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ABSTRACT

The aims of this study were to estimate the frequency and identify reasons for nonadher-
ence to lifestyle modifications among type 2 diabetic patients. A cross-sectional study was
conducted using the Summary of Diabetes Self-Care Activities-Arabic instrument and the
Arabic version of the Michigan Diabetes Knowledge Test. A convenience sample was col-
lected. The sample included 410 participants. The mean age of the participants was 61 + 9.70
years. Of the participants, only 95 (23.2%) had a controlled blood glucose level (glycosyl-
ated hemoglobin < 7%). The self-management activities from the most practiced to the least
practiced (scale range 0-7) were medications (Mean: 6.28 £+ 1.64), foot care activities (Mean:
5.04 + 2.43), diet activities (Mean: 4.44 + 2.69), exercise activities (Mean: 3.96 £ 1.97), and
blood glucose monitoring (Mean: 0.58 + 1.28). The majority of participants had acceptable
knowledge (63.2%, n = 259). Obese, smokers and rural participants were less likely to adhere
to the appropriate diet. P values were 0.012, 0.018, and 0.011, respectively. Regarding reg-
ular exercise, obese participants and those with uncontrolled blood glucose levels were less
engaged in exercise practice (p values were 0.041 and 0.019). The study concluded that life-
style modifications were found to be accepted in many aspects. However, there is room for
improvement. Effective education and counseling strategies are recommended with a focus
on the recognized factors.
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INTRODUCTION In 2000, the global estimate of adults liv-

ing with diabetes was 151 million. By

Diabetes Mellitus (DM) is a major in-
ternational public health problem [1].
This disease is confronted by a compli-
cated care regimen. In the face of this
point, it is important to assess and promote
adherence to achieve the recommended
glycemic goals as well as reducing possi-
ble complications and subsequent death.

2009, it had grown by 88% to 285 million.
Today, it is calculated that 9.3% of adults
aged 20-79 years (around 463 million) are
living with diabetes. A further 1.1 million
children and adolescents under the age of
20 live with type 1 diabetes [2]. In Pales-
tine, in 2019, the newly reported diabetes
cases in governmental clinics in the West
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Bank were 5671 cases with an incidence
rate of 210.4 per 100000 [3].

The issue of the high economic bur-
den of diabetes has received considerable
attention [4, 5]. Since most of these costs
are a result of diabetes complications, ef-
fective prevention means more cost-effec-
tive healthcare. This may be achieved by
trying to delay the onset of diabetes itself
(as primary prevention) with appropriate
lifestyle modifications. In contrast, the
other approach is trying to reduce the im-
mediate and longer-term consequences of
that disease (Secondary prevention),
which includes the early detection and
treatment of diabetes [6].

Lifestyle modification is the corner-
stone of the treatment strategy for patients
with type 2 diabetes mellitus (T2DM) [7],
which is defined as changing the daily be-
haviors of the patient to reach the
euglycaemic blood levels to delay or re-
duce future diabetes complications [8].
The Kkey aspects of these lifestyle
measures can be listed as follows: diet,
physical activity [9, 10], smoking cessa-
tion, knowledge, foot care, and self-moni-
toring of blood glucose (SMBG) [9].

Diabetes was the 4™ leading cause of
death, and the total number of newly re-
ported cases was 4,816 in West Bank in
2013 [11]. Although several studies were
carried out and published about DM in
Palestine [12-16], no study has been con-
ducted to assess adherence to lifestyle
modifications among Palestinian T2DM
patients. The aims of this study were to es-
timate the frequency and identify reasons
for non-adherence to lifestyle modifica-
tions among Palestinian T2DM patients.
Because adherence to lifestyle changes af-
fects glycemic control and the patient’s
overall quality of life, it is hoped that un-
derstanding the patient’s barriers to life-
style modification will support the devel-
opment of educational programs and suit-
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able counseling to improve patients’ ad-
herence and glycemic control among dia-
betic patients.

METHODS
Study Design and Setting

A cross-sectional study was adopted
to conduct this observational study. Data
collection occurred at Al-Makhfia Gov-
ernmental Diabetes Primary Healthcare
Clinic in Nablus district, which was the
main center providing care for patients
with governmental insurance at that time.

