ORIGINAL REPORTS: DIABETES / OBESITY AND
OTHER CHRONIC CONDITIONS

ASSESSING PREDICTORS FOR SUSTAINABLE MANAGEMENT OF TYPE 2 DIABETES USING
EVIDENCE-BASED GUIDELINES IN PUBLIC PRIMARY CARE IN A PREDOMINANTLY
AFRO-CARIBBEAN POPUILATION

Purpose: The purpose of our study was to
assess the success in the public primary health
care clinics in Barbados, a developing nation
with a predominantly Afro-Caribbean popula-
tion, of achieving the targets for the manage-
ment of type 2 diabetes (T2D) set by local
guidelines introduced in 2006. The targets are:
A1C<6.5% (48 mmol/mol), blood pressure
(BP) =130/80 mm Hg and LDL cholesterol
<1.8 mmol/L.

Methods: A retrospective descriptive chart
review of 499 (317 females, 182 males) T2D
patients using random quota sampling.

Results: Only 41.2% (Men 48.3%, women
36.8%, P=.048) of the patients reached
the A1C target, 39.3% (men 48.6%, women
34.0%, P=.002) reached BP target and 8.6%
(men 10.8%, women 7.3%, P=.24) reached
the LDL target and only 1.2% (n=3) attained
all three targets.

Conclusion: Similar to other studies in devel-
oped and developing countries of varying
ethnic composition, there was suboptimal
attainment of the defined targets for all
parameters and inadequate monitoring. The
main predictors affecting the attainment
of treatment goals were the frequency of
monitoring, duration of the disease, sex and
ethnicity related factors. Interestingly, the
findings support a possible viewpoint that
ethnicity, defined by an interplay of genetics,
culture and environmental attributes, is not the
single most important predictor for poor target
attainment in T2D. The low attainment of the

From The Faculty of Medical Sciences,
Cave Hill Campus, The University of the
West Indies, Barbados, West Indies.

Address correspondence to Anders
Lassen Nielsen MD, MPH, MPA; Associate
Professor FMS; Cave Hill Campus; Univer-
sity of the West Indies; Bridgetown, Barba-
dos, WI; +1 246 417-4694; +1 246 438-
9170 (fax); anders@lassen-nielsen.com or
anders.nielsen@cavehill.uwi.edu

Hazel Forde, RN, MPH; Monica Marshall, RN, MPH;
Damian Cohall, PhD; Anders Lassen Nielsen, MD, MPA, MPH

targets emphasizes the question of less rigorous
and more individualized treatment to achieve
better outcomes in a developing territory as
recommended by the 2014 guidelines. (Ethn
Dis. 2014;24[4]:469-474)
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INTRODUCTION

Barbados has a population of 273,925
(2011) which is predominantly of African
descent (93%). With an estimated preva-
lence of diabetes of around 17% in
persons aged <60 years and 21.6% in
persons aged >60 years, the figures are
among the highest in the Latin American
and Caribbean countries." Studies suggest
that the prevention of macro- and micro-
vascular complications of diabetes mellitus
type 2 (T2D) require not only control of
hyperglycemia but the integrated manage-
ment of hypertension and dyslipidemia as
well.”™ However the specific target or goal
for these parameters is the subject of much
debate.® Also, it has been reported that
ethnicity has predisposed minorities to
poorer attainment of the treatment goals
and outcomes.”'® While these disparities
may be related to equity and accessibility,
biological factors such as having any of the
major risk factors associated with the
cardio-renal syndrome and salt sensitivity/

Editor’s note: Data found in this article
were originally presented at the 58th Annual
CARPHA (CHRC) Scientific Meeting held in
Barbados during May 2—-4, 2013.

Ethnicity & Disease, Volume 24, Autumn 2014

low renin status in persons of African
descent have been considered the main
contributors to the ethnic disparities in
health status.'"'?

