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Quality and effectiveness of diabetes care
for a group of patients in Colombia

Jorge E. Machado-Alba,1,2 Juan C. Moncada-Escobar,2

and Henry Gaviria3

Objective. To assess quality and effectiveness of diabetes care in a sample of Colombian di-
abetes patients treated by the national social security health system (SGSSS).
Methods. A retrospective study was conducted among 19 704 type 2 diabetes patients >30
years old who were SGSSS members, on pharmacological therapy, and treated at least twice
by the SGSSS diabetes control program in one of nine cities from 1 July 2006 to 30 June 2007.
A random sample of 406 was obtained. Using subjects’ clinical history, the following factors
were assessed: use of antidiabetic drugs and prescribed daily doses; use of antithrombotic ther-
apies; additional medications; level and control of glycosylated hemoglobin (HbA1c), blood
pressure, and cholesterol; urine albumin level; retinal and foot condition; and changes in med-
ical regimens at most recent clinic visit.
Results. Annual risk factor testing rates were high (81.5%, HbA1c; 100%, blood pressure;
76.8%, total cholesterol), and a large proportion of patients were at target levels for HbA1c
(42.9% ≤7.0%), blood pressure (66.2% <130/80 mmHg), and serum lipids (44.9% total cho-
lesterol <200 mg/dL). However, only 6.9% were within recommended levels for all three risk
factors. At most recent clinic visit, pharmaceutical regimens were adjusted for 39.7%, 58.2%,
and 42.5% of patients above HbA1c, blood pressure, and cholesterol target levels, respectively.
Conclusion. Despite high testing rates, metabolic control was not effective. Low rates of
medication adjustment among patients with measures outside target ranges suggest the need
for changes in routine diabetes care to ensure therapeutic regimens are adjusted appropriately.

Diabetes mellitus; effectiveness; quality of health care; Colombia.

ABSTRACT

Diabetes is among the illnesses that
continue to increase in prevalence glob-
ally. There are currently about 19 million
diabetic patients in Latin America alone,
and worldwide prevalence fluctuates be-
tween 5% and 8% (1–3). Diabetes is asso-
ciated with a high risk of cardiovascular

morbidity (especially hypertension and
dyslipidemia) as well as microvascular
complications such as blindness, renal
insufficiency, neuropathy, and lower
limb amputation—conditions that affect
a patient’s quality of life (4) and place an
economic burden on society (5).

Quality of life can be improved and
costs reduced through adequate control
of glycemia and cardiovascular risk fac-
tors, as well as through education and
programs targeting early recognition of
complications by clinicians and patients
(6). It is estimated that with each 1% of

reduction in glycosylated hemoglobin
(HbA1c) microvascular complications are
reduced by 30% (7). Despite progress in
treatment options, patients with type 2
diabetes continue to suffer from high
rates of cardiovascular and microvascu-
lar complications, and a greater risk of
premature death (4).

Diabetes mellitus treatment includes
both pharmacological and non-pharma-
cological therapies. Non-pharmacologi-
cal measures include a customized nu-
trition plan; reduction of risk factors 
such as dyslipidemia, hypertension, and
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smoking; and the adoption of healthy be-
haviors such as physical activity (8–10).
Pharmacological treatments involve one
or more classes of antidiabetics, such as
biguanides, sulfonylurea, insulin, or thia-
zolidindiones (11).

A previous study found that the drugs
most often used among Colombian
patients treated by the national social se-
curity health system (SGSSS) were, in de-
scending order, metformin, glibencla-
mide, insulin, and rosiglitazone. Out of 
7 308 patients, 48.0% received monother-
apy, and the remaining 52.0% used a
combination of glibenclamide and met-
formin, metformin and insulin, or gliben-
clamide and insulin. Underutilization of
antithrombotics such as cardiovascular
prophylactic drugs was also observed. In
addition, 74.4% of patients with type 2 di-
abetes were found to suffer from hyper-
tension, and 45.5% suffered from dyslipi-
demia (12).

Quality-of-care criteria include the
identification and management of risk
factors, including high levels of blood
pressure, HbA1c, total/LDL (low-density
lipoprotein) cholesterol, and urinary al-
bumin, as well as symptoms, such as
poor foot and retinal condition. Educat-
ing patients about smoking cessation as
well as regular antithrombotic therapy
and monitoring of glycemic levels are
also critical for proper patient manage-
ment (4, 13).

