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Published: December 2016 their case and their attitude towards it. We aim in our study to assess
knowledge, attitude of patients concerning lifestyle modification
necessity their practices and its relation to the progression of their
disease.
Methodology: The study was quantitative observational cross
sectional study conducted in the Primary Care Clinic, King Khalid
University Hospital by the research team using a predesigned
questionnaire. The study included all Saudi type - 2 diabetes patients
who are over 18 years of age and excluded patients with congestive
heart failure, disabilities, mental and communication problems. The
required sample size was 104 and patients were selected using
Simple Random Sampling technique
Results:  Study included 112 respondents, 64 (56.6%) were males.
The mean knowledge score was average (8.7/14) and the mean
attitude score was very positive for both females (4.79/5) and males
(4.48/5). HbAlc levels were generally poor. One hundred study
subjects were overweight, 35% believed they were not overweight.
Only 23 (20.4%) cases of the 112 were following a specific diet.
Eighty eight (77.9%) cases said they practiced exercise out of which
82 (72.6%) specified walking and 2 (1.8%) swimming.
Conclusion: our study showed that type 2 diabetes mellitus patients
in Saudi Arabia have an average amount of knowledge about required
lifestyle changes. Attitude to lifestyle changes was extremely good in
almost all cases, however exercise among most study individuals
turned out to be not so good. This indicates a lack of will-power for
the correct implementation of their knowledge and attitude. As for
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Introduction:-

Diabetes mellitus is a progressive chronic disease with a rapidly increasing prevalence in both developing and
developed countries [1]. It is estimated that there are 415 million diabetes patients globally [2].The Kingdom of
Saudi Arabia (KSA) ranked seventh among the top ten countries with high diabetes prevalence [2], and the
abnormal glucose metabolism has reached an epidemic level where the prevalence of diabetes was 25.4% with
40.3% being unaware of their disease as per what have been reported from the SAUDI-DM study [4]. This might be
attributed to the rapid economic development which led to the tremendous changes in lifestyle towards the
westernized pattern reflected by changes in nutrition, less physical activity, tendency to increased obesity and more
smoking [5, 6]. Diabetes mellitus is well known to be associated with both macrovascular (vasculopathy) and
microvascular (retinopathy, nephropathy, and neuropathy) complications [7,8] and is considered to be the eighth
leading cause of death worldwide; accounted for 1.5 million (2.7%) deaths in 2012 [9]. Despite all of these aspects,
an apparent gap exists between knowledge and the attitude towards diabetes among diabetic patients [10]. Results of
studies from different countries including the GCC ones came out with the conclusion that the diabetes knowledge
among diabetic patient is poor and not satisfactory [11- 17].

In regards to what have been previously reported from KSA, one of the earliest studies published in 1999 from Abha
and aimed mainly to identify some determinants of compliance with diet, anti-diabetic drugs and the appointment
system amongst diabetic patients; came up with the conclusion that only 40% of patients reported good compliance
with their prescribed dietary regimen compared to 47% who had fair compliance and the compliance was predicted
by the degree of care disease duration [12]. Another study undertaken among female diabetic schoolteachers in Al-
Khobar, Saudi Arabia in 2005 showed that although 87% of patients considered obesity to be unhealthy, 78% were
actually overweight and obese. They also reported that only 25% of the patients had compliance with the diet and
5% did regular exercise [13].

However, due to the fact that the study those previously mentioned studies in KSA were conducted more than 10
years ago, we expect that multiple social and economic factors may have caused significant changes in diabetes
patients' attitudes and practices.

Although several studies have been undertaken in the region concerning diabetes, the vast majority of these studies
mostly discussed aspects concerning knowledge or attitude of diabetes patient towards diabetes, lifestyle or nutrition
in general. Others studied the practice and compliance of the patients. However, no study was able to provide us
with how much info do patients have about the necessity of lifestyle modification in their case and their attitude
towards it. Taking this into consideration, we aim in our study to assess knowledge, attitude of patients concerning
lifestyle modification necessity their practices and its relation to the progression of their disease.

Methodology:-

Study design and population:-

This is a quantitative observational cross sectional study that was conducted in the Primary Care Clinic (PCC), King
Khalid University Hospital (KKUH), Riyadh, KSA. Data was collected throughout March and April 2014.The study
included all Saudi type-2 diabetes patients who were over 18 years of age and excluded patients with congestive
heart failure, disabilities, mental and communication problems.

Sample size:-

The sample size (104 patients) was calculated using the rule of thumb suggested by Green (1991) for regression
sample sizes [18]. We suggested a sample size >104+ m; for testing individual predictors, where m is the number of
independent variables.

