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ABSTRACT

In patients with diabetes type 2, good knowledge about disease often doesn't follow appropri-
ate behavior in their life. Therefore, we wanted to find out basic level of disease knowledge and
glycemic control among type 2 diabetic patients, and after that impact of passive and intensive
education on knowledge and glycemic control. Starting with 130 participants, 91 patients with
type 2 diabetes, from four family medicine services in Tuzla Canton, completed six months
education about their disease. Disease Knowledge Test of Michigan Diabetes Training and
Research Center was used to evaluate knowledge about diabetes and glycaemic control was
assessed by HbA 1c. Participants were tested at the beginning of survey, after 3 months of pas-
sive education and additional 3 months of intensive one. Basic test showed good knowledge
of participants (score 8,3 out of 15), improved knowledge after passive education (score 9,23)
and intensive one (11,19) (P<0,0001). Demographic characteristics of patients (age, sex, living
area, level of education, duration of disease and type of treatment) had no influence on disease
knowledge and glycaemic control during education. Generally, patient education improved sig-
nificantly glycaemic control by HbA1c reduction 0,45% (P=0,011) without significant differenc-
es between passive and intensive one. Education of patients improves both disease knowledge

and glycaemic control among type 2 diabetic patients.
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INTRODUCTION

Diabetes mellitus type 2 is becoming pandemic world-
wide. This is a result of changes in life style, obesity
problems, trends of urbanization as well as increase
in number and aging of population in general (1). Un-
fortunately, diabetes type 2 is not only connected
with elderly and middle aged population but is often
found among younger people and even children (2).
General prevalence of diabetes in 1995 was 4%, how-
ever by 2025 an increase to 5,4% is expected (3). Ac-
cording to the results of Hadziahmetovi¢ from 1985
(4) the prevalence of diabetes in the Northeast region
of Bosnia and Herzegovina was 0,45%. More recent
data from 1997 (5) showed that the prevalence of dia-
betes on Tuzla Canton was 1,06%, and it also showed
that women have this disease more often (70,6%). In
the middle of 1980s treatment of diabetes type 2 in Tu-
zla region was relocated from the hospital level to the
primary practice, through counseling units for diabetic
patients. With the beginning of the new millennium, as
the reform of the primary health care started, the im-
portant part of care in the treatment of this disease was
taken over by the health professionals in family practices.
The measurement of HbA1c values have become the
standard in glycemic control and estimates that HbA1c
<7,0%, or even better HbA1c <6,5%, according to Inter-
national Diabetes Federation guideline from 2003, low-
ers the risk of diabetic complications (6). The large and
prospective study from 1998 showed that the reduction
of HbA1c for 1% is followed by reduction of overall
deaths from diabetes for 21%, microvascular complica-
tions for 37% and myocardial infarctions for 14% (7).

The management of diabetes mellitus involves: health
education, balanced diet, physical activities, self-moni-
toring and medications (8).

Education of people with diabetes is a process of teach-
ing the knowledge and skills important for this disease
that these persons are able to care for themselves on
daily basis. However, there is significant lack of knowl-
edge and skills among 50% to 80% of diabetics. A good
glycemic control with HbA1c <7.0% was achieved
in less than half of diabetics with type 2 diabetes (9).

The goal of this research was to determine basic knowl-
edge about disease among patients with diabetes type
2, and knowledge after passive and intensive education
and to determine impact of the acquired knowledge dur-
ing passive and intensive education on glycemic control.
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PATIENTS AND METHODS

The research has been done as the multicentric before
and after study from December 2004 to December
2005. Patients were included from four family medi-
cine practices, two in urban and two in rural areas, of
Tuzla Canton. Including criteria for participants in
this research were that all patients had diabetes type
2, in accordance to criteria of the World Health Or-
ganization from 1999, both sexes, age 40 to 60 years,
with minimum primary school education (factor of
literacy), who were treated by same family physician
and nurse at least for 2 years and those who volun-
tarily agreed to educate themselves about their disease.
For disease knowledge assessment the Test of Michi-
gan Diabetes Research and Training Center was used
(10). This test consists of 15 questions and each an-
swer scores one point. Test result <7 points showed
poor knowledge about the disease and score of =8
points indicated good knowledge about the disease.
This knowledge test each participant had to fill in at
the family practice and submit it to the nurse dur-
ing their regular visits. This was done at the beginning
of the research and then after 3 and after 6 months.
At the same time the HbA1c values were controlled.
Passive education: after basic knowledge test about dis-
ease, the patients were given an educational brochure “A
Helthy Life with Diabetes Type 2“ (11) as a way of pas-
sive education. The result of this passive education was
evaluated after 3 months. The patients were tested on
their knowledge and HbA 1c was controled at that time.
Intensive education: during next three months, a
monthly, intensive group education of patients was
performed with the focus on the knowledge about
disease. Duration of these meetings was 1,5 hours, so
that total number of hours of education was 4,5. After
the intensive education was completed, the knowl-
edge of patients was tested again (modified Michi-
gan Test with reversed order of questions) and their
HbA1c was again controlled. Only the patients at-
tended at least one of three educational sessions were
tested to find out the success of intensive education.
Statistical analysis was done by comparing the mean
values with t test or analysis of variance. The difference
between samples is considered statistically significant if
it is P<0,05.

