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Management of diabetes and associated cardiovascular risk
factors in seven countries: a comparison of data from national
health examination surveys
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Objective To examine the effectiveness of the health system response to the challenge of diabetes across different settings and explore
the inequalities in diabetes care that are attributable to socioeconomic factors.

Methods We used nationally representative health examination surveys from Colombia, England, the Islamic Republic of Iran, Mexico,
Scotland, Thailand and the United States of America to obtain data on diagnosis, treatment and control of hyperglycaemia, arterial
hypertension and hypercholesterolaemia among individuals with diabetes. Using logistic regression, we explored the socioeconomic
determinants of diagnosis and effective case management.

Findings A substantial proportion of individuals with diabetes remain undiagnosed and untreated, both in developed and developing
countries. The figures range from 24% of the women in Scotland and the USA to 62% of the men in Thailand. The proportion of individuals
with diabetes reaching treatment targets for blood glucose, arterial blood pressure and serum cholesterol was very low, ranging from
1% of male patients in Mexico to about 12% in the United States. Income and education were not found to be significantly related to
the rates of diagnosis and treatment anywhere except in Thailand, but in the three countries with available data insurance status was
a strong predictor of diagnosis and effective management, especially in the United States.

Conclusion There are many missed opportunities to reduce the burden of diabetes through improved control of blood glucose levels and
improved diagnosis and treatment of arterial hypertension and hypercholesterolaemia. While no large socioeconomic inequalities were
noted in the management of individuals with diabetes, financial access to care was a strong predictor of diagnosis and management.

Abstracts in G H13Z, Frangais, Pyccxmit and Espaiiol at the end of each article.

Introduction

The estimated global prevalence of diabetes is around 6.4% and
more than 280 million people in the world have diabetes. Of those
affected, the majority live in the developing world.! Projections for
2010 were that diabetes would account for almost 4 million deaths
worldwide.” The burden of diabetes will only continue to grow,
since the number of adults with diabetes in developing countries
is projected to rise by more than two-thirds between 2010 and
2030." Previous studies have documented significant deficits in
the management of individuals with diabetes.”™®

Five strategies can help reduce the burden of diabetes at
the population level: (i) case prevention through reductions in
modifiable risk factors such as obesity; (ii) screening coupled
with pharmacological or lifestyle interventions targeting individu-
als with pre-diabetes;”'* (iii) improved diagnosis and control of
blood glucose among individuals with diabetes;''~"* (iv) improved
management of microvascular complications, including renal
disease, retinopathy, diabetic foot and other neuropathies; 1415 and
(v) improved management of associated cardiovascular risks.'*'®
It is essential to understand how well health systems are perform-
ing in terms of these five strategies and the role of health system
and individual attributes such as physical access, financial access,
provider quality and patient education and motivation.

While diabetes care under specific providers is extensively ex-
amined in the literature,"”="” there is only one previous comparative
analysis of how health systems overall are responding to diabetes.”
In this paper we expand the range of comparisons by analysing in
a consistent way surveys conducted in three developed and four
developing settings. We focus the analysis on the two strategies for
which data are available: (i) diagnosis and control of blood glucose,
and (ii) the management of arterial blood pressure and serum
cholesterol in individuals with diabetes. We explore the relation-
ship between socioeconomic status, financial access to diabetes
care and place of residence with effective management of diabetes.

Methods

Our selection of countries was opportunistic. We searched
extensively for nationally representative health examination
surveys that included measurements of fasting plasma glucose
or glycosylated haemoglobin or haemoglobin Alc (HbAlc) as
well as arterial blood pressure and serum cholesterol. We down-
loaded publicly available data sets from England, Scotland and
the United States of America. For other countries we requested
data and collaboration on this project from the institution that
conducted the survey and were able to include surveys from

Colombia, the Islamic Republic of Iran, Mexico and Thailand.
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Table 1. Sample information for nationally representative surveys used to study the management of diabetes and associated
cardiovascular risk factors in seven countries

Sample characteristic Colombia®®  England® Islamic Mexico”®  Scotland®  Thailand® United
Republic of States®
Iran?
Survey year(s) 2007 2003 2004 2006 2003 2004 2003-06
Overall sample size 41833 18553 89400 45446 8148 39290 20470
Ages (in years) included in analysis 35-64 35+ 35-64 35+ 35+ 35+ 35+
Method used to diagnose diabetes FPG HbA1c FPG FPG HbA1c FPG HbA1c
No. in sample within age group of 7284 10890 49695 30602 4438 33058 7142
analysis
No. in sample with some physical 7035 6434 37784 3856 3397 31203 6460
measurement
No. of individuals with diabetes 349 363 4068 720 186 4145 1018
Diabetic individuals with measured 322 305 4050 699 158 4131 911
arterial blood pressure
Diabetic individuals with measured 345 242 4011 648 125 4123 785
serum cholesterol
Diabetic individuals with measured 319 208 3993 630 103 4109 716
blood glucose, blood pressure and
serum cholesterol
FPG, fasting plasma glucose; HbA1c, glycosylated haemoglobin.
Table 1 presents the characteristics of  determinants of meeting treatment targets ~ Results

each survey. For all surveys except the one
conducted in the Islamic Republic of Iran,
sampling weights were available and were
taken into account in the analysis.

Table 2 summarizes the definitions,
diagnostic parameters and treatment
targets for all the conditions under study.
We followed the International Diabetes
Federation (IDF) guidelines®® for diag-
nosis and treatment values in all cases
except for serum cholesterol, for which
we used the guidelines of the National In-
stitute for Health and Clinical Excellence
(NICE).” Individuals with diabetes were
categorized into four mutually exclusive
groups: (i) undiagnosed, (ii) diagnosed
but untreated, (iii) treated but not con-
trolled (not meeting treatment targets),
and (iv) treated and controlled (meeting
treatment targets) for blood glucose,
blood pressure and serum cholesterol. Our
analysis was limited to medical treatment
as lifestyle interventions, such as dietary
changes, are not measured consistently in
the household surveys.

