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ABSTRACT affected more than 400 million people globally [8]. The main
The aim of this study is to analyse associated factors with factors for DM are lifestyle changes with unhealthy dietary,
prevention efforts on diabetes mellitus (DM) type 2 in high school decreased in physical activities and increased in human lifespans
student in Makassar. This study was used observational analytic 9]
with cross-sectional study conducted in January-February 2016 In Indonesia, DM prevalence is estimated increase from 8.4
with samples of 318 high school students of class X in six selected million to 21.3 million between 2000 and 2030. Indonesia is
schools in Makassar. The data collection is done by using a predicted to be fifth ranked in the world with highest number of
questionnaire. The data was analysed by univariate and bivariate DM after India, China, United States and Pakistan [10]. DM
the narration. The results showed there was a relationship between 2010, DM became main cause of NCDs mortality in South
parental education level (p = 0.000), hereditary (p = 0.000), Sulawesi equivalent to 41.56% [11]. Based on City Health Office
benefits perceived (p =0.000), barriers perceived (p = 0.001), Makassar data, there are 14,067 cases in 2012 increased to 21, 452
knowledge (p = 0.000), parental support (p = 0.002), peer support cases had recorded in 2014. In Indonesia, there are few limitations
(p = 0.000) and media support (p =0.000) with prevention of DM in study of prevention on DM type 2. The aim of this study to
type 2. determine factors associated with prevention efforts of DM type
2in senior high school students in Makassar.
CCS Concepts g
e Social and professional topics — User characteristics 2. METHODOLOGY
Keywords 2.1 Study Type

This study was used quantitative research using primary data.
Besides, this study was a non-experimental (observational)

1. INTRODUCTION analytic study with cross sectional study design.

An estimation of 40 million of death every year due to : :

noncommunicable disease (NCD) [1]. NCDs consists of chronic 2h2 Location and Time | high schools withi
respiratory, cancer, diabetes and cardiovascular disease [2]. The This StUdY was conducted at several high schools within one
mortality of NCDs is higher in developed countries compared to month period.
undeveloped and developing countries [3]. The lifestyle is main
cause which increasing exposure to NCDs included unhealthy
food and drink, alcohol, tobacco products, and limitation in
physical activities [4, 5].

Type 2 diabetes mellitus; prevention efforts; high school student

2.3 Population and Sample

The population for this study are all senior high school students of
class X in high schools of Makassar city. The sample sizes were
318 students by using simple random sampling technique.

2.4 Data Collection
Primary data was collected by questionnaire, while secondary data

DM is a multifactorial metabolic disorder which body cannot
control high sugar (glucose) level in the blood [6,7]. This disease

Permission to make digital or hard copies of all or part of this work for was obtained from selected high schools in term of school profiles
personal or classroom use is granted without fee provided that copies are and number of students.

not made or distributed for profit or commercial advantage and that copies . .

bear this notice and the full citation on the first page. To copy otherwise, 2.5 Data Processmg and Data Analy3|s

or republish, to post on servers or to redistribute to lists, requires prior Data processing was done by using SPSS program version 18.
specific permission and/or a fee. The univariate analysis was performed on variables related
ICHSM 2018, June 8-10, 2018, Tsukuba, Japan o respondent characteristics, parental education level, hereditary,
© 2018 Copyright is held by the owner/author(s). Publication benefits perceived, barriers perceived, knowledge, parental

rights licensed to ACM. support, peer support and media support and prevention efforts on
ACM ISBN 978-1-4503-6435-5/18/06...$15.00 DM type 2. The bivariate analysis was conducted to determine
DOI: https://doi.org/10.1145/3242789.3242826 relationship of independent variables and dependent variables.
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The analysis was done by using cross tabulation and chi square
statistical test.

3. RESULT AND DISCUSSION

3.1 Univariate Analysis

Based on Table 1, most respondents were female (60.1%) and 127
respondents (39.9%) were male. In additions, 216 respondents
were age of 15 years old and only 1 respondent was aged 17 years
old. The highest students were recorded in Makassar 5 senior high
school, 93 respondents and 16 respondents from Kartika
Wirabuana XX-1 senior high school. Besides, 83 respondents were
Buginese and only 4 respondents were Mandarese. Meanwhile,
288 respondents are living with their parents and only 1
respondent living in studio housing area.

Table 1. Distribution of respondents based on general
characteristic of senior high school students in Makassar city.