There is a general assumption that
following evidenced-based guidelines and
reaching target goals reduce the risk of the
complications of T2D. Thus evidence-
based guidelines are useful for regularizing
optimal care and standardizing practices.
The Caribbean Health Research Council
(CHRC) guidelines were introduced to
the polyclinics in 2006."> The guidelines
identify targets of glycosylated hemoglo-
bin A1C (A1C) <6.5% (48 mmol/mol),
blood pressure =130/80 mm Hg and
LDL cholesterol <1.8 mmol/L. These
targets were considered to be commensu-
rate to the evidence-based approaches to
managing diabetes in the multethnic
Caribbean region.

Barbados has a state-run health care
infrastructure, and care is free at the
point of delivery. It is estimated that
approximately half of the population use
the public service."* Eight polyclinics
serve as the primary health care delivery
points of which four have a specialized
clinic for patients with diabetes; however,
the specialized clinics are not staffed by
an endocrinologist/diabetologist.

Our study sought to assess and
quantify blood glucose, blood pressure
and cholesterol control in persons diag-
nosed with T2D who are not on insulin
treatment after the introduction of the
CHRC guidelines. Also, it has attempted
to identify predictors for optimal mon-
itoring and target goal attainment.
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Table 1. General characteristics of the study population, N=499°

Sample Range

Female Male

Variable n Total n=2317 n =182 Min Max
Age, years 499 65.4 £12.1 65 * 12.7 66 * 11.2 34 95
Duration of DM, years 290 9.8 £6.3 10.5 £ 6.6 8.9 £56 2 30
A1C, %, mmol/mol 301 70*x 1.6 7116 70 *x 1.7 2 12.3

53 £ 17.5 54 +17.5 53 = 18.6 - 111
Fasting BG, mmol/L 282 8.1 =32 8.1 =32 81 =17 2.6 19.2
LDL Cholesterol, mmol/L 374 3.0+ 13 3.1 +22 2.8 +09 1 33.3
BP - systolic, mm Hg 496 133 £ 14.6 134 £ 14.8 130 = 14.0 64 190
BP - diastolic, mm Hg 496 78 £9.0 78 £ 9.1 77 £ 8.8 33 105
Weight, kg 380 77.5 £17.2 76.5 = 17.6 79.3 £ 16.5 40 146.5

DM, diabetes mellitus; BG, blood glucose, LDL, low-density lipoprotein; BP, blood pressure.

@ Data are mean = SD unless specified otherwise.

Our study sought to assess and
quantify blood glucose, blood
pressure and cholesterol control
in persons diagnosed with T2D
who are not on insulin
treatment after the introduction
of the CHRC guidelines.

METHODS

Our study is a descriptive retrospec-
tive chart review of patients categorized
as T2D not treated with insulin who
attended the 8 public polyclinics. Inclu-
sion criteria were aged =25 years with a
minimum of 2 visits per year during the
period January 2009-December 2010.
Exclusion criteria were insulin treatment
and/or referral to Queen Elizabeth
Hospital’s endocrine/diabetes clinic (the
only public specialist clinic on the island)
during the study period.

Participants were selected using
random quota sampling with random
selection of records and replacement
using the clinics’ administrative patient
database (based on the ICD-9-CM
international classification of diseases,
ninth revision, clinical modification).
The patients’ files are handwritten and
if not found legible or not fulfilling the
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inclusion criteria the next file in the
clinics filing system was pulled. Identi-
fiable data of attending physicians,
clinic staff, institutions and patients
were omitted in order to maintain
confidentiality and anonymity. Extrac-
tion of data from the selected charts was
compiled in a Microsoft Access® data-
base designed from a validated data
abstraction tool.”