Determining the quality and effective-
ness of diabetic patient management helps
policy-makers identify appropriate qual-
ity improvement measures. This study
aimed to evaluate routine antidiabetic care
delivered by the national health system in
a sample of Colombian type 2 diabetes pa-
tients by determining the percentage of
patients who received medical attention
from the SGSSS diabetes control program
(e.g., blood pressure and total cholesterol
measurement, retinal and foot examina-
tion, urine albumin screening, and an-
tiplatelet therapy) and had normal-range
(controlled) levels of HbA1c (≤7.0%). The
study also explored various factors associ-
ated with diabetes mellitus control, in-
cluding age, overweight/obesity status,
medications for comorbidities, and antidi-
abetic monotherapy or polytherapy.

MATERIALS AND METHODS

The retrospective study was con-
ducted in a population of 19 704 men
and women more than 30 years old with

type 2 diabetes who were members of
the SGSSS (beneficiaries of the national
social security health insurance pro-
gram), on pharmacological therapy, and
received care from the SGSSS diabetes
control program at least twice during the
12-month period from 1 July 2006 to 30
June 2007, in nine Colombian cities: Bo-
gotá, Barranquilla, Bucaramanga, Cali,
Cartagena, Ibague, Manizales, Medellín,
and Pereira. These cities were chosen for
study because they are the most popu-
lous in the country and collectively pro-
vided information on 3.2 million SGSSS
members.

Based on the formula described by
Duffau (14), the minimum sample size
was defined as 406 patients, which
yielded a weighted proportion of 27.0%
of patients with controlled type 2 dia-
betes and a permissible error rate of 5%
(15). The statistics program SPSS version
15.0 for Windows (SPSS, Inc., Chicago,
IL, USA) was used to select 406 subjects
in a randomized manner from a data-
base of the above-mentioned sample of
19 704 diabetic patients.

Two doctors were trained to gather
data from the clinical histories of the pa-
tients. If the information for a patient
was incomplete, the patient was re-
placed with another patient of the same
gender and in the same age group. Sur-
vey variables included the following:

• Socio-demographic: age; sex; marital sta-
tus (single, including those who were
separated, divorced, or widowed, ver-
sus in a partnership, defined as mar-
riage or a civil union); education level
(low, including illiterates and those
with primary schooling, or high, de-
fined as secondary schooling); city of
residence; and type of SGSSS member-
ship (subscriber or dependent);

• Anthropometric: weight, size, and body
mass index (BMI);

• Comorbidity/risk factor: HbA1c >7.0%,
overweight/obesity, arterial hyper-
tension, dyslipidemia, smoking, and
age (man >55 or woman >65 years);

• Antidiabetic drug (use and prescription,
with defined daily doses (DDDs)):
biguanides (metformin); sulfonylureas
(glibenclamide, gliclazide); insulins;
and thiazolidindiones (rosiglitazone);

• Quality of care: HbA1c, total cholesterol,
systolic arterial pressure (SAP), and
diastolic arterial pressure (DAP) mea-
surements during the 12-month pe-
riod (July 2006 to June 2007); docu-

mentation of clinical history of foot
and retinal exams, urine albumin
exam, and antithrombotic therapy at
last medical appointment; and evalua-
tion of medication change when pre-
senting with levels above therapeutic
goals for diabetes, hypertension, and
dyslipidemia;

• Comorbidity medication: antihyperten-
sive drugs (diuretics, beta blockers,
angiotensin-converting enzyme (ACE)
inhibitors, angiotensin receptor block-
ers (ARBs), and calcium channel
blockers (CCBs); antiplatelet therapies
(acetyl salicylic acid, clopidogrel, and
cilostazol); and lipid-lowering drugs
(statines, fibrates, cholestyramine).

Controlled patients were defined as
those with HbA1c values ≤7.0% (16).
Standards for effective management for
other risk factors included blood pres-
sure under 130/80 mmHg, total choles-
terol under 200 mg/dL, and urine albu-
min under 30 mg/day (4, 9, 17).

The protocol was submitted for scien-
tific and bioethics review by both the
bioethical committee of the Universidad
Tecnológica de Pereira and the SGSSS.

The data were stored, processed, and
analyzed with the statistical program
SPSS 15.0 for Windows. The Student´s t-
test and analysis of variance (ANOVA)
were used for the comparison of quanti-
tative variables, and the chi-square test
was used to establish associations be-
tween variables by subgroup (controlled
patients versus uncontrolled patients).
Models of binary logistic regression were
applied using HbA1c levels (controlled,
≤7.0%; uncontrolled, >7.0%) as the de-
pendent variable, and variables signifi-
cantly associated with the dependent
variable in the bivariate analysis as co-
variables. Statistical significance was set
at P < 0.05 (confidence interval (CI) 95%).