Analysis of determinants

We used logistic regression to explore the
determinants of being diagnosed, treated
and controlled amongindividuals with dia-
betes, separately for each survey. We exam-
ined the determinants of having been previ-
ously diagnosed by a physician and, among
those previously diagnosed, we explored
the determinants of having been effectively
treated for all identified conditions. We
also performed a regression to identify the

for blood glucose (Appendix A, available
at: htep://www.healthmetricsandevalu-
ation.org/files/2010/diabetes_compara-
tive_analysis/Webappendix_1.pdf). We
controlled for the following determinants:
age and sex of the respondent, urban or
rural residence, income or wealth quintilc,
insurance status, and educational level. For
Colombia and Mexico we created a house-
hold wealth index and divided households
into quintiles. For Thailand and the United
States, the surveys included information
on self-reported income and we divided
individuals into income quintiles. In the
Islamic Republic of Iran, the survey ques-
tionnaire did not include information on
income or assets.

In the United States, the survey en-
quired whether the respondent had or did
not have insurance. For Mexico we used
three insurance status categories: (i) un-
insured, (ii) insured through the informal
sector (Seguro Popular), and (iii) insured
through the formal or private sector.
For Colombia we used three categories:
(i) uninsured, (ii) insured through the
informal sector (régimen subsidiado), and
(iii) insured through the formal sector
(régimen contributivo) or through a special
social security fund for the military, the
policc, teachers and public oil company
employees (régimen especial). Insurance
status was not available in the Islamic
Republic of Iran or Thailand.

All analyses were run using STATA
version 11 (StataCorp. LP, College Sta-
tion, USA).
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Fig. 1 shows the age-standardized preva-
lence and rates of diagnosis of diabetes and
the rates of treatment and effective control
of blood glucose. Mexico stands out for its
high prevalence of the disease, with 24%
of males and 21% of females over the age
of 35 years having diabetes.” England and
Scotland appear to have the lowest preva-
lence rates. Prevalence is higher among
males in Colombia, England, Mexico and
the United States, and among women in
the Islamic Republic of Iran and Thai-
land (Appendix B, available at: htep://
www.healthmetricsandevaluation.org/
files/2010/diabetes_comparative_analy-
sis/ Webappendix_1.pdf).

Fig. 1 also shows the proportion of
individuals who had diabetes but remained
undiagnosed at the time of the survey.
Diagnosis rates were higher for women
than men, with the largest sex differential
seen in Colombia. Appendix C (available
at: htep://www.healthmetricsandevalu-
ation.org/files/2010/diabetes_compara-
tive_analysis/Webappendix_1.pdf) shows
the same results expressed in terms of the
proportion of individuals with diabetes.
Coverage of treatment with medication
for control of blood glucose is higher
in developed countries, but low overall,
especially in younger people (Fig. 1). The
highest treatment rates were found in the
United States. In Colombia, the Islamic
Republic of Iran and Thailand the major-
ity of individuals with diabetes were not
using medication for blood glucose control.
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Table 2. Definitions of categories used in the analysis in seven-country study of the management of diabetes and associated

cardiovascular risk factors

Condition Status Definition
Diabetes (self-reported  Undiagnosed No self-reported diagnosis of diabetes and HbA1c >6.5% (FPG > 126 mg/dl)
diagnosis or HbATc Diagnosed and Self-reported diagnosis of diabetes and no self-reported current use of medication for diabetes
>6.5% or FPG>126  (ntreated and HbA1c 26.5% (FPG > 126 mg/dl)
mg/di) Diagnosed, treated, Self-reported diagnosis of diabetes and self-reported current use of medication for diabetes
uncontrolled and HbA1c >6.5% (FPG > 126 mg/dl)
Diagnosed, treated, Self-reported diagnosis of diabetes and self-reported current use of medication for diabetes
controlled and HbA1c <6.5% (FPG <126 mg/dl)
Hypertension (Self- Undiagnosed No self-reported diagnosis of hypertension and systolic blood pressure >130 mmHg
reported diagnosis or Diagnosed and Self-reported diagnosis of hypertension and no self-reported current use of medication for
SBP =130 mmHg) untreated hypertension and systolic blood pressure > 130 mmHg

Diagnosed, treated,
uncontrolled

Diagnosed, treated,
controlled

Undiagnosed

Diagnosed and
untreated

Diagnosed, treated,
uncontrolled

Diagnosed, treated,
controlled

Diagnosed,
uncontrolled?

Diagnosed, controlled?