Sample Size

The mean yearly number of diabetic
patients who attend the primary clinic in
Nablus city (study area population) was
beyond 27,390 [11]. Because this number
is considered a large population, 20,000
were used to calculate the sample size
needed for this study. We assumed that the
response distribution for diabetic patients
who visit primary clinics is 50%, and we
accepted a 5% margin of error with a 95%
confidence interval. Raosoft sample size
calculator (http://www.raosoft.com/sam-
plesize.html) was used, the minimum ef-
fective sample size calculated for the sur-
vey was 377. Therefore, a convenience
sample of 410 participants was collected.
Participants were recruited while waiting
to be seen by their health care providers.
Inclusion criteria included adult patients
with T2DM who were diagnosed for at
least three months.

Data Collection Procedure

The data collection was pretested
through a pilot study of 30 patients to
check for the comprehension and lan-
guage clarity of questions. However, these
patients were not included in the final
analysis. Four hundred and ten patients
were interviewed by face-to-face meeting;
verbal consent was obtained first.
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Ethical issues

The Palestinian Ministry of Health
and the Institutional Review Board (IRB)
at An-Najah National University author-
ized this study before its beginning.

Data Collection Instrument

Data collection instrument was a
questionnaire that included two scales.
The first one was the Revised Arabic ver-
sion of the Summary of Diabetes Self Care
Activities (A-SDSCA) instrument, which
was developed by Toobert et al., [17] and
translated by Al Johani [9]. The second
one was the Arabic version of the Michi-
gan diabetes knowledge test (MDKT)
[15]. The first part included the sociodem-
ographic data such as age, gender, weight,
height, living place, occupation, marital
status, educational level, income, the sec-
ond part included clinical data as duration
of diabetes, other health problems and the
HbAlc level that was obtained through
checking the patient's profile in the com-
puterized system of the Ministry of Health
(MOH).

The SDSCA instrument is a reliable
and valid measure of diabetic self-care
management that is useful for research and
practice. This scale contains two sections:
SDSCA and extended SDSCA. The main
part of the SDSCA contains five self-care
subscales. Four of these subscales include
asking the patients to record the number of
days during which they performed the
specified self-care activities in the last
week. These subscales are participant diet
(2 items), physical activity (2 items), fol-
low-up with blood glucose testing (2
items), and foot care (2 items). The fifth
subscale is smoking (1 item). Information
about diabetes treatment including oral
hypoglycemic agents or insulin injections
and the patient’s adherence to such ther-
apy within the last seven days is obtained
in the second section. Furthermore, the ex-
tended Arabic-SDSCA explores health
care counseling provided to T2DM partic-

ipants by asking them to record the ad-
vices they received while visiting the
health clinic center regarding diet, exer-
cise, blood glucose testing, smoking and
medications. Approval to use the Arabic-
SDSCA was obtained from the developer.
The final section in the data collection
form was the diabetes knowledge test
known as Michigan Diabetes Knowledge
test (MDKT), which was developed by the
Michigan Diabetes Research and Training
Center (MDRTC) [18]. It consists of 14
multiple-choice questions with one correct
choice for each question. These include
general questions designed to assess the
patient’s knowledge about diabetes, its
complications, appropriate healthy diet,
and self-care in general. Approval to use
the MDKT was obtained from the devel-
oper. The Arabic-translated version of
MDKT was used in a previous publica-
tions in the same population [15].

Data management and Statistical Analy-
sis

The data analysis was undertaken us-
ing Statistical Package for the Social Sci-
ences (SPSS) software. Descriptive statis-
tics were expressed as frequencies and
percentages for categorical variables and
as mean + standard deviation (SD) for
continuous variables. Categorical varia-
bles were compared using Chi-square. A
p-value of less than 0.05 was considered
statistically significant for all analyses.