RESULTS

The characteristics of the population
analyzed are shown in Table 1. In a sam-
ple of 406 patients with type 2 diabetes
in nine Colombian cities, there was a
predominance of females, persons over
60 years old, and persons with low levels
of schooling, and 98.8% had two or more
risk factors (HbA1c >7.0%, plus one other
risk factor).

Antidiabetic drug use among the 406
patients sampled included monotherapy
with metformin (77, or 19.2%); gliben-
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clamide (64, or 15.8%); and insulin (44, or
10.8%). The most frequently used combi-
nations in polytherapy were metformin +
glibenclamide (147, or 36.2%); insulin +

metformin (46, or 11.3%); glibenclamide +
metformin + insulin (20, or 4.9%); and
glibenclamide + insulin (6, or 1.3%). Aver-
age daily doses were 1602 ± 686 mg/day

for metformin (80.2 ± 34.3% of DDD), 
10.3 ± 5.1 mg/day for glibenclamide
(102.5 ± 50.9% of DDD), and 43 ± 26.5 U/
day for insulin (72.1 ± 44.0% of DDD).

The drugs used to treat nondiabetic
risk factors are shown in Table 1. Patients
received an average of eight different
drugs for comorbidities (antihyperten-
sives, antidyslipidemics, and antiangi-
nals) in addition to their antidiabetic
treatment. Out of the 331 patients who
had their HbA1c level measured, 42.9%
(142 patients) were defined as controlled
(HbA1c ≤7.0%) and 57.1% (189 patients)
were defined as uncontrolled (HbA1c
>7.0%). Uncontrolled HbA1c levels were
distributed as follows: 24.5% out of the
189 patients had levels from 7.1% to 8.0%;
11.5% had levels of 8.1% to 9.0%; and
21.1% had levels >9.0%. It should be
noted that all patients in the study sample
had been treated with frontline generic
drugs according to standard treatment
guidelines for longer than one year.

Bivariate analysis

Table 2 presents the results of the
bivariate analysis by subgroup (patients
with controlled diabetes and patients
with uncontrolled diabetes). Both num-
ber of antidiabetic drugs used and use 
of medication for comorbidities were
statistically significantly associated with
controlled diabetes. There was no sta-
tistically significant association between
controlled or uncontrolled diabetes
patients and age, gender, marital status,
education, type of SGSSS membership,
city of residence, overweight/obesity, 
or other nondiabetic risk factors.

Among the 95 controlled patients re-
ceiving metformin, the mean dose was
lower than that among the 141 uncon-
trolled patients receiving the drug (1 494
vs. 1 766 mg/day, respectively; P = 0.002).
Similarly, the mean dose of glibenclamide
was lower in controlled patients (83) ver-
sus uncontrolled patients (110) (8 vs. 12
mg/day, respectively; P < 0.001). For in-
sulin, despite the fact that the mean dose
in controlled patients (14) was lower than
that for uncontrolled patients (87), the dif-
ference was not statistically significant (56
vs. 72 units/day; P = 0.2). Table 1 shows
the DDD for each of the three drugs.

Multivariate analysis

In the multivariate analysis, the de-
pendent variable was uncontrolled dia-
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TABLE 1. Socio-demographic, pharmacologic, and risk factor characteristics of
406 type 2 diabetes patients treated by the Colombian social security health sys-
tem (SGSSS) diabetes control program across nine cities,a July 2006–June 2007

Characteristic

Socio-demographic
Age (mean ± SD,b years) 62.4 ± 11.6
Sex (female/male,%) 55.0/45.0
Marital status (single/in a partnership,%)c 20.1/79.9
Education (low/high,%)d 82.4/17.6
Type of SGSSS membership

(subscriber/dependent,%)e 45.5/54.5
Number of risk factors (HbA1c

f > 7.0%, overweight/ 1 (1.2),g 2 (6.9),h

obesity, arterial hypertension, smoking, dyslipidemia, 3 (26.4),h 4 (37.7),h

age (man > 55 or women > 65 years)) (%) 5 (24.6),h 6 (3.2)h

Anthropometric risk factor 
Weight (mean ± SD, kg) 72.6 ± 13.1
BMIi (mean ± SD, kg/m2) 28.4 ± 4.6
Overweight (BMI: 25–29.9) (%) 44.0
Obesity (BMI: >30) (%) 30.2

