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Abstract

Poorly controlled diabetes among young people poses a significant challenge to public health in the future since it will be affecting the economy and
become a social burden. Health sciences students should have a good knowledge of diabetic Mellitus (DM) management since they play an important
role in patient education. This study aims to assess the level of knowledge and attitude of DM Type 2 among health sciences students. A cross-sectional
study using DKQ-24 and Attitude towards Diabetes Mellitus Questionnaire were used. More than half of the respondents scored moderate and good
knowledge with 50% displaying a positive attitude and proven statistically significant.
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1.0 Introduction

Diabetes Mellitus is a condition when the pancreas does not produce sufficient insulin or impaired ability to use insulin effectively. Without
insulin, the body unable to use or store glucose for energy. Thus, glucose remains in the blood (Cotton, 2019). For adults aged 18 years
and over, the prevalence of diabetes in Malaysia was 15.2% diabetes in which 7.2% are confirmed to be diabetic and 8% are previously
undiagnosed (Suzana, Jamaludin, Noor Safiza et al., 2012). With rising diabetes prevalence, more young adults and teenagers are
developing diabetes (Dabelea, DeGroat, Sorrelman et al., 2009). Mongiello, Freudenberg, Jones et al. (2016) stated that students in
college develop a long-term diet and health behaviors associated with the increased lifetime risk of Diabetes Mellitus Type 2 since many
university students underestimate the risk of diabetes. University students are at greater risk to develop diabetes mellitus because of a
lack of physical activity, high BMI, poor knowledge about the disease, and an increased history of diabetes in their families (Khan,
Gomati, Shehnaz et al., 2012).

Awareness can be seen by the respondents about diabetes mellitus, but knowledge level related to causes, risk factors, and
complications about diabetes were poor (Mgbahurike, Onwusah, & Amadi, 2017). A less satisfactory result was observed in a study
done among nursing students where the respondents have poor knowledge in managing patients with diabetes including the diet and
symptoms of diabetes (Shilpashree & Namita, 2018). A study in Malaysia found that the awareness of Malaysian people, especially
among the younger generation towards the complications of Diabetic Mellitus such as neuropathy, retinopathy, albuminuria, and
microalbuminuria is still inadequate (Premkumar, 2018). The prevalence of diabetes type 2 is growing globally and represents a
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significant burden on public health and socio-economic development of all nations (Begic, Arnoutovic & Masic, 2016). Porojan, Poanta,
and Dumitrascu (2012) report that diabetic Mellitus put a substantial burden on affected individuals by influencing physical,
psychological, and social aspects of quality of life. Besides that, a collaborative care adaptation that involves the physicians, pharmacists,
and nurses should play their part in offering the community diabetes education (Qamar, Rashid, Ahmad et al., 2017). Since health
sciences students will engage in patient education, they should have good knowledge of diabetes management. Knowledge can form a
basis for the adoption of good health-related practices. It will improve awareness and mind-set towards lifestyle-related illnesses, thus
improving the quality of life. Therefore, this study was done to assess the level of knowledge and attitude of Diabetes Mellitus Type 2
among health sciences students. Then to identify the relationship between knowledge and attitude of Diabetes Mellitus Type 2 among
health sciences students.

