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Sociodemographic determinants of
management behaviour of diabetic
patients Part ll. Diabetics’ knowledge of

the disease and their management behaviour
N.M. Kamel,' Y.A. Badawy,’ N.A. El-Zeiny' and I.A. Merdar?
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ABSTRACT We aimed to: describe the level of knowledge of diabefic patients about the disease,
show the relationship between demographic variables (age, sex and education) and level of
knowledge and reveal the relationship between knowledge and management-related behaviour
of diabetics. We found that a majority of diabetic patients (90.0%) had poor knowledge about the
disease, 83.7% had poor knowledge about the complications associated with diabetes and
96.3% had poor awareness of how to control the disease. The poor level of knowledge that diabet-
ics have about their disease suggests that health care providers need to be trained in the areas of
information, education and communication.

Déterminants socio-démographiques du comportement de diabétiques venant en consul-
tation de dlabétologle & Alexandrie. Deuxidme partie: connaissances des diabétiques sur
leur maladia et leur compartemant concernant la prise en charge de leur maladle
RESUME Notre but était de décrire le niveau de connaissances des patients diabétiques sur la
maladie diabétique, de démontrer la relation entre les variables démographiques (&ge, sexe et
instruction) et le niveau de connaissances, et mettre en évidence la relation entre les connais-
sances et le comportement des diabétiques concernant la prise en charge de leur maladie. On a
constaté qu'une majorité de diabétiques (90,0%) avaient peu de connaissances sur la maladie,
83,7% connaigsaient mal les complications du diabate et 96,3% ne savaient gudre comment
controler cette maladie. Le faible niveau des connaissances qu'ont les diabétiques sur leur mala-
die donne & penser que les prestateurs de soins de santé nécessitent une formation dans les
domaines de l'information, de I'éducation et de la communication.
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Introduction

Diabetes mellitus is emerging as a clinical
and public health problem in Egypt [/]. Ac-
cording to Arab, its prevalence in the coun-
try is estimated at 4.3% of the population,
of which 5.7% exists in urban areas, 4.1%
in rural areas and 1.5% among desert com-
munities [2]. Serious diabetic complica-
tions may affect a considerable proportion
of the population if the disease is not prop-
erly managed.

The success of diabetes management de-
pends largely upon patient compliance with
the prescribed management plan [3,4].
Compliance has been defined as the extent
to which a person’s behaviour coincides
with the medical advice given {51. Several
studies have shown that compliance rates of
diabetics to the medical advice they receive
is generally low. Therefore, the patient’s be-
haviour is crucial to the successfil manage-
ment of the disease [6-8]. It should be noted
that an individual’s behaviour occurs
against a background of their past experi-
ences, stresses, social relations and knowl-
edge within the cultural, political and eco-
nomic environmental characteristics of the
society concerned {8]. The patient’s knowl-
edge about the disease and its management
is important. Several studies have conclud-
ed that lack of knowledge of self-care skills,
and misinformation and or misunderstand-
ing of the therapeutic plan were a major as-
pect of involuntary noncompliance.

The aims of our study were to:

* describe the level of knowledge of dia-
betic patients about the disease;

« show the rclationship between demo-
graphic variables (age, sex and educa-
tion) and level of knowledge;

» reveal the relationship between knowl-
edge and management-related behav-
iour of diabetics.

Subjects and methods

To fulfil these aims, the same methodology
previously mentioned in Part [ of the study
was followed [9]. Data were collected us-
ing an interview schedule to obtain infor-
mation about age, sex, educational
background of patients, their knowledge of
the disease and behaviour. The following
five areas of diabetics’ knowledge were as-
sessed: complications, how to control
them, how to examine urine for sugar,
names and types of medications given and
administrative procedures of insulin.

Behaviours assessed were those related
to: seeking medical attention, medication
adherence, dietary compliance, exercise
compliance, smoking and self-care practic-
es.