Variable n %
Gender
Male 127 39.9
Female 191 60.1
Age
14 years 32 10.1
15 years 216 67.9
16 years 69 21.7
17 years 1 0.3
School
Makassar 1 senior high school 85 26.7
Makassar 5 senior high school 93 29.2
Makassar 17 senior high school 68 214
Islam Athirah senior high school 24 7.5
Cendrawasih Catholic senior high school 32 10.1
Kartika Wirabuana XX-1 senior high school 16 5.0
Race
Bugis 83 26.1
Makassar 78 245
Bugis-Makassar 72 22.6
Mandar 4 1.3
Toraja 30 9.4
Other races 51 16.0
Residence
Parent 288 90.6
Other family 25 7.9
Studio housing 0.3
Others (Hostel and maid) 4 13

Source: Primary data, 2016

Based on Table 2, 293 respondents had parent with high
education level and 25 respondents had parent with low education
level. There were 180 respondents with hereditary and 138
respondents without hereditary. In additions, 235 respondents had
positive benefits perceived, while 83 respondents had negative
barriers perceived. Besides, 212 respondents had positive barriers
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perceived and 106 respondents had negative barriers perceived. In
term of knowledge, 223 respondents had knowledge and 95
respondents had no knowledge related on DM type 2. 279
respondents with parental support on prevention efforts of DM
type 2. There were 165 respondents had peer support in efforts to
prevent DM type 2. In media support, 197 respondents had media
support, while 121 respondents claimed no media support in
prevention efforts of DM type 2.

Table 2. Univariate analysis of independent variables on
prevention efforts in DM type 2 in senior high school students
of Makassar city.

Variable n %
Parental education level
Low 25 7.9
High 293 92.1
Hereditary
No 138 434
Yes 180 56.6
Perceived benefits
Negative 83 26.1
Positive 235 73.9
Perceived barriers
Negative 106 60.1
Positive 212 39.9
Knowledge
No 95 29.9
Yes 223 70.1
Parental support
No 39 12.3
Yes 279 87.7
Peer support
No 153 48.1
Yes 165 51.9
Media support
No 121 38.1
Yes 197 61.9

Source: Primary data, 2016

Based on Table 3, 195 respondents (61.3%) had prevention efforts
in DM type 2, while 123 respondents had no prevention efforts in
DM type 2.

3.2 Bivariate Analysis

Based on Table 4, 19 respondents (76.0%) had parent with low
education level and 104 respondents (35.5%) had parent with high
education level and no prevention efforts in DM type 2. From 195
respondents doing prevention efforts as many as 6 respondents
(24.0%) had parent with low education level and 189 respondents
(64.5%) with high parental education level. Based on chi square
test analysis showed there was a significant relationship between
parental education level with prevention effort of DM type 2
among senior high school students of Makassar.




Table 3. Distribution of respondents based on prevention
efforts of DM type 2 in senior high school students in

Makassar.
Prgvention efforts n %
in DM type 2
No 123 38.7
Yes 195 61.3
Total 318 100.0

Source: Primary data, 2016

Table 4. Relationship between parental education level with
prevention efforts of DM type 2 in senior high school students
of Makassar.

Prevention efforts in DM
Parental type 2 Total )
education P
No Yes value
level
n % n % n %

Low 19 76.0| 6 | 240 | 25 | 100.0

High 104 35,5 | 189 | 64.5 | 293 | 100.0 | 0.000

Total 123 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table 5, 123 respondents who did not make efforts to
prevent DM type 2, there were 86 respondents (62.3%) without
hereditary and 37 respondents (20.6%) were hereditary. Besides,
195 respondents had prevention effort on DM type 2, while 52
respondents (37.3%) with hereditary and 143 respondents (79.4%)
with hereditary. There was a significant relationship between
hereditary and prevention efforts in DM type 2 of senior high
school students in Makassar city.

Table 5. Relationship between hereditary with prevention
efforts of DM type 2 in senior high school students of

Makassar.
Prevention efforts in DM
) type 2 Total p-
Hereditary No Yes value
n % n % n %

No 86 | 623 | 52 | 37.3 | 138 | 100.0
Yes 37 | 20.6 | 143 | 79.4 | 180 | 100.0 | 0.000

Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table 6, there were 123 respondents did not have any
prevention effort of DM type 2, 73 respondents (88.0%) had
negative benefits perceived and 50 respondents (21.3%) had
positive benefits perceived. Meanwhile, 195 respondents had
prevention efforts, 10 respondents (12.0%) had negative benefits
perceived and 185 respondents (78.7%) had positive benefits
perceived There was significant relationship between benefits
perceived and prevention efforts in DM type 2.

Table 6. Relationship between benefits perceived with
prevention efforts of DM type 2 in senior high school students
of Makassar.