Sampling technique:-
We used the Simple Random Sampling technique to select from patients visiting the PCC.
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Data collection methods:-

Data were collected by the research team through interviewing the patients using a predesigned questionnaire
(Supplementary 1). The questionnaire included 39 questions, which were categorized into questions for the
assessment of knowledge, attitude and practice regarding lifestyle modification. Questionnaire includes knowledge
questions taken from the Diabetes Knowledge Test constructed by The Michigan Diabetes Research and Training
Center [19], in addition, to other questions assessing attitude and practice based upon the American Diabetes
Association recommendations for lifestyle modifications among diabetics.

HbAlc was retrieved from the subject’s electronic health record and the Body Mass Index (BMI) was taken from
the subject’s files. The effect of proposed factors (i.e. Knowledge, attitude, and practice of lifestyle) on HbAlc
control among diabetes type-2 patients was analyzed using multinomial logistic regression. Three separate models
were created to test the effect of each factor on the HbAlc. The knowledge score was measured by awarding one
point for each correct answer and zero for wrong or no response. Then according to the number of points collected,
each patient knowledge score was classified into poor (less than 7 points), average (5 to 7 points) and good
knowledge (greater than 7 points) [16]. Attitude was constructed using the Likert scale. As in the study from Khan et
al. [20], HbAlc results were categorized into good glycemic control (HbA1c<6%); poor glycemic control (HbAlc
>6%-9%) and worst glycemic control (HbA1c>9%).

The study was approved by the Institutional Review Board (IRB) of King Saud University (KSU). An informed
consent form was taken from the entire study participant. Permission to access patients’ files and lab results was
obtained.Confidentiality of the study participants was ensured in addition to the standard of care and fair selection of
community and individuals. Identification Numbers (IDs) were assigned to each case to ensure confidentiality. A
pilot study was conducted on 20 type 2 diabetes patients to evaluate the validity and visibility of the research
questionnaire.

This study is being done for the first time since the introduction of the CMED 305 curriculum in September 2011.

Statistical analysis:-

Collected data were entered to a computer and were analyzed using SPSS software for statistical analysis. The effect
of Patients-related variable on the HbAlc was tested using appropriate statistical tests (Chi-square, t-test, Pearson's
correlation).

Results:-

A total of 190 diabetic patients were asked to participate in this study, of whom 32 patients refused to participate, 46
patients were excluded for matching the exclusion criteria resulting in a final sample size of 112 (Response rate =
59%). Males made up 57.14% (64) of the sample while the remaining 42.86% (48) were females. The vast majority
of cases were: married (91.96%), living in an urban area (92.86%),and 62.50% (70) were in the age group of 40 - 59
years old. Of the whole sample, 91.96% (103)had a BMI >25 and most of them (33.93%) falling into the BMI range
of 30-34.9. Majority (67.86%)of the cases were unemployed and 71.43% are educated (24.11%
elementary/secondary, 22.32% high school/diploma, and 25.00% university and above) table (1).

Both males and females displayed a similar level of knowledge. However, there was a significant difference among
different age groups (p-value = 0.016). Within the age groups 20-39, 40-59, and 60-78 years old the vast majority of
the patients (62.50%, 74.29%, and 81.82% respectively) had an average level of knowledge, whereas in the age
group of 80-99 years old all the patients had poor knowledge. The trend shows an increase in cases with average
knowledge compared with a decrease of cases with good knowledge, which is related to the increase in age group.
There was no significant relationship between the total knowledge score and HbAlc levels. Educational level and
employment status also showed no effect on the knowledge score. (Table 2)

The majority of female cases were unemployed as compared to male, yet isolated unemployed male cases showed
no statistical difference in terms of the final knowledge score. The duration of type 2 Diabetes Mellitus did not
affect the knowledge score. Educational level also showed no effect on the knowledge score.

Our results also showed an extremely positive attitude towards good diabetes lifestyle practice among Saudi type 2
diabetes mellitus patients. Although both males and females demonstrated positive mean attitude scores for the
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individual questions, females proved to have a significantly more positive attitude than their male counterparts.
(Table 3)

Further analysis showed that the duration since diagnosis does not seem to affect the attitude of the cases towards
the lifestyle according to our research. Looking at specific questions assessing attitude, it turned out that patients’
attitudes towards hydration is not related to their actual water intake. Similar outcomes have been found when
comparing attitudes towards exercise and their practice times where there is no relation.

Almost 92% (103) of the participant had a BMI >25 kg/m2. Amongthem , 35% believed that they were not
overweight. In general, males had significantly higher water intake than females.

