blood pressure control and relation with
age and/or gender

In terms of blood pressure, using figures at 2008
as a baseline, there were no significant differences
for the mean DBP level during the three years as
outlined in Table 2. However, range of 95% confi-
dence intervals for mean DBP level at year 2009
and 2010 did not overlap; hence, it can be con-
cluded that a significant reduction was found for
these two years. For SBP, although a significant
reduction was seen from 2008 to 2010, it was
minor.

In 2009 and 2010, respectively, overall women
were more successful achieving the ADA targets
for SBP compared with men (47% and 52%,
P <0.01 versus 34% and 41%, P =0.04) (see
Appendix D). Nevertheless, no significant differ-
ences were found for the proportions of those
who reached the SBP target during the three con-
secutive years from 2008 to 2010 as shown in
Table 3. Similarly to SBF, in 2009 as outlined in
Appendix D, a higher proportion of women
reached the DBP target than men (62% versus
52%, P=0.05), but in 2010 the proportions
between sexes were quite similar (74% female
versus 72% male, P = 0.7).

J R Soc Med Sh Rep 2012;3:67. DOI 10.1258/ shorts.2012.012064
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Table 5 !

Results from multilevel modelling on the rate of changes in clinical
outcomes for women: 2008-2010.

B Pvalue 95% CI
HbA1c
Year -0.51 <0.001 -0.57 -0.44
Age
40-59 -0.49 0.05 -0.98 -0.004
60+ -0.77 <0.01 -1.31 -0.23
Oral hypoglycaemic drugs —-.005 0.99 -0.57 0.56
Oral hypoglycaemic drugs 0.33 0.41 —.48 1.15
and insulin
LDL
Year -0.15 <0.001 -0.20 -0.10
SBP
Year -0.80 0.02 -1.47 -0.13
Anti-BP drugs 7.62 <0.001 4.25 11.0
Physical activity -2.78 0.05 -5.53 -0.03
Duration of T2DM (years) 0.68 <0.01 0.29 1.06
DBP
Year -0.71 <0.001 -1.20 -0.22
Anti-BP drugs 3.92 <0.01 1.69 6.14
Physical activity -1.76 0.057 -3.58 0.05

T2DM, type 2 diabetes mellitus; HbA1c, glycated haemoglobin; LDL,
low-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic
blood pressure; BP, blood pressure; Cl, confidence interval
Multilevel model was adjusted for age group, oral T2DM drugs
intake (Y/N), oral T2DM drugs with insulin (Y/N), antihypertension
drugs intake (Y/N), antihyperlipidaemia drugs intake (Y/N), physical
activity (Y/N), coronary heart disease (Y/N), hyperlipidaemia (Y/N),
hypertension (Y/N) and duration of diabetes (in years). All binary
independent variables were using negative responses as references
(Y=1, N=0). For age group, group 18-39 was used as a reference
For multilevel analysis using LDL as a dependent variable, one
observation was treated as an outlier (id = 249) and excluded from
the model

For multilevel analysis using SBP as a dependent variable, one
observation was treated as an outlier (id = 315) and excluded from
the model

For multilevel analysis using DBP as a dependent variable, two
observations were treated as outliers (id = 313 and id = 31) and
excluded from the model

For women, the proportions of those meeting
the SBP target increased gradually from 2008 to
2010; however, among those aged 40-59 years a
drop in this proportion was detected between
2008 and 2009 (49% versus 46%; respectively) as
seen in Table 3. At 2010, more than half of the
women had met the SBP target (52%). In particu-
lar, older men (60+) had the lowest SBP target-met
at 2010 (29%) followed by (42%) of men aged
40-59 years. Similar results were found for DBP;

however, reductions of target-met subjects in
men aged 40-59 and (60+) were seen from 2008
to 2009 (reduced by 17% and 24%, respectively).