RESULTS

Socio-demographic characteristics

The sample included 410 participants.
Among the surveyed patients, 64.6% were
females. The mean age was 61 £ 9.70
years. Most of the participants were mar-
ried 82.0%. Around 52.0% were obese
and 66.3% were unemployed. The
monthly income was less than 400 Jorda-
nian Dinar (JD) for most of the patients
72.4%. The highest percentage of partici-
pants had a primary school degree 50.7%
and 53.2% were diagnosed with T2DM
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for more than or equal to 8 years. The re- 23.2% only. Table 1 shows some socio-
sults for HbA1C ranged from 4.8 to demographic characteristics of the pa-
15.0%. The percentage of participants tients.

who had a controlled glucose level was
Table (1): Socio- demographic characteristics of the participants.

Variable Number Percentage %
Age/Years
less than 38 years 6 1.5
38 - 47 years 34 8.3
48 - 57 years 149 36.3
58 - 67 years 144 35.1
68 - 77 years 61 14.9
78 years and more 16 3.9
Gender
Male 145 35.4
Female 265 64.6
Marital status
Single 15 3.7
Married 336 82.0
Widowed 58 14.1
Divorced 1 0.2
Region of Residence
Village 125 30.5
City 272 66.3
Camp 13 3.2
Income/month
Low (< 400 JD) 297 72.4
Moderate (400-1000 JD) 102 24.9
High (> 1000 JD) 11 2.7
Education level
Not educated 65 15.9
Primary school 208 50.7
Secondary school 79 19.3
University graduate 55 134
High education 3 0.7
Occupational status
Employed 109 26.6
Retired 29 7.1
Unemployed 272 66.3
Body Mass Index Category
Normal weight 63 15.4
Overweight 132 32.2
Obese 215 52.4
T2DM duration/Year
< 8 years 192 46.8
>8 years 218 53.2
Blood Glucose(HbA1C)
Controlled <7% 95 23.2
Uncontrolled > 7% 315 76.8
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The A-SDSCA

The self-management activities from
the most practiced to the least practiced
(scale range 0-7) were medications
(Mean: 6.28 + 1.64); foot care activities
(Mean: 5.04 +2.43); diet activities (Mean:
4.44 +2.69); exercise activities (Mean:
3.96 +£1.97); and blood glucose monitor-
ing (Mean: 0.58 £1.28).

When the patients were classified
into adherent and non-adherent, a good
percentage of patients were adherent to
foot care (84.1%, n=345, > 3 days/week),
exercise (80.0%, n=328, > 3 days/week),
medication (75.9%, n=311, 7 days/week)
and diet (73.2%, n=300, > 3 days/week).
The participants were least adherent to
blood glucose testing (2.2%, n=9, > 5
days/week).

The A-SDSCA extension

Regarding the questions in the A-
SDSCA extension, 82.2% (n=337) of par-
ticipants were instructed to follow a low-
fat diet plan by their health care providers
and 82.4% (n= 338) were informed about
the importance of decreasing sweets in
their food. However, 7.8 % (n=32) of the
participants denied receiving any diet rec-
ommendations. The majority of partici-
pants, 81.0% (n= 332) were advised to
engage in low-level exercise such as
walking daily. However, exercise recom-
mendations regarding the duration of ex-
ercise and engaging in a specific amount,
type, and level of exercise were provided
to 22.2% (n= 91) and 12.4% (n= 51) of
the participants, respectively. In view of
blood glucose testing, the government
healthcare system provides biannual
HbAlc testing services for all diabetic
patients. For this reason, the total number
of the samples (n= 410) reported testing
of blood sugar using a machine. Moreo-
ver, a significant percentage 83.7% (n=
343) of participants recorded that they

were advised about testing of urine glu-
cose. On the other hand, providing infor-
mation about self-monitoring blood glu-
cose was recommended for only 19.8 %
(n=81) of participants.

Using medications to control blood
glucose is fundamental in diabetes man-
agement. Most interviewees (81.5%,
n=334) received oral diabetic medication,
whereas 41.0% used insulin injections.