Prevention efforts in DM
Benefits type 2 Total p-
perceived No Yes value
n % n % n %
Negative 73 |830| 10 | 12.0| 83 | 100.0
Positive 50 |21.3| 185 | 78.7 | 235 | 100.0 | 0.000
Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table 7, There were 54 respondents (50.9%) who had
negative barriers perceived and 69 respondents (32.5%) had
positive barriers perceived. Meanwhile, 52 respondents (49.1%)
had negative barriers perceived and 143 respondents had positive
barriers perceived with prevention efforts in DM type 2. Based on
chi square statistical test, a significant relationship between
barriers perceived and prevention efforts in DM type 2 among
senior high school students in Makassar.

Table 7. Relationship between perceived barriers with
prevention efforts of type 2 DM in senior high school students
of Makassar.
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Prevention efforts in DM
Perceived type 2 Total p-
barriers No Yes value
n % n % n %
Negative 54 | 50.9 | 52 | 49.1 | 106 | 100.0
Positive 69 | 32,5 | 143 | 67.5 | 212 | 100.0 | 0.001
Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table 8In additions, 93 respondents had less knowledge
and 30 respondents (13.5%) had knowledge on DM type 2.
Meanwhile, only 2 respondents (2.1%) had less knowledge and
193 respondents had knowledge on prevention efforts in DM type
2. The chi square test showed there was a significant relationship
between knowledge with prevention efforts of DM type 2 among
senior high school students in Makassar.

Table 8. Relationship between knowledge with prevention
efforts of DM type 2 in senior high school students of

Makassar.
Prevention efforts in DM
type 2 Total p-
Knowledge No Yes value
n % n % n %

No 93 979 | 2 2.1 | 95 | 100.0
Yes 30 13.5 | 193 | 86.5 | 223 | 100.0 | 0.000

Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table.9, 24 respondents (61.5%) had no parental support
and 99 respondents (35.5%) had parental support. Furthermore, 15
respondents  (38.5%) without parental support and 180
respondents had parental support in prevention efforts for DM
type 2 among high school students in Makassar. There was
significant relationship between parental support and prevention
efforts in DM type 2.




Table 9. Relationship between parental support with
prevention efforts of DM type 2 in senior high school students
of Makassar.

Prevention efforts in DM
Parental type 2 Total p-
support No Yes value
n % n % n %
No 24 615 | 15 | 385 | 39 | 100.0
Yes 99 35,5 | 180 | 64.5 | 279 | 100.0 | 0.002
Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table 10, Meanwhile, 97 respondents had no peer
support and 26 respondents had peer support without prevention
efforts in DM type 2. There were 139 respondents had peer
support with prevention efforts in DM type 2.

Table 10. Relationship between peer support with prevention
efforts of DM type 2 in senior high school students of

Makassar.
Prevention efforts in DM
Peer type 2 Total p-
support No Yes value
n % n % n %
No 97 64.3 | 56 | 36.6 | 153 | 100.0
Yes 26 15.8 | 139 | 84.2 | 165 | 100.0 | 0.000
Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

Based on Table 11, there were 111 respondents (91.7%) had no
media support and 12 respondents had media support without
prevention efforts in DM type 2. Besides, 10 respondents (8.3%)
had no media support and 185 respondents (93.9%) had media
support with prevention efforts in DM type 2. The chi-square test
found a significant relationship between media support and
prevention efforts in DM type 2 among senior high school
students in Makassar.

Table 11. Relationship between peer support with prevention
efforts of DM type 2 in senior high school students of

Makassar.
Prevention efforts in DM
Media type 2 Total p-
support No Yes value
n % n % n %
No 111 91.7 | 10 8.3 | 121 | 100.0
Yes 12 6.1 | 185 | 93.9 | 197 | 100.0 | 0.000
Total 123 | 38.7 | 195 | 61.3 | 318 | 100.0

Source: Primary data, 2016

3.3 Overall Discussion

The result found only 6 respondents (24.0%) had parent with low
education level and 189 respondents had parent with high
education level in prevention efforts on DM type 2. There was a
significant relationship between parent education level and
prevention efforts in DM type 2 for senior high school students in
Makassar. A study found people with low education level had
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1.27 times at risk of suffering DM than people with high
education level [12]. From this study showed high incidence
number of DM type 2 because of low of parental education level
on prevention of DM type 2 incidence.

In study, there were 143 respondents (79.4%) with hereditary and
did prevention efforts on DM type 2. Most of DM type 2 is due to
hereditary, not contagious disease. The person with parent or
family members had DM type 2 history having high risk in
suffering DM type 2. Based on chi square showed a significant
relationship between hereditary and prevention efforts DM type 2
among senior high school students in Makassar. The DM type 2
was due to genetic and various mental factors [13]. This disease
has considered to be related with family aggregation.