Among men, the average annual reduction of
SBP was 1.02 mmHg (95% CI: —1.80 to —0.24,
P =0.01) as seen in Table 4. However, this yearly
rate reduction was not significant for DBP.
Women had a lower average reduction of SBP
level at a yearly rate of 0.80 mmHg (95% CI:
-1.47 to —0.13, P =0.02) compared with men,
whereas an average reduction of DBP level at a
yearly rate was 0.71 mmHg (95% CI: -1.20 to
—0.22, P < 0.01).

Unexpectedly, as outlined in Tables 4 and 5,
women and men respectively who were pre-
scribed anti-blood pressure drugs had higher
points in their S/DBP (7.6 mmHg [P < 0.001]
and 3.9mmHg [P <0.001] versus 6.7 mmHg
[P <0.01] and 3.7 mmHg [P < 0.001]).

Having regular physical activity was associated
with lower S/DBP level in women although P
values were borderline significant (P =0.05 and
0.057, respectively). Also, for every one-year
increase of the duration of T2DM, the SBP level
for women increased by 0.68 mmHg (P <0.01,
95% CI: 0.29-1.06).

Discussion

Our study found that with regard to process
measures, these were generally well met in the
study period 2008-2010, and the adherence rate
for process measures was exceptional, as reflected
by the high NWPOC score.

Our findings on the proportion of people with
T2DM having their measurements performed at
least once annually within one year of follow-up
for the study period are comparable if not higher
with other studies carried out in the Gulf
region,lé’zz_24 Middle East'®?”® and Western
countries.® The management agreement signed
in 2006 with Johns Hopkins Medicine Inter-
national and Health Authority Abu-Dhabi
(HAAD) and the increment in the number of
departmental audits might be some of the
reasons helped in improving the process of dia-
betes care in the centre.

Despite the high rate of testing in this study,
sub-optimal management of glucose and SBP
was present; more than 50% of the study
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population did not achieve the desirable targets
for the HbAlc and SBP in the following years:
2008, 2009 and 2010. For instance, in 2010, only
41% achieved the target of HbAlc and 47% meet
the target of SBP. This finding reveals that excellent
performance on process of diabetes care does not
essentially translate into good metabolic control.®
In 2010, however, high rates of achievements of
the DBP and LDL goals were found (73% versus
72%, respectively).

We noted that for outcomes of glycaemic and
SBP control, similar results are reported for other
countries in the region, such as the Co-operation
Council for the Arab States of the Gulf
(GCQ),'**7242¢=% L ebanon’ and Egypt."" Never-
theless, comparing our findings with some studies
carried out in other GCC countries (e.g. for glycae-
mic control”*?® and BP control®) the control of
glucose and BP in this setting tends to be better.
Still, high rate of blood pressure target achieve-
ment was attained in 83% of the sample
of Afandi et al;'® the small sample (30 subjects)
could be one of the reasons for this high achieve-
ment rate.

Comparing the findings with studies carried
out in developed countries at various levels of
healthcare, our results were consistent with a
number of their findings. For instance, only 37%
of the people with diabetes that participated in
the NHANES 1999-2000 survey achieved the
required target of HbAlc (<7%), and only 35.8%
of participants reached the target of systolic
blood pressure <130/80 mmHg.*® In the UK, the
target of HbAlc (<7.5%) was achieved only
in 43-48%, and the target of blood pressure
(<140/85 mmHg) was achieved in 36-59%. In
addition in the Netherlands, the goal of blood
pressure 135/85 mmHg was achieved only
among 20% of participants.”® Notably, lipid
control findings were equivalent with studies
carried out elsewhere.'®** Also noteworthy was
that participants in this study attained the target
of LDL more successfully compared with people
with diabetes in other Arab countries.'®!>%2432

Our findings revealed variation in diabetes
outcomes of care between younger and older
patients. Compared with older individuals,
younger (<40 years old) patients do not have as
good HbAlc profiles, and hence better glycaemic
control was more common among people aged
40 and above. Although there were no significant
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differences of blood pressure level across age
groups, during the three years, the proportion of
those that reached the target was consistently
higher in the younger age group than that of the
older age group. Our findings concur with pre-
vious research that addressed the association
between ageing and improved glycaemic
control,>*~% but an increment in the hypertension
rate.”