Factors associated with nonadherence
to medications and lifestyle

Data showed that adherence to medi-
cations was significantly poorer in pa-
tients < 38 years (P-value = 0.001) and
patients having diabetes for < 8 years (P-
value = 0.046). Non- adherence to blood
glucose monitoring was related to pa-
tients” knowledge, those who had good
knowledge showed higher commitment
level (P-value = 0.036). Statistical tests
revealed that obese participants were less
likely to adhere to an appropriate diet
than normal weight and overweight pa-
tients (P-value =0.012). Likewise, smok-
ers scored lower adherence to the appro-
priate dietary practice than nonsmokers
(P-value =0.018). Rural participants were
less adherent to the appropriate dietary
practice than those from cities (P-value=
0.011). Regarding regular exercise, obese
participants were undertaking regular ex-
ercise at a lower level (P- value =0.041)
than normal weight or overweight partic-
ipants. Moreover, those with uncon-
trolled blood glucose levels (HBA1C >
7%) were less engaged in exercise prac-
tice (P- value=0.019) than patients with
controlled blood glucose levels. Finally,
smokers were less likely to be adherent to
foot care activities (P-value =0.019).
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Michigan Diabetes Knowledge Test

Based on the Michigan Diabetes
Knowledge Test, the patients were di-
vided into 3 categories: low knowledge
(<7 points),, acceptable (7-10 points) and
good knowledge (>11 points). The major-
ity of participants had acceptable
knowledge (63.2%, n=259), whereas
28.8% (n=118) and 8.0% (n=33) had
good knowledge and low knowledge

The test conveyed 14 questions about
diabetes to assess the participants’
knowledge level. Of those, item 9 “what
effect does exercise have on blood glu-
cose?” was the most frequent question
answered correctly (94.4%, n=387). Sub-
sequently, 88.3% (n=362) of the patients
answered item 1 properly. It asked about
the definition of the correct diabetes diet.
On the other hand, item 4 “Which of the
following is a “free sugar food” was the
hardest one, only 18.5% (n=76) of partic-
ipants picked the correct choice.

Knowledge Score

As with the A-SDSCA questionnaire,
Chi-square test was used to explore the
relationships between participants’ char-
acteristics and their knowledge level,

which are presented in Table 2. A signif-
icant correlation between the level of
knowledge and some of socio-demo-
graphic variables including age, income,
educational level, occupation, and
HbA1c readings has been found. Regard-
ing age, the youngest participants (less
than 38 years age) got the highest scores
in knowledge tests, while the oldest pa-
tients (more than 78 years age) recorded
an acceptable knowledge level (P- value
=0.046). Therefore, far, patients with
higher income were more knowledgeable
than who had middle and low income (P-
value <0.001). In addition, there was a
significant association between
knowledge and educational level. For in-
stance, good knowledge was coupled
with high education. Conversely, those
who received no education had a low
knowledge level (P<0.001). In terms of
occupational impact, the employees had a
higher level of knowledge than those who
do not have work. On the other hand, re-
tired patients reported an acceptable level
of knowledge (P- value =0.001). Compar-
atively, patients with a good diabetes con-
trol (HbAlc <7%) reported higher
knowledge levels (P- value=0.002).

Table (2): Factors associated with knowledge score.

Low Acceptable Good P value

knowledge | knowledge | knowledge
Age/Years 0.046
less than 38 years 1(16.7) 3(50.0) 2(33.3)
38-47 years 1(2.9) 23(67.6) 10(29.4)
48 - 57 years 7(4.7) 94(63.1) 48(32.2)
58 - 67 years 12(8.3) 85(59.0) 47(32.6)
68 - 77 years 10(16.4) 41(67.2) 10(16.4)
78 years and more 2(12.5) 13(81.2) 1(6.2)
Gender 0.864
Male 11(7.6) 90(62.1) 44(30.3)
Female 22(8.3) 169(63.8) 74(27.9)
Marital status 0.389
Single 1(6.7) 10(66.7) 4(26.7)
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Low Acceptable Good P value