Serum cholesterol (self-
reported diagnosis or
total cholesterol >5.0
mmol/l)

Management status
unknown®
Undiagnosed or
untreated for one or
more conditions

Comprehensive
management

Ineffective management

of one or more
conditions

Effective management
of all conditions

Self-reported diagnosis of hypertension and self-reported current use of medication for
hypertension and systolic blood pressure >130 mmHg

Self-reported diagnosis of hypertension and self-reported current use of medication for
hypertension and systolic blood pressure <130 mmHg

No self-reported diagnosis of hypercholesterolaemia and total serum cholesterol >5.0 mmol/I

Self-reported diagnosis of hypercholesterolaemia and no self-reported current use of
medication for hypercholesterolaemia and total serum cholesterol >5.0 mmol/|

Self-reported diagnosis of hypercholesterolaemia and self-reported current use of medication
for hypercholesterolaemia and total serum cholesterol >5.0 mmol/l

Self-reported diagnosis of hypercholesterolaemia and self-reported current use of medication
for hypercholesterolaemia and total serum cholesterol < 5.0 mmol/|

Self-reported diagnosis of hypercholesterolaemia and total serum cholesterol >5.0 mmol/l;

medication use unknown

Self-reported diagnosis of hypercholesterolaemia and total serum cholesterol <5.0 mmol/l;

medication use unknown

Total serum cholesterol >5.0 mmol/I; diagnosis status and medication use unknown

Individual has diabetes and is either “undiagnosed” or “diagnosed and untreated” for diabetes,

hypercholesterolaemia, or hypertension

Individual has diabetes and is currently taking all necessary medication, but “diagnosed,
treated, and uncontrolled” for one or more condition

Individual has diabetes and is “diagnosed, treated and controlled” for all existing conditions

FPG, fasting plasma glucose; HbA1c, glycosylated haemoglobin; mg/dl, milligrams per decilitre; mmHg, millilitres of mercury; mmol/I, millimoles per litre; SBP, systolic

blood pressure.
2 Colombia only.
b Islamic Republic of Iran only.

The highest proportion of diagnosed but
untreated individuals was found among
Colombian women, at 12%.

In all surveys only a small fraction of
individuals with diabetes met treatment
targets. The United States was the best
performer, with about 26% of individuals
with diabetes meeting treatment targets.
In Colombia, 27% of men and 24% of
women were meeting the targets, while
England and Scotland were among the
worst performers. While the proportion
of diabetic individuals who were on treat-
ment was low in Colombia, that country
appeared to be more effective than others
at reaching treatment targets.

Fig. 2 shows the prevalence of arterial
hypertension and the rates of diagnosis,
treatment and control among individuals

174

with diabetes. The prcvalcnce of arterial
hypertension was high in all surveys but
was highest among Scottish women and
lowest among Mexican women. The
rate of diagnosis was distinctly higher
in England, Scotland and the United
States than in Colombia, the Islamic
Republic of Iran, Thailand or Mexico,
countries where more than half of men
with diabetes and arterial hypertension
had never been diagnosed.

Treatment rates for arterial hyperten-
sion followed a similar pattern and were
higher in the more developed countries.
The highest proportion of individuals
with diabetes and hypertension who were
meeting treatment targets for hypertension
was seen in the United States (38% for men
and 25% for women), while in all other

surveys fewer than 15% of individuals with
diabetes were meeting treatment targets for
blood pressure.

The prevalence of hypercholesterol-
aemia among individuals with diabetes
was similarly high; it was above 55% in
all surveys except in Mexico, where it was
onlyabout 35% (Fig. 3). Rates of diagnosis
are very low in all surveys except the one
in the United States. Diagnostic rates in
Thailand were below one-fourth the rate
observed in the United States, even though
both countries had a similar prevalence of
diabetes. Countries had alower proportion
of diabetic individuals on treatment for
the control of serum cholesterol than for
blood pressure or blood glucose control,
but of those receiving treatment for hyper-
cholesterolaemia, higher proportions were
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meeting treatment targets when compared
to those on treatment for hyperglycaemia
or hypertension.

Fig. 4 depicts how well countries
perform overall in managing individu-
als with diabetes. Effective management
was defined in terms of the proportion
of individuals with diabetes who were
receiving the treatment they required
and who were meeting treatment targets
for blood glucose, blood pressure and
serum cholesterol. Across all surveys, only
a small proportion of individuals with
diabetes had achieved treatment targets
for all three conditions. Within this set
of surveys, the United States had the
highest rates of effective management, at
13% for men and 6% for women. Ineffec-
tive management was assessed in terms of
the proportion of individuals who were
receiving required treatment for all the
conditions they had but who were not
meeting treatment targets. A striking find-
ing, shown in Fig. 4, was the enormous
proportion of individuals with diabetes
who were undiagnosed or who had been
diagnosed but were not being treated for
hyperglycaemia, arterial hypertension or
hypercholesterolaemia, individually or in
combination. It was highest in Thailand,
where 88% of men and 85% of women
were lacking management, largely on
account of the low rates of diagnosis of
hypercholesterolaemia. The United States
had the lowest proportion of individuals
who were not being managed, but even
there more than 40% of men and women
with diabetes were undiagnosed or had
been diagnosed but were not being treated
for one or more conditions. There is
substantial room for improvement in the
management of diabetes and its associated
cardiovascular risks.

Surprisingly, wealth was not signifi-
cantly associated with the probability of
being diagnosed with diabetes (Table 3)
anywhere except in Thailand, where the
poorest quintile had significantly lower
odds of being diagnosed than the richest
quintile. In Thailand, individuals with a
higher educational level also had signiﬁ—
cantly higher odds of being diagnosed. In
the Islamic Republic of Iran and Thailand,
living in an urban location was associated
with significantly higher odds of being
diagnosed than living in a rural location,
but it was not a significant determinant
in other surveys. In Colombia, Mexico
and the United States, where data were
available, insurance status was a strongand
significant predictor of diagnosis.

