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Abstract

Objectives: This study aims to study determinants for the control
of diabetes and hypertension in Al Ain Ambulatory Healthcare
patients.

Method: This is a cross sectional observational study of patients
attending ambulatory healthcare centers in Al Ain, United Arab
Emirates in 2009. From a yearly audit evaluating the care of patients
with diabetes and hypertension, the determinants for improved
diabetes and hypertension outcomes were identified from a total of
512 patients and its association with glycemic and blood pressure
control were studied.

Results: From all variables studied, only the clinic where the patient
was treated helped predict both improved blood sugar and blood
pressure control. For patients with diabetes, poor control the
year before (p<0.001), the number of chronic disease clinic visits
(p=0.042) and triglyceride levels (p=0.007) predicted worse control
of diabetes. A predictor of poor control of blood pressure (p<0.001)
for patients with hypertension was poor control of blood pressure
in the year before.

Conclusion: In this population, the healthcare system and the
team played major roles as determinants in the control of patient’s
diabetes and blood pressure more than any of the other factors

examined.

Keywords: Diabetes; Hypertension; Quality Care.
Introduction

Poor control of diabetes and hypertension contributes to

significant cardiovascular morbidity and mortality,' and improving

control of both has been found very effective in reducing these
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endpoints.” Determinants of control in diabetes and hypertension
are an area in which research is lacking probably due to numerous
determining factors that interact and influence many outcomes
of the disease. Data from a few studies that have examined this
area may not be very informative because most of the factors that
determine better control of a disease are dependent on specific
variables, such as the country and population studied.? Also, factors
such as healthcare delivery systems, co-morbidities and cultural and
socioeconomic factors vary from one country to another. Therefore,
identifying specific factors for each disease will help improve
patients’ outcomes.

This study’s main objective was to study the determinants for
the control of diabetes and hypertension among Al Ain Ambulatory
Healthcare patients in order to identify patient characteristics
that predict poor diabetes or hypertension control and help to
design better healthcare for these conditions. This study examined
factors that are hypothesized to affect the outcome of diabetic
and hypertensive care and, while many of these variables were

310 pnew variables are also included.

also found in other studies,
These factors were obtained from care audit conducted as part of
a chronic care program in Al Ain, United Arab Emirates (UAE),
where improved diabetes and hypertension control was shown.'
The study population consisted of patients attending chronic
disease management clinics set up in seven primary healthcare
centres (PHCC) in Al Ain, UAE. Some of the factors included

are modifiable factors that have the potential for improvement of

disease outcomes through better care practices.
Method

The population of diabetic and hypertensive patients in this study
came from seven primary healthcare centres with daily chronic
disease clinics located in Al Ain, United Arab Emirates. In Al Ain,
government ambulatory healthcare centers are known to be the
main healthcare providers for the nationals since it is best equipped
and covering all catchment areas, rural and urban, and free. Diabetes
and hypertension forms 5% and 6%, respectively, of total center
visits with average annual number of visits of 15,119 and 16,001,
correspondingly, with a total annual number of 31,120 visits.

This report is a cross sectional observational study of patients

attending ambulatory healthcare centers in Al Ain, United Arab
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Emirates in 2009. From a yearly audit evaluating the care of
patients with diabetes and hypertension, possible determinants for
improved diabetes and hypertension outcomes were identified from
a total of 512 patients and its association with glycemic and blood
pressure control were studied. The data source was the annual audit
of patients with diabetes and hypertension registered in the chronic
care program at seven Al Ain primary healthcare centres. The audit
was done by a team of nurses who rotate over one to two months
in all centers and extract needed data from the medical records.
The number of records audited was determined by the size of the
center with a total of around 100 patients for large centers, and for
medium-sized centers 60-80 patients targeted. The attendances
for large, medium, and small centers were 250-300, 150- 200 and
100-150 patients per day, respectively. A sample was extracted from
the appointment books of patients attending in the three-month
period prior to the audit. The audit monitored the care of persons
with diabetes and hypertension in these centres and included 512
patient chart reviews conducted in 2009. The methodology has
been described in details elsewhere.!