Patients’ knowledge and behaviours
were scored (one score was given for each
correct answer and zero for wrong or no
answers), and were graded as poor, satis-
factory or very good. A maximum total
score of 9 was given for a response related
to all diabetic complications’ statements.
The level of knowledge was graded as poor
with a score of 04, satisfactory with a
score of 5-6 and very good with a score of
7-9. A maximum total score of 5 was given
to the response related to how to control di-
abetes. The level of knowledge was graded
as poor with a score of 0-2, satisfactory
with a score of 3 and very good with a score
of 4-5. Procedures for managing the dis-
ease wete assessed by three questions that
covered sugar urine analysis, name of med-
ications and administration of insulin. The
scores for answers to the five questions
about knowledge were summed and a total
percentage score was calculated and graded
so that a poor level of overall knowledge
was < 50%, satisfactory level of overall
knowledge 50%-75% and very good level
of averall knowledge > 75%.
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The data were analysed using SPSS as
well as descriptive and analytic statistics.
The chi-squared Mantel-Haenzel test for
linear association was used for ordinal val-
ues. The Wilcoxon signed ranks test for
pairs was used when the observations were
described in terms of rank. A 5% level was
taken as the level of significance.

Results

Overall level of knowledge

The majority of diabetic patients (90.0%)
had a poor overall knowledge level about
the disease, while the rest had only a satis-
factory level. A significant linear associa-
tion was observed between the overall
knowledge level of diabetics and their age
(34 = 12.51). The older the patient, the
more likely the poor overall level of knowl-

edge. Also, a significant linear association
was observed between educational level
and overall knowledge level (x2_, = 21.16).
The lower the patient level of education,

the poorer their overall knowledge. No sig-

nificant difference was observed between
males and females with regard to their
overall level of knowledge (%, = 0.25).
Also, no significant difference was ob-
served among patients who owned a televi-
sion or radio and overall knowledge level.
The outcome of a Fisher exact test was P=
0.503 as shown in Table 1.

Level of knowledge of key issues of
diabetes

Most of the patients had poor knowledge
about the complications of diahetes
(83.7%) (Table 2); less than one-fifth
(14.7%) had a satisfactory level. Over two-

Table 1 Distribution of diabetic patients by age, sex and education against their overall level

of knowledge
Demographlc variable Overall level of knowledge x2 (P-value)
Poor Satisfactory
No. % No. %

Age (years) i, =12.51
<50 51 77.3 i5 227 (0.000)"
50-60 122 92.4 10 76
=60 97 85.1 5 4.9

Sex =025
Males 140 89.2 17 10.8 (0.616)
Females 130 90.9 13 9.1

Education Y =21.16
No formal education 158 95.8 7 42 (0.000p
Primary/secondary 82 88.2 1A 1.8
University 30 71.4 12 28.6

Own televigion/radio (0.503)
No 24 85.7 4 14.3
Yes 245 S0.4 25 9.6

*Significant at 5% lovel bFisher exact tost
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thirds (77.7%) of the patients were able to
name one or more complications of diabe-
tes. Of those who named at least one,
69.3% stated coma, 51.0% retinopathy,
34.3% peripheral neuritis and 28.3% hyper-
tension. Very few stated pregnancy or fetal
complications,

Only 17.7% of the patients were able to
state how a person could control the dis-
ease (Table 2). However, 66.0% were
aware of dietary regimen and 38.3% stated
their compliance with taking medications.
Very few were aware that exercise (2.7%)
is a means of controlling the disease. Un-
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dergoing laboratory tests was mentioned by
8.7% of the patients.

Less than one-third (31.7%) were able to
state correctly how to screen for sugar in
urine. However, the majority (96.3%) were
able to name their medicine correctly. Only
17.7% knew how an insulin injection is giv-
en.

Level of knowledge and age

Table 2 also indicates that there was a sig-
nificant linear association between age and
level of knowledge concerning diabetic
complications (2, = 9.14). Older patients

Table 2 Distribution of dlabetic patients by age and knowledge level of key issues related to

diabetes
Knowledge level Age (years) Total X
<50 50-60 > 60 (Pvalua)
{n = 66) (n=132) {n=102) {n = 300)
No. % No. % No. % No. %

Diabatic complications
Poor 47 7.1 113 856 91 892 251 83.7 9.14
Satisfactory 16 2.4 18 136 10 9.8 44 147 {0.002)=
Very good 3 46 1 08 1 1 5 17