Blood pressure readings were ob-
tained from the patients’ files. Labora-
tory reports were used to verify A1C
and LDL cholesterol results. The LDL
cholesterol measurements were assessed
using spectrophotometry and reagent
kits (Roche Diagnostics LDL-C plus
2nd Generation, Roche Diagnostic
Corporation, Indiana US) at the Queen
Elizabeth Hospital Laboratory. All A1C
were analyzed at the Public Health
Laboratory by a PDQ system (Primus
PDQ Plus, PRIMUS Corporation,
Missouri USA). Data analysis was
carried out using Stata Statistical Soft-
ware: Release 12 (StataCorp 2011,
College Station, Texas US). Pearson’s
linear regression was used for compar-
ison of groups who did or did not meet
the various targets. Student’s 7 test was
used to determine difference between
means, ANOVA for factorial analysis
and Chi squared test was used to
establish any sex differences, the type
of care provided at the clinics and target
attainment. Statistical significance was
set at the 95% confidence level.

Ethnicity & Disease, Volume 24, Autumn 2014

The study was approved by the
Institutional Review Board of the Uni-
versity of the West Indies and the
Ministry of Health, Barbados.

RESULTS

The total study sample consisted of
499 records from the 8 polyclinics.
Table 1 displays the general character-
istics of the sample.

Table 2 indicates that 60.3% of the
participants had A1C done during the
study period. Of the monitored partic-
ipants, 41.2% reached the target of A1C
of less than 6.5% (48 mmol/mol);
61.1% had recorded values of =7.0%
(53 mmol/mol). Target attainment for
A1C was significantly higher for males
(48.3%) than females (36.8%). There
was no significant difference in the
mean A1C between sexes in the groups
who did attain the target (males 5.7%
[39 mmol/mol], SD * .52%, females
5.7% [39 mmol/mol], SD * .69%,
P=.99) and those who did not attain
the target (males 8.2% [66 mmol/mol],
SD *+ 1.51%, females 7.9% [63 mmol/
mol], SD = 1.34%, P=.14). Of the
participants, 94.6% had records of
prescribed anti-diabetic medication.

The mean length of duration of the
disease was slightly higher, although not
significant, in those who attained the
target than those who did not (10.8
years, SD £7.2 vs 10.4 years SD * 6.3;
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Table 2. The number and % of patients (total, female and male) who attained targets for blood glucose, blood pressure

and cholesterol®

Total Measured

Within Target

Females within Target

Males within Target

Chi Squared
Target(s) n n % n % n % Test, Value
BP 496 99.4 195 39.3 107 34.0 88 48.6 .002
A1C 301 60.3 124 41.2 68 36.8 56 48.3 .048
LDL cholesterol 373 74.7 32 8.6 17 7.3 15 10.8 .240
A1C and BP 301 60.3 41 13.6 19 10.3 22 19.0
A1C and LDL cholesterol 244 48.9 10 4.1 5 3.3 5 5.3
BP and LDL cholesterol 373 74.7 17 4.6 7 3.0 17 7.1
A1C, BP and LDL cholesterol 244 48.9 3 1.2 1 0.7 2 2.1

? None of the sex differences reached significance.

P=.64). Mean AIC was higher in
persons attending the specialized clinics
however this difference was not statisti-
cally significant (P=.24) (Table 3).
Table 2 shows that 99.4% of the
study participants had blood pressure
measurements done. The overall attain-
ment of the target blood pressure of
=130/80 mm Hg was 39.3%. Target
attainment for BP was significantdy
higher (P=.002) for males (48.6%)
than females (34.0%). However there
was no significant difference in the
mean systolic BP between sexes in the
groups who did and those who did not
attain the target (P=.934).The preva-
lence of a diagnosis of hypertension was
82.2% and 77.9% of the participants
were on antihypertensive medication.
Table 2 also indicates that 74.7% of
the participants had LDL cholesterol
measured. Of these only 8.6% were
within the target goal <1.8 mmol/L.
There was no statistically significant
difference in target attainment between
males and females (P=.24) nor any
significant differences between the mean
LDL-cholesterol in the groups (P=.667).

43.5% of the participants (n=217) were
on lipid lowering medication.

