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Demographic features of patients with
type 2 diabetes treated in primary care
are associated with glycemia control.
GPs should take into consideration
patients’ demographic characteristics,
especially being a younger men, when
planning treatment of type 2 diabetes.
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ABSTRACT
Aim. The aim of this study was to evaluate the association between selected demographic features of type 2
diabetes (T2D) patients and glycemia control expressed as the percentage of glycated hemoglobin (HbA1c)
in the period of publishing the first diabetes treatment guidelines for general practitioners (GPs). Material and
method. Medical records of 209 patients with type 2 diabetes (84 men and 125 women) aged from 22 to 87
years (mean age 65.8 years) from two general practitioners’ (GPs) practices in 2009 and 2010 were retrospectively assessed. Analysis of HbA1c was performed using high performance liquid chromatography (HPLC).
Results. In regard to 2010 significantly higher mean percentage of HbA1c was found: in men compared to
women (7.9±1.9% vs 7.1±1.1%); in patients <70 years of age compared to ≥70 years of age (7.7±1.8% vs
7.0±0.9%); in the population <70 years of age - in men compared to women (8.2±2.0% vs 7.2±1.3%) and in
the group of men <70 years of age compared with ≥70 years of age (8.2±2.0% vs 7.0±1.1%). Among the 66
patients analyzed in both years, lower mean percentage of HbA1c was demonstrated in the group <70 years of
age in 2009 compared to 2010 (7.3 ± 1.1% vs 7.8 ± 1.5%). By contrast, regarding 2010 patients <70 years of
age had a higher HbA1c than those ≥70 years of age (7.8 ± 1.5% vs 7.1 ± 0.9%). Discussion and conclusions.
Demographic features of patients with type 2 diabetes treated in primary care are associated with glycemia
control. GPs should take into consideration patients’ demographic characteristics, especially being a younger
men, when planning treatment of type 2 diabetes.
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INTRODUCTION

G

lycated hemoglobin (HbA1c) is the product
of non-enzymatic attachment of the glucose
molecules to the free amino group of one or
both of N-terminal valine residues of hemoglobin β
chain1. HbA1c percentage is influenced by many factors such as: age, nutritional status of the patient or
ethnicity2-6. In studies regarding diabetes diagnosis
and control, important role of HbA1c as the indicator
of blood glucose concentrations for the last 2-3 months has been described5,7. Kowall et al. considered
the introduction of HbA1c percentage values as the
diagnostic criteria for diabetes. They compared the
ability to diagnose prediabetic state and diabetes
through fasting blood glucose concentrations, oral
glucose tolerance test (OGTT) and HbA1c percentage evaluation. With the assumption of HbA1c ≥6.5%
for the diagnosis of diabetes, they noticed that at this
level patients have had already developed macrovascular complications. Therefore, they suggested
the use of lower thresholds of HbA1c for diagnosis
of diabetes to prevent late diagnosis of disease and
its complications2. In recent years researchers draw
their attention to the gradual improvement of glycemic control values expressed as the percentage of
HbA1c in patients with diabetes. This improvement
may be the result of earlier diabetes diagnosis and
better cooperation between physicians and patients.
Thus, a trend of HbA1c decrease has been observed
especially in women and elderly population8,9. Type
2 diabetes (T2D) patients in Poland are treated not
only by diabetologists but also GPs. Therefore in
2009 first guidelines of diabetes treatment in primary health care have been published by the College
of Family Physicians in Poland and Polish Diabetes
Association.
The aim of this study was to evaluate the association
between selected demographic features T2D patients
and glycemia control expressed as the percentage of
HbA1c in the period of publishing the first diabetes
treatment guidelines for GPs.
MATERIAL AND METHOD

The medical records of 209 T2D patients (84 men
and 125 women) aged from 22 to 87 years (mean age
65.8 years) from two GP practices were retrospectively assessed. Analysis included 2009 and 2010. The
patients enrolled were divided into two age groups:
below 70 years of age (in 2009 - 83 individuals, in
2010 - 69) and ≥ 70 years of age (in 2009 – 70 individuals, in 2010 - 52). From among 209 patients, 66
were examined in both 2009 and 2010 (27 men and
39 women). The study included patients with T2Dconfirmed in accordance with the relevant guidelines
at the time of diagnosis. Exclusion criteria: age <18
years, insulin therapy (because patients treated with
insulin were under the care of a diabetes specialists),
severe illness requiring hospitalization. All patients
were treated with combination therapy with oral
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drugs: sulfonylureas and metformin. We analyzed the
age and sex of the patients. The characteristics of
the patients are shown in Table 1. Whole blood was
collected during routine monitoring of T2D patients.
All tests were performed using high performance
liquid chromatography (HPLC). The study did not
require approval of the local Bioethics Committee,
because it concerned a retrospective analysis of documentation describing HbA1c parameter evaluated
by the general practitioners.
STATISTICAL ANALYSIS