Other risk factor
Arterial hypertension (%) 80.6
Smoking (%) 12.3
Dyslipidemia (%) 60.0
Age

> 55 years (men, %) 72.0
> 65 years (women, %) 45.0

HbA1c (mean ± SD,%)j (7.7 ± 1.9)

Pharmacologic
Antidiabetic monotherapy (% using) 45.8

Metformin (DDDk ± SD, % of DDD) (80.2 ± 34.3)
Glibenclamide (DDD ± SD, % of DDD) (102.5 ± 50.9)
Insulin (DDD ± SD, % of DDD) (72.1 ± 44.0)

Antidiabetic drugs (% using)
Metformin 71.5
Glibenclamide 58.2
Insulin 28.5
Other 0.2

Comorbidity drugs (% using) 92.1

Antiplatelets (aspirin) 66.1

Antihypertensives
ACEl inhibitors or ARBsm 68.2
Diuretics 37.2
Calcium channel blockers (amlodipine, verapamil, nifedipine) 29.1
Beta blocker (metoprolol) 19.7

Antidyslipidemics
Lovastatin 42.6
Gemfibrozil 14.5

Antianginals
Isosorbide dinitrate 2.0

a Bogotá, Barranquilla, Bucaramanga, Cali, Cartagena, Ibague, Manizales, Medellín, and Pereira.
b SD = standard deviation.
c Data reported from 230 patients.
d Low = illiterate or primary schooling; high = secondary schooling; data reported from 125 patients. 
e Data reported from 293 patients.
f HbA1c = glycosylated hemoglobin.
g HbA1c >7.0% and no other risk factor.
h HbA1c >7.0% plus comorbidity(ies)/other risk factor(s).
i BMI = body mass index.
j Data reported from 331 patients.
k DDD = defined daily dose.
l ACE = angiotensin-converting enzyme.
m ARBs = angiotensin receptor blockers.



betes and the independent variables
were polytherapy and medication for co-
morbidities. While adjusting to find the
best model, step by step, it was found
that these were the only independent
variables associated with risk of uncon-
trolled diabetes. The relative risk (RR) of
uncontrolled diabetes among polyther-
apy patients was 0.3 (0.206–0.470; 
P < 0.001), whereas the RR for patients
taking medication for comorbidities was
0.431 (0.189–0.983; P = 0.044).

Treatment for nondiabetic risk factors

At the time of data collection, 100% of
patients in the study sample were receiv-
ing medication for management of hyper-
glycemia. Among those diagnosed with a
comorbidity of arterial hypertension,
90.5% were receiving antihypertensive
therapy, and among those diagnosed
with a comorbidity of dyslipidemia,
80.2% were receiving lipid-lowering ther-
apy. In the group of patients with hyper-

tension, 66.2% (217 out of 328) had their
hypertension under control (blood pres-
sure <130/80 mmHg). Of the patients
with dyslipidemia, 44.9% (109 out of 243)
had total cholesterol levels under 200
mg/dL, and 28.6% had LDL levels con-
sidered to confer low risk (<100 mg/dL).
Only 6.9% of all patients in the study sam-
ple reached the recommended goals for
all three risk factors.

The indicators of quality of diabetes
care are shown in Table 3. In all cases, at
each clinical encounter, the parameter of
greatest compliance was blood pressure
monitoring. Based on their clinical his-
tory, over the 12-month period, only
81.5% or 331 patients had their HbA1c
level measured and only 76.8% had their
lipid levels measured. Other routine pro-
cedures for diabetes care, such the ad-
ministration of aspirin, urine albumin
screening, foot exams, and retinal exams,
were even less common (administered
among only 66.1%, 57.0%, 55.5%, and
35.6% of patients, respectively).

Of all patients for whom urine albu-
min was measured, 19.8% had evidence
of impaired renal function. Of the pa-
tient group with impaired renal function
(29 out of 49), only 63.0% were receiving
an ACE inhibitor or ARB for antihyper-
tensive therapy. Among all patients re-
ceiving antihypertensive therapy, 90%
were receiving ACE inhibitors or ARBs.

The mean values of systolic blood
pressure and diastolic blood pressure,
serum total cholesterol, and serum HDL
(high-density lipoprotein) cholesterol
were below the therapeutic targets,
while LDL cholesterol, triglycerides, and
HbA1c were above the reference values
used to define control (Table 3).