2.0 Literature Review
Diabetes Mellitus Type 2 is the most common form of diabetes which affects over 90% of the world's diabetic population (Valliyot,
Sreedharan & Muttappallymyalil, 2013). Prevalence of diabetes mellitus in Malaysia has been steadily increasing over the last two
decades and is presently at a high level of almost 18%. The sudden increase and current high prevalence of obesity and overweight in
the state impacted nearly 50 percent of adults and 30 percent of school children for both developed and developing countries in all parts
of the country (Tee & Yap, 2017). Diabetes had been reported to cause complications such as long-term injury, organ dysfunction, and
failures mainly to the eyes, heart, kidneys, nerves, and blood vessels (Qamar et al., 2017). A study was carried out by Al-Sarayra and
Khalidi (2012) in Al-Baga Applied University in Jordan found that there is poor knowledge and lack of awareness of certain aspects of
diabetes amongst college students even though the college consists of many scientific and administrative departments and specialties.
Knowledge about diabetes mellitus is still at a minimal level in most of the college students, where they do not even know about the
signs and symptoms of this illness and its complications (Premkumar, 2018). Good knowledge of diabetes mellitus will improve attitude
and practice towards diabetes mellitus through a better educational program such as good healthy lifestyles (Ibrahim Abougalambou,
Abaalkhail & Abaugalambou, 2019). Adequate knowledge and attitude can reduce the complications and as a preventive measure
towards diabetes mellitus (Wajid, Al-Arifi, Babelghaith et al., 2018). Kassahun and Mekonen (2017) stated that being knowledgeable
about diabetes possesses a better attitude towards diabetes contrary to those who are not knowledgeable. Mgbahurike, Onwusah, and
Amadi (2017) concluded that poor knowledge or deficiency of understanding of diabetes mellitus could be attributed to poor attitude
such as diabetes mellitus is curable and regards to its complications and severity. Better knowledge of diabetes mellitus with good
attitude and practices can be helpful in management for diabetes mellitus such seek for proper treatment and care on the complications
of diabetes mellitus (Herath, Weerasinghe, Dias et al., 2017). However, regardless of overall great knowledge of Diabetic Mellitus, there
were certain areas of deficiency that can be seen among the participants where serious levels of inadequacy in knowledge regarding
complications and control of Diabetic Mellitus (Khamaiseh & Alshloul, 2019). Herath et al. (2017) stated that having a better knowledge
of diabetes did not translate into good practices due to poor involvement with any preventive measure.

3.0 Methodology

3.1 Study design
This research was a cross-sectional study conducted among students at the Faculty of Health Sciences of UiTM Puncak Alam.

3.2 Sample

Purposive sampling was used for this study with a sample size of 400. The questionnaire was distributed among full-time degree and
diploma students. The inclusion criteria for this study were the respondents must be health sciences and full-time students. The exclusion
criteria of this study were respondents who are sick, on leave, and already participated in the pilot study.

3.3 Instruments

3.3.1 Diabetes Knowledge Questionnaire 24

Open access questionnaire adapted from Diabetes Knowledge Questionnaire-24 (DKQ-24) by Qamar et al. (2017). The questionnaire
consists of 24 questions. Each question comprises the option "yes," "no," and "l don't know" that requires respondents to put a tick on
the applicable column. Each correct answer was given the "1" mark while the "0" mark for the wrong and don't know the answer. The
total score is categorized into three-level indicated by poor (0-8), moderate (9-16), and good (17-24). Higher scores represented more
levels of knowledge about diabetes. A pilot study was conducted to test the validity and reliability of the questionnaire.

3.3.2 Attitude towards Diabetes Mellitus

The questionnaire was adapted from Redhwan, Osman, Ismail et al. (2017). The questionnaire consists of 9 questions. This
questionnaire also use Likert scale with each question comprises the option "strongly disagree”, "disagree”, "do not know", "agree" and
"strongly agree" that requires respondents to put a tick on the applicable column. Respondents were required to answer the questions
from item 1 until 9 and tick the answer that describes their attitude towards diabetes. For "strongly disagree", marks were given as 1,
"disagree" as 2, "do not know" as 3, "agree" as 4, and "strongly agree" was given as 5. The minimum scores on the Likert scale indicate
an unfavorable attitude, while the maximum scores indicate a positive attitude towards Diabetes Mellitus Type 2.
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3.3.3 Validity and Reliability for Diabetes Knowledge Questionnaire 24 and Attitude towards Diabetes Mellitus questionnaire.

The translation of the questionnaire was done by the researcher. Then the questionnaire was sent to four experts in diabetic
management for comments. After that, the correction was done and sent back to the experts a second time for confirmation. Then face
validation was done by 10 students. Students were asked to comment on the questionnaire. Base on their feedback, the modification of
the questionnaire was done. Then a pilot study was done, involving 40 students from a group of health sciences, later they are excluded
from involving in a real study. The data were analyzed using the Statistical Package for Social Sciences (SPSS) version 25. The
Cronbach's alpha obtained were; Diabetes Knowledge Questionnaire a = 0.700 and attitude towards diabetes a = 0.765.

3.4 Procedures

The data was collected after approval from the Research Ethics Committee UiTM with reference no REC/577/19. Before the distribution
of research instruments, a brief explanation of the research was given, and informed consent was acquired. The respondents were
informed that they have the right to refuse from taking part in this study. The respondents answer the questionnaires within 20 to 30
minutes and the questionnaire was collected immediately by the researcher.