The determinants assessed (Table 1) consisted of all factors
surveyed in the audit that had the potential to influence better
outcomes of care such as HBA1C, TG, chronic disease visit,
age, sex, date of diagnosis of diabetes and hypertension, waist
circumference, Body Mass Index (BMI), FBS, RBS, total
cholesterol, HDL, LDL, number of hypertension medications,
number of diabetes medication, on aspirin, on statin, center visit,
systolic blood pressure, diastolic blood pressure, hypertension, on
insulin. These included those relating to the healthcare system,
resources available, the patients or their diseases. Other factors
assessed included age, gender, duration of illness, BMI, lipid profile,
number of medications, and number of visits to the centre. For
statistical analysis, linear regression was used to test the influence of

the different factors on the outcomes studied.

Results

Although many factors were examined as possibly determining
better diabetic or hypertensive outcomes in this population,
less than a handful emerged as final determinants. Factors with
predictions of significantly improved control of these outcomes
are shown in Tables 2, 3 and 4. One factor for improved control of
both hypertension and diabetes is the healthcare centre the patient
attended. One of these centres (MQ) was significantly better in
diabetic and blood pressure control (p<0.001) than other centres.
All other factors listed in Table 1 were not found as significant
determinants for better control of these diseases in this population.

In patients with diabetes, another healthcare system-related
factor emerged as significant; the number of visits to the chronic
disease clinics (p=0.04). This was part of an intervention for the
improvement of diabetes care in these centres. However, this factor
was not significant for the patients with hypertension. In addition,
elevated HbA1c in the previous year was a significant predictor of
poor control of diabetes (p<0.001), although fasting blood glucose
(FBG) and random blood sugar (RBG) measurements were not
significant predictors (Table 2). Triglyceride levels were also found
directly related to diabetic control (p=0.007).

Upon examination for predictors of improved control in
hypertensive patients, elevated diastolic and systolic blood pressure
taken the previous year were significantly predictive (p<0.001)
(Tables 3 and 4). No other predictors of poor hypertensive control
were determined for this population. It was also investigated if
obesity was predicted by any of the other factors studied in patients
with these two disease states. Waist circumference and BMI are
highly associated with obesity. As shown in Table 5, age and gender
were found to be predictors of high BMI but not increased waist
circumference. Also, younger females were more likely to have
a higher BMI, and obesity was not predicted by any of the other

factors studied in these disease states.

Table 1: Variables studied categorized as healthcare system, healthcare professional, disease or patient-related.

Unmodified factors implemented in all
centres
centers

Main modifiable areas affecting
control of DM and BP in different

Measures / factors studied

Daily appointments call reminders and
follow up sheets.
Tailored Continuous Professional
Development program and facilitators
centres)
EBM information support with decision ~ Resources related
aids as guidelines; Open formulary of
drugs and laboratory

- Disease related

- Patient related

Healthcare System related
(Implemented in all centres)
Healthcare Professional (HCP team)

related (different teams in different

Number of chronic disease clinics visits and walk
in visits to the centre

Healthcare centres team/centre

Use of home monitoring devices

(Implemented in all centres)

Duration of the disease, comorbidity with DM or
HTN;

Risk factors such as BMI, WC, lipid profile, DM
complications in diabetics and treatment used
Age, perception of knowledge level and discussion
of important TLSC with the HCP;

Implemented TLSC such as smoking status, meal
planning and physical activity

TLSC Therapeutic Life Style Changes.
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Table 2: Regression analysis of patient-related factors showing  Table 4: Regression analysis of patient-related factors showing