RESULTS

The basic questionnaire was filled in by 130 patients. Af-
ter the passive education 110 patients showed up for the
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Test knowledge Basic knowledge

Passive education Intensive education

(score -15 points) (n=91) (n=91) (n=91)

LS;n=33 HS; n=58 LS;n=19 HS; n=72 LS;n=3 HS; n=88
Points x+SD 6,45+0,67 9,40+1,35 6,21+0,98 10,03+1,67 5,67+1,53 11,38+1,66
Total score x+SD 8,33+1,83 9,23+2,19 11,19+1,94*

LS-low score, HS-high score *P<0,0001

TABLE 1. The basic and acquired knowledge after passive and intensive education

testing, while in the intensive education there were 91
questioned patients. Statistic analyses were done only
for the 91 patients that had completed the entire cycle
of education.

At the beginning of education from 91 patients 58 of
them have had good knowledge about diabetes type 2
with high score of points and disease knowledge was im-
proved after passive and intensive education (Table 1).
Analysis of variance showed statistically significant
difference between mean of points in three educa-
tional groups (P<0,0001). By using Scheffe’s test it was
found that all three groups were statistically different
in mean of points: basic knowledge-passive educa-
tion (P=0,0006), basic knowledge-intensive education
(P=0,0001) and passive-intensive education (P<0,0001).
So, patients have had a good disease knowledge
even at the beginning of this research that was sig-
nificantly improved during both cycles of education.
Influence of demographic characteristic of patients on
disease knowledge and glycemic control during educa-
tion is shown in Table 2.

There was no significant difference in knowledge im-
provement between age groups of 40-50yrs vs. 51-60yrs
(P=0,061) nor in glycemic control (P=0,30). Also, differ-
ence was not found in knowledge improvement between
urban and rural group (P=0,76) nor in glycemic control
(P=0,94). By analysis of variance there was no significant
difference in knowledge improvement during education
regarding to the level of formal education of patients
(P=0,55) nor in glycemic control (P=0,44). There was no
statistical difference in knowledge improvement dur-
ing education in regards to duration of disease (P=0,68)
nor in improvement of glycemic control (P=0,94). Gen-
der differences on disease knowledge as well as glyce-
mic control were analyzed during education (Table 3).
There was no significant difference in knowledge im-
provement (P=0,76) and glycemic control (P=0,28)
between men and women during education. How-
ever, although women were less informed about
their disease and had worse values of HbA1c at the
beginning of the education, they had improved their
score of knowledge more (+2,92 points vs. +2,77) in

Demographic Intensive
characteristics Basic knowledge Passive education .
education
(n=91)
Points HbAlc Points HbAlc Points HbAlc
(x+SD) (%) x+SD x+SD (%) x+SD x+SD (%) x+SD
Age if’goym 8,65¢1,58 8,11+1.96 9,70+2,42 7,82+173 10,74+2,44 7,96+3,05
51 Qe
Age ;} 6%0’ e 8224190 7,7241,52 9,0742,11 7,61+143 11,34+1,73° 7,13+1,32"
[if;é“ 8,38+1,89 7,69+148 9,00£2,05 7,56+1,30 11,29+198 7,2242,02
Rural; . - .
o 824173 8,04+1,89 9,64+2,41 7,84+1,82 1,00+1,87 7,54:1,76
Eleme“;f‘,;(')“ho"l; 8,17+193 7,80+1,36 9,5042,35 7,78+145 1090186 7,59+2,52
H‘gI; ngool; 8,04£1,59 7,75¢1,73 8,78+2,03 7,6141,58 11,10:2,03 7,20+1,60
=9
Q’“egi Ejl"l’ve“‘ty; 10,09:1,70 823+198 10,55:2,02 7,56+1,40 123651298 72441 M4&&
Duration of disease ~ ~ ~ _ .
. 8,11:1,67 7641184 8,89:2,17 7,36:1,64 10,87:2,07 7224228
0-5yrs; n=47
Puration of discase 814175 7.96:1,53 9,41:2,09 8,06:1,22 11,32:1,25 7381141
>5-10 yrs; n=22
Duration of discase 9,0042,12 8,06+1,27 9,78:2,33 7911137 11,7312, 14# 7,55:1,59%#