When evidence was observed of un-
controlled HbA1c levels, clinicians modi-
fied the pharmacologic therapy pro-
grams in 39.7% of patients. When
evidence of uncontrolled blood pressure
was observed, therapy was changed for
58.2% of patients. When patients’ dys-
lipidemia was found to be uncontrolled,
therapy was adjusted in 42.5% of cases.

DISCUSSION

The low rate of control of type 2 dia-
betes is a global problem. In both devel-
oped and underdeveloped countries, the
percentage of type 2 diabetes patients
that present with controlled HbA1c
ranges from 31.0% to 49.8% (4, 15, 18,
19). Among the reasons that patients do
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TABLE 2. Bivariate analysis of socio-demographic, pharmacologic, and nondiabetic risk factor
characteristics of 406 type 2 diabetes patients treated by the Colombian social security health
system (SGSSS) diabetes control program across nine cities, July 2006–June 2007, by subgroup

Controlled Uncontrolled
type 2 type 2

diabetesa diabetes P-valueb

Characteristic No. % No. %

Socio-demographic
Sex 0.076

Female 71 50.0 113 59.8
Male 71 50.0 76 40.2

Age (years) 0.189
Young adult (30–39) 4 2.8 5 2.6
Mature adult (40–55) 53 37.6 90 47.6
Senior (>55) 84 59.6 94 49.7

Marital status 0.139
Single (including those widowed, 

separated, and divorced) 26 22.6 24 17.4
In a partnership (marriage or civil union) 89 77.4 114 82.6

Education 0.615
Low (illiterate or primary schooling) 39 76.5 47 79.6
High (secondary schooling) 12 23.5 12 20.4

City 0.215
Barranquilla 16 11.3 19 10.1
Bogotá 47 33.1 77 40.7
Bucaramanga 4 2.8 6 3.2
Cali 21 14.8 32 16.9
Cartagena 5 3.5 7 3.7
Ibague 5 3.5 13 6.9
Manizales 8 5.6 6 3.2
Medellín 25 17.6 15 7.9
Pereira 11 7.7 14 7.4

Type of SGSSS membership 0.091
Dependent 50 43.1 65 47.7
Subscriber 66 56.9 71 52.3

Anthropometric risk factor
Overweight or obesity 0.223

No 39 27.8 44 23.5
Yes 101 72.1 143 76.5

Other nondiabetic risk factor 0.081
No 0 4 2.1
Yes 142 100.0 185 97.9

Pharmacologic
Antidiabetic therapy 0.000

Monotherapy 91 64.5 59 31.2
Polytherapy 50 35.5 130 68.8

Medication for comorbidities 0.044
No 15 10.5 9 4.7
Yes 127 89.5 180 95.3

a Level of glycosylated hemoglobin (HbA1c) ≤7.0%.
b Based on the chi-square test.



not achieve adequate metabolic control
are non-adherence to treatment and the
use of inadequate doses of treatment
drugs. Compared with similar reports
from other countries, this study’s obser-
vation that 42.9% of patients had con-
trolled HbA1c ranks among the highest.
A level of control less than 50% remains
worrisome, however, as the sample was
drawn from a patient population with
easy access to treatment. Another cause
for concern is the finding that a high per-
centage of patients in this study (21.1%)
had HbA1c values greater than 9.0%,
which indicates poor disease control.
The mean HbA1c value (7.7 ± 1.9%) was
similar to that reported in some prior
studies (7.9 ± 1.8%) (4, 15, 20, 21) and
lower than that reported in others (10.3 ±
1.6%) (22).

The frequency of use of various antidi-
abetic drugs was similar to reports by
other authors (6, 18). The use of specific
antidiabetic drugs, and their prescribed
doses, were associated with the level of
diabetes control. Controlled patients re-
ceived lower doses of metformin and
glibenclamide than uncontrolled pa-
tients and were more often treated with
monotherapy (whereas most uncon-
trolled patients received polytherapy).

Both of these differences were statisti-
cally significant based on the chi-square
test (Table 2). The latter finding may be
explained by the fact that polytherapy is
used in more difficult cases and in later
stages of the disease (12). It should be
noted that in both groups the prescribed
doses of antidiabetic drugs were lower
than the recommended DDD.

