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Introduction

Abstract

Rationale, aims and objectives To assess the quality of diabetes mellitus (DM) care
provided by a group of family doctors in Beirut.

Methods An observational study, conducted at the American University of Beirut Medical
Center—Family Medicine Clinics (AUBMC-FMC), examined the electronic health records
(EHRs) of the beneficiaries of the Health Insurance Plan at the American University of
Beirut (AUB-HIP) who were older than 20 years (n = 9469) in 2009. The eligible popu-
lation included patients with DM (n = 701). Several provider/patient-directed interventions
were introduced in the late 2000s, including a comprehensive EHRs system with point-of-
care computer reminders, a provider financial incentive based on an annual performance
appraisal ranked against that of the US Healthcare Effectiveness Data and Information Set
(HEDIS) Comprehensive Diabetes Care indicators, as well as periodic up-to-date training.
Results Optimal control for HbAlc, low-density lipoprotein cholesterol, high-density
lipoprotein cholesterol, triglycerides and blood pressure were found in 58.6%, 51.0%,
22.4%, 53.3% and 60.2% of the population, respectively. 64.1% and 70.0% received
screening for diabetic nephropathy and a dilated eye examination, respectively. When
benchmarked against the HEDIS Comprehensive Diabetes Care indicators, the AUB—
HIP’s quality of care was 13% higher than the average of all plans in the United States.
Screening for nephropathy, however, did not reach the above benchmark.

Conclusions Benchmarking served as an important tool in evaluating the current DM care
offered and in detecting gaps, yet interventions are recommended for further improvement.

self-care, smoking cessation, diet and exercise counselling, and
other preventive care services [6,7]. Ensuring the control of the

The number of patients with diabetes mellitus (DM), mainly type
2 DM, is increasing worldwide [1]. In the United States, the Center
for Disease Control and Prevention estimates the prevalence of
DM among adults aged 20 years and above to be 11.3% [2].
Similarly, elevated rates of DM have been reported among Arab
populations in the Middle East [3]. The prevalence of type 2 DM
among Lebanese adults above 40 years of age increased from 8%
in the early 1990s to 15.8% in 2005 [3.,4]. Also, according to the
World Health Organization, the number of Lebanese with DM is
expected to increase from 146 000 in 2000 to 378 000 in 2030 [5],
taking into consideration that Lebanon is a small middle-income
country in the Middle East with an estimated population of around
4000 000 in the years 2000-2010.

Diabetes care is known to be a challenge because of its com-
plexity. Patients with DM nowadays require multiple medications
to control hyperglycaemia and are prone to suffer from other
common co-morbidities such as hypertension, hyperlipidaemia
and microalbuminuria. That is in addition to the need for DM

different cardiovascular risk factors, including hyperglycaemia, is
necessary to reduce the risk of microvascular and macrovascular
disease complications and consequently mortality rates [6—11]. Yet
in spite of the availability of different potent anti-diabetic medi-
cations and clear scientifically evident guidelines, the primary care
of patients with DM remains to be suboptimal [12,13]. Data from
the National Health and Nutrition Examination Survey have dem-
onstrated little improvement in the control of risk factors between
the 1988-1994 and the 1999-2002 surveys, particularly with
regard to hemoglobin Alc (HbAlc) and blood pressure (BP) [14].
Studies previously conducted in Lebanon also highlighted the poor
control of DM and its co-morbidities [15,16]. This gap in the
translation of clinical guidelines into actual practice was reported
to be more prominent with DM than with other chronic diseases
[17]. Defining optimal DM care is difficult; hence, benchmarking
outcomes can serve as a baseline upon which doctors and organi-
zations can depend. This renders DM care outcomes measurable
against achievable goals realized in developed health care systems;
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therefore, gaps can be detected, and interventions can be tailored
accordingly. For instance, the diabetes-related goals for a healthier
US population, developed by the National Healthcare Quality
Report and reviewed and re-established every decade [18], can be
helpful as an international benchmark for DM care.

Objectives

This study aims at assessing the current quality of care provided by
family doctors to adult patients with DM benefiting from the
Health Insurance Plan (HIP) at the American University of Beirut
(AUB), as well as at comparing the adherence to international
standards of medical care in DM between the years 1998 and 2009.

Methods

Study population

The electronic health records (EHRs) of all AUB-HIP adult bene-
ficiaries older than 20 years (n = 9469) were reviewed for eligibil-
ity. The eligible population included patients with DM benefiting
from the AUB-HIP in 2009, but excluded those with gestational
DM. Patients were classified as diabetic (n =701 in 2009) if
already diagnosed, based on the International Classification of
Diseases, and/or have been found to have an HbAlc > 6.5% rec-
orded in their EHRs.