significant predictors of HbA1C in 2009 (p>0.05). significant predictors of diastolic blood pressure in 2009 (p>0.05).
Factor Beta p value Factor Beta p value
HBA1C 2008 0.7 <0.001 Diastolic BP 2008 0.7 <0.001
TG 0.3 0.007 Systolic BP 2009 0.3 <0.001
Chronic Disease Clinic visit -0.222 0.042 Systolic BP 2008 -0.38 <0.001
Age -0.053 NS* Age -0.186 NS
Sex 0.027 NS Sex -0.113 NS
Date of diagnosis of Diabetes 0.168 NS WC 2009 -0.087 NS
WC 2009 0.088 NS BMI 09 -0.051 NS
BMI 09 0.044 NS TG -0.01 NS
FBS 0.167 NS Total cholesterol .005 NS
RBS 0.113 NS HDL -0.029 NS
Total cholesterol 0.091 NS LDL 0.03 NS
HDL -0.091 NS HTN Medication 0.049 NS
LDL 0.064 NS On Aspirin -0.093 NS
DM Medication 0.166 NS On Statin -0.02 NS
On Aspirin -0.035 NS Centre visit -0.087 NS
On Statin 0.038 NS Chronic Disease Clinic visit -0.11 NS
Centre visit -0.114 NS HBA1C 2009 0.012 NS
Systolic BP 09 IS NS Date of diagnosis of hypertension -0.004 NS
Diastolic BP 09 -0.163 NS BMI - Body Mass Index

On insulin -0.17 NS WC- Waist Circumference

* NS not significant NS- Not Significant

Table 3: Regression analysis of patient-related factors showing Table 5: Regression analyses of the factors contributing to body

significant predictors of systolic blood pressure in 2009 (p>0.05). mass index and waist circumference.
Factor Beta pvalue Variable BMI (p value) WC (p value)
- Age 0.027 NS

Systolic BP 2008 0.792 <0.001

Gender 0.030 NS
Diastolic BP 2009 0.87 <0.001 WC <0.001
DiaStOliC BP 2008 -0.6 0.004 BMI <0.001
Age 0.022 NS* BMI - Body Mass Index

WC- Waist Circumference

Sex 0.028 NS NS- Not Significant
WC 2009 0.106 NS
BMI 09 0.153 NS
TG 0.003 NS
Total cholesterol -0.076 NS
HDL 0.04 NS * ,
LDL -0.097 NS g ]

[T— &
HTN Medication 0.09 NS é ) { l I
On Aspirin 0.053 NS |_ g I L .

75 r ] ]
On Statin -0.05 NS | l T l \T
Centre visit -0.011 NS J~ 1
Chronic Disease Clinic visit -0.011 NS
HBA1C 2009 -0.027 NS ' ! : ; : : : 7
. ) . Maedical Center

Date of Diagnosis of Hypertension UL NS Figure 1: Diabetes control (mean HbA1C) of patients with diabetes
* NS not significant attending the seven Ambulatory Healthcare centers.
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Healthcare centers showed significant differences regarding
diabetes and hypertension control. Center 3 predominantly showed
better care parameters and center 1 showed worse control. For
example, center 3's mean HbA1C was 7 while for center 1 it was
more than 8. The other centers were in between as shown in Figs. 1
and 2. Regression analysis also showed that the healthcare center is

a significant predictor of diabetes and hypertension control.
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Figure 2: Hypertension control (mean Diastolic and Systolic
blood pressure) of patients with hypertension attending the seven

Ambulatory Healthcare centers.
Discussion

Among the determinants assessed for better control of diabetic
and hypertensive patients attending primary healthcare centres
in Al Ain, those relating to the healthcare team were found to be
most important, not factors relating to the patient or the disease
itself. The most important determinant for improved control of
these diseases was the centre the patient attended; however, similar
resources are available in all health centres and all are managed
under the same administration in this area. The number of visits
to the designated clinics showed significant prediction for improved

control of diabetes but not for hypertension, suggesting an area

for future studies. Perhaps, monitoring patients leads to more
visits and consequently better control of their disease because 66%
of the diabetic population had glucometers, yet only 10% of the
hypertensive patients had blood pressure monitoring devices.'?