There was no difference between the number of cases who follow a specific diet between male and female subjects.
Majority of the subjects (79%) didn’t report following a specific diet which was more common in females (85.4%).
Of the study sample, only 23 (20.4%) cases followed a specific diet. Ninety percent of the cases said that they did
not calculate their calories and only 4 (3.5%) cases were able to report a specific number for their daily calorie
intake.

The majority of our study cases turned out to have poor or at worst HbAlc levels. There was a significant relation
between the level of education and related HbAlc levels. Participants with better educational levels showed better
control (p value = 0.005). However, no significance was found between HbAlc and age, BMI, following a specific
diet and the time since diabetes diagnosis. During history taking interview with the patients, 72 (63.7%) cases
declared never meeting a dietitian. Eighty eight (77.9%) cases said they practiced exercise out of whom 82 (72.6%)
specified walking and 2 (1.8%) mentioned swimming. The mean knowledge score was found out to be 8.7 out of 14.

Table 1:- Table 1 shows frequency and percentage of age, weight, gender, marital status, job and education of the
diabetes mellitus type-2 patients.

Variables Frequency Percentage
Age Group

20-39 8 7.14%
40-59 70 61.50%
60-79 33 29.46%
80-99 1 .89%
Weight Group

18.5-24.9 9 8.04%
25.29.9 30 26.79%
30-34.9 38 33.93%
35-39.9 21 18.75%
>=40 14 12.50%
Gender

Male 64 57.14%
Female 48 42.86%
Residence

Urban 104 92.86%
Rural 8 7.14%
Marital Status

Not married 9 8.04%
Married 103 91.69%
Job

Not working 76 67.86%
Office 23 20.54%
Field 13 11.61%
Education

Not educated 32 28.57%
Elementary/Secondary 27 24.11%
High school/Diploma 25 22.32%
University or above 28 25.00%
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Table 2:- Table shows combined results of all aspects of the study.

HbAlc Knowledge
6% >6-9% >9% P- Poor Average Good P-
value value
N(%) N(%) N(%) N(%) N(%) N(%)
Gender
Male 71(109 |3 [ (6094 |1 |(28.1 |0.175 |1 | (1875 |4 | (73.4 | 5| (7.81 | 0.63
4) 9 1) 8 |3 2 1) 7 |4 )
Female 1/(208 |2 |(60.42 | 1 | (375 6 | (1250 |3 | (77.0 | 5] (104
) 9 1) 8 10 ) 718 2)
Age
20-39 1/(125 |4 |(50.00 |3 | (375 |0.701 |0 | (0.00) |5 | (62,5 | 3| (37.5 | 0.016
0) ) 0) 0) 0)
40-59 3((4.29 |4 | (6143 |2 | (34.2 1 | (1714 |5 | (742 | 6| (8.57
) 3 1) 419 2 |) 2 19 )
60-79 41 (121 |2 | (60.61 |9 | (27.2 5 | (1515 |2 | (81.8 | 1] (3.03
2) 0 ) 7) ) 712 )
80-99 0| (0.00 |1 | (100.0 | O | (0.00 1 | (100.0 |0 | (0.00 | O] (0.00
) 0) ) 0) ) )
Marital Status
Not married 0| (000 |5 | (5556 |4 | (444 | 0695 |2 | (2222 |6 | (66.6 | 1| (11.1 | 0.847
) ) 4) ) 7) 1)
Married 71(6.80 |6 | (6117 | 3 | (320 1 | (1553 |7 | (75.7 | 9| (8.74
) 3 1) 314 6 |) 8 |3) )
Job
Not working 6((789 |4 | (63.16 |2 | (28.9 | 0.463 |1 | (1842 |6 | (815 | 0| (0.00 | 0.29
) 8 |) 2 |5) 4 1) 2 18 )
Office 2((870 |1 |(60.87 | 7 | (30.4 3 | (13.04 |1 | (739 |3] (130
) 4 1) 3) ) 711 4)
field 0| (000 |6 |(46.15 | 7 | (53.8 3 |(23.08 |8 | (615 | 2] (15.3
) ) 5) ) 4) 8)
Residence
Urban 8|(769 |6 |(59.62 |3 | (326 |0577 |1 | (1635 |7 | (759 |8 (7.69 | 0.254
) 2 |) 4 19 71) 9 |6) )
Rural 0| (0.00 |6 |(75.00 | 2 | (25.0 1 (1250 |5 | (625 | 2| (25.0
) ) 0) ) 0) 0)
Education
No Education 1/(313 |1 |(46.88 |1 | (50.0 |0.005 |7 |(21.88 | 2 | (65.6 |4 | (125 | 0.412
) 51) 6 10 ) 113 0)
Elementary 0| (0.00 |2 | (7778 | 6 | (22.2 2 | (741) |2 |(88.8 | 1| (3.70
) 11]) 2) 4 19 )
High 1/(400 |1 |(64.00 | 8 | (32.0 6 | (24.00 |1 | (68.0 | 2| (8.00
School/Diploma ) 6 |) 0) ) 7 10 )
University or 6| (214 |1 |(60.71 |5 | (17.8 3 |(0.71 |2 | (785 | 3| (10.7
above 3) 7 1) 6) ) 2 |7 1)
Calculating
Calories
NO 6|(594 |6 |(63.37 | 3 | (30.6 | 0.158
) 4 1) 119
Yes 2((181 |4 |(36.36 |5 | (454
8) ) 5)
Following a
Specific Diet
No 6|(6.74 |5 | (56.18 | 3 | (37.0 | 0.108 1onn
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) 0 |) 318
Yes 2((870 |1 |(78.26 | 3 | (13.0