knowledge | knowledge | knowledge
Married 23(6.8) 212(63.1) 101(30.1)
Widowed 9(15.5) 36(62.1) 13(22.4)
Divorced 0(0.0) 1(100.0) 0(0.0)
Region Of Residence 0.842
Village 11(8.8) 83(66.4) 31(24.8)
City 21(7.7) 168(61.8) 83(30.5)
Camp 1(7.7) 8(61.5) 4(30.8)
Income/month (JD) <0.001
Low (< 400) 27(9.1) 197(66.3) 73(24.6)
Moderate (400-1000) 6(5.9) 60(58.8) 36(35.3)
High (> 1000) 0(0.0) 2(18.2) 9(81.8)
Education level <0.001
Not educated 11(16.9) 43(66.2) 11(16.9)
Primary school 19(9.1) 141(67.8) 48(23.1)
Secondary school 1(1.3) 50(63.3) 28(35.4)
University graduate 2(3.6) 24(43.6) 29(52.7)
High education 0(0.0) 1(33.3) 2(66.7)
Occupation 0.001
Employed 2(1.8) 61(56.0) 46(42.2)
Retired 3(10.3) 20(69.0) 6(20.7)
Unemployed 28(10.3) 178(65.4) 66(24.3)
Body Mass Index Category
Normal weight 5(7.9) 47(74.6) 11(17.5) 0.295
Overweight 10(7.6) 81(61.4) 41(31.1)
Obese 18(8.4) 131(60.9) 66(30.7)
T2 DM duration/Year 0.257
<8 years 11(5.7) 123(64.1) 58(30.2)
< 8 years 22(10.1) 136(62.4) 60(27.5)
Having Chronic Disease 0.635
Yes 25(7.5) 211(63.2) 98(29.3)
No 8(10.5) 48(63.2) 20(26.3)
Smoking Status 0.598
No 29(8.1) 223(62.3) 106(29.6)
yes 4(7.7) 36(69.2) 12(23.1)
Blood Glucose(HbA1C) 0.022
Controlled <7% 6(6.3) 51(53.7) 38(40.0)
Uncontrolled > 7% 27(8.6) 208(66.0) 80(25.4)

DISCUSSION

The results of the current study found
that only 95 (23.2 %) patients had con-

trolled blood glucose levels. Uncon-
trolled DM increases the risk of diabetic
complications. These results are in ac-
cordance with recent studies; indicating a
high percent of patients with uncontrolled
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blood glucose among the diabetic Pales-
tinian population. For example, in a study
by Sweileh et al., [14], 82.3% of partici-
pants (n = 242) had an uncontrolled blood
glucose levels. Furthermore, Daoud et al.
[8] reported that about 71% of patients
(n=230) had high blood glucose levels .

In this study, 75.9% of patients were
taking their medications as recom-
mended. This result was almost in line
with that of Al Johani et al., [19] who
stated that 75.0% of participants were
compliant with the recommended medi-
cation regimen. One explanation of our
outcome may be associated with patients’
belief that if they are committed to their
chronic uptake of diabetic medication, it
will help control their blood glucose
within a normal level [8]. Another expla-
nation may be related to the Palestinian
health care services that provide regular
medications for patients with governmen-
tal insurance, which in turn boosts their
adherence to medication.

Regarding diet adherence, the results
informed that 73.2% of participants fol-
lowed their healthful eating habits 3 or
more days per week, but only 32.7% of
them had a healthy diet for all days of the
week. On the other hand, Al Johani et al.,
(2015) reported percentages of 71.0%
and 12.0%, respectively. These low opti-
mal percentages may indicate how hard it
is to uphold a healthy eating plan in Pal-
estine because over the past few decades,
traditional foods were replaced with
westernized foods, which have a higher
content of fat, cholesterol and sodium
[20]. Moreover, Kunafah, which is a fa-
mous dessert in Nablus consisting of
shredded wheat surface and mild white
cheese and covered by sugar syrup, is
highly consumed by all Palestinians in-
cluding our participants.
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As far as self-monitoring blood glu-
cose is an integral part of effective diabe-
tes care plan [21], these results, in con-
trast, recorded the least level among the
A-SDSCA items with a 2.2% of partici-
pants practiced self —-monitoring of blood
glucose at home at least 5 days or more
during the last week. Similarly, 13.0% of
Saudi participants underwent self-blood
sugar testing at least 5 days or more over
the last week. This is possibly because
many patients may do self-monitor blood
glucose less than 5 days depending on
their health care provider’s advice, and by
that they will be wrongly categorized as
non-adherent to self-glucose monitoring
in terms of our scale. The cost of the tests
may be another reason because testing
strips are not provided by the MOH and
the patients need to buy them.