How to control diabetes
Poor 65 985 123 93.2 101 99.0 289 96.3 0.26
Satisfactory 1 1.5 5 38 1 1 7 23 (0.606})
Very good 0 0.0 4 30 0 0.0 4 1.3

Procedure of screening
sugar in urine 1.54
Correct 30 455 31 235 34 333 95 31.7 (0.214)
Incorrect 36 545 101 76.5 68 667 205 683

Namas of medication
used . 0.48
Correct 64 97.0 128 97.0 97 951 289 963 {0.214)
Incorrect 2 3.0 4 3.0 1 4.9 " a7

Method of giving
insulin injection 11.20
Correct 22 333 19 144 12 11.8 53 17.7 (0.000)
Incorrect 44 66.7 113 85.6 90 88.3 247 823

*Significant at 5% level
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(> 60 years) tended to be less knowledge-
able than younger ones. Also, a significant
linear association was observed between
age and knowledge about how to give an
insulin injection. More younger patients
knew the correct procedure than older ones

2n = 11.20). No significant linear associ-
ation was observed between age and level
of knowledge as regards to how to control
diabetes (%, = 0.26), screening sugar in
urine (2., = 1.54) or naming medications
used (2, = 0.48).

Level of knowledge and sex

Table 3 shows the association between sex
and level of knowledge with regard to the
key issues related to diabetes. Gender dif-
ferences were found in the area of how to

control the disease. Females had a slightly
poorer level of knowledge than males
(99.3% compared to 93.6%). Males were
more likely to have a satisfactory and very
good level (6.4% compared to 0.7%).

Level of knowledge and education
The results in Table 4 show a significant
linear association when educational level
and knowledge about complications of the
disease was considered (x2,, = 31.96).
More university graduates had satisfactory
level (28.6%) or very good level (9.5%) as
compared to those without any education
{6.1% and 0.6% respectively).

A significant linear association was ob-
served between level of education and
knowledge about the procedure of screen-

Table 3 Distribution of diabetic patients by sex and knowledge level of key issues related to

diabetes
Knowledge level Sex Total y
Males Females (Pvalus)
(n=157) (n=143) {n = 300)
No. % No. % No. %
Diabetic complications
Poor 131 834 120 839 251 B37 0.01
Satisfactory and very good 26 16.6 23 161 49 16.3 (0.911)
How lo controf diabetes
Poor 147 936 142 993 289 96.3 6.81
Satisfactory and very good 10 6.4 1 0.7 11 37 {0.009)2
Procedure of screening of
sugar in urine
Correct 57 363 38 266 95 31.7 3.28
Incorrect 100 63.7 105 734 205 68.3 (0.070)
Name of medications used
Correct 151 96.2 138 965 289 96.3 0.02
Incorrect 6 38 5 3.5 11 3.7 {0.881)
Method of giving ifisulin injection
Correct 25 159 28 196 53 177 0.69
Incorrect 132 8441 115 80.4 247 823 (0.486)
*Significant at 5% level
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Table 4 Distribution of diabetic patlents by their level of education and knowledge level of
key Issues related to diabetes
Knowledge llliterate/ Primary/ University Total y .
level read and preparatory (P-value)
write Isecondary
(n=165) (nn = 93) {n=42) (1 = 300)
No. % No. % No. % No. %
Diabetic complications
Poor 154 933 71 763 26 619 251 83.7 31.96
Satisfactory 10 6.1 22 237 12 286 44 147 (0.000)
Very good 1 0.8 0 0.0 4 9.5 5 17
How fo control diabetes
Poor 162 982 85 914 42 100.0 289 96.3 0.39
Satisfactory 2 1.2 5 5.4 0 0.0 7 23 {0.529)
Very good 1 0.6 3 3.2 0 0.0 4 13
Procedure of screening
of sugar-in urine 19.80
Correct 37 224 34 366 24 571 995 31.7 (0.000)p
Incorrect 128 776 59 €34 18 429 205 683
Name of medications used 5.43
Correct 155 939 92 089 42 100.0 289 96.3 {0.019)
Incorrect 10 6.1 1 1041 0 0.0 11 37
Method of giving insulin
injection 12.24
Correct 19 115 20 215 14 333 53 17.7 (0.000)2
Incorrect 146 88.5 73 785 28 667 247 823
*Significant at 5% lavel