Table 3 indicates that target attain-
ment for BP and LDL were higher in
the specialized clinics, but the difference
in LDL was not statistically significant.
The mean length of duration of the
disease in all clinics was 10 years (SD *
6). The mean length of duration of
disease was significantly higher among
persons attending the specialized clinics
than the non-specialized clinics 10 (SD
*+ 7) years vs 8 years (SD * 6; P=.012)
(data not shown).

The difference in sex ratios of persons
attending the specialized vs non-special-
ized diabetic clinics was not statistically
different (.37 SD * .48 vs .36 SD *+ .48;
P=.82). The mean age of persons
attending the specialized clinics was
slightly greater than the mean age of
persons attending the non-specialized
clinics 65 years (SD = 12) vs 64 years
(SD = 12; P=.233) (data not shown).

Table 4 shows that there is no
significant difference in target attain-
ment between those with vs without
measured A1C.

By comparing A1C, LDL, BP and
weight measure values from the first
year with the results from the second
year, a significant increase in mean A1C
from 6.6% to 7.4% (P<.05) was
observed. However a decrease in BP
was observed; mean systolic decreased
from 134.2 to 130.1 mm Hg (P<.05)
and mean diastolic from 79.0 to
76.1 mm Hg (P<.05). We also ob-
served a decrease in mean weight from
76.8 to 73.0 kg (P<<.05). A non-
significant increase in mean s-LDL was

observed (3.0 to 4.5, P=.11).

DISCUSSION

The study population was individu-
als with T2D not treated with insulin.
This sample excluded complicated cases
(ie, those needing insulin for glycemic
control), which would likely be treated in
the specialist tertiary health care clinic in
the hospitals. Our study addressed the
less complicated cases and newer onset of
disease, which is usually managed in the
primary care setting,.

Table 3. Comparison of mean A1C, BP and LDL-cholesterol between specialized and conventional clinics

Specialized Clinics

Conventional Clinics

Mean Mean
Target (95% CI) Target Attainment (95% CI) Target Attainment t-test, P
A1C, %, mmol/mol 7.1%(6.9-7.4) 54(52-57) 39%(n=79) 6.9%(6.6-7.2) 52(49-55) 46%(n=65) .24
BP - systolic 132 mm Hg(130-133) 53%(n=156) 135 mm Hg(133-137) 27%(n=5T1) .007
BP - diastolic 77 mm Hg(76-78) 70%(n=211) 80 mm Hg(78-81) 55.6%(n= 109) .0003
LDL cholesterol 3.1 mmol/L(2.8-3.4) 11%(nh=24) 3.1Tmmol/L(2.8-3.5) 5%(n= .87
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Table 4. Comparison of target attainment between the groups with or without A1C measurements

With Measured A1C %

Without Measured A1C %

Mean Mean
Target (95% ClI) Target Attainment (95% CI) Target Attainment t-test, P
FBS 8.03 mmol/L(7.56-8.49) 55%(n=93) 8.22 mmol/L(7.60-8.83) 54%(n=61) .63
BP - systolic 132 mm Hg(131-134) 49%(n=148) 134 mm Hg(132-136) 44%(n=286) .19
BP - diastolic 78 mm Hg(77-79) 67%(n=201) 78 mm Hg(77-80) 61%(n=119) .53
LDL cholesterol 4.6 mmol/L(2.8-6.4) 9%(n=21) 3.0 mmol/L(2.8-3.2) 9%((n=11) .20

It is surprising that almost all
in our sample had their BP
measured but AIC and

cholesterol were not measured

as frequently.

With the exception of A1C all the
other parameters we measured were
within ranges observed in other studies.
These studies reported A1C measure-
ments in the range 94%-65%, for
cholesterol 93%-63% and for blood
pressure 97%.'"'® The consistency of
the data may support the inference that
there may be similar factors impacting
monitoring in the primary care system
globally. Of our sample, 99.4% had
their BP measured; this was associated
with optimal target attainment among
the patients.