3.5 Data Analysis
Data were analyzed using SPSS version 25.0. Descriptive statistics were used to determine the level of knowledge and attitudes on

Diabetes Mellitus Type 2 among health sciences students. Pearson's Correlation test was used to determine the relationship between
knowledge and attitudes on Diabetes Mellitus Type 2 among health sciences students. A significant level was set at 0.05.

4.0 Result
4.1 Demographic data

Table 1. Demographic data of respondent (N=400)

Variables Categories N (%)
Gender Male 56 (14)
Female 344 (86)
Course Nursing 50 (12.5)
Optometry 50 (12.5)
Medical Imaging 50 (12.5)
Occupational Therapy 50 (12.5)
Physiotherapy 50 (12.5)
Medical Laboratory and Technology 50 (12.5)
Nutrition and Dietetics 50 (12.5)
Environmental Health and Safety 50 (12.5)
50 (12.5)
Education Degree 392 (98)
Diploma 8(2)
Years of study Third-year 218 (54.5)
Fourth-year 182 (45.5)
Family history Yes 209 (52.3)
No 191 (47.8)

Table 1 shows the descriptive analysis of the demographic data of this study. The majority of the respondents were females, comprising
344 (86%). Most of the respondents were degree students with 392 respondents (98%). The majority of the respondent was from third-
year students 218 (54.5%). A total of 209 respondents (52.3%) stated that they have a family history of diabetes mellitus.

4.2 Knowledge of Diabetes Mellitus Type 2 among Health Sciences Students

Table 2. General Knowledge of Diabetic Mellitus (N=400)

No. General Knowledge of Diabetic Mellitus N (%)

1. Eating too much sugar and other sweet foods are a cause of diabetes. 7(1.8)

2. The usual cause of diabetes is lack of effective insulin in the body. 364 (91.0)
3. Diabetes is caused by failure of the kidneys to keep sugar out of the urine. 190 (47.5)
4. Kidneys produce insulin. 305 (76.3)
5. In untreated diabetic, the amount of sugar in the blood usually increases. 377 (94.3)
6. If I am diabetic, my children have higher chance of being diabetic. 352 (88.0)
7. Diabetes can be cured. 229 (57.3)
8. A fasting blood sugar level of 11.7umol/L (210mg/dL) is too high. 265 (66.3)
9. The best way to check my diabetes is by testing my urine. 262 (65.5)
10. Regular exercise will increase the need of insulin or other diabetic medication. 200 (50.0)
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24.

There are two main types of diabetes: Type 1 (insulin-dependent) and Type 2 (non-insulin

dependent).

An insulin reaction is caused by too much food.

Medication is more important than diet and exercise to control my diabetes.

Diabetes often causes poor circulation.

Cuts and abrasions on diabetes heal more slowly.

Diabetics should take extra care when cutting their toenails.

A person with diabetes should cleanse a cut with iodine and alcohol.

The way | prepare my food is as important as the foods | eat.

Diabetes can damage my kidneys.

Diabetes can cause loss of feeling in my hands, fingers, and feet.

Shaking and sweating are signs of high blood sugar.

Frequent urination and thirst are signs of low blood sugar.

Tight elastic hose or socks are not bad for diabetes.
A diabetic diet consist mostly of specials foods.

Total Score, Mean (SD)

14.98 (3.55)

Table 2 shows the correct answers of respondents on the Diabetes Knowledge Questionnaire. The mean score (+SD) of correct
DKQ answers was 14.98 £ 3.55 with a range of 5 to 22 with a median score of 15, which suggests a moderate level of knowledge. The
majority of respondents knew that there are different types of diabetes, which are Type 1 and Type 2, n=370 (92.5%). The respondents
were aware that if diabetes is left untreated can lead to an increased amount of sugar in the blood n= 377 (94.3%). The questions least
frequently answered correctly were "eating too much sugar and other sweet foods are a cause of diabetes" n=7(1.8%).