Exercise is another important compo-
nent in the self-management of the dia-
betic patients that was measured in this
study. Of the 410 participants recruited,
67.8% of the patients were adherent to the
optimal exercise practice (seven days a
week) for at least 30 minutes. Compared
to Saudi participants in Al Johani et al.
study with 17.4 %, the percent in our
study was higher. These outcomes may
be justified by Palestinian participants’
adequate awareness about the potential
aids of exercise. Furthermore, regarding
the optimal engagement in specific forms
of exercise (such as swimming, walking,
biking, etc.) within the last 7 days, the
comparison revealed 22.2 % in our study
versus 11.4% in Al Johanna’s study.
These results are apparently low, which
may be due to cultural barriers, lack of
time, and lack of safe places for biking
and walking.

The participants in this study re-
ported practicing foot care activities at a
high level. On average, they checked
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their feet 5.58 days per week (SD = 2.63),
whereas the inspection of the insides of
their shoes was performed 4.49 days per
week (SD=3.25). On the other hand, Al
Johani et al. [19] reported 3.7(SD= 2.6)
and 3.3 (SD=2.6), respectively. This high
proportion may be due to religious Mus-
lims activity of washing the feet 5 times a
day as a preparation for praying, and
while washing them, they usually check
their feet.

Health-care providers’ recommenda-
tions concerning diet, exercise, and blood
glucose monitoring were assessed
through the extension of the A-SDSCA
questionnaire. The proportion of patients
who had received advice on diet was
(92.2%), which corroborates with the re-
sults of a Saudi Arabian study (98.0%)
[19].

However, a dramatic difference ap-
pears between our results and Saudi Ara-
bia regarding exercise and SMBG recom-
mendations. In our study, the proportion
of patients who have been counselled on
exercise and SMBG were (81.2%) and
(19.8%), respectively. Contrariwise
(97%) of Saudi Arabia respondents stated
receiving advices on exercise, while
(95%) of them informed receiving advice
on SMBG [19].

Appropriate dietary practice occupies
a major part of lifestyle changes in health
care provider counseling. However,
55.6% of patients were informed that the
health care providers did not encourage
them to follow “five day “portions of
fruits and vegetables. Moreover, 48.5%
of respondents denied the reception of
any tip regarding reducing the number of
calories to lose weight as the treatment of
diabetes itself, which could be associated
with more weight gain [22]. These per-
centages indicate a lack of proper and

complete instruction that enable patients
to follow healthful eating habits.

With respect to physical activity, the
majority of participants (87.6%) were not
advised to be involved in a specific
amount, type, duration, and level of exer-
cise. Additionally, 77.8% of respondents
were not told to exercise for at least 20
minutes three times a week.

Moreover, 81.2% of patients re-
ported that they did not receive advice
about engaging in daily routine activities.
These reports may actually reflect the
poor quality of exercise programs given
to patients.

In term of explaining the result of
blood glucose testing recommendations,
the large crowds of patients in a govern-
mental health care centers shorten time
for every doctor-patient meeting which
make recommendations for HbA1C and
urinalysis tests more appropriate for the
physician’s intervention in a monthly vis-
its than having the time to educate them
about day to day blood glucose testing.
Moreover, the high percent of patients
(80.2%) who have not received infor-
mation about testing blood glucose by
home glucometer proved the least level of
SMBG practice as discussed above in A-
SDSCA outcome section.

The analysis of the medication sub-
scale revealed that younger age was
linked to nonadherence. The results of
our study are consistent with those of
Bezie et al., [23]. Possible explanations
for poorer medication compliance among
younger patients could be that they are
less aware of their illness and thus more
expected to be more non-adherent [24].
Likewise, the analysis showed that the
shorter the diabetes duration, the lower
the medication adherence. Comparable
results were observed from a study
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among diabetic patients in eastern
Uganda, which presented that partici-
pants with poor adherence had been on
diabetic treatment for less than three
years [25]. They explained that by possi-
ble improved disease awareness and reg-
imen comprehension as a function of
time, in addition to better communication
with health care providers with time [25].
Furthermore, this study documented the
low participants’ knowledge level as a
significant factor negatively affecting
blood glucose monitoring practices.
These results match those observed in an
earlier study conducted by Zgibor and
Simmons, [26].