Most patients with type 2 diabetes had
other associated risk factors that hin-
dered management and control of all
their diseases. This outcome was partic-
ularly common in the case of asympto-
matic diseases such as hypertension and
dyslipidemia, as found in earlier re-
search (23). Patients received additional
drugs for each of these comorbidities,
similar to previous study samples (4, 6,
18, 20). Taking medication for comor-
bidities was significantly correlated with
a lack of control of diabetes (Table 2),
which is probably related to the fact that
uncontrolled patients often have more
complications and are more difficult to
treat than those who are controlled (23).
As mentioned above, the entire sample
of patients was treated with generic
drugs.

No association was found between the
degree of diabetes control and variables

such as age, gender, marital status, edu-
cation, type of SGSSS membership, pres-
ence of nondiabetic risk factors, or city of
residence, as had been established in an-
other study (24). Although the mean
BMI was high, along with the percentage
of patients who were overweight or
obese, significant effects of these factors
were not observed with regard to dia-
betes control, as has been observed in
other studies (18, 25).

There was a high rate of diagnosis of
hypertension and dyslipidemia, reflect-
ing good quality of care in terms of iden-
tification of nondiabetic risk factors.
Treatmentof these morbidities was also
common, resulting in varying degrees of
success. For example, effective antihy-
pertensive therapy was observed in
66.2% of patients, a higher proportion
than that reported by Grant et al. (30.4%
to 38.2%) (4); Liebl et al. (35.0%; range:
20.1% to 53.4%) (15); Resnick et al.
(39.6%) (18); and Isaza et al. (45.2%) (24),
whereas effective lipid-lowering therapy
was observed in 44.9% of patients, a
lower level of efficacy than that reported
by Grant et al. (64.2% to 66.9%) (4). These
results indicate progress in the treatment
of hypertension but difficulty in achiev-
ing  treatment goals for lipid-lowering
therapy, most likely due to the use of in-
adequate and insufficient doses of lipid-
lowering drugs, as was observed in a
previous study (26).

It is particularly troubling that only
6.9% of patients had achieved the goals
recommended for all three risk factors.
However, this finding is very similar to
those of Grant et al. and Lebovitz, who
observed percentages of 7.3% and 10.0%
respectively for this criterion (4, 19).
While the rate of blood pressure mea-
surement among the current sample was
100%—higher than in other studies (4,
15), clinicians failed to ensure that all pa-
tients underwent at least one HbA1c test
per year; only 81.5% of patients under-
went this test at the recommended fre-
quency, a number lower than that re-
ported by Grant et al. (97.4%) (4) but
higher than in an overall sample of Eu-
ropeans (64.0%, range: 49.0%–71.0%)
(15). The current sample was also less
likely to undergo lipid profile testing in
past 12 months than the sample used by
Grant et al. (76.8% versus 87.6% respec-
tively) (4).

The use of aspirin as a prophylaxis for
cardiovascular risk was higher in this sam-
ple compared to previous studies (66.1%
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TABLE 3. Proportion of type 2 diabetes patients in nine Colombian citiesa that re-
ceived risk factor testing and other quality of care measures during routine visits to
social security health system (SGSSS) diabetes control program clinics, July
2006–June 2007, and their average test values

Intermediate
% patients outcome

Quality of care measure (n = 406) (mean ± SDb)

HbA1c
c measurement 81.5

Normal range (≤ 7%) 42.9 NAd

Abnormal range (>7%) 57.1 NA
Blood pressure measurement 100.0

Systolic (mmHge) 126.5 ± 14.4
Diastolic (mmHg) 77.5 ± 10.0

Retinal examination (documentedf) 35.6 NA
Foot examination (documented) 55.5 NA
Urine albumin screening 57.0 NA
Total cholesterol measurement 76.8

Serum total (mg/dl)g 198.2 ± 55.2
Serum low-density lipoprotein (LDL) (mg/dl)h 114.4 ± 35.9
Serum high-density lipoprotein (HDL) (mg/dl)i 43.8 ± 12.7
Triglycerides (mg/dl)j 203.7 ± 121.2

Antiplatelet therapy (aspirin) 66.1 NA

a Bogotá, Barranquilla, Bucaramanga, Cali, Cartagena, Ibague, Manizales, Medellín, and Pereira.
b SD = standard deviation.
c HbA1c = glycosylated hemoglobin.
d NA = not applicable.
e mmHg = millimeters of mercury.
f Exam value recorded in patient clinical history.
g Data reported from 312 patients. 
h Data reported from 252 patients. 
i Data reported from 275 patients.
j Data reported from 297 patients.