4.3 Level of diabetes knowledge

Table 3. Level of Diabetes Knowledge (N=400)

Knowledge category Score Frequency (n) Percentage (%)
Poor (0-8) 19 48
Moderate (9-16) 234 58.5
Good (17-24) 147 36.8

4.4 Attitude of Health Sciences Students towards Diabetes Mellitus Type 2

Table 4. Attitude towards Diabetes Mellitus (N=400)

Table 3 shows the descriptive analysis of the level of diabetes knowledge. More than half of the respondents (58.5%) scored moderate
knowledge, while 36.8% of respondents obtained good knowledge.

Attitude Frequency (%)
Strongly disagree Disagree Do not know Agree Strongly agree

Diabetes mellitus is preventable 18 (4.5) 12 (3.0) 23(5.8) 160 (40.0) 187 (46.8)
Diabetes mellitus is treatable 41(10.3) 75(18.8) 89 (22.3) 124 (31.0) 71(17.8)
Regular exercise helps controlling 8(2.0) 0(0) 42 (10.5) 199 (49.8) 151 (37.8)
diabetes
Following a controlled and planned diet 8(2.0) 0(0) 7(1.8) 170 (42.5) 215(53.8)
will help in controlling progression of
diabetes mellitus
Regular checking of blood sugar level 8(2.0) 1(0.3) 2(0.5) 143 (35.8) 246 (61.5)
is important in diabetic patient
Diabetic patients should keep in touch 6 (1.5) 5(1.3) 15(3.8) 179 (44.8) 195 (48.8)
with their physician
Itis necessary for diabetic patient to 8(2.0) 4(1.0) 24 (6.0) 171 (42.8) 193 (48.8)
take medication properly and regularly
Missing the doses of diabetic 8(2.0) 15(3.8) 83(20.8) 170 (42.5) 124 (31.0)
medication will have a negative effect
on the disease control
Smoking exacerbates vascular 12 (3.0) 4(1.0) 81(20.3) 147 (36.8) 156 (39.0)
complications due to diabetes
Total Score, Mean (SD) 37.47 (5.17)

Table 4 shows the descriptive analysis of attitude towards diabetes mellitus. The mean score (+SD) was 37.47 £ 5.17 with a range of 9
to 45 with a median score of 38, which suggests a positive level of attitude for participating respondents. Only n=124 (31.0%) and n=71

(17.8%) of the respondents were agreed and strongly agree that diabetes mellitus was treatable. Controlled and planned diet,
respondents agreed that it can help in controlling the progression of diabetes mellitus n=170 (42.5%) agreed and n=215 (53.8%) strongly
agreed. Respondents showed a positive result on attitude about regular checking blood sugar level with n= 143 (35.8%) agreed and
n=246 (61.5%) strongly agreed.
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4.5 Relationship between Knowledge and Attitude of Diabetes Mellitus Type 2 among Health Sciences Students

Table 5 shows a result of the relationship between knowledge and attitude of diabetes mellitus among health sciences students. The
correlation between knowledge score and attitude score is significant which is p-value <0.001. There is a fair and positive correlation
between knowledge and attitude toward diabetes mellitus among health sciences students.

Table 5. Correlation between the score of ‘Knowledge’ and scores of ‘Attitude’ (N=400)
Knowledge Score
r p-value
Attitude score 0.210* <0.001
*Pearson correlation