In summary we found that glycaemic and lipid
control tend to be similar between sexes, in line
with studies carried out elsewhere;">® still in
this study, men had a slightly higher proportion
of reaching the ADA targets. Unlike some other
studies®” that found women less successful in
achieving the target goal for blood pressure,
women performed better than men in this study
on reaching the target of blood pressure, especially
for the SBP in 2009 and 2010.

We note an encouraging progress with regard
to intermediate outcomes of diabetes control
including glycaemic and lipid between 2008 and
2010. This finding is in line with the progress
in the developed countries such as UK and
USA.?>~ The UAE is following several objectives
of the national strategy for the control of diabetes.
Actions proceeding to implement two of these
objectives are: (1) support continuous monitoring
and evaluation of diabetes care and (2) improving
and promoting the quality of diabetes care at
three levels of healthcare system might help in
improving both the process and outcomes of dia-
betes care in healthcare providing centres in the
UAE.*

The multilevel model showed that there is an
increment in the levels of SBP/DBP in individuals
who had been prescribed pharmacological medi-
cations to regulate blood pressure. Similar results
were found by Youssef et al.'’ in Egypt, as patients
who were prescribed antihypertensive drugs
had about 11 and 3 mmHg higher points in their
S/DBP than those non-prescribed. Several
reasons can contribute to the poor S/DBP control
among this group, and might be related to the
disease process itself’” and to ‘reverse causation’
(i.e. patients on medication had higher blood
pressure measurements to start with). There is
also evidence which supports the important role
of patient’s related factors such as understanding
of hypertension and its complications, and the
importance of adherence to treatment.*
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Complete investigation for the association
between these variables was not performed in
this study; however, non-adherence to the treat-
ment is proposed to be one of the causes. Non-
adherence is a common problem in all chronic
conditions; principally it is problematic in T2DM
and blood pressure due to the complexity of treat-
ment regimens, including the use of combined
drugs and the life-long duration of the disease.*!
The Canadian Coalition for Blood Pressure
Control documented a non-compliance rate of
50% in its report.*> As evidence showed that non-
adherence to hypertension medications in T2DM
is common; identifying variables that influence
people with T2DM adherence to medications is
essential.

‘Clinical inertia’, an issue associated with
healthcare professionals, was also suggested to
be another reason not only for this paradox, but
also for the sub-optimal control of HbAlc and
blood pressure in this study. Phillips et al.*’ have
defined clinical inertia in the comprehensive
review they carried out as a failure of the health-
care professionals to initiate or optimize therapy
when indicated. Therefore, for people with un-
controlled blood pressure who are already on
pharmacological treatment, regular review for
the drugs prescribed is essential. More research
should focus on clinical inertia and the pattern
of drug usage and their correlation with metabolic
control in the UAE.

Implications of the study

This study provides useful baseline data about the
quality of T2DM care in a diabetes centre, at a ter-
tiary healthcare setting in Al-Ain. Results from
this study are comparable with other studies else-
where; however, there is still scope for further
improvement.

Identifying differences in diabetes care pro-
vided to different age groups and gender demon-
strated in the study would assist healthcare
professionals, and policy planners and makers in
addressing the problem and planning for quality
improvement enterprises. It is worrying that
younger Emirates with T2DM had worse glycae-
mic control than older patients; given that the
risk for both micro and macrovascular compli-
cations over a long period of time would increase.
Hence, further investigation for the sub-optimal

outcome of care among this group is needed to
optimize the care provided.