>10 yrs; n=22

Knowledge (points): "P=0,061; P=0,76; &P=0,55; #P=0,68

HbAlc: *P=0,30; "P=0,94; &&P=0,44; # #P=0,94

TABLE 2. Basic and acquired knowledge on diabetes and glycemic control regarding to demographic characteristics of patients
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Patient Basic knowledge Passive education Intensive education

atients

(N=91) Points HbAlc (%) Points HbAlc Points HbAlc
x+SD x+SD x+SD (%) x+SD x+SD (%) x+SD

Women; n=51 8,18+1,98 7,86+1,44 9,02+2,28 7,73+1,25 11,10+2,00 7,19+1,31

Men; n=40 8,53:1,62 7,78+1,89 9,50+2,09 7,57+1,79 11,30+1,87 7,52:2,51

TABLE 3. Basic and acquired knowledge after passive and intensive education and glycemic control regarding to sex

Therapy Points x+SD Basic Passive Intensive
(n=91) HbAlc (%) x+SD knowledge education education
Insulin n=21 n=23 n=23
Points 8,95+2,16 9,61+2,68 11,26+2,07
HbAlc 8,41+1,38 8,50+1,42 8,26+1,71
Oral n=60 n=55 n=61
Points 8,27+1,72 9,26+2,05 11,16+1,93
HbAlc 7,86+1,72 7,64+1,45 7,13+1,98
Diet n=10 n=13 n=7
Points 7,40+1,35 8,46+1,81 11,14+1,77
HbAlc 6,35+0,43 6,28+0,57 6,11+0,53

TABLE 4. The level of basic and acquired knowledge and glycemic control regarding to the type of therapy

comparison to men and they also had better reduced
HbA1c values (-0,67% vs. -0,26%) during education.
Table 4 shows the level of basic and acquired knowledge
and glycemic control during education regarding to the
type of therapy.

There was no significant difference in knowledge im-
provement between these three treatment groups of pa-
tients (P=0,56). Also, there was no significant difference
in improvement of glycemic control during education in
the group of insulin treated patients (P=0,28), nor in oral
therapy group (P=0,74), as well as in diet group (P=0,35).
Mean of HbA1ic was statistically different be-
tween groups (P=0,011) during education (Table 5).
Scheffe’s test showed that the difference comes from
mean of HbA1c among groups with basic knowledge
and intensive education (P=0,0123). Among groups
with basic knowledge and passive education, and pas-
sive knowledge and intensive education, there was no
statistically significant difference (P>0,05).

DISCUSSION

Education of people with type 2 diabetes is an ongo-
ing process and it is crucially important in treatment of
this disease. The good knowledge of our patients about

X Basic knowledge
Glycemic

diabetes, at the beginning of education, we can explain
with the facts that it was a group of well motivated pa-
tients, who entered this research with free will and with
the continuous treatment by the same family doctor
and nurse. Participants had improved their knowledge
on disease during education. The results were better
after the intensive rather than passive education (+1,96
vs. +0,9 points) and from the initial 8,3 points at the end
an average score was 11,19 points out of 15. The simi-
lar results were found by Rickheim and associates (12).
They had followed the effects of individual as opposed
to group education with diabetes type 2 patients. Edu-
cation improved their score of knowledge from 8,4 to
12,6 points out of 14 d and improvement of HbA1c was
marginally greater in subjects of group education. This
research has emphasized poor basic knowledge about
diabetes in women, patients with the lower education,
shorter duration of the disease, which indicates omis-
sions in the health system when educating patients with
this disease. Unfortunately, at the end of the education
the poorest knowledge and HbA1c values was evident
among a group of younger patients (40-50yrs) what is a
warning sign to work more intensively on the motivation
of this group of patients to better control their disease.
In the beginning of our research 23% of patients were on