The statistical analysis was performed using Statistica 10.1. We considered the statistically significant
values as p<0.05. In order to assess the normal
distribution for variables the W-Shapiro-Wilk test was
used. Distribution of variables was not normal, therefore we used non-parametric tests for further analysis: Wilcoxon test (to assess the relationship between
the parameters at two time points) and U-Mann
Whitney test (non-parametric test for two independent samples). The results for continuous variable
(age) are presented as mean value± SD (standard
deviation).
RESULTS

The Age
Retrospective analysis of mean HbA1c value depending on the age (<70 years and ≥70 years) showed
no statistically significant differences (p=0.77) regarding 2009. However, statistically significant differences were found (p=0.049) regarding 2010 (Table 2).
Mean HbA1c values were lower among older population.
Sex
Comparison of the mean HbA1c value between males and females showed differences on the boarder
of statistical significance (p=0.088) regarding 2009,
whereas statistically significant differences (p=0.034)
were shown for 2010 (Table 2). Mean HbA1c values
were lower among females.
Age and sex
After comparing the mean value of HbA1c among
patients <70 years of age, depending on gender (men
vs. women), no statistically significant differences
(p=0.21) regarding 2009 were found. However, for
2010 statistically significant differences (p=0.029)
were demonstrated. Mean HbA1c values were lower
among females (Table 3). Comparison of patients
≥70 years, depending on sex, did not show statistically significant differences (p=0.26 and p=0.86 for
2009 and 2010 respectively) (Table 3). Comparison of
mean HbA1c values among men <70 vs. ≥70 years
of age showed no statistically significant differences (p=0.88) regarding 2009. The same comparison
for 2010 showed statistically significant differences
(p=0.04). Comparison of mean HbA1c among women <70 vs. ≥70 years of age showed no statistically
significant differences (p=0.86 and p=0.78 for 2009
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and 2010 respectively (Table 4). A group of 66 individuals was assessed both, in 2009 and 2010. The difference in mean HbA1c values measured in the same
population in subsequent years was not statistically
significant (7.3±1.3 vs.7.5±1.3; p=0.62).
DISCUSSION

This study found that mean HbA1c percentage was
significantly higher among men and in younger age
group. Indeed, the highest mean HbA1c was observed in men <70 years of age (8.2 ± 2.0). Ford
et al. indicated a similar trend, resulting from differences between the sexes8. The possible cause of
this observation may be non-compliance involving
failure to fulfill the treatment. López-Sanroman et al.
have shown that non-compliance applies especially to men who, in general, adhere less to medical
recommendations (taking the prescribed medication,
keeping the diet, changing the lifestyle) than women,
who attach more attention to their health10. The
differences in compliance to treatment depend not
only on sex, but also age, education, marital status,
coexistence of cigarette smoking, overweight/obesity, as well as the patient’ personality11-13. Therefore
Ford et al. draw a conclusion that individuals, who
don’t conform to the recommendations optimally,
should be paid special attention8.
Jimenez-Quevedo et al. demonstrated that higher
value of HbA1c in patients with T2D is an independent factor influencing atherosclerotic plaque formation, resulting in ischemic heart disease and in
addition, it worsens the prognosis of these patients.
It was also confirmed that effective diabetes control among elderly, decreases the risk of developing
chronic kidney disease14. This observation is very
important, because age is one of the risk factors of
poorer glycemia control in T2D patients. Our findings
are consistent with the Rothenbacher study, which
examined 869 patients with T2D and demonstrated
higher HbA1c values in younger population9. Moreover, Camara et al. indicated that being <65 years of
age is a strong predictor of poorer glycemia control15. Hsieh et al. observed that younger patients
had had higher HbA1c at the time of the diabetes
diagnosis in comparison to older individuals16. Fox
et al. reported that despite oral hypoglycemic agents
for T2D treatment, values of HbA1c remain high only
in younger population17. Inverse results have been
also published. Chan et al. analyzed data of 11,799
diabetic patients in Latin America and Asia. They observed that older age of patients was significantly associated with poor glycemia control. But what’s more
important, there was no evidence of such relationship
in Europe and other parts of the world18. Differences
may be related to the diverse education of patients,
cultural and demographic characteristics of the study
groups, as well as differences in health care systems
and poverty level.
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countries. Many of these recommendations scope
on holistic patient care delivered by general practitioners, nurses, dietitians, lifestyle consultants, social
workers and also psychologists, including patients’
self-management19. Guidelines implementation is
meeting many barriers, such as lack of awareness of
novel recommendations among GPs20. Den Engelsen et al. studied the effects of the introduction of
co-operation between nurses and GPs, as well as
changes to the guidelines in the diagnosis and management of diabetes. They observed significant lowering of HbA1c values after introducing nursing care to
the process of treatment and monitoring of diabetic
patients21. Although College of Family Physicians in
Poland and the Polish Diabetes Association diabetes
treatment guidelines had been published in 2009,
there were no statistically significant differences in
comparison of the HbA1c values between 2009 (preguidelines period) and 2010 in our study.This result
may be related to the small sample or short time that
has elapsed since the implementation of the new
guidelines. What’s more, despite the fact that GPs
included in this study declared familiarization with the
guidelines, it was not verified through their knowledge assessment.
CONCLUSIONS