Diabetes care-related interventions at
AUBNMC-FNMC

The Family Medicine Clinics at the American University of Beirut
Medical Center (AUBMC-FMC) is the health management
organization that provides care to the university’s HIP benefi-
ciaries, that is, AUB students, faculty, staff and their dependents,
serving as the gateway for their various medical care needs. The
above-mentioned plan encompasses coverage for all investiga-
tions, consultations and in-hospital medical services.

Several provider and/or patient-directed interventions have been
introduced at the AUBMC-FMC since 1998 in order to boost
clinical preventive services as well as patient health. The first
intervention, referred to as the diabetes flow sheet paper, was
introduced in 1998 and later followed by the launching of an
electronic patient registry (EPR) in 2000. Furthermore, at the
beginning of 2009, comprehensive EHRs including a set of
evidence-based computer reminders to doctors about overdue pre-
ventive services (immunization, screening and diabetes care), were
introduced and solely utilized for all data entry (diseases codes,
visits, etc ...), as well as the review of laboratory results and
trends. Moreover, in order to compensate for and to overcome any
gaps in family doctors’ information technology capabilities,
doctors were also provided with a printed encounter sheet that
included the required preventive care services, tailored to the
needs of each individual patient. Also, a provider financial incen-
tive related to the degree of implementation of the required pre-
ventive services was adopted. For this purpose, an annual
performance appraisal for doctors ranked against that of the
Healthcare Effectiveness Data and Information Set (HEDIS) Com-
prehensive Diabetes Care indicators (All-Plan Mean) was imple-
mented [19]. Furthermore, the family doctors have been receiving

© 2015 John Wiley & Sons, Ltd.
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periodic and up-to-date training on diabetes care and the latest
diabetes guidelines. Family doctors at AUBMC-FMC play the
role of gatekeepers, as the subscribers to the AUB-HIP cannot
automatically benefit from any health service without having a
regular visit with their family doctor first. In addition to the man-
datory regular visit with their family doctor in order to benefit from
health services, it became mandatory for patients with chronic
diseases, who are entitled to medication coverage (49.6% of the
target population with DM), to follow-up with their family doctors
every 3 to 6 months. Finally, in 2009, a session on the patient-
centred approach became an indispensable component of the
family medicine introductory course offered to graduate doctors
joining the family medicine residency programme.

Study design

This observational study was conducted in February 2010. The
eligible population’s EHRs were utilized to retrieve the informa-
tion ever documented about demographic data (age, sex, marital
status), smoking status, weight, height, co-morbidities (hyperten-
sion, dyslipidaemia, etc . . .), chronic medications, in addition to
glycaemic control and cardiovascular disease risk factors monitor-
ing. Patients were considered hypertensive if already diagnosed or
found to have elevated BP on two different clinical encounters
(systolic BP (SBP) >135 mmHg, diastolic BP (DBP) >85 mmHg).
The averages of SBP and DBP documented measurements in 2009
were calculated and used in the analysis. The most recent labora-
tory results in the year 2009 were retrieved from the AUBMC
laboratory database to ensure the availability of the results of tests
requested by both AUBMC-FMC doctors as well as the consulted
specialists at AUBMC. The data retrieved and results obtained
were subsequently compared with similar figures collected in 1998
and to results reported by international studies. The approval of the
Ethical Review Committee at AUB was secured prior to the ini-
tiation of this study.

Statistical analysis

Data were anonymously entered to SPSS 15 (SPSS Inc., Chicago,
IL, USA), and the prevalence of DM among the AUB-HIP popu-
lation was calculated. Descriptive statistics were utilized to char-
acterize the studied population and to assess doctors’ adherence to
practice guidelines. Data were reported as means (£SD), or as
absolute numbers and percentages. Moreover, percentages were
compared using chi-square tests to the 1998 data as well as to
international studies.

Results

Prevalence of DVl among the AUB-HIP
population in 2009

The prevalence of DM among the AUB-HIP population older than
20 years was found to be 7.4% among both males and females, and
the highest 10-year age-specific rates were noticed among the age
groups 71 to 80 years (26.9%) and 61 to 70 years (21.7%; Fig. 1).
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Figure 1 Prevalence of type 2 diabetes mellitus by age and gender
among the AUB-HIP population in 2009.

