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iabetes mellitus is one of the most com-
mon medical problems in the world. Ap-
proximately 18% of persons over 65 years
old are diabetic. The WHO estimates that
the prevalence rate of diabetes, 4% in 1995, will in-
crease to 5.6% in 2025. Diabetic foot problems are
potentially the most preventable long—term compli-
cation in diabetic patients.
The purpose of this study was to test the utility
of the Health Belief Model (HBM) in under-
standing and predicting the intention of diabetic
patients in prevention of their foot lesions and
amputations.
Material and Methods: This was a Quasi ex-
perimental and cohort study, carried out in 108
diabetic patients Type II in Kermanshah. They
were divided in two groups (54 case and 54 con-
trol groups). The data were collected by using a
researcher made questionnaire in 5 sections; all
of the data were collected by direct interviews
and on the basis of the constructs of HBM. Data
were analyzed by SPSS software.
Results: More than 33% (n=36) of patients were
men. About 60% of participants were illiterate
and had completed only primary school; of par-
ticipants, 58% were aged between 30 and 50
years, while 37.4% were between 50-60 years old.
There was no significant difference between the
mean grades score of variables (knowledge, per-
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ceived susceptibility, perceived severity, per-
ceived threat, perceived benefits perceived bar-
riers, caring of foot and check list) in the case
and control groups before intervention, but, t-
test showed significant differences between all
of mentioned variables, in these two groups after
intervention(p<0.00). T-test, also showed, there
was a significant difference between mean grade
scores all of variables in the case group, before
and after intervention.

Conclusion: The findings of this study showed
that, increasing the knowledge and constructs of
HBM in patients, results in better foot care by
the patients themselves, confirming that HBM
constructs cause changes that improve patient
behavior in taking care of themselves.
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Introduction

Diabetes mellitus is one of the most com-
mon world wide medical problems with a
fast increasing, prevalence.' It is ranked as
the 5™ cause of death in Europe and 4™ cause
for physicians' visits. About 15% of financial
budget of public health services in the USA
is allocated to diabetes.

Approximately 18% of persons over 65
years old have diabetes mellitus. WHO es-
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timates that the prevalence rate of diabe-
tes, 4% in 1995, will increase to 5/6% in
2025. According to the latest report of
WHO, it is estimated that, the percentage
of diabetic patients will increase to 122%
in 2025, and this increase in developing
countries will be 170%, increasing the
number of diabetic patients in these coun-
tries from 84 million to 228 million.” The
data for prevalence and incidence of dia-
betes in Iran differs; the Endocrinology
and Metabolic Research Center of Sha-
heed Beheshti Medical University, Tehran
and Kermanshah, reported the prevalence
of diabetes as 2-10%, more than 12% and
7% respectively. The ministry of health
has reported a prevalence of 2.3%.>"

Foot problems are a major determinant of
the quality of life in patients suffering from
diabetes, and have remained one of the most
common reasons of hospital admission
among diabetic patients, despite efforts to
prevent and treat this long—term complication
during the last decade.’ If the complications
of diabetic foot remain untreated, they could
lead to amputation of feet or even death. The
financial cost to the public health services,
and psychological cost to the patient and the
patients' family, are considerable.’ Present
costs of treating the diabetic foot, worldwide,
are about billion dollars.” In the USA, the an-
nual cost of finger amputation in 2001 was
22700 dollars and for amputation of foot, was
51300 dollars.® More than 15% of diabetic
patients have diabetic foot’ and 14-24 % of
them to have amputation of limbs.® Also
probability of ulcer and gangrene in diabetic
patients compared to non diabetic partici-
pants is up to 15 and even 59 fold respec-
tively.” According to results of a study done
by the Tehran Medical University, 34.7 % of
ulcers in diabetic foot patients resulted in
amputation, and their duration of hospitaliza-
tion was 3.8 weeks , higher than rates else-
where in the world."” Studies in the USA
have shown that almost 60% of amputations
are in diabetic patients, and the cause of 85%
of these is diabetic foot."

Diabetic foot problems, however, are po-
tentially the most preventable long-term
complication of diabetes. Among major
health strategies for 2010 are the decrease of
ulcer and amputation incidence in diabetic
patients."