5.0 Discussion

5.1 Knowledge of Diabetes Mellitus Type 2 among Health Sciences Students

This study showed a good result regarding the level of knowledge among health sciences students. The findings of this study indicated
that half of the respondents scored a good and moderate knowledge of Diabetes Mellitus Type 2. Consistent with the previous studies,
the knowledge of the respondents would be satisfying due to the reason that the respondents were in the health sciences field. Similar
to Khamaiseh and Alshloul (2019) report that the respondents showed a high level of knowledge in answering the questions regarding
diabetes since the respondents were health sciences, university students. Students in science-related courses showed better knowledge
than those in arts-related courses (Mgbahurike, Onwusah, & Amadi, 2017). The high level of knowledge among health sciences students
may be because the students are more educated than the general population, so health science students can score better (Khamaiseh
& Alshloul, 2019). Other than that, it may be due to health science students already experience dealing with a diabetic patient during
clinical placement in a hospital. During clinical students will face a lot of patients with a variety of conditions which allows them to
experience the management of a common disease. Redhwan et al. (2017) also report that the majority of respondents with a high level
of education showed a greater level of knowledge about diabetes mellitus regarding the symptoms, complications, prevention, and
treatment of the disease. However, in this study, the questions least frequently answered correctly were "eating too much sugar and
other sweet foods are a cause of diabetes" (1.8%) and a diabetic diet consist mostly of specials foods (26.3%). Kharono et al. (2017)
also found that persis avoiding sweet foods was not as highly regarded, with only 51.3% of respondents reporting it as a method of
preventing the disease. Similar to Shilpashree and Namita (2018), a less satisfactory result was reported where the nursing students
have poor knowledge in managing patients with diabetes including the diet and symptoms of diabetes. While a study from Pozar and
Simin (2019), states that most of the nursing students have a piece of good knowledge about diabetes but they lack knowledge about
diabetic nutrition. This show that student did not understand about nutrition for diabetic patient. An extra hour for diabetic nutrition
education should be done to the health science students since as a healthcare team they need to educate the community later about
diabetic management. Diabetic patients usually acquire their knowledge about diabetic self-management from various resources, thus
the healthcare team needs to have a piece of good knowledge for patient education.

5.2 Attitude of Health Sciences Students towards Diabetes Mellitus Type 2

The findings of this study indicated that the majority of respondents had a positive attitude towards Diabetes Mellitus Type 2. 98% of
respondents scored more than 50% of the total score. Similar to Redhwan et al. (2017) report that 97.5% of respondents scored more
than 50 percent of the total score. In contrast with Herath et al. (2017), 88% of the respondents portrayed a poor attitude towards
diabetes. This is maybe due to the study was done among the public whereas this study was done among health sciences students.
Students in the health sciences will be exposed to disease management. Besides that, the respondent from this study was from third-
and fourth-year students. These students were already exposed to the clinical area since students already do the clinical session in the
hospital, so they can have a good score in attitude toward diabetic Mellitus. Besides that, about half (52.3%) of our respondents have a
family history with diabetes, this situation will give the respondents early exposure to diabetic management. Having a family history of
diabetes was found that will influence the students' perception and knowledge of diabetes (Al-Mahrooqi, Al-Hadhrami, Al-Amri, et al.,
2013).

5.3 The Relationship between Knowledge and Attitude of Diabetes Mellitus Type 2 among Health Sciences Students

This study found that there was a significant correlation between the knowledge and attitude of respondents. This finding is consistent
with research conducted by Redhwan et al. (2017) reported that a weak and positive correlation between knowledge and attitude of
respondents towards diabetes mellitus. This study shows that knowledge is the most important factor that leads to a good attitude toward
diabetic Mellitus. Mgbahurike, Onwusah, and Amadi (2017) report that poor knowledge of diabetes mellitus could be attributed to poor
attitude. A high degree of understanding of diabetes mellitus had shown a positive attitude towards disease prevention (Kharono et al.,
2017). Studies are done among the public also report that there was a positive association between knowledge and good attitude among
respondents (Fatema, Hossain, Natasha et al., 2017). This shows that when respondents know diabetic Mellitus, they will have a positive
attitude even though the respondents are not from the health science field. This could relate that knowledge is the fundamental weapon
in the fight against diabetic Mellitus. Since patients with diabetic Mellitus have impairment in their quality of life (Porojan et al., (2012), it
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is important to prepare the health sciences student with the right knowledge and attitude toward diabetic Mellitus as they will serve as a
facilitator to educate patient about diabetic management later.

6.0 Conclusion and Recommendation

In conclusion, this study showed that most of the respondents had a good and moderate level of knowledge in diabetes mellitus and
displays a positive attitude towards diabetes mellitus. This finding shows that increased knowledge is related to positive attitudes.
Although the majority of the respondents had adequate knowledge of diabetes, there is still some room for improvement as few
respondents score poor knowledge on various aspects of diabetes, especially in nutrition and management of diabetes. Future research
can look at a comparison between health sciences and non-health sciences students to look at the area that can be improved to prepare
a young generation that aware of diabetic Mellitus. There is also a need for regular appraisal of health care students' knowledge through
conducting an educational training workshop at initial stages. Awareness campaigns about diabetic Mellitus should be done among
university students, such as making a poster, a series of talks to enhance their knowledge since health sciences students were very
closed to the public.
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