) 8 1) 4)

Table 3:- Mean and median of attitude items (questions with reverse scoring)
Mean(SD) Median

Diabetes patients should monitor carbohydrates consumption 4.46 | (0.80) 5.00
Diabetes patients should consult dietitians 4.63 | (0.63) 5.00
Diabetes patients should follow a certain diet designed specifically for them 4.48 | (0.73) 5.00
Overweight diabetes patients should lose weight 4.77 | (0.44) 5.00
Hydration leads to lower glucose levels and better diabetes control 4.40 | (0.79) 5.00
Physical activities improve diabetes control 4.77 | (0.46) 5.00
Diabetes patients should exercise 4.86 | (0.35) 5.00
Smoking increases the risk of diabetes complications 4.52 | (0.76) 5.00

Discussion:-

Our study summarized the attitude, knowledge and life style of diabetic type-2 patients residing in Saudi Arabia for
diabetic control and HbA1c results. The basis for our study was the implementation of modification of lifestyle,
knowledge increment and to study their attitude towards diabetes and evaluating the results for better control of the
disease. However, total knowledge score did not seem to affect HbAlc level, which probably indicates a huge lack
of implementation of the knowledge in everyday lifestyle practices.

Poor control of HbAlc among our subjects is also supported by another study that was conducted in Makkah, Saudi
Arabia, in which the mean HbAlc of the subjects was 7.3 that poor control by those cases (21).

In terms of physical exercise, most subjects reported only walking which is similar to the findings in one of the
studies, which was conducted in Jamshoro, Pakistan (17). Females turned out to be significantly doing more exercise
than malesalthough the intensity of exercise does not fulfill the ADA (American Diabetes Association) criteria for
exercise for both.

As for visiting dietitians for dietary advice, our results are alarming since 63.7% of our subjects never met a
dietitian. This is even worse than what was found in another study in the United Arab Emirates (14) in which the
number of such people was 46% which still shows that a huge proportion of diabetics are not aware of such
provisions.

With the results of our study we can figure out the knowledge and lifestyle of diabetic patients and their attitude
towards it. Our study can be regarded as a good study because of the fact that the study was conducted in a tertiary
care hospital and anthropometric and biochemical parameters information were taken from the hospital records and
there was no follow up.

Conclusion:-

In conclusion, our study showed that type 2 diabetes mellitus patients in Saudi Arabia have an average amount of
knowledge about required lifestyle changes. Attitude to lifestyle changes was extremely good in almost all cases,
however exercise among most study individuals turned out to be not so good. This indicates a lack of will-power for
the correct implementation of their knowledge and attitude. As for HbAlc, levels in the vast majority of cases
showed poor control on the disease.

We would recommend the development of easy to use software for the calculation of calories. Such software would
make it easier for patients to follow their daily calorie intake and comply with their specified diet regimens. It would
be also very important to emphasize the importance and the role of dietitians in managing diabetes. We would also
recommend that all restaurants and food suppliers specify the amount of calories in each meal to help in calculating
calories which makes it easy to maintain a healthy diet. An additional important point would be an implementation a
healthy diet which suits both normal and diabetic individuals. Our last suggestions to construct safe sidewalks for
diabetics to be able to exercise more frequently.
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Study limitations:-

There are some limitations in our study.One of the limitations is the short period in which the study was conducted,
along with our heavy study load. Another limitation was our inability to collect data from female primary care
clinic, which resulted in difficulty in obtaining proper data from the female side. Limited sample size made us
unable to generalize our study to whole population of Saudi Arabia.
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