Some local organizational barriers
that explain the low measuring frequen-
cies have been identified previously."”
Regional studies have shown that inter-
ventions can be successful in increasing
monitoring frequencies.”® Tt is surpris-
ing that almost all in our sample had
their BP measured but A1C and
cholesterol were not measured as fre-
quently. We can speculate the reason is
that BP is measured by nurses and is a
feasible routine procedure with the use
of automated sphygmometers. The oth-
er testing requires blood samples, which
is a more time-consuming and compli-
cated process; First, the doctor has to
write a requisition; Second, the patient
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has either the choice of a long wait on the
same day to have blood sampled by a
nurse or phlebotomist, or alternatively
come back another day; Third, the
samples are sent to an outside laboratory
and results aren’t likely discussed with the
patient undl the next visit (ie, post hoc).
We can speculate that many physicians
see litde added benefit in doing A1C
testing post hoc in some of their patients.
In addition the physicians are being asked
to be cost efficient and told that A1C is
an ‘expensive test. It appears, from a
health care system point of view, that the
current practice is an inefficient use of
AI1C testing. Also, there has been exten-
sive focus on blood pressure control over
a longer period of time in comparison to
lipid and A1C control in Barbados.
Only 41% of the participants whose
A1C levels were monitored attained the
CHRC target of <6.5% (48 mmol/
mol). Notably, 61% of the patients who
had their AIC measured reached the
American Diabetes Association’s target
of A1C of <7.0% (53 mmol/mol),
which was very similar to that of the US
National Health and Nutrition Exami-
nation Survey (NHANES) 2003-2006
where the target goal was <7.0%.>'
However the results from our study are
better than other published results.>**
Recently reported regionally was a 29%
target attainment in Puerto Rico.**
Studies have shown the threshold of
7.0% (53 mmol/mol) and down to
6.5% (48 mmol/mol) was instrumental
in reducing macro-vascular and micro-
vascular risk respectively.lg’25 However
lowering A1C below 6.5% (48 mmol/
mol) may have been challenging and
also may not be advantageous given the
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risk of hypoglycemia and other side
effects.”>° The patients who are reach-
ing the target for A1C are really tightly
controlled since they are reaching a
mean of 5.7% (39 mmol/mol) for both
females and males. Some studies show
evidence of a j-curve effect for cardio-
vascular mortality that reaches a trough
around 7.5 (58 mmol/mol).?® Hence,
glucose lowering should be tailored on
an individual basis;”’ using factors such
as age, disease duration, life expectancy
and the risk of hypoglycemia from
pharmacotherapy.®”**

Some studies have shown that
persons of African descent tend to have
higher A1C, BP and LDL cholesterol
While some

uncertainties exist about the impact of

than other racial groups.21

social conditions and access to health
care on these findings, biological factors
such as the prevalence of cardiorenal
syndrome risk factors and salt sensitiv-
ity/low renal status may also play roles
in poor attainment of treatment goals
and health outcomes in persons of

. 11,12
African descent.

Interestingly, this
ethnicity-related factor was not reflected
in our study vs other studies with
varying ethnic compositions.z’m_24 This
could suggest that perceived disparities
observed in target attainment in persons
with T2D may not be greatly influenced
by ethnicity.

There was no statistically significant
difference in the average AIC in
patients attending specialized clinics or
conventional clinics — 7.1% (54 mmol/
mol) and 6.9% (52 mmol/mol), respec-
tively. However, there was a significant
improvement in target attainment
with both systolic and diastolic blood



pressures in the specialized clinics. This
difference may reflect that the specialized
diabetes clinics in Barbados procure better
blood pressure control than lipid and
glycemic control when compared with
polyclinics with non-specialized clinics. It
could be due to a deeper understanding of
the critical control parameters for man-
aging T2D and faster adaptation of new
knowledge by physicians in the specialized
clinics. Further studies are required to
explore this phenomenon.