Characteristics of the AUB-HIP population
with DM in 2009

The mean duration of DM since the date of EHRs documentation
was 7.7 years (¥4.1), with 27% of the mean duration =10 years.
Moreover, the mean age of eligible patients was equal to
65.0 years (£12.1). The prevalence of co-morbidities, namely,
smoking, hypertension and dyslipidaemia were found to be 35.5%,
87.4% and 88.0%, respectively. However, the prevalence of over-
weight and obesity could not be calculated because of the inad-
equate documentation of height measurements. Among the
patients with fully documented and updated medications who are
entitled to the AUB-HIP chronic medication coverage [49.6%
(n = 348) of the population with DM], 67 were on insulin therapy
(19.2%): 11 on strict insulin therapy (5 on basal insulin + non-
basal insulin, 6 on basal insulin alone), 41 on oral medication(s) +
basal insulin, and 15 on oral medications + basal insulin + non-
basal insulin.

Documentation of diabetes mellitus pre- and
post-2009 interventions

The number of patients with DM older than 20 years of age
increased from 539 in 2008 to 701 in 2009. While 38 patients with
DM quit the AUB-HIP population in 2008, 51 patients with DM
joined in 2009. Moreover, in 2009, 149 patients benefiting from
the AUB-HIP were discovered to have new onset DM. Only 4 of
the 701 patients had type 1 DM.

Control indicators in 2009 (Table 1)

Six hundred sixty-four out of 701 of patients with DM (94.7%)
visited the AUBMC-FMC at least once during the year 2009. The
documentation rate of HbAlc results was 97.4%, and the mean
frequency of HbAlc tests performed per patient per year was 2.1.
The documentation rates of other co-morbidities are illustrated in
Table 1. Smoking status was documented for 87.2% of the studied
population, among which 28.5% were current smokers. On the
other hand, there was a large deficiency in the documentation of
some DM-related complications, such as eye complications, neu-
ropathy, other vasculopathies and diabetes foot diseases.
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The mean HbA1c for the studied population in 2009 was found
to be 7.2. 58.6% of the patients tested reflected optimal control for
HbAlc (<7.0), whereas 9.6% revealed very poor control (>9.0).
With regard to lipid panel control, the means for total cholesterol,
low-density lipoprotein cholesterol (LDL-C), high-density lipo-
protein cholesterol (HDL-C) and triglycerides were 175.3, 102.6,
44.2 and 159.2 mg dL', respectively. Moreover, optimal control
for LDL-C (<100 mg dL™"), HDL-C (>45 mg dL™" in males and
>55 mg dL™! in females) and triglycerides (<150 mg dL™") were
found in 51.0%, 22.4% and 53.3% of the eligible population in
2009 respectively. As for BP indicators, the means for SBP and
DBP were 134.3 and 72.4 mmHg respectively, and optimal control
was observed in 57.3% and 82.9% of the studied population for
SBP (<135 mmHg) and DBP (<85 mmHg), respectively. 64.1% of
the studied population received screening for diabetic nephropa-
thy, out of which 54.6% had negative results for microalbuminuria.
Finally, a dilated eye examination was documented for 70.0% of
the study population.

Discussion

Summary

The prevalence of DM in the current study was 7.4%, 11.1% and
14.7% in subjects older than 20, 30 and 40 years of age, respec-
tively. Although this study did not survey the same patients of the
AUB-HIP population in 1998 and 2009 (i.e. no paired data), our
results have demonstrated that diabetes care at the AUBMC-FMC
has significantly improved between the years 1998 and 2009; the
mean age of patients with DM increased from 62.5 to 65.0 years,
and there was a significant improvement (P of chi-square test
<0.01) in the documentation of HbAlc (39.7% and 97.4%, respec-
tively), albuminuria (6.9% and 64.1%, respectively), annual
dilated eye examination (50.0% and 70.0%, respectively) and
weight (42.2% and 76.0%, respectively); as well as a better control
of HbAc, total cholesterol, triglycerides and DBP (Table 2) [15].

Strengths and limitations

In spite of not being a population-based research project, this study
hosted a relatively large population, which is diverse in terms of
the individuals’ socio-economic backgrounds, making it quite
similar to the Lebanese population.

A cohort study to survey the same patients over years (i.e. paired
data) is needed, and this should be feasible taking into considera-
tion the newly implemented EPR. It is also worth mentioning that
the AUBMC-FMC nurses and the AUBMC dietitians are not
consistently involved in diabetes care and patient education, which
weakens the power of a multidisciplinary team care. Future strat-
egies need to address these limitations as well as the documented
deficiencies in quality of care and doctor prescribing behaviours,
in order to enhance patient comprehensive care and facilitate its
continuity.