Finally, Table 3 explores the determi-
nants of being on treatment and meeting
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Fig. 1. Prevalence, diagnosis and treatment rates for diabetes® among adults
in seven-country study of the management of diabetes and associated

cardiovascular risk factors
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2 Individuals with diabetes are assigned to one of four groups: (i) undiagnosed, (ii) diagnosed but not on treatment,
(ili) diagnosed, on treatment but not meeting treatment targets, and (iv) diagnosed, on treatment and meeting
treatment targets. The overall height of the bars represents the diabetes prevalence in that population.

treatment targets for all existing cardiovas-
cular risks. Once diagnosed, males were
less likely to be effectively managed than
females in the Islamic Repubiic of Iran
and Mexico, but in Thailand they were
more likely to be. In Thailand, the two
lowest income quintilcs were less iikcly to
be effectively managed, but surprisingly, in
other surveys income was not a significant
determinant of effective management.
Similarly, a higher educational level was
associated with a higher probability of
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meeting treatment targets in Colombia but
not in other countries. Finally, insured in-
dividuals in the United States were almost
twice (P <0.05) as likely to be effectively
managed as those without insurance, but
insurance status was not associated with
effective management in Colombia or
Mexico. It is also important to note that in
England and Scotland none of the socio-
cconomic determinants were significantly
associated with higher rates of diagnosis or
effective treatment.
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Discussion

In this paper we present a unique compara-
tive picture of diabetes mellitus manage-
ment based on an analysis of nationally
representative surveys from seven coun-
tries, three of them developed and four in
development. The overall finding was that
a substantial proportion of individuals
with diabetes remain undiagnosed and
untreated and, perhaps more worryingly,
that the percentage of individuals reach-
ing International Diabetes Federation
treatment goals for blood glucose, blood
pressure and serum cholesterol is very low,
ranging from 1% to 12%. These low rates
of diagnosis, treatment and control reflect
many lost opportunities for reducing the
growing global burden of diabetes.

Once individuals are diagnosed, they
are highly likely to be treated with medica-
tion, both in developed and in developing
countries. Information on the management
of hyperglycaemia with lifestyle interven-
tions such as diet is not available. Never-
theless, in all countries more than 70% of
individuals with diabetes were not reaching
the blood glucose treatment targets set by
the International Diabetes Federation and
there was considerable variation across the
seven surveys. While diagnostic criteria
were largely consistent across national
guidelines, there was less agreement on
the treatment targets for blood glucose
(Table 4), which may partly explain the
wide variation in control rates. More recent
evidence on the most appropriate treat-
ment targets for blood glucose control*
further complicates the process of arriving
at national and international treatment
guidelines that are consistent, acceptable
and implemented by national health-care
providers and individuals with diabetes.
Successful blood glucose management is
clearly the result of a complex interplay
between physician behaviour and patient
adherence to treatment.

One of the keys to the effective man-
agement of individuals with diabetes is
the treatment of associated cardiovascular
risks.'>'® Our analysis showed that 28-78%
of individuals with diabetes who were also
hypertensive were being treated or had at-
tained therapeutic control targets. Much
greater variation was seen in the treatment
of hypercholesterolaemia, with especially
low rates of diagnosis and treatment in
Thailand. Control rates for blood pressure
and serum cholesterol were much higher
than for blood glucose, perhaps because of
the high efficacy and minimal side-effects
of the drugs used to lower blood pressure
and serum cholesterol. Some of the varia-
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Fig. 2. Prevalence, diagnosis and treatment rates for arterial hypertension* among
adults in seven-country study of the management of diabetes and associated

cardiovascular risk factors
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on treatment, (iii) diagnosed, on treatment but not meeting treatment targets, and (iv) diagnosed, on treatment
and meeting treatment targets. The total height of the bars represents the prevalence of arterial hypertension in

individuals with diabetes.

tion seen across countries may be related to
differential treatment guidelines. For both
arterial hypertension and hypercholester-
olaemia, low treatment rates coupled with
high control rates among treated individu-
als suggest that there is a huge potential for
reducing the burden of diabetes, particu-
larly in developing countries.

The rates of effective management of
cardiovascular risk factors in individuals
with diabetes vary considerably. In all

countries except Thailand, a large fraction
of individuals with diabetes — about 35%
in England and Scotland and close to 50%
in the United States — take medication to
lower blood glucose, blood pressure and
serum cholesterol, but without meeting
treatment targets. This suggests that the
burden of diabetes in high-income coun-
tries could be reduced through improved
patient management. It should be noted
that the rates of effective management of
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Fig. 3. Prevalence, diagnosis and treatment rates for hypercholesterolaemia? among
adults in seven-country study of the management of diabetes and associated

cardiovascular risk factors
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hypercholesterolaemia in individuals with diabetes.

® No information on current use of cholesterol-lowering medication was available for Colombia. The bars reflect
whether individuals are diagnosed and whether they are meeting treatment targets.

¢ No information on previous diagnosis or current use of cholesterol-lowering medication was available for the
Islamic Republic of Iran. The height of the bar represents the prevalence of hypercholesterolaemia among

individuals with diabetes.

cardiovascular risk factors for England and
Scotland may have changed since 2004 as a
result of the National Health Service’s ex-
periment for improving the quality of care,
but more recent data are not available.””
At least three strategies can be em-
ployed to improve the management of

diabetes in the short term. First, efforts to
standardize and track the care of patients
with diabetes do not appear to have had a
major impact to date. Hence, greater effort
in this area and clear targets for physicians
and patients are needed. Second, offering
incentives to providers and patients is a
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new but promising approach, although
it calls for further experimentation and
evaluation. These incentives should ideally
be related to blood glucose outcomes rather
than process measures. The experience of
the United Kingdom of Great Britain and
Northern Ireland with providing incen-
tives to physicians to improve the quality
of care and disease management will be a
source of useful lessons for other countries.
Third, there appears to be an urgent need
for technological innovation in the care of
diabetes. The poor performance noted, for
example, in meeting blood glucose control
targets may be strongly related to the nar-
row window between ideal and excessively
low blood glucose levels. Innovations in
blood glucose monitoring and drug de-
livery could increase the proportion of
diabetic individuals who remain within
an optimal blood glucose range. Clearly,
diabetes management has not been success-
ful at the population level and both policy
and research need to be strengthened in
the future.