There is clear evidence that lower extrem-
ity amputation rates can be dramatically re-
duced by programs that educate patients and
their care providers, on techniques of stress
prevention and early identification and treat-
ment of injuries."”'® Results of studies, show
that we can prevent approximately 85% of
foot amputation by preventive educational
programs.

The health belief model (HBM) is one of
the most widely used models in the public
health theoretical framework. It explains
health behavior modification and can func-
tion as a foundation for health education.'
Social psychologists developed the HBM
during the 1950s to predict why individuals
do not participate in preventive health behav-
iors such as immunization. The model as-
sumes a value expectancy approach postulat-
ing that behavior depends upon the expected
outcome of an action and the value individu-
als place on those outcomes.'*’

The evaluation of theory-based health edu-
cation programs requires valid measurement
instruments to assess a program’s impact on
the theoretical mediating variable; failing to
develop and use standard instruments can
cause result in invalid findings.*' >

The HBM has six constructs: perceived
susceptibility, perceived severity, perceived
benefits, perceived barriers, self- efficacy and
cues to action. Researchers have successfully
applied the model’s constructs in expanding a
variety of preventable health behaviors, sick—
role behaviors and clinic utilization behav-
iors. %

We assessed the content and concurrent va-
lidity of constructs of HBM scales to evalu-
ate safer choices by diabetic patients to pre-
vent their foot lesions and amputations.

The purpose of this study was to test the
utility of the HBM in understanding and pre-
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dicting the intentions of diabetic patients in
the prevention of their lesions and amputa-
tions.

Materials and Methods

This was a Quasi experimental and cohort
study to test the utility of HBM as a common
theory in understanding and predicting the in-
tentions of type Il diabetics in the care of
their feet. Overall, 108 diabetic patients were
randomly selected from patients who were
referred to the diabetic center of Kerman-
shah; they were divided into two groups
(case group-54 and control group-54). Pa-
tients with feet complications, or those who
had had amputations of their feet or were
over 60 years old, were excluded. HBM was
used to compare health behaviors. Data were
collected by using questionnaires, completed
during interviews. The questionnaire included
59 questions in 5 sections; the demographic sec-
tion=5, knowledge=12, HBM=22 (perceived
susceptibility=5, perceived severity-5, per-
ceived benefits=5, perceived barriers=5 and
cues to action=2 questions), practice in car-
ing of foot=10 questions. There were 10
questions for a check list.

HBM constructs were measured using four-
point Liker scales (strongly agree= 4 thor-
oughly strongly disagree =1). The perceived
susceptibility, perceived severity, perceived
threat, the perceived benefits and barriers
(range: 5-20) were measured by summing
participant responses to 5 statements, with a
high score reflecting higher threat for preven-

tion of their feet problems. Cues to action
were measured by summing participant re-
sponses to 2 statements (range: 2-8) and the
knowledge and practice of caring of their feet
were measured; (range: 0-12, 0-10) respec-
tively. For analyzing data, the sum of scores
for all constructs was 100.

The questionnaires were completed before
intervention by the two groups. Then, educa-
tion, as the intervention factor, was given us-
ing lecturing, group teaching and perform-
ance in three 60- minute sessions; one of the
near-family members of patients was present
in the second session.

To ensure the clarity of questionnaires, pi-
lot testing of the questionnaire was also
done for coherence and consistency in 15
diabetic patients who were not included in
the survey. Then content and validity was
established by five experts chosen from
among the academic staff. To determine
the internal reliability, a Cronbach alpha
was calculated for each scale (0=0.65 for
knowledge scale, a= 0.83 for constructs of
HBM and a= 0.73 for caring of feet). All
data were collected before and 2 months af-
ter intervention and transferred directly to
SPSS software. The data were analyzed us-
ing the T-test and analyze—variance, and
the level of confidence interval was 0.95.
Participants were assured that their re-
sponses would be kept confidential. The
details of the HBM are given below to fa-
cilitate a better understanding of the items
of HBM and aim of the study:

; Perceived Benefits
Perceived sus- .
il and Barriers
Ceptlblhty \ \
Perceived Perceived Health
T
: Threat Behavior
Perceived sever-
it />
y Cu es to /

Fig. 1. Image of the health belief model showing its six constructs
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Results

In 2005 we conducted interviews with 108
diabetic patients, of which over 33% (N=36)
were men. About 60% of participants were il-
literate or of primary school level; 58% of
were aged between 30 and 50 years while

37.4% were between 50-60 years old. There
was no significant difference between the
age, sex, marital status, education and dura-
tion of morbidity in the case and control
groups (Table 1).