1. Pan American Health Organization. Diabetes
in the Americas. Epidemiol Bull. 2001;22(2):
1–3.

2. Barceló A, Daroca M, Ribera R, Duarte E, Za-
pata A, Vohra M. Diabetes in Bolivia. Rev
Panam Salud Publica. 2001;10(5):318–23.

3. Aschner P. Diabetes trends in Latin America.
Diabetes Metab Res Rev. 2002;18(Suppl 3):
S27–31.

4. Grant RW, Buse JB, Meigs JB. Quality of dia-
betes care in U.S. academic medical centers:
low rates of medical regimen change. Dia-
betes Care. 2005;28(2):337–42.

5. Chiasson J-L, Rabasa-Lhoret R. Prevention of
type 2 diabetes: insulin resistance and beta-
cell function. Diabetes. 2004;53(Suppl 3):
S34–8.

6. Gagliardino JJ, de la Hera M, Siri F; Grupo de
Investigación de la Red QUALIDIAB. Eva-
luación de la calidad de la asistencia al pa-
ciente diabético en América Latina. Rev
Panam Salud Publica. 2001;10(5):309–17.

7. Clarke PM, Gray AM, Briggs A, Stevens RJ,
Matthews DR, Holman RR. Cost-utility
analyses of intensive blood glucose and 
tight blood pressure control in type 2 dia-

betes (UKPDS 72). Diabetologia. 2005;48(5):
868–77.

8. Asociación Latinoamericana de Diabetes.
Guías ALAD de diagnóstico, control y
tratamiento de la diabetes mellitus tipo 2. 
Rev Asoc Latinoam Diabetes. 2000;8(Supl 1):
S101–68.

9. International Diabetes Federation, Clinical
Guidelines Task Force. Global guideline for
type 2 diabetes. Brussels: IDF. p. 8–74.

10. Fioretto P, Solini A. Antihypertensive treat-
ment and multifactorial approach for renal
protection in diabetes. J Am Soc Nephrol.
2005;16(Suppl 1):S18–21.

11. Ministerio de Salud Publica (CO). Consejo
Nacional de Seguridad Social en Salud.
Acuerdo 228 de 2002. Bogotá: MSP; 2002 [cited
2006 May 31]. Diario Oficial de Colombia. 26
Jun (no. 44847). Available from: http://www.
col.ops-oms.org/medicamentos/Documen-
tos/ac228_02.htm.

12. Machado Alba JE, Moncada Escobar JC, Mesa
Escobar G. Patrones de prescripción de an-
tidiabéticos en un grupo de pacientes colom-
bianos. Rev Panam Salud Publica. 2007;22
(2):124–31.

13. Erdmann E. Microalbuminuria as a marker of
cardiovascular risk in patients with type 2 di-
abetes. Int J Cardiol. 2006;107(2):147–53. Epub
2005 Jun 22.

14. Duffau G. Tamaño muestral en estudios bio-
médicos. Rev Chil Pediatr. 1999;70(4):314–24.

15. Liebl A, Mata M, Eschwège E. Evaluation of
risk factors for development of complications
in Type II diabetes in Europe. Diabetologia.
2002;45(Suppl 7):S23–8. Epub 2002 Jun 19.

16. Qaseem A, Vijan S, Snow V, Cross T, Weiss K,
Owens D. Glycemic control and type 2 dia-
betes mellitus: the optimal hemoglobin A1c
targets. A guidance statement from the Amer-
ican College of Physicians. Ann Intern Med.
2007; 147(6):417–22.

17. Jerums G, MacIsaac RJ. Treatment of microal-
buminuria in patients with type 2 diabetes
mellitus. Treat Endocrinol. 2002;1(3):163–73.

18. Resnick HE, Bardsley J, Foster GL, Ratner RE.
Achievement of American Diabetes Asso-
ciation clinical practice recommendations
among U.S. adults with diabetes, 1999–2002.
Diabetes Care. 2006;29(3):531–7.

19. Lebovitz HE. Oral antidiabetic agents: 2004.
Med Clin North Am. 2004;88(4):847–63.

REFERENCES

vs. 35.9% (4) and 53.8% (20)). The most
poorly applied quality of care indicators in
the current sample were documented reti-
nal and foot examinations, which were
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foot injuries, in order to detect organ dam-
age early enough to prevent related com-
plications (20).

The use of ACE inhibitors or ARBs as
antihypertensive agents in patients with
type 2 diabetes was high (12), but the
doses used were inadequate to invoke
these drugs’ kidney-protective proper-
ties in cases where some degree of renal
disease was present (10).