In most countries, income, wealth and
education were not significantly associated
with diagnosis, treatment and control rates.
This is an encouraging finding, especially
given the large socioeconomic inequalities
seen in many health outcomes. In Thailand,
however, low income and low educational
level were significantly associated with
lower rates of diabetes diagnosis and effec-
tive management, and with the diagnosis
and treatment of arterial hypertension and
hypercholesterolaecmia.”® These findings
suggest a clear need for better strategies
targeting the poor in Thailand.

More intriguing still is the finding
that health insurance status is an important
predictor of diagnosis and treatment. This
underscores the fact that for those who
require diagnosis and chronic manage-
ment, financial access to care is a critical
concern. This is particularly evident in the
United States. The fact that Mexico has
succeeded in expanding financial access to
services through a public insurance scheme
highlights the interplay between financial
access and discase management. Even
though Seguro Popular had only existed
for two years when the Mexican survey
was conducted, individuals with diabetes
who were covered by Seguro Popular had
been diagnosed at significantly higher rates
than those who were uninsured, and at
rates comparable to those observed among
individuals who were insured through the
formal sector. This is very different from
what we found in Colombia, where in 2007
individuals insured through the informal
sector (subsidized scheme) had the same
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Fig. 4. Gomprehensive management® of blood glucose, arterial hypertension and

I Effective management

®

°

hypercholesterolaemia among adults with diabetes in seven-country study of
the management of diabetes and associated cardiovascular risk factors
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Effective management refers to individuals with diabetes who are diagnosed, treated and controlled for all
existing conditions. Ineffective management of one or more conditions refers to individuals with diabetes who
are currently taking all necessary medication but are not meeting treatment targets for one or more condition.

Lacking management refers to individuals with diabetes who are either undiagnosed or diagnosed but untreated

for diabetes, arterial hypertension or hypercholesterolaemia.

No information on current use of cholesterol-lowering medication was available for Colombia. Comprehensive
management has been estimated for blood glucose and blood pressure only.

No information on previous diagnosis or current use of cholesterol-lowering medication was available for
the Islamic Republic of Iran. Comprehensive management has been estimated for blood glucose and blood
pressure only.

rates of treatment as the uninsured and
significantly lower rates of treatment than
those insured through the formal sector
(contributory scheme). This may be at-
tributable to the fact that at the time of
the survey the two insurance schemes were
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offering substantially different benefits
packages. Provisions for diabetes treatment
under both packages were made identical
in 2008, and since the survey was con-
ducted insurance coverage has expanded
almost the entire population. Therefore,

Emmanuela Gakidou et al.

the role of insurance in the diagnosis and
management of individuals with diabetes
in Colombia may become less important
in the future.

Our study has several limitations.
First, while the data we used are the latest
available, they are not very recent. Changes
in diagnosis and treatment guidelines have
subsequently occurred in several countries.
The most recent survey from England and
Scotland was conducted in 2003, before
the 2004 NICE experiment for improving
quality. More recent studies have shown
that prescription rates for oral hypogly-
caemic agents have increased in the United
Kingdom since 2000,” so our results have
probably underestimated the performance
of the National Health Service in effec-
tively controlling cardiovascular risks in
individuals with diabetes. Second, there is
debate as to whether there are differences
when diabetes is diagnosed based on fast-
ing plasma glucose versus HbAlc, and as
to whether the method used to measure
HbAc is the same across surveys or not.
In four of the surveys used in this analysis,
fasting plasma glucose was measured, while
HbA1c was measured in the other three.
Recent literature, however, provides strong
evidence that an HbAlc level of 6.5% is
equivalent to a fasting plasma glucose level
of 126 milligrams (mg) per decilitre (dl).**
Third, individuals in the sample for whom
all three physical examination measures
were available were fewer than those for
which blood glucose levels were available,
and the difference between the two groups
varied across countries. Thus, our estimates
may have been subject to selection bias.
Fourth, much of this analysis relied on
self-reported diagnosis and treatment
obtained from population surveys, and
the limitations of self-reported data are
known. It is also impossible to ascertain
the reasons for not being on medication
or for not reaching treatment targets, and
it is possible that poor patience adherence
is playing a part. Fifth, the number of
individuals with diabetes in the surveys
conducted in Colombia, England and
Scotland is very small, as a result of which
greater uncertainty surrounds the estimates
from these countries. Finally, our analysis
of treatment is limited to pharmacologi-
cal treatment only. Lifestyle intervention
programmes, especially those that rely on
dietary changes and increased physical
activity, play an important role in diabetes
management. However, household health
surveys are inconsistent in enquiring about
diet and physical activity, and this limited
our ability to monitor the uptake of these
interventions at the population level.
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Table 3. Probability of (i) being diagnosed with diabetes if diabetic, and of (ii) being treated and meeting treatment targets for
blood glucose, blood pressure and serum cholesterol if previously diagnosed as diabetic in seven-country study of the
management of diabetes and associated cardiovascular risk factors

Determinant Colombia England Islamic Mexico Scotland Thailand United
Republic of States
Iran