As diabetes management relies on great extent
on the patient’s lifestyle, the use of interventions
that are multifaceted and holistic in approach
would be helpful in addressing the underlying
causes of unhealthy lifestyle among people with
diabetes.** For instance, educational interventions
targeting the young population should be realistic,
non-judgemental and focus on coping strategies.**

At the diabetes centre level, supporting, moni-
toring and evaluation of the diabetes care are
highly recommended to tackle any difference in
care and to improve and promote the quality of
diabetes. As more than 70% of the UAE popu-
lation is composed of expatriates that come from
all over the world, future research should target
this group as well, to investigate the quality of
diabetes care and optimize its management.

Limitations

There are limitations to our study, principally that
the analysis was performed at a single centre in
the Al-Ain. The results of this study, however,
are likely to be representative of care provided
in other diabetes centres in Al-Ain, given the
similarity in organizational structure, followed
guidelines, physician training and similar patient
characteristics. Another caveat is the use of
medical records to assess the care provided to
people with T2DM that depend on the quality of
documentation and might not necessarily reflect
the actual care delivered or outcomes.

Data on body mass index (BMI), patient’s
experience of their care and quality of life was
not possible to collect in this study; therefore,
they were not included in the statistical analysis.
Studying the association between variables such
as BMI and outcome of T2DM care is essential;
hence we recommend future studies to consider
investigating this association.

Our results also stated that there was worse
blood pressure control among people with
T2DM, who had been prescribed both anti-blood
pressure drugs, were limited by lack of detailed
information on: individual drugs, the cumulative
doses and duration of treatment of each drug as
they can interact with other factors influencing
blood pressure control. Meanwhile, for people
with T2DM with poor metabolic control, there is
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a call for reviewing the drugs profile and putting
emphasis on improving the patients” adherence
on drug use in the centre.

Conclusion

This study demonstrates that there is encouraging
progress in the diabetes care reflected by the
overall improvement in the mean of HbAlc, LDL
and SBP, and the increment in the number of
people reaching the target for the same indicators
listed above for the consecutive years from 2008 to
2010. However, the results have shown that there
is scope for further improvement, especially for a
better glycaemia control among young patients
and a better SBP control among males. Findings
from this study can help healthcare professionals,
policy-makers and planners in the UAE in com-
paring performance and planning for quality
improvement initiatives.
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Age:

Sex: F/M

Duration of T2DM:

Smoking: Y/N

Physical activity: Y/N

Criterion Criterion 2008
number
1 Blood glucose management
1.1 Has blood glucose been measured Y/N

within the last year?
1.2 If yes, how often was HbA1c levels

e Once annually

2009 2010

Y/N Y/N

e Once annually e Once annually

measured?
e Twice annually e Twice annually e Twice annually
¢ More than twice ¢ More than twice ¢ More than twice
annually annually annually
1.3 What were the measurements for 1- 1- 1-
the HbA1c? 2- 2- 2-
3- 3- 3-
(Continued
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N

Continued
Age: Sex: F/M Duration of T2DM:
Smoking: Y/N Physical activity: Y/N
1.4 Has the person’s blood glucose been Y/N Y/N Y/N
controlled by lifestyle interventions?
1.5 Is the patient receiving oral blood Y/N Y/N Y/N
lowering therapy?
1.6 Is the patient on insulin therapy? Y/N Y/N Y/N
Blood pressure management
2.1 Has the person’s blood pressure Y/N Y/N Y/N

been measured within the last year?
2.2 If yes, how often was the blood
pressure measured?

2.3 What were the measurements for

e Once annually

e Twice annually

e More than twice
annually

1-

e Once annually

e Twice annually

e More than twice
annually

1-

e Once annually

e Twice annually

e More than twice
annually

1-

the blood pressure? 2- 2- 2-
3- 3- 3-

2.4 Is the patient taking any medications Y/N Y/N Y/N
to regulate the blood pressure?

2.5 If yes, was blood pressure control and Y/N Y/N Y/N
medication use reviewed?

Blood lipid management

3.1 Has the person’s blood lipid been Y/N Y/N Y/N

measured within the last year?
3.2 If yes, how often was the blood lipid
measured?