Table 1. Distribution of some demographic characteristics of participants as sex, marital status and

education

Demographic Case group Control group Total
characteristics No Percent No Percent No Percent
Sex

Female 35 64.8 37 68.5 72 66.7
Male 19 352 17 31.5 36 333
Marital status

Unmarried 3 5.6 4 7.4 7 6.5
Married 51 94.4 50 92.6 101 93.5
Education

[lliterate 14 259 9 16.7 23 21.4
Primary 18 333 17 31.5 35 324
Guidance 9 16.7 11 20.4 20 18.5
High school 10 18.5 11 20.4 21 19.4
University 3 5.6 6 11.1 9 8.3

The results showed no significant differ-
ences between the mean grades score of vari-
ables (knowledge, perceived susceptibility,
perceived severity, perceived threat, per-
ceived benefits perceived barriers, caring of
foot and check list) in the case and control
groups before intervention, (Table 2); the t-
test however showed, a significant difference
between all variables mentioned, in the case
and control groups after intervention (p<0.00);
there was significant difference between
mean grades score of all of variables in case
group, before and after intervention. No sig-
nificant difference was seen between mean
grades score of variables in control group,

before and after intervention (Table 2). The
results in tables 3 and 4 show distribution of
internal and external cues to action in case
and control groups, separately before and af-
ter intervention.

Discussion

This study confirms the feasibility of ap-
plying the HBM to predict and understand
the intention of diabetic patients to imple-
ment and follow practical activities, long
term, with a view to in prevent their foot le-
sions and possible amputations.

The HBM provides a means to understand
the attitude, behaviors and educational needs
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Table 2. The comparison of mean grades score of knowledge, perceived susceptibility, severity, threat, bene-
fits and barriers, caring of foot, check list, before and after intervention in case and control groups

Variables Groups Before intervention After intervention
Knowledge Case 50.58 £12.20 95.50 +£5.79
Control 51.82+12.18 53.36+11.95
P =0.6 <0.001
Perceived susceptibility Case 54.7248.49 89.26+5.94
Control 55+9.32 55.65+9.11
P =0.872 <0.001
Perceived severity Case 57.69+8.62 97.78+3.17
Control 57.31+10.22 57.5+£10.13
P =0.839 <0.001
Perceived threat Case 56.20+8.35 93.52 +4.19
Control 56.15+9.66 56.57 £9.50
P =0.979 <0.001
Perceived benefits Case 53.70 £7.78 94.25+4.17
Control 52.5+8.17 52.87 £7.99
P =0.471 <0.001
Perceived barriers Case 52.41£7.12 33.89+3.84
Control 51.11+7.12 50.83 £7.19
P =0.346 <0.001
Care of foot Case 47.41 +£8.28 89.82+8.35
Control 47.78+8.16 48.02 £8.72
P =0.815 <0.001
Check list Case 44.81+8.18 87.40 £7.05
Control 45.93+7.40 46.48 £7.31
P =0.461 <0.001

Table 3. Distribution of internal cues to action before and after intervention in case and control groups

Cues to action Before intervention After intervention
No Percent No Percent
Cryostat 4 7.4 10 18.5
White foot 1 1.9 4 7.4
Erosion 0 0 4 7.4
Flush 5 9.3 11 20.4
Itching 2 3.7 5 9.3
Murmur 3 5.5 3 5.5
Tingling 1 1.9 6 11.1
Numbness 6 11.1 11 20.4
None 32 59.2 0 0
Total 54 100 54 100

Table 4. Distribution of external cues to action before and after intervention in case and control groups

Cues to action Before intervention After intervention

No Percent No Percent
Physician 7 13 3 5.5
Personnel of diabetes center 38 70.4 6 11.111.1
Family 3 5.5 31 57.4
Others diabetic patients 2 3.7 0 0
Educational books 4 7.4 14 26
Mass media 0 0 0 0
Total 54 100 54 100
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of populations and therefore can be used as a
practical tool to develop effective interven-
tion strategies.”