OR P OR P OR P OR P OR P OR P OR P
Probability of being
diagnosed
Age group (years)
35-44 029 0000 080 0.627 055 0000 036 0.000 3.00 0344 035 0000 073 0.328
45-54 0.86 0.631 099 0981 082 0007 075 0178 1.04 0954 063 0.000 078 0.344
55-64 1.00 - 1.00 - 1.00 — 1.00 - 1.00 - 1.00 — 1.00 -
65+ - - 0.70 0.331 - - 096 0.867 098 0.957 1.09 0268 095 0.820
Sex
Male 076 029 062 0.092 070 0000 082 0220 080 0588 063 0.000 0.82 0.268
Female 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -
Residence
Urban 130 0430 131 035 1.60 0000 0.88 0.551 0.68 0.366 1.30 0.000 - -
Rural 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - - -
Wealth quintile
Poorest 119 0746 1.10 0.858 - - 086 0613 174 0546 061 0.008 138 0.289
Quintile 2 162 0298 154 0412 - - 157 0115 151 0.629 080 0.075 145 0.243
Quintile 3 1.00 0992 145 0475 - - 120 0489 338 0.199 1.08 0527 121 0537
Quintile 4 1.79 0195 119 0.730 - - 153 0094 068 0664 096 0.733 135 0.340
Richest 1.00 - 1.00 - — - 1.00 - 1.00 - 1.00 — 1.00 -
Insurance status?
Insured A 3.31 0.005 - - - - 1.47 0.029 - - - - 2.23 0.002
Insured B 1.62 0.232 - - - - 1.74 0.027 - - - - - -
Uninsured 1.00 — — — — — 1.00 — — — — — 1.00 —
Education®
No education 1.00 - - - 1.00 - 1.00 - - - 1.00 - - -
Complete primary 1.06 0858 1.00 - 1.09 0292 071 0123 1.00 - 123 0075 100 -
Complete secondary 099 0987 137 0428 094 0597 052 0.018 066 0390 139 0039 082 0.391
University - - 141 0546 0.75 0.012 - - 418 0.119 151 0.028 076 0.204
Sample size 297 283 4063 7 156 3706 988
Probability of being
effectively managed
Age group (years)
35-44 0.68 0.471 062 0429 086 0311 2.09 0073 040 0.364 080 0345 1.66 0.212
45-54 096 0914 061 0428 085 0112 099 098 0.06 0.043 072 0049 1.13 0.691
55-64 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -
65+ - - 0.65 0.383 - - 119 0565 044 0226 1.11 0.321 0.89 0.608
Sex
Male 0.76 0465 083 0.636 063 0000 059 0.03 184 0312 127 0020 125 0.230
Female 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -
Residence type
Urban 073 0509 127 0579 093 0487 142 0263 108 0.899 1.03 0.775 - -
Rural 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - - -
Wealth quintile
Poorest 128 0.741 0.53 0.381 - - 142 0448 427 0339 056 0.047 179 0.066
Quintile 2 0.61 0460 1.13 0.855 — — 093 0.860 063 0.743 0.65 0.011 111 0.745
Quintile 3 0.81 0.728 0.72 0.632 - - 085 069 098 0.991 072 0055 152 0.186
Quintile 4 0.75 0.603 112 0.868 - - 132 0497 010 0.175 086 0.371 1.09 0.793
Richest 1.00 - 1.00 - - - 1.00 - 1.00 - 1.00 - 1.00 -
Insurance status?
Insured A 0.81 0.750 - - - - 0.87 0.612 - - - - 1.98 0.039
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Determinant Colombia England Islamic Mexico Scotland Thailand United
Republic of States
Iran

OR P OR P OR P OR P OR P OR P OR P
Insured B 0.90 0.868 - - - - 0.70 0.311 - - - - - -
Uninsured 1.00 - - - — — 1.00 - — — — — 1.00 -
Education®
No education 1.00 = = = 1.00 = 1.00 = = = 1.00 = = =
Complete primary 080 0628 1.00 - 105 0625 086 0624 100 - 124 0210 100 -
Complete secondary 448 0.011 060 0322 092 0647 146 038 069 0601 1.06 0810 1.10 0.700
University = = 1.05 0945 1.08 0.663 = = 014 0135 124 0413 1.07 0.764
Sample size 156 131 2107 318 73 2097 603

OR, odds ratio.

2 Insured A includes those insured in the United States and insured through the formal sector in Colombia and Mexico. Insured B includes those insured through the

informal sector in Colombia and Mexico.

® For Colombia and Mexico, complete secondary includes individuals with a university education.

Table 4. Comparison of diagnostic thresholds for diabetes and treatment targets for blood glucose, systolic blood pressure (BP)
and serum cholesterol across national guidelines in seven-country study of the management of diabetes and associated

cardiovascular risk factors

National guideline (country, issuing body, year of Diagnostic Treatment target
publication) threshold, FPG  p,0,4 glucose (HbA1c or FPG)  Systolic BP  Serum lipids
(mg/dl) (mmHg)  (mmol/l)
Colombia, Ministry of Social Protection,?® 2007 >126 <7.0% HbA1c <140 DL <2.6
England and Scotland, National Institute for Clinical NA <6.5-7.5% HbA1c <140 DL <3.0
Excellence,” 2008 TC <5.0
TG<2.3
Islamic Republic of Iran, Ministry of Health,*® 2004 >126 <140 mg/dl FPG <130 [DL<3.4
TC<6.2
TG<2.3
Mexico, Ministry of Health,*" 1994 >126 <140 mg/dl FPG <130 TC <6.2
TG<2.3
HDL >0.9
Thailand, National Health Security Office,*” 2008 >126 <6.5% HbA1c; 70-110 mg/di <130 [DL<2.6
FPG TC 3.4-4.4
TG<1.7
HDL >1.0
United States, American Diabetes Association,* 2009 >126 <7.0% HbA1c <130 DL <2.6
TG<1.7
HDL >1.0
World, International Diabetes Federation,?® 2005 >126 <6.5% HbA1c; <110 mg/dl FPG <130 DL <25
TG<2.3
HDL >1.0

FPG, fasting plasma glucose; HbA1c, glycosylated haemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; mg/dl, milligrams per decilitre; mmHg,
millimetres of mercury; mmol/l, millimoles per litre; NA, not available; TC, total cholesterol; TG, triglycerides.