Comparison with existing literature

The DM prevalence rate detected in this study is slightly lower
than the 15.8% prevalence rate previously reported among Leba-
nese adults older than 40 years in 2005 [3]. Hence, it may be

© 2015 John Wiley & Sons, Ltd.

8SUS017 SUOWILLIOD SAIIEID) 3|t jdde 8y Ag pausenoh a8 s3Il VO 88N J0 S3IMNU 0} Akeid173UIUO AB|IM UO (SUORIPUD-PUE-SWLBHWO0D" AS | 1M Akeiq]1BUUO//SANY) SUORIPUOD PLe SWiB | 83Ul 39S *[7202/70/LT] uo Arigi auliuo A8IM ‘NONVEST1-I4VNIH Ad 98EZT dBI/TTTT'0T/I0p/wod A8 im Al 1 jpul|uo//sdny woiy papeojumod ‘G ‘GTOZ ‘€GL2S9ET



N.A. Lakkis et al.

Diabetes care in a primary care center

Table 1 Control indicators of the AUB-HIP

. . ) . . Documented
ggg;ligc;n;(\)/;t)h diabetes mellitus in the year % Ranges % Mean (+SE)
HbATc (%) 97.4 7.2 (£1.4)
<7 58.6
7-7.9 21.0
8-8.9 10.8
>9 9.6
Total cholesterol 86.0 175.3 (£38.3)
(mg dL™) <150 25.1
<200 75.7
LDL cholesterol 86.0 102.6 (£35.0)
(mg dL™) <70 19.0
<100 51.0
<130 80.3
HDL cholesterol 86.0 44.2 (£13.3)
(mg dL™") >55 in females 22.4
and >45 in males
>40 56.8
Triglycerides 86.0 159.2 (+83.2)
(mg dL™) <150 53.3
<200 80.1
SBP 84.0 134.3 (£18.5)
<130 48.8
<135 57.3
<140 71.7
DBP 84.0 72.4 (+11.7)
<80 82.7
<85 82.9
<90 90.1
SBP/DBP <140/90 60.2
Serum creatinine (mg dL™) 85.5 0.88 (+0.48)
Albuminuria 64.1 86.3 (+198.4)
Absent 54.6
Microalbuminuria* 36.1
Macroalbuminuria* 7.3
Dilated eye examination 70.0

*Microalbuminuria: 30-299 mg g™' creatinine and macroalbuminuria: >300 mg g™' creatinine.

reasonable to consider that the current study may closely empha-
size the burden of DM in the Lebanese population. It is thus worth
noting the alarming increase in the prevalence of DM (7.4%),
which has almost doubled since 1998 (4.1%) among the AUB-HIP
population over 30 years of age [15].

When HEDIS Comprehensive Diabetes Care indicators [19]
were used to calculate the Diabetes RDI Quality Index of the
AUB-HIP in 2009 compared with All-Plan Mean in the United
States calculated by the National Care Quality Assurance [20], it
turned out to be 1.13, indicating that the AUB-HIP’s quality of
care for DM was about 13% higher than the average of all plans in
the United States (Table 3) [19,20]. Furthermore, this quality index
was almost similar to that of Medicare, which was the best 2009
DM care benchmark in the United States (Table 3) [20]. However,
in discrepancy to other diabetes care indicators, screening for
nephropathy among the AUB-HIP population has significantly
improved, yet did not reach the above-mentioned benchmark. This
may be explained by several AUBMC-FMC doctors opting not to
be strict on requesting this test for a patient who is already main-
tained on the maximum dose of angiotensin-converting enzyme
inhibitors and/or angiotensin receptor blockers.

© 2015 John Wiley & Sons, Ltd.

Different interventions including the comprehensive EHRs, as
well as the periodic doctor training in diabetes care and in
patient-centred biopsychosocial approach, have likely contributed
to the improvement in diabetes care at AUBMC-FMC. More-
over, one cannot ignore the positive effect of updates in diabetes
guidelines and in diagnostic criteria, as well as the constant
introduction of new anti-diabetic medications with novel thera-
peutic and combination options. The existing literature seems to
be in consensus with regard to the effects of the above-
mentioned interventions. For instance, the multifaceted interven-
tions approach that includes EHRs and EPRs, doctor education
and reminder system, a regular patient follow-up schedule,
regular timely audits, as well as the adoption of patient-focused
education and counselling have been found to improve quality of
diabetes care in Western countries and particularly the United
States [21-27]. Furthermore, EHRs and EPRs were found to play
an important role, particularly when their rate of utilization is
moderate to high, which is the case at AUBMC-FMC [28].
Finally, benchmarking proved to be a valuable tool for enhancing
DM care and attaining critical quality indicators in DM