The level of screening for A1C rose
from 28% before, to 60.3% after, the
introduction of the guidelines.14 Attain-
ment of target goal for A1C also rose
from 25% to 41.2% while noting that
the A1C target for the Adams and Carter
study was <7.0% (53 mmol/mol) and
also included patients on insulin.'® Tc
cannot be verified whether the increase in
the proportion of individuals with T2D
reaching the target reflects: 1) better
control; 2) an increase in A1C screening;
3) a different population who are not on
insulin treatment; or 4) different clinics.
It could be a result of a different case mix,
which would lead to increased diagnosis
of ‘milder’ cases. The assessment of blood
pressure is generally a routine investiga-
tion and hence a high performance
(99.4%) of this measurement was record-
ed. The prevalence of a diagnosis of
hypertension among this group was
82.2%; this represents an increase of
10% from the Adams and Carter study.'*

The average LDL cholesterol was
3.0 mmol/L which is comparable to the
2.8 mmol/L average attained in the
NHANES study.”' The attainment of
the CHRC target of <1.8 mmol/L for
LDL cholesterol was very low, repre-
senting 8.6% of those monitored. In the
NHANES study, where the target for
LDL cholesterol was set at 2.6 mmol/L,
attainment was 42%.%' If the same
target was applied to our study sample
the results would be similar (39.8%)
and also consistent with regional find-
ings.24 There was no difference between
men and women in the attainment of
LDL cholesterol target (P=.254), how-
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ever in the NHANES study, the
percentage of men achieving the target
was higher than women.*!

In our study, 39.3% reached the
target for blood pressure while other
studies have reported values between
46% and 66%.'”*" One obvious reason
for the low attainment being that the
population in this study is Afro-Carib-
bean and is possibly salt sensitive.'”
Similar to the NHANES study,”* our
study showed significantly better con-
trol in men (48.6%) as opposed to
women (34.0%) P=.002.

The percentage of persons who
achieved the target for A1C, blood
pressure and LDL cholesterol simulta-
neously was a low 1.2%. This is
considerable lower than the 6.6%
attained in Puerto Rico or the 12.2%
in the NHANES study.?"** Quite
notably, males had significantly better
target attainment than females for all
three treatment goals. Similar trends
were observed in a multicenter study in
Brazil with a varied ethnic study
population.”> The Brazilian national
goals for glycemic control, blood pres-
sure and lipid levels were rarely achieved
in clinical practice, and the availability
for diabetic complication screening was
low. Similar to the findings of our
study, Brito Gomez et al highlighted
that the quality of diabetes care, in
particular for women, is poor and
concluded that it should be further

reviewed in developing territories.>

LIMITATIONS

The ICD-9-CM (international clas-
sification of diseases, 9th revision,
clinical modification) coding may have
led to outcome misclassification, biasing
the results. The population studied is
not necessarily representative of people
with T2D in Barbados, or even neces-
sarily of people with T2D who primar-
ily use a public health care system. The
number of men observed in our sample
raises concern; possible explanations
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may be that more men are using private
care and/or it may be possible that they
are using care intermittently, and hence
did not meet our case definition. This
could have caused an overestimate of
the number of males reaching the
recommended targets.

CONCLUSION

Effective diabetes care requires a
comprehensive approach to the manage-
ment of hyperglycemia, hypertension
and hyperlipidemia. In our study, we
found inadequate monitoring and
suboptimal attainment of targets as
defined by the CHRC guidelines but
also found indications that treatment was
being aligned to a new body of evidence.
The main predictors affecting the attain-
ment of treatment goals were: frequency
of monitoring, length of duration of the
disease, sex and ethnicity-related factors.
These predictors for target attainment in
T2D may also be consistent in other
developing and developed countries with
the same or varied ethnicities. The low
attainment of the targets points to the
need for more individualized treatment
to achieve better outcomes, especially in
countries with limited health resources.

Our study emphasizes the need for
rigorous monitoring. Diabetes is a com-
plex condition and the optimal treatment
cannot be reached unless A1C, BP and
lipids are monitored frequently. T2D
management in developing and devel-
oped territories will vary based on
available resources. There needs to be a
realistic approach to interventions with a
better understanding of the socioeco-
nomic, cultural and demographic issues
and perceptions surrounding the man-
agement of chronic diseases.