Based on this comparison of how well
seven countries are performing in terms of
population-level management of diabetes,
hypertension and hypercholesterolacmia
we make several recommendations. First,
since the prevalence of diabetes is increas-
ing worldwide and particularly in develop-
ing countries, it is critical to track diabetes
care at the population level and to focus
on actual outcomes, rather than on the
process of care. It is also critical to study
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other countries with larger numbers of in-
dividuals with diabetes, such as China and
India, for which nationally representative
studies are not readily available. Second, it
is important to prioritize the development
and implementation of national guidelines
and the use of new incentive programmes
for the management of hypertension and
hypercholesterolaemia among individuals
with diabetes in developing countries. Our
findings suggest that such progress may

be more feasible and more likely to have
a larger population health impact than
blood glucose control. Third, there are
opportunities for innovation in providing
incentives, in the technology of diabetes
management and in improving financial
access to care. Real progress at the popula-
tion level in the management of diabetes
will likely require all three: monitoring
performance in meeting treatment targets,
expanding management of hypertension
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and hypercholesterolemia in individuals
with diabetes, and innovations in the de-
livery of and access to care. l
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Résumeé

Traitement du diabéte et des facteurs de risque cardiovasculaire associés dans sept pays: comparaison des

données d’enquétes nationales de santé par examen
Objectif Etudier I'efficacité de la réponse du systéme de santé au
probléme du diabete sur différents parametres et explorer les inégalités
dans la prise en charge du diabéte, attribuables a des facteurs socio-
économiques.

Méthodes Nous avons utilisé des enquétes de santé par examen
représentatives au plan national pour la Colombie, I'Angleterre, la
République islamique d’Iran, le Mexique, I'Ecosse, la Thailande et les
Etats-Unis d’Amérique. Les données exploitées portent sur le diagnostic,

Bull World Health Organ 2011;89:172-183 | doi10.2471/BLT.10.080820

le traitement et le contrle de I'hyperglycémie, de I'hypertension artérielle
et de I'hypercholestérolémie chez les diabétiques. Nous avons utilisé la
régression logistique pour explorer les déterminants socioéconomiques
du diagnostic et de la bonne gestion thérapeutique.

Résultats Une proportion substantielle des diabétiques n’a pas fait
I'objet d’un diagnostic et ne regoit par conséquent aucun traitement
et ce, a la fois dans les pays développés et dans les pays en voie de
développement. Les chiffres vont de 24% des femmes en Ecosse et aux
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Etats-Unis d’Amérique & 62% des hommes en Thailande. La proportion
de diabétiques atteignant les cibles de traitement pour la glycémie, la
tension artérielle et le cholestérol sérique était tres faible: de 1% des
patients masculins au Mexique jusqu’a environ 12% aux Etats-Unis. Iln’a
pas été constaté que le revenu et I'éducation aient un lien significatif avec
les taux de diagnostic et de traitement sauf en Thailande. Toutefois, pour
les trois pays pour lesquels nous disposions de données, la couverture
sociale était un puissant indicateur de diagnostic et de traitement efficace,
particuliérement aux Etats-Unis.

Emmanuela Gakidou et al.

Conclusion Il existe de nombreuses occasions manquées de
réduction du fardeau du diabete au moyen d’'un contréle renforcé
des taux de glycémie et d’un diagnostic et d’un traitement meilleurs
de I'hypertension artérielle et de I’hypercholestérolémie. Alors
qu’aucune inégalité socioéconomique importante n'a été relevée dans
le traitement des diabétiques, le colit de I’acces aux soins s’est révélé
étre un puissant indicateur de diagnostic et de traitement.

Pe3rome

Bemenue npua6era u ynpapieHne CBA3aHHBIMU C HUM (PAKTOPaMM PHUCKa CepeIHO-COCYAMCThIX
3a60/meBaHNII B ceMM CTPAHAX: CPABHUTETbHBII aHAN3 JAHHBIX HAI[MIOHAIBHBIX ONIPOCOB IO N3YYEHNIO

COCTOAHUA 300POBbA

IIenxp PaccmoTpeTh 3P PeKTUBHOCTD peaKIUU CUCTEMBI
3/]paBOOXpaHeHNs Ha ImpobaeMy fAmuabeTa B pa3IMIHBIX
YCIIOBUAX M UCC/IEf0BATh HEPABEHCTBO B 00/1aCTU MEJVKO-
CaHUTAPHO OMOIIY IIpY IuabeTe, 00YCIOBIEHHOE COLMA/TbHO-
9KOHOMUYECKUMM (PAKTOPAMIL.

Meropp! [In momTy4eHNsA JAHHBIX O IMATHOCTUKE, JTeYeHNUN
U KOHTpOJIe TUIIEPIIMKEeMIH, apTepyanbHOl TUIIePTEH3NN 1
IOBBIIIEHHOTO YPOBHSI X0/IeCTEPIHA Cpefiy OONbHBIX 1abeTOM
MBI VICIIO/IB30BA/IN JAHHBIE HALMOHA/IBHO-PEIPEe3eHTaTBHBIX
OIPOCOB 10 U3Y4YEHNUIO COCTOSIHYS 3T0POBbsI, IPOBOAMBIILINXCS
B Ay, Vicmamckort Pecrry6rke Vipan, Komym6mn, Mekcnke,
Coennuennpix IllTarax Amepuky, Tannanpe u lloTnannym.
Vcnonp3ys MOTMCTUYECKYI0 PeTpeccuio, Mbl MICCTIEeLOBaIN
COLMA/IbHO-9KOHOMMYECKIE JeTePMUHAHTBI JMATHOCTUKU U
3¢ PEeKTUBHOTO TedeH s G0/IbHBIX.