The modification of antidiabetic, anti-
hypertensive, or lipid-lowering therapy
when control of HbA1c, blood pressure,
and total cholesterol was lacking was in-
sufficient (4). Therefore, the current au-
thors recommend the implementation of
diabetes care improvement programs,
which have been shown to increase the
effectiveness of these therapies and re-
duce related complications (27).

Based on the results of this study, the
prevalent traits of patients with uncon-
trolled diabetes are 1) treatment with
polytherapy, managed with inadequate
doses of metformin and glibenclamide,
and 2) the consumption of substantial
amounts of medication for other comor-
bidities (mainly hypertension and dys-
lipidemia). There were no statistically
significant differences between the DDDs
used for the control of diabetes across the
nine cities covered in the study, similar to
findings regarding the treatment of hy-
pertension in the study of Isaza et al. (24).

The aforementioned results suggest
uncontrolled type 2 diabetes patients
should receive increased doses of antidia-
betic drugs (according to therapeutic
guidelines). In addition, the comorbidi-
ties that combine to form cardiovascular
risk factors should be treated with front-
line drugs at the appropriate dose. Use of
antiplatelet doses of aspirin, evaluation of
both the retina and feet, and measure-
ment of urinary albumin must also be en-
couraged. The clinician must take the ini-
tiative to determine the best course of
action and adjust management regimens
accordingly when difficulty is encoun-
tered in achieving therapeutic goals.

The purpose of controlling diabetes
properly should be shared with the en-
tire health care team, the patients, and

their families. At the same time, strate-
gies should be developed for promoting
a healthy lifestyle among patients with
type 2 diabetes, with directives for the
health care team, including the prescrib-
ing physician, that include well-defined
therapeutic goals and treatment strate-
gies. It is also recommended that health
insurance programs monitor the effec-
tiveness of treatment and become in-
volved in medication adjustment by di-
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Limitations

This study had several limitations.
First, the sample was limited to members
of the national social security health sys-
tem insurance program, so the results
can not be generalized to groups with
different insurance characteristics. In
addition, the results may have been
skewed by the lack of standardization of
SGSSS techniques for measuring labora-
tory parameters, as the study data were
obtained from the medical histories of
patients who received SGSSS care in nine
different cities.
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Objetivo. Evaluar la calidad y la eficacia de la atención de la diabetes en una mues-
tra de diabéticos colombianos tratados en el Sistema General de Seguridad Social en
Salud (SGSSS).
Métodos. Estudio retrospectivo en 19 704 pacientes del SGSSS con tratamiento far-
macológico para la diabetes tipo 2, mayores de 30 años y atendidos por el Programa
de Control de la Diabetes del SGSSS al menos dos veces entre el 1 de julio de 2006 y
el 30 de junio de 2007 en alguna de nueve ciudades. Se obtuvo una muestra aleatoria
de 406 pacientes. A partir de sus historias clínicas se evaluaron los factores: consumo
de medicamentos antidiabéticos y dosis diaria prescrita; tratamiento antitrombótico;
medicamentos adicionales; nivel y control de la glucohemoglobina (HbA1c), presión
arterial y colesterol; albuminuria; estado de los pies y la retina; y cambio de régimen
terapéutico en la última consulta.
Resultados. Las tasas anuales de análisis relacionados con los factores de riesgo fue-
ron elevadas (HbA1c: 81,5%, tensión arterial: 100% y colesterol total: 76,8%) y una alta
proporción de los pacientes alcanzaron los valores recomendados de HbA1c ≤ 7,0%
(42,9%), tensión arterial < 130/80 mm Hg (66,2%) y colesterol total < 200 mg/dL
(44,9%). Sin embargo, solo 6,9% de los pacientes tenían los niveles recomendados en
los tres factores de riesgo. En la última consulta, se ajustó el régimen farmacológico a
39,7%, 58,2% y 42,5% de los pacientes que presentaban valores alterados de HbA1c,
tensión arterial y colesterol, respectivamente.
Conclusiones. A pesar de la alta tasa de análisis, el control metabólico no fue eficaz.
La baja tasa de ajuste del tratamiento de los pacientes con resultados fuera del rango
recomendado indica que es necesario cambiar el procedimiento habitual de atención
de los pacientes diabéticos para garantizar el adecuado ajuste de los regímenes
terapéuticos.

Diabetes mellitus; efectividad; calidad de la atención de salud; Colombia.
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grupo de pacientes de
Colombia
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