ACKNOWLEDGMENTS

Professor Nigel Unwin, University of the
West Indies, Cave Hill, Barbados and Lectur-
er Susanne Petersen, Roskilde Katedralskole,
Denmark are acknowledged for their valuable
comments on the final draft of this paper.

473



PREDICTORS FOR T2D MANAGEMENT - Ford et al

REFERENCES

1.

10.

11.

12.

Ferguson TS, Tulloch-Reid MK, Wilks RJ.
The epidemiology of diabetes mellitus in
Jamaica and the Caribbean: a historical review.

West Indian Med J. 2010;59:259-64.

. Kang AY, Park SK, Park SY, et al. Therapeutic

target achievement in type 2 diabetic patients
after hyperglycemia, hypertension, dyslipide-
mia management. Diabetes Metab J. 2011;35:
264-272.

. Koshizaka M, Green ]B, Alexander JH.

Glycemic management in diabetes and the
associated cardiovascular risk: are we helping
or hurting our patients? Circ J. 2012;76:
1572-1580.

. Hoerger TJ, Ahmann AJ. The impact of

diabetes and associated cardiometabolic risk
factors on members: strategies for optimizing
outcomes. /| Manag Care Pharm. 2008;14:
S2-14; quiz 5-6.

. Boussageon R, Bejan-Angoulvant T, Saada-

tian-Elahi M, et al. Effect of intensive glucose
lowering treatment on all cause mortality,
cardiovascular death, and microvascular events
in type 2 diabetes: meta-analysis of randomised

controlled trials. BMJ. 2011;343:d4169.

. Flynn C, Bakris GL. Blood pressure targets for

patients with diabetes or kidney disease. Curr

Hypertens. 2011;13:452-455.

. Teoh H, Home P, Leiter LA. Should A1C

targets be individualized for all people with
diabetes? Arguments for and against. Diabetes

Care. 2011;34 Suppl 2:5S191-S196.

. Solano MP, Goldberg RB. Management

of dyslipidemia in diabetes. Cardiol Rev.
2006;14:125-135.

. Okeke EN, Keenan HA, Weinger K, Abra-

hamson M]J, Hsu WC. Do ethnic disparities
extend to subspecialty diabetes care? Endocr
Pract. 2013;19:431-438.

Harris MI. Racial and ethnic differences in
health care access and health outcomes for
adults with type 2 diabetes. Diabetes Care.
2001;24:454-459.

Flack JM, Hamaty M. Difficult-to-treat hy-
pertensive populations: focus on African-
Americans and people with type 2 diabetes.
J Hypertens Suppl. 1999;17:519-524.
Ferdinand KC, Flack JM, Saunders E, et al.
Amlodipine/Atorvastatin  single-pill therapy
for blood pressure and lipid goals in African
Americans: influence of the metabolic syn-
drome and type 2 diabetes mellitus. J Clin
Hypertens. 2009;11:585-593.

474

13.

15.

18.

20.

21

22.

23.

24.

Caribbean Health Research Counsil PAHO.
Managing diabetes in primary care in the

Caribbean. CHRC/PAOH; 2006:80.

. Adams O, Carter A. Are primary care

practitioners in Barbados following diabetes
guidelines? - a chart audit with comparison
between public and private care sectors. BMC
Res Notes. 2011;4:1-8.

Samuels TA, Bolen S, Yeh HC, et al. Missed
opportunities in diabetes management: a
longitudinal assessment of factors associated
with sub-optimal quality. / Gen Intern Med.
2008;23:1770-1777.

. Tahrani AA, McCarthy M, Godson J, et al.

Impact of practice size on delivery of diabetes
care before and after the Quality and Out-
comes Framework implementation. Br J Gen

Pract. 2008;58:576-579.

. Fleming B, Silver A, Ocepek-Welikson K,

Keller D. The relationship between organiza-
tional systems and clinical quality in diabetes
care. The Am ] Manag Care. 2004;10:
934-944.