ing for sugar in urine; university graduates
(57.1%) were more likely to correctly state
the procedure (3, — 19.80). A significant
linear association was also observed be-
tween knowledge about the name of medi-
cations used and level of education (3}, =
5.43). A significant linear association was
also observed between knowledge of the
method of giving an insulin injection and
educational level (3%, = 12.24). More uni-
versity graduates (33.3%) than those with
primary to secondary education (21.5%)
and with no education (11.5%) correctly
stated the procedure. However, no signifi-
cant linear association was observed be-

tween level of education and level of
knowledge associated with controlling the
discase (x},,, — 0.39).

Levels of knowledge and ownership
of a radio or television

Table 5 indicates that owning a radio or a
television set did not significantly affect the
patients’ level of knowledge of diabetic
complications, how to control diabetes, and
the procedure for screening sugar in urine.
It alsv did not affect their ability to namec
the medications used, or the method of giv-
ing insulin injections.
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Table 5 Distribution of diabetic patients by ownership of radio and television and knowledge

of key issues related to diabetes
Knowledge level Ownership of: Total P-value
Radio or Radio and
television television
(n=28) (n=271%) {n=299)
No. % No. % No. %
Diabetic complications 1.0°
Poor 24 85.7 226 B34 250 836
Satisfactory and very good 4 14.3 45 16.6 49 164
How to’ control diabetes 0.2752
Poor 26 92.9 262 967 288 96.3
Satistactory and very good 2 71 g 33 11 3.7
Procedure of screening ¥3=1.52
of sugar in urine P=0217
Correct 6 214 88 328 g5 318
Incorrect 22 789 182 67.2 204 682
Name of medications used 0.275%
Correct 26 92.9 262 967 288 96.3
Incorrect 2 74 9 33 11 3.7
Method of giving insulin
injection 0.604°
Correct 6 21.4 47 17.3 53 177
Incorrect 22 78.6 224 B27 246 823

*Calculated by Fisher exact test

Relationship between knowledge
and patient behaviour related to
management

No significant linear association was oh-
served between the overall knowledge level
and the behaviour related to diabetes man-
agement (x3_ = 0.93). However, a statisti-
cal linear association was observed
between the patient’s knowledge about hy-
pertension as a diabetic complication and
having their blood pressure checked (2, =
11.88). Those who knew about hyperten-
sion tended to have very good behaviour,
while those lacking knowledge were more
likely to be categorized as having poor or
satisfactory behaviour.

A significant linear association was ob-
served between knowledge about diabetic
retinopathy and patient’s attendance at eye
screenings (x2,. = 11.11). Those who
lacked knowledge tended to behave poorly
while those who were aware of the disorder
were more likely to be classified as having
very good or satisfactory behaviour.

No statistical linear association was ob-
served in the following areas: between
knowledge of diabetic foot problems and
foot self-care, knowledge of dietary regi-
men compliance to control diabetes and pa-
tient compliance with the required regimen,
and knowledge of medications and compli-
ance with the prescribed medicines.
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Discussion

Health education is a process that bridges
the gap between health information and
health practices {/0]. One step in planning
health education intervention is to identify
predisposing factors. Among the factors
that could be directly influenced by educa-
tion intervention is knowledge.

The results of our study indicate that the
majority of diabetic patients (90.0%) had a
poor overall knowledge level about the dis-
ease and the rest had only a satisfactory lev-
el. El-Zeiny et al. also reported poor levels
of knowledge of diabetic patients [§]. More
seriously, our study indicates that the ma-
jority of the patients (83.7%) had little
knowledge about diabetic complications. It
has been pointed out that informing pa-
tients about the complications of diabetes
might be a way to motivate health behav-
iour [11,12]. Key demographic factors have
been used to explain the differences in pre-
disposition to acquire and process informa-
tion. Our study showed that sex was not
related to level of knowledge except in how
to control diabetes. Females tended to have
a poorer level of knowledge, where males
had either a satisfactory or very good level.
This is expected, as males are more likely
to be better educated or employed outside
the home than females. This may expose
them more to knowledge than females.