Pesynbrars Kak B pasBUTBIX, TaK I B Pa3BUBAIOLINXCA CTPAHAX
Y 3HAYUTE/ILHOIL 107U OOJIBHBIX A1abeT He AMarHOCTUPYETCs, U
OHM He TONTy4aloT JiedeHys. Iudpol BappupyroT oT 24% *eHIH
B lloTnauanu mo 62% myxunH B Tawraupge. Joms 60TbHBIX
nuabeToM, JOCTUTAIOUIUX Ije/lell TeYyeHNA B OTHOIICHUU

COlep>KaHMA IVIIOKO3Bl B KPOBY, apTE€PUAIbHOIO KPOBSIHOTIO
JLaBJIEHVISI ¥ CIBOPOTOYHOTO XO/IECTEPIHA, OblIa O4€Hb HUSKOI
U paHXXMPpOBaja OT 1% MalMeHTOB-MYXXYMH B MeKcuKe 1o
npumepHo 12% B CIIIA. Hurpe, 3a nckmodenuem Tantanza, He
6bUTO BBISB/ICHO CYIIECTBEHHOI KOPPELALINI MEX/Y JOXOIOM,
06paszoBaHMeM U [IOKa3aTe/LIMIU AMATHOCTIPOBAHISA U JICUCHIIA.
OpHaKo B Tpex CTpaHax, JaHHBbIe II0 KOTOPBIM ObUIM JOCTYIIHBIL,
oco6exHO B CIIIA, CHIBHBIM IPEIUKTOPOM AMATHOCTUPOBAHI
1 9¢GeKTUBHOTO BefieHNsA abeTa AB/IANCA CTPAXOBOIL CTATYC.
Briop CyliiecTByeT MHOTO HEVICIIONb30BAaHHBIX BO3MOYKHOCTEN
ULl CHIDKeHMsI GpeMeHN 3a00/1eBaeMoCTy AnabeToM IyTeM
yAy4lleHs KOHTPOJA HaJj YPOBHEM COfI€P>KaHMA T/IIOKO3BI
B KPOBH, a TaKXX€ COBEPIIEHCTBOBAHMA AMATHOCTUKU U
JIeYeHUs apTepUaNbHON T'MIIEPTEH3UN U IOBBILIEHHOTO
YPOBHA XonecTepyuHa. XOTA 3HAYUTETbHOTO COLMANbHO-
SKOHOMIIECKOTO HEPABEHCTBA B BefleHNM OO/IBHBIX [11abeToM
OTMe4YeHO He 6b110, PprHAHCOBAS JOCTYIHOCTD MERUKO-
CaHUTAPHOI IOMOLM ABIATACH CUIbHBIM MPESUKTOPOM
AMArHOCTUKM U 3¢ HEeKTMBHOTO TledeHNs OONe3H.

Resumen

Tratamiento de la diabetes y factores de riesgo cardiovascular asociados en siete paises: comparacion de
datos de las encuestas nacionales de examenes médicos

Objetivo Examinar la efectividad de la respuesta del sistema sanitario ante
el reto de la diabetes en diversos entornos y observar las desigualdades
atribuibles a factores socioeconémicos en el tratamiento de la diabetes.
Métodos Hemos empleado las encuestas representativas a nivel nacional
de los examenes médicos de Colombia, Escocia, Estados Unidos,
Inglaterra, México, la Republica Islamica de Iran y Tailandia para obtener
datos sobre el diagnostico, el tratamiento y el control de la hiperglucemia,
la hipertension arterial y Ia hipercolesterolemia en pacientes con diabetes.
Empleando una regresion logistica, hemos analizado los determinantes
socioecondmicos del diagnastico y de un tratamiento efectivo de cada
€aso.

Resultados Un proporcion considerable de pacientes con diabetes
permanecen sin diagnosticar y sin tratar, tanto en los paises desarrollados
como en aquellos en vias de desarrollo. Las cifras oscilan desde un 24%
de las mujeres en Escocia y Estados Unidos hasta un 62% de los hombres
en Tailandia. Solo una proporcion muy reducida de personas con diabetes
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(oscilando entre el 1% de los pacientes hombres en México y alrededor
del 12% en Estados Unidos) alcanzd los objetivos de su tratamiento para
sus problemas de glucosa en sangre, presion arterial y nivel sérico de
colesterol. En ninguna de las regiones (excepto Tailandia) se observd que
los porcentajes de diagndstico y tratamiento estuvieran relacionados con
los ingresos y la educacion, si bien en tres paises con datos disponibles
contar con un seguro representd un factor importante de previsibilidad
para el diagnostico y tratamiento efectivo de la diabetes, especialmente
en el caso de Estados Unidos.

Conclusion Se han dejado pasar muchas oportunidades para reducir la
carga de la diabetes a través de un mejor control de 10s niveles de glucosa
en sangre y de un mejor diagnostico y tratamiento de la hipertension
arterial y de la hipercolesterolemia. Si bien no se observaron grandes
desigualdades socioecondmicas en el tratamiento de los pacientes con
diabetes, el acceso econémico al tratamiento fue un factor importante
de previsibilidad para el diagndstico y el tratamiento de esta enfermedad.

Bull World Health Organ 2011;89:172-183 I doi10.2471/BLT.10.080820
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