Regarding diet, our study detected
that obese participants were less likely to
follow an appropriate diet compared to
normal weight and overweight patients.
In 2013, a study conducted by Shamsi et
al., that aimed to assess factors influenc-
ing dietary practice among T2DM pa-
tients, they found that there was a reverse
association between dietary practice and
BMI. On the other hand, smokers were
less adherent to the proper dietary prac-
tice. This outcome may be due to the
higher energy intake noticed in smoker
patients [27].

Additionally, our results indicated
obesity and uncontrolled blood glucose
levels as the most common barriers to
physical activity. Considering the exer-
cise effects on improving insulin sensitiv-
ity and blood glucose levels, these out-
comes were reasonable [28]. Alterna-
tively, it could be that the adherence to
exercise in overweight and obese patients
may be more challenging because they
are already moving hardly and it could be
truly painful. In the same stream, Mier et
al., [29] had labeled being overweight as
one of the obstacles to physical activity.
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The assessment of foot care practices
linked smoking to low adherence levels.
For instance, smokers had fewer foot ex-
amination checkups than nonsmokers.
This outcome is consistent with that de-
tected by Solberg et al., [30].

Diabetes knowledge is critical in im-
proving clinical outcomes and avoiding
complications by developing positive at-
titudes regarding the disease. In our
study, the analysis of Michigan Diabetes
Knowledge informed an inverse correla-
tion between knowledge level and age.
The possible justification to this finding
is that younger participants might have a
better cognition and education, elevating
their enthusiasm toward their disease
control [31]. Similar finding was ob-
served from studies conducted among di-
abetes patients in Malaysia [32] , Kuwait
[33] and Nepal [31].

Respondents of our study exhibited
better diabetes knowledge with higher de-
gree of education. This is almost in line
with the findings reported by Shrestha et
al.,[31] , who stated that an educated pa-
tient may offer a better inquisition while
being instructed on diabetes. Moreover,
educated patients could collect more facts
about diabetes through different means of
communication.

High income was significantly asso-
ciated with knowledge in this study. This
finding is congruent with that conveyed
by Fenwick et al., [34]. Correspondingly,
the knowledge level was interrelated con-
siderably with employed patients, which
is consistent with the findings of another
study in Australia [34]. Furthermore, our
results underlined higher HbA1c levels as
a significant factor affecting diabetes
knowledge. This is also in accordance
with the outcomes of Fenwick et al., [34].
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Educational programs should be
planned to instruct diabetic patients about
their disease and its management with the
best medication use and appropriate life
style changes, particularly unemployed
and illiterate patients. Training programs
should be directed toward health care
providers with the aim of creating a posi-
tive, trusting relationship between the pa-
tient and the health care providers as well
as making them more active in managing
the therapeutic care plan. Adequate and
specific time should be allowed for each
patient to evaluate their perception and
understanding of their self-care plan to
decide specific and proper recommenda-
tions.

The limitations of the study include
that it was performed in one clinic only
and the answers stated by the participants
cannot be certified, but this cannot be
avoided in surveys. The cross-sectional
design can be a limitation; as this type of
study may be unable to identify a causal
relationship. Moreover, the use of con-
venience sampling methods can be a
source of bias, which may have led to bias
in the conclusions. However, this study
can give baseline data which can be use-
ful in education and planning.

CONCLUSIONS

The recommended lifestyle modifi-
cations were found to be accepted in
many aspects. However, there is room for
improvement. The results have identified
that: older age, longer duration of the dis-
ease, low level of knowledge, obesity, un-
controlled blood glucose, and smoking
are barriers that hinder optimal self-care
management. Factors that influence dia-
betic patients” knowledge include
younger age, high educational degree,
high income, employment, and controlled
blood glucose level. Effective education

and counseling strategies are recom-
mended to a focus on the recognized fac-
tors that may affect adherence.
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