The results of this study identified several
basic educational needs of participants
which increase their knowledge and moti-
vate change in their practices for preven-
tion of their foot lesions and amputations.
It was shown that the awareness of patients
regarding their foot lesions and amputa-
tions was average, and about 50% of them
were unaware of their foot lesions and
complications; findings of this study are
consistent with the observation of Afkhami
and some other studies,’®?” all of which
recommend increasing the participants'
awareness of the need for prevention and
control of their diabetic foot through edu-
cational campaigns to improve their inten-
tions to prevent and control their foot le-
sions and amputations. The awareness of
patients, significantly increased after inter-
vention in the case group, consistent with
the observations of Bockting et al., who de-
scribed the increase of AIDS knowledge af-
ter intervention”® and finding of Tan et al,
who found that HbA;C in diabetic patients
declined when their awareness increased.”
These results support the finding of studies
of Beranth® and Neil.*!

The mean for grade scores of perceived sus-
ceptibility, as one of the constructs of HBM in
both the case and control groups was average.
The results of our study are similar to the re-
sults of Beranth™ and Tan;* Tan described that
the patients did not prevent the complications
of their diabetic foot, because their perceived
susceptibility was low.

Perceived susceptibility of participants in-
creased in the case group, suggesting that
education may have influenced patient be-
havior, results consistent with the findings of
Beranth® and the finding of a study in India™
which revealed that increasing the perceived
susceptibility in patients, helps to prevent and
control their diabetic foot complications. Re-
sults of a study in the USA revealed that, low

perceived susceptibility is the reason for pa-
tients not caring for their healh.*

There was no significant difference be-
tween the mean grade scores of perceived se-
verity in the case and control groups, before
intervention, results which show that there is
lack of perceived severity among patients
about complication of foot lesions in all
groups; results of the Rith—Najarian®® and Al-
jasem’® studies support our results. They re-
vealed that since the perceived severity of
participants in their study was not appropri-
ate, the patients ignored foot complications.
Following intervention, the perceived sever-
ity of case group increased 211 times more
than in the control group. These results are
consistent with the findings of Berant” and
Cerkoney.”’

It has been shown that, perceived threat, as
another construct of HBM, can be used to
prevent and control disease. The mean grade
scores of participants in the case and control
groups before intervention was low, similar
to the results of the Driver study’® who
showed that the rate of amputation of foot in
participants was high. The perceived threat of
patients of the case group in both the Driver
and in our study increased after intervention,
decreasing foot amputation by 84% in the
Driver study. Our data about perceived threat
is similar to the results of Ghofranipour”
who showed that, increase of perceived threat
could prevent and control brucellosis. The re-
sult of a research that was carried out by
Vickie R, showed that, amputation rate in di-
abetic patients, with low perceived threat,
was higher than others.*’

In practice, perceived barriers and benefits,
had an important role in the control and pre-
vention of disease in patients who had a first
infarction.*’ A study carried out in nurses
with less than two years professional experi-
ence showed that those who followed the
recommendation of not recapping the needle,
have less barriers and more benefits.* Our
finding showed that, both perceived barriers
and benefits constructs were significantly in-
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creased after interventions in the case but not
in control group (p<0.001).

The Robinson study revealed that per-
ceived benefits among the diabetic patients
was not good, with significant difference be-
tween the caring of the foot and perceived
benefits.* Our results abut the perceived bar-
riers and benefits are consistent with the re-
sults of many other studies.****

Our results showed that there was no sig-
nificant difference between mean grades
scores of the foot care and the check list, or
between the case and control groups before
intervention, when their foot care was unsuit-
able, results which support the results of
studies that carried out by Haidari.*

In addition, significant differences between
mean grades scores of foot care and the
check list in the case and control groups after
intervention are concordant with previous
studies which demonstrate that practices can
be increased after intervention.”***

In addition, internal cues to action (Table 3)
that encourage the patients to care for their foot
and the contribution of family members to care,
as an external cue to action (Table 4) to increase
the care of feet, are very important.
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