Passive education Intensive education

(n=91) (n=91) (n=91)

control

LS;n=33 HS; n=58 LS;n=19 HS; n=72 LS;n=3 HS; n=88
HbAlc x+SD 746+1,51 8,02+1,69 8,12+2,07 7,54+1.31 7,53+3,02 7,33+1,91
Total HbATc x+SD 7,82+1,64 7,66+1,50 7,34+1,93"
LS-low score, HS-high score "P=0,11
TABLE 5. Mean of HbA1c during education
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insulin therapy, 66% on oral and 11% were on a diet. This
therapy arrangement was not changed during education
since we have had no influence on patient’s treatment.
The best results on basic test were shown by patients on
insulin therapy and the worst results were among pa-
tients on a diet. At the end of education, the best knowl-
edge improvement (+3,74 points) was evident among a
group of patients on a diet, and then followed the group
on oral therapy (+2,89 points) and lastly the group on
insulin (+2,31 points). In our health system, the patients
with diabetes that are on insulin are more likely to be bet-
ter educated about their disease in comparison to other
groups on therapy. Since the insulin therapy is a later
choice among patients with diabetes type 2, they lose
a lot of time until they get a proper education on their
disease. During the six months cycle of education the
HbA 1c value was lowered for 0,49%. This was better af-

CONCLUSION

ter the intensive rather than passive education (-0,33% vs.
-0,16%). Study of Raji and associates showed (13) the av-
erage value of HbA1c lowered similarly in intensive edu-
cated group (-2%) and in passively educated (-1,9%). In a
meta analysis of 72 studies (9) which compared group
vs. individual education it was found that the effects to
knowledge and metabolic control of the disease were
positive immediately after education and these effects
were lowered after 6 months, especially in regards to the
metabolic control of the disease. The predictors of better
knowledge after education were the number of contacts
between patients and educators and duration of each
one. Continuity in education of patients with diabetes
and a long life motivation in proper behavior, life style
changes following with as good as possible self-moni-
toring of disease is the minimum that the health profes-
sionals should offer to patients with this chronic disease.

Patients with diabetes type 2 have had good knowledge about their disease at the beginning of education and this knowl-

edge was improved during both passive and intensive education. The total impact of education, regardless of the way the

knowledge was acquired, led to improvement of glycemic control. This research stressed that special attention regarding

education about disease should be paid to women with diabetes type 2, patients with the lower education, shorter dura-

tion of the disease, while younger patients (<soyrs) have to be closely monitored for glycemic control.

REFERENCES

(1) Update Europe Group. Consensus Statement: Recommendation
for the management of patients with type 2 diabetes mellitus in
the Central, Eastern and Southern European Region. Int. J. Post-
grad. Train. Med. 2000; 8:3-19

(2)  Uusitupa M. Lifestyles matter in the prevention of type 2 diabe-
tes. Diabetes Care 2002; 25:1650-1651

(3)  King H., Aubert RE., Herman W.H. Global Burden of Diabetes,
1995-2025. Diabetes Care 1998; 21:1414-1431

(4)  Hadziahmetovi¢ [. Epidemioloske i klinicke odlike $ec¢erne boles-
ti. Doktorska disertacija, Tuzla, 1985.

(5)  Poljakovi¢ Dz., Tahirovi¢ H. Kantonalni program za dijabetes
Tuzla. Ministarstvo zdravstva Tuzlansko-podrinjskog kantona,
1997.

(6)  IDF Clinical Guidelines Task Force. Global guideline for type 2
diabetes. Brussels: International Diabetes Federation, 2005.

(7). Stratton LM., Adler A.L, Neil HA.W. et al. Association of glycae-

mia with macrovascular and microvascular compliations of type
2 diabetes (UKPDS 35). BMJ 2000; 321:405-421

BOSNIAN JOURNAL OF BASIC MEDICAL SCIENCES 2007; 7 (3): 261-265

(8)  Poljakovi¢ Dz Se¢erna bolest. Narodna i univerzitetska biblioteka
Dervis Susi¢, Tuzla, 2003: 63-70.

(9)  Norris S.L, Lau J., Smith SJ.,, Schmid C.H., Engelgau M.M. Self
management education for adults with type 2 diabetes. Diabetes
Care 2002; 25:1159-1171

(10) Fitzgerald J.T., Anderson R.M., Funnel M.M.,, Hiss RG., Hess G.E,,
Davis W.K,, Barr P.A. The reliability and validity of brief diabetes
knowledge test. Diabetes Care 1998; 21:706-710

(11) Department for International Development UK: Access 2 infor-
mation. Healthy life with type 2 diabetes. PrintCom Tuzla, Tuzla.
(bosnian version)

(12) Rickheim P.L., Weaver T.W., Flader J.L., Kendall D.M. Assess-
ment of group versus individual diabetes education. Diabetes
Care 2002; 25:269-274

(13) Raji A, Gomes H., Beard ].O., MacDonald P., Conlin P.R. A ran-
domized trial comparing intensive and passive education in pa-
tients with diabetes mellitus. Arch. Intern. Med. 2002; 162:1301-

1304

265