Demographic features of patients with type 2 diabetes treated in primary care are associated with
glycemia control. GPs should take into consideration
patients’ demographic characteristics, especially
being a younger men, when planning treatment of
type 2 diabetes.
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TAB. 1.

CHARACTERISTICS OF PATIENTS

Analyzed
year

N

Men (n = 111)

N

<70 y

≥70 y

Women (n = 163)

Total

<70 y

≥70 y

2009

62

45

17

91

38

53

153

2010

49

34

15

72

35

37

121

Medium±SD

p

y- years of age

TAB. 2.

COMPARISON OF MEAN HBA1C VALUES DEPENDING ON AGE AND SEX SEPARATELY
HbA1c [%]

Analyzed
year

N

Range

Medium±SD

N

<70 y

Range
≥70 y

2009

83

4.7-12.2

7.2±1.5

70

4.8-11.1

7.1±1.4

0.77

2010

69

4.7-13.6

7.7±1.8

52

5.3- 8.9

7.0±0.9

0.049

Men

Women

2009

62

5.0-12.2

7.4±1.6

91

4.7-11.1

7.0±1.3

0.088

2010

49

5.1-13.6

7.9±1.9

72

4.7-10.6

7.1±1.1

0.034

y- years of age

TAB. 3.

COMPARISON OF MEAN HBA1C VALUES IN PATIENTS <70 AND ≥ 70 YEARS DEPENDING ON SEX
HbA1c [%]

Analyzed
year

N

Range

Medium±SD

N

Men <70 y

Range

Medium±SD

p

Women <70 y

2009

45

5.0-12.2

7.5±1.7

38

4.7-9.8

6.9±1.3

0.21

2010

34

5.1-13.6

8.2±2.0

35

4.7-10.6

7.2±1.3

0.029

Men ≥70 y

Women ≥70 y

2009

17

5.2-9.9

7.4±1.4

53

4.8-11.1

7.1±1.4

0.26

2010

15

5.5-8.9

6.97±1.1

37

5.3-8.6

7.0±0.8

0.86

Medium±SD

p

y- years of

TAB. 4.

COMPARISON OF THE MEAN HBA1C VALUES IN MEN AND WOMEN DEPENDING ON AGE
HbA1c [%]

Analyzed
year

N

Range

Medium±SD

N

Men <70 y

Range
Men ≥70 y

2009

45

5.0-12.2

7.5±1.7

17

5.2-9.9

7.4±1.4

0.88

2010

35

5.1-13.6

8.2±2.0

15

5.5-8.9

6.97±1.1

0.04

Women <70 y

Women ≥70 y

2009

38

4.7-9.8

6.9±1.3

53

4.8-11.1

7.1±1.4

0.86

2010

35

4.7-10.6

7.2±1.3

37

5.3-8.6

7.0±0.8

0.78

y- years of age
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