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Abstract. Diabetes mellitus (DM) is a group of metabolic diseases characterized
by hyperglycemia due to abnormalities in insulin secretion, insulin action or both.
Leisure stroll includes a physical activity by taking a leisurely stroll with a distance
of two kilometers for 30min. Checking blood glucose levels was conducted before
and after to find out the acute effect of the physical activity. The study aimed to
determine the effect of leisure stroll (a physical activity) on blood glucose levels
in type 2 diabetes mellitus. This study used quasi experiment with one group
pre-test and post-test design approach. The sampling technique was purposive
sampling with 19 respondents. The findings of paired t-test on the comparison
before and after leisure stroll (physical activity) on blood glucose levels was found
a significant change with p = 0,000(p < 0.05). It could be concluded that there
was an effect of leisure stroll (a physical activity) on blood glucose levels in type 2
diabetes mellitus patients. The study is expected to be able to provide information
to respondents in taking precautions as well as knowing the effect of leisure stroll
on blood glucose levels.
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1 Introduction

WorldHealth Organization declared that the prevalence of DMworldwidewas estimated
at 9%. The proportion of deaths due to DM from non-communicable diseases was 4%.
It occurred in low and middle income countries with 80% proportion. In 2030, it is
predicted that DM is the seventh leading cause of death in the world (WHO, 2017).

© The Author(s) 2023
S. H. Ritonga et al. (Eds.): TIHC 2022, AHSR 50, pp. 88–95, 2023.
https://doi.org/10.2991/978-94-6463-032-9_14

http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-032-9_14&domain=pdf
https://doi.org/10.2991/978-94-6463-032-9_14


The Effect of Leisure Stroll (A Physical Activity) on Blood Glucose Levels 89

Indonesia has faced a DM threat situation similar to the world. The International
Diabetes Federation (IDF) in 2017 reported that the DM epidemic in Indonesia showed
an increasing tendency. Indonesia was ranked sixth in the world after China, India, the
United States, Brazil and Mexico with the number of DM patients aged 20–79 years
around 10.3 million people (IDF, 2017).

Basic Health Research data showed a significant increase in the prevalence of DM
from 6.9% in 2013 to 8.5% in 2018. It was estimated number of patients in Indone-
sia reached more than 16 million people risking of developing other diseases, such
as: heart attack, stroke, blindness and kidney failure even causing paralysis and death
(Basic Health Research, 2018). Diabetes Mellitus (DM) patients in North Sumatra have
increased every year. Based on data of North Sumatra Health Office stated that from
2017 to 2018, the number of patients with type 1 diabetes mellitus (DM) was 18,358
and type 2 was 54,843 (Suyatno, 2018). Based on data