Jotkowitz AB, Rabinowitz G, Raskin Segal A,
Weitzman R, Epstein L, Porath A. Do patients
with diabetes and low socioeconomic status
receive less care and have worse outcomes? A

national study. Am J Med. 2006;119:665-669.

. Adams OP, Carter AO. Knowledge, attitudes,

practices, and barriers reported by patients
receiving diabetes and hypertension primary
health care in Barbados: a focus group study.
BMC Fam Pract. 2011;12:135.

Mahabir D, Gulliford MC. Changing patterns
of primary care for diabetes in Trinidad and
Tobago over 10 years. Diabet Med. 2005;22:
619-624.

. Cheung BM, Ong KL, Cherny SS, Sham PC,

Tso AW, Lam KS. Diabetes prevalence and
therapeutic target achievement in the United
States, 1999 to 2006. Am | Med. 2009;122:
443-453.

Rossi MC, Nicolucci A, Arcangeli A, et al.
Baseline quality-of-care data from a quality-
improvement program implemented by a
network of diabetes outpatient clinics. Diabetes
Care. 2008;31:2166-2168.

Jha AK, Perlin JB, Steinman MA, Peabody
JW, Ayanian JZ. Quality of ambulatory care
for women and men in the Veterans Affairs
Health Care System. ] Gen Intern Med.
2005;20:762-765.

Perez CM, Febo-Vazquez I, Guzman M, Ortiz
AP, Suarez E. Are adults diagnosed with

Ethnicity & Disease, Volume 24, Autumn 2014

25.

26.

27.

28.

29.

30.

31.

32.

33.

diabetes achieving the American Diabetes
Association clinical practice recommendations?
P R Health Sci J. 2012;31:18-23.

Zoungas S, Chalmers J, Ninomiya T, et al.
Association of HbAlc levels with vascular
complications and death in patients with type
2 diabetes: evidence of glycaemic thresholds.
Diabetologia. 2012;55:636-643.

Currie CJ, Peters JR, Tynan A, et al. Survival
as a function of HbA(1c¢) in people with type 2
diabetes: a retrospective cohort study. Lancet.
2010;375:481-489.

Hemmingsen B, Lund SS, Gluud C, et al.
Intensive glycaemic control for patients with
type 2 diabetes: systematic review with meta-
analysis and trial sequential analysis of rando-
mised clinical trials. BMJ. 2011;343:d6898.
The ASG. Effects of Intensive Glucose
Lowering in Type 2 Diabetes. N Engl | Med.
2008;358:2545-2559.

Goto A, Arah OA, Goto M, Terauchi Y, Noda
M. Severe hypoglycaemia and cardiovascular
disease: systematic review and meta-analysis
with bias analysis. BMJ. 2013;347:£4533.
Yudkin JS, Richter B, Gale EA. Intensified
glucose lowering in type 2 diabetes: time for
a reappraisal. Diaberologia. 2010;53:2079—
2085.

Turnbull FM, Abraira C, Anderson R]J, et al.
Intensive glucose control and macrovascular
outcomes in type 2 diabetes. Diabetologia.
2009;52:2288-2298.

American Diabetes A. Standards of medical
care in diabetes - 2014. Diabetes Care. 2014;37
Suppl 1:514-S80.

Gomes MB, Gianella D, Faria M, et al.
Prevalence of Type 2 diabetic patients within
the targets of care guidelines in daily clinical
practice: a multi-center study in Brazil. Rev

Diabet Stud. 2006;3:82-87.

AUTHOR CONTRIBUTIONS
Design and concept of study: Ford, Marshall,

Cohall, Lassen Nielsen

Acquisition of data: Ford, Marshall
Data  analysis and interpretation: Ford,

Marshall, Cohall, Lassen Nielsen

Manuscript  drafi: Ford, Cohall, Lassen

Administrative:

Nielsen
Ford, Marshall,

Lassen Nielsen

Cohall,

Supervision: Cohall, Lassen Nielsen




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