3.3 What were the measurements for the

e Once annually

e Twice annually

e More than twice
annually

1-

e Once annually

e Twice annually

e More than twice
annually

1-

e Once annually

e Twice annually

e More than twice
annually

1-

blood lipids? 2- 2- 2-
3- 3- 3-
3.4 Is the patient taking any medicationsto  Y/N Y/N Y/N
regulate the blood lipids?
Antithrombotic therapy
4.1 Is the patient taking any thrombotic drugs? Y/N Y/N Y/N
Which anti-thrombotic drug the patient is
been prescribed?
Aspirin Y/N Y/N Y/N
Plavix Y/N Y/N Y/N
Comorbidities
5.1 Does the patient suffer from:
e Coronary heart disease Y/N
e Hypertension Y/N
e Hheart failure Y/N
e Atrial fibrillation Y/N
* Renal failure Y/N
e Peripheral vascular disease Y/N
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Appendix B

Frequency of process measures performed each year (%) in the study cohort: 2008-2010

Process of care indicators Frequency of Number of Number of Number of
measurements patients (%) patients (%) patients (%)
annually 2008 2009 2010
Glucose monitoring: HbA1c measurements >3 382 (100%) 382 (100%) 382 (100%)
Blood pressure monitoring: S/DBP measurements >3 382 (100%) 382 (100%) 382 (100%)
Blood lipids monitoring: LDL measurements >3 382 (100%) 382 (100%) 382 (100%)

HbA1c, glycated haemoglobin; LDL, low-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic blood pressure

N

Appendix C
N

Four-variable outcome of care score (4vOOC):
2008-2010

4v0O0C Mean SD 95% Cl
2008 2.27 0.96 2.18-2.37
2009 2.26 0.97 2.16-2.35
2010 2.62 0.91 2.52-2.71

Appendix D

Proportions of women and men reaching the ADA targets: 2008-2010

2008 2009 2010
Intermediate Female Male Total P value Female Male Total P value Female Male Total P value
outcomes n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Targets achieved for HbA1c
Yes 46 (22%) 31(18%) 77(20%) P=0.3 59 (28%) 44 (25%) 103 (27%) P=.5 86 (41%) 72 (42%) 158 (41%) P=.9
No 163 (78%) 142 (82%) 305 (79%) 150 (72%) 129 (75%) 27973%) 123 (59%) 101 (58%) 224 (59%)
Targets achieved for LDL
Yes 118 (56%) 95 (55%) 213 (56%) P=0.8 119 (57%) 103 (60%) 222 (58%) P=0.7 146 (70%) 128 (74%) 274 (72%) P=0.4
No 91 (44%) 78 (45%) 169 (44%) 90 (43%) 70 (40%) 160 (42%) 63 (30%) 45 (26%) 108 (28%)
Targets achieved for SBP
Yes 94 (45%) 68 (39%) 162 (42%) P=0.3 99 (47%) 58 (34%) 157 (41%) P=0.006 108 (52%) 71 (41%) 179 (47%) P=0.04
No 115 (55%) 105 (61%) 220 (58%) 110 (53%) 115 (66%) 225 (59%) 101 (48%) 102 (59%) 203 (53%)
Targets achieved for DBP
Yes 135 (65%) 117 (68%) 252 (66%) P=0.5 130 (62%) 90 (52%) 220 (58%) P=0.05 155 (74%) 125 (72%) 280 (73%) P=.7
No 74 (35%) 56 (32%) 130 (34%) 79 (38%) 83 (48%) 162 (42%) 54 (26%) 48 (28%) 102 (27%)

ADA, American Diabetes Association; HbA1c, glycated haemoglobin; LDL, low-density lipoprotein; SBP, systolic blood
pressure; DBP, diastolic blood pressure
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