Our study also indicated a significant
linear association between the overall
knowledge level of patients and their educa-
tional level. Patients holding no educational
certificates were more likely to have a poor
level of knowledge and to a lesser extent
those with primary to secondary education,
as compared with university graduates. The
same trend was observed as regards knowl-
edge about the names of medications used,
the method of giving insulin injections and
diabetic complications. Kas] and Cobb stat-

ed that knowledge related to disease im-
proves with a corresponding increase in the
level of education and socioeconomic status
[13]. Those of a higher academic level and
of a better sociceconomic standard have a
greater chance of obtaining knowledge
from the press, books and other mass media
sources. They have no barriers in communi-
cating with the health care team, and they
may grasp knowledge correctly. However,
no significant linear association was ob-
served between the level of knowledge
about how to control diabetes and the level
of education. This suggests that even for ed-
ucated people, sources of knowledge about
controlling diabetes are lacking. However,
owning a radio or television had no signifi-
cant relationship with the patients” averall
knowledge or with any specific knowledge
related to diabetes.

Age also played a significant role. It was
found to be linearly associated with the
overall level of knowledge. The older the
patient was, the more likely that he/she had
a poorer level of knowledge. The same
trend was observed when knowledge levels
related to diabetic complications and meth-
od of giving insulin injections were consid-
ered. However, knowledge was not linearly
associated with age with respect to how to
control diabetes, procedures of screening
sugar in urine or in naming medications.

The role of information is accepted as
being important to health-related behav-
iour. Indeed, a positive association between
behaviour and knowledge was demonstrat-
ed in the early work of Cartwright [/4].
Moreover, several studies have concluded
that lack of knowledge of self-care skills,
misinformation and misunderstanding of
the therapeutic plan are major aspects of
involuntary noncompliance [7].

El-Zeiny et al. concluded from their
study that diabetic patients lacked knowl-
edge and consequently had low levels of
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self-care practices [8]. This is expected, as
health information of some kind may be
necessary before a personal health action
will occur.

Our study indicated that an association
between knowledge of medications and ad-
herence to the prescribed medicines exist-
ed. Marks and Clark made the same
observation [/5]). They reported that pa-
tients generally had little knowledge about
the medications they were receiving. It
should be pointed out that basic knowledge
of one’s medications should include a gen-
eral understanding of the purpose, timing
and scheduling of the medications being
taken. This knowledge, as stated by Levine
et al., may help to facilitate the patient’s ad-
herence to taking medications [/6]. No sig-
nificant linear association was observed
between knowledge about dietary regimen
and compliance to the required regimen.
However, Lenner found that patient under-
standing of what to eat and why is a prereg-
uisite for a dietary change {77].

Rankins et al. drew attention to the fact
that patients may not recall verbal advice or
may misinterpret such advice [78]. Health
cards with figures and pictures may help
people who are illiterate, while written
messages are useful for educated patients
and illiterates if they have an educated fam-
ily member. Similar results were reported
by Shama [19].

Our study indicated a significant linear
association between the level of knowledge

about hypertension and level of compliance
with regard to blood pressure measure-
ment. Also, the same linear association was
found between the level of knowledge and
level of compliance as regards eye screen-
ing. This indicates that in some respects,
information can be positive to consumer
decision-making. However, both these
practices are related to screening for com-
plications. Patients’ perceptions may have a
significant role in their practices, not only
their knowledge.

Conclusions

From the present research it was concluded
that the knowledge level of diabetic patients
is poor, particularly with those who are not
educated and are elderly. The overall level
of knowledge of patients was not linearly
associated to their management behaviour.
However, a significant linear association
was observed between behaviour and spe-
cific knowledge related to blood pressure
and eye screening. The poor level of knowl-
edge of diabetic patients suggests that health
care providers need to be trained in the area
of information, education and communica-
tion. Mass media should also play a more
significant role in educating the public and
diabetic patients about actions to be carried
out in managing the disease, It is also, im-
portant to study the amount, type and chan-
nels of information that will have an impact
on the diabetics and their families.
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