Few studies investigating determinants of the control of
hypertension and diabetics in patients are currently available.
Of those available, unlike this study, many factors were found as
predictors of worse control of these two diseases.>” These included
EBS, higher blood glucose at diagnosis, higher triglyceride and total
cholesterol levels, and younger age. In another study, predictors of
improved control included female sex, lower systolic blood pressure
(SBP) level, lower triglyceride (TG) level, lower urine albumin level,
higher LDL cholesterol, less intensive treatment for type 2 diabetes,
dyslipidemia and antiplatelets, and lower cerebrovascular reactivity.

For type 1 diabetic patients, participating in an intensified
treatment and teaching programme, HbA1 values before the
intervention, smoking, diabetes-related knowledge, home blood
glucose monitoring, age at onset of diabetes, perceived coping
abilities and C-peptide levels were among important determinants
in predicting control of this disease.”® As found in the present
study also, the baseline HbA1C values in predicting control in
diabetes is important. Similarly for hypertension, baseline blood
pressure values were the only predictors of control among all of the
studied factors in this present study; however, others have found
other patient-related factors are of importance as well in predicting
hypertension control such as sex and ethnicity."*

A number of studies have shown the effect of healthcare system
and healthcare team as predictors for improved control of diabetes
and hypertension, similar to the current study.”"” A study of
African patients monitored by physicians from 1991 to 2004 in Cote
d'Ivoire Healthcare showed healthcare system-related parameters
such as frequency of visits and duration of monitoring to be effective
for improved control of diabetes and hypertension.!” Furthermore,
influence of the healthcare team was found to have a similar effect
in another study,® where the primary care physician was the most
significant predictor of improved diabetic control, even though this
study had fewer patients with lower socioeconomic status and more
men than the present study; thus, suggests that the primary care
physician has an important role in the patient achieving proper
diabetes control. In this present study, all PHCCs were part of a
quality improvement project; however, the impact that one centre
made on these patients was not related to resources or staffing.
Centres are equally equipped and their goal is to improve the care
of diabetic and hypertensive patients. Also, all staffs were general
practitioners and nurses who very rarely had a postgraduate degree
recruited by the same managing team. When one centre stands
above the rest, the difference in quality of care is probably based on
the centre’s team function and individual capabilities; however, this
will need further study.

This study provides answers to questions clinicians are faced
with regarding patients with poor control of their diabetes and/
or hypertension. The lack of association of poor control with

traditionally thought factors could be due to the presence of other
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unstudied factors such as educational, psychological, home support
or others that may be better investigated through a qualitative
study design.'® Potential contributing factors for poor control were
provided in this study, and perhaps adjusting such factors will
contribute to improvements. This study also helps to clarify the role
of such factors such as diabetes duration, dyslipidemia and obesity
as determinants for better control of these two diseases. Healthcare
cost saving in better performing centers is another important drive
to investigate as well, in addition to the quality of life of patients.Ina
recent study in Al Ain, there was a big difference in the cost of caring
for diabetic with no complications to those with complications.
Limitations of this study include the lack of coverage of
other factors that may be determinants of control in diabetes
and hypertension. Such factors may include the following:
socioeconomic status, knowledge of both diseases, comorbidities,
and medications that patients may be taking that may affect the
outcome of their disease control. Nevertheless, a reflection of the
main areas of control is highlighted in this study. Future research
should explore other possible determinants for better outcomes.
Currently, two other studies are investigating the relation between
knowledge and diabetes control, and the psychological aspects of
control in persons with diabetes in the UAE. For healthcare policy
makers, the emphasis on healthcare professionals and their team
structure is of paramount importance. More research is needed to
investigate factors contributing to high or low performance in the
health centres so that appropriate measures for quality care can be
implemented. A study conducted in the United States found that
programs associated with better diabetes control have teams that
actively involve physicians in quality improvement, use electronic
health information systems, have authority to respond to staffing
and programmatic issues, and engage patients in care.”” Additionally,
emphasis on self-management programs that focus on even brief

counseling are promising.*’
Conclusion

The studied diseases and patients’ characteristics did not predict
poor diabetes or hypertension control in this population. The
healthcare system has emerged as a key determinant for better
outcomes, highlighting the need to assess the relevant healthcare

systems in search for improved patient care.
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