In contrast, 185 respondents (78.7%) had benefits perceived with
prevention efforts in DM type 2. Meanwhile, a significant
relationship between benefits perceived and prevention efforts in
DM type 2. A person would not have any treatment
recommendation unless treatment helped in reduce threat or
illness [14].

The study found a significant relationship between barriers
perceived and prevention efforts in DM type 2. Higher barriers
perceived would reduce prevention efforts in DM type 2. Based
on 143 respondents had negative barriers perceived with
prevention efforts of DM type 2.

Besides, the study suggested person with knowledge in DM type 2
have more prevention efforts in reducing DM type 2 risk. The
study showed a significant relationship between knowledge and
prevention efforts in DM type 2 among senior high school
students in Makassar. The person with knowledge help in decision
making to form better action or effort in problem handling.

The parental support is needed in prevention of DM type 2. The
parental support had included giving education and information
about DM type 2 to their children. The result showed a significant
relationship between parental support with prevention efforts of
DM type 2 among senior high school students. The parents play
important roles as managers of their children’s opportunities,
supervising their social activities and be initiator and organizer in
social life [15].

The peer support also had influenced in prevention efforts of DM
type 2 among senior high school students. The peer support was
referred as providing information, advice and prevention on DM
type 2. The peer support is a mutual support that peer can share
their experiences, giving and receiving support and build up
mutual and understanding which benefits for both parties [16].

4. CONCLUSION

In conclusions, this study showed a significant relationship
between parental education level, hereditary, benefits perceived,
barriers perceived, knowledge, parent support, peer support and
media support toward prevention efforts of DM type 2 in senior
high school students in Makassar.

5. REFERENCES
[1] World Health Organization (WHO). (2017).
Noncommunicable disease. Retrieved from

http://www.who.int/mediacentre/factsheets/fs355/en/

[2] Saeed, K. M. I. (2013). Prevalence of risk factors for non-
communicable diseases in the adult population of urban areas
in Kabul city, Afghanistan. Central Asian Journal of Global

Health, 2(2). doi: 10.5195/cajgh.2013.69


http://www.who.int/mediacentre/factsheets/fs355/en/

[3] Hunter, D.J. et al. (2013). Noncommunicable disease. The
New England Journal of Medicine,369,14,1336-1343. doi:
10.1056/NEjMrall1109345

[4] Allen, L. (2017). Are we facing a noncommunicable disease
pandemic? Journal of Epidemiology and Global Health, 7(1),
5-9. doi: http://doi.org/10.1016/j.jegh.2016.11.001

[5] Islam, S. M. S. etal. (2014). Non-communicable diseases
(NCDs) in developing countries: a symposium report. Global
Health, 10,81. doi:10.1186/s12992-014-0081-9

[6] Surampudi, P. N. et al. (2009). Emerging concepts in the
pathology of type 2 diabetes mellitus. Mount Sinai Journal of
Medicine: A Journal of Translational and Personalized
Medicine, 76(3), 216-226.

[7]1 Bustan, M. N. (2007). Epidemiologi penyakit tidak menular.
Jakarta:Rineka Cipta.

[8] Mar n-Pefulver, J. J. etal. (2016). Update on the treatment
of type 2 diabetes mellitus. World Journal of Diabetes, 7(17),
354-395. doi:10.4239/wjd. v7. i17.354

[9] Campbell, I. W. (2000). Epidemiology and clinical
presentation of type 2 diabetes. Value in Health, 3(Suppl.1),
3-6.

[10] Maulan, M. (2012). Mengenal diabetes mellitus. Yogjakarta:
Katahati.

[11] Kementerian Kesehatan Republik Indonesia. (2013).
Laportan hasil riset kesehatan dasar 2013. Jakarta: Badan
Penelitian Pengembangan Kesehatan.

[12] Irawan, D. (2010). Prevalensi dan factor risiko kejadian
diabetes melitus tipe 2 di daerah urban
Indonesia.Universitas Indonesia.

[13] Hasnah. (2009). Pencegahan penyakit diabetes melitus tipe 2.
Fakultas lImu-ilmu Kesehatan Prodi Keperawatan UIN
Makassar.

[14] Notoatmodjo, S. (2007). Perilaku kesehatan dan ilmu
perilaku. Jakarta: Rineka Cipta.

[15] Santrock, J. W. (2003). Adolescence perkembangan remaja.
Jakarta.

[16] Repper, J. et al. (2011). A review of the literature on peer
support in mental health services. Journal of Mental Health,
20(4), 392-411.

201