[29].
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Table 2 Control of diabetes mellitus and cardiovascular risk factors in AUB-HIP data in 1998 and OPD-AUB data in 2008 versus AUB-HIP in

2009 data
1998 Population with diabetes benefiting 2009 Population with diabetes
from AUB-HIP'® (n = 204) benefiting from AUB-HIP (n = 701)
Optimal Optimal
Indicator Mean control % Mean control %
HbAlc % (<7.0) 8.3 28.3* 7.2 58.6
Total cholesterol (<200 mg dL™") 216 34.0% 175.3 75.5
LDL-C (<100 mg dL™) 102.6 51.0
Triglycerides (<150 mg dL™) 208 29.6* 169.2 53.3
BP(mmHg)
Systolic (<135) 134 55.4" 134.3 57.3
Diastolic (<85) 70 65.7* 72.4 82.9
(<140/90) 60.2
Negative microalbuminuria 54.6
Annual dilated eye examination 22.1* 66.0
Non-smokers 71.5

Comparison made using chi-square for proportion using HIP-AUB data in

respectively.
P of chi-square: “P>0.05; *P < 0.001.

1998 and OPD-AUB data in 2008 versus HIP-AUB in 2009 data column,

Table 3 Control of diabetes mellitus and

HIP-AUB Plan All-Plan Medicare . diovascular risk factors in the HIP-AUB

HEDIS diabetes (CDC) indicators* Rate 2009 Mean* 2009** ) )
population compared with HEDIS

HbA1c testing 97.4% 82% 89.6% Comprehensive Diabetes Care (Diabetes
HbATc poor control 9.6% 29% 28.0% CDC) indicators Plan Rate, All-Plan Mean*
HbA1c control (<8%) 79.6% 64% 63.7%
HbA1c control for selected populations (<7 %) 58.6% 44% 43.4%°
Eye examination 70.0% 58% 63.5%
LDL-C screening 86.0% 71% 87.3%
LDL-C control (<100 mg dL™") 51.0% 46% 50.0%
Medical attention for nephropathy 64.1% 74% 88.6%
BP control (<130/80 mmHg) 43.3% 29% 33.3%
BP control (<140/90 mmHg) 60.2% 52% 60.5%
Average of all rates 62.0% 54.9% 60.8%

RDI Quality Index* = Plan Average/All-Plan Average = 62.0%/54.9% = 1.13 indicating that this
plan’s quality of care for diabetes was about 13% higher than the average of all other plans with a

similar population.
*Reference: 20.
**Reference: 19.

SHbA1C < 7.0 is not present for the year 2009, so the reported one in 2008 was used.

However, although results from the current survey are encour-
aging, the interventions introduced between 1998 and 2009 were
insufficient to achieve all DM control targets. First, the sole utili-
zation of EHRs and EPRs, even if high, does not guarantee high-
quality care. Therefore, multiple audits and annual doctor-centred
performance feedback may be associated with further improve-
ment. In this regard, Schmittdiel er al. emphasized that quality
improvement efforts should mainly target clinicians’ lack of
therapy intensification and patients’ lack of adherence to medica-
tion [30]. Second, in their 2012 position statement, the American
Diabetes Association and the European Association for the Study
of Diabetes recommended involving patients in formulating their
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own health care decisions, as this is believed to enhance compli-
ance with therapy [8]. In other words, the patient should be the
final decision maker regarding his/her lifestyle, and to a certain
extent, regarding the pharmaceutical interventions used according
to his/her preferences, needs and values [8]. For this purpose,
proper and comprehensive patient education upon diagnosis, and
regularly thereafter, regarding disease progression, management,
monitoring, as well as the high probability of needing insulin
therapy in the future is critical and imperative in caring for any
patient with DM [8,12]. The latter should be done while combating
the clinical inertia in insulin initiation and intensification in
patients with DM type 2 [31,32].

© 2015 John Wiley & Sons, Ltd.
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Implications for research and/or practice

The delivery of DM care is complex, and multiple interventions
are required to achieve the necessary improvements. Benchmark-
ing has served as an important tool in evaluating the current DM
care offered at AUBMC-FMC and in detecting gaps. Neverthe-
less, further implementation of interventions such as periodic
doctors’ performance feedback, enhancement of the patient-
centred approach/care with regard to doctor training and clinical
practice, including regular comprehensive patient education initi-
ated at diagnosis or even earlier as well as a patients’ reminders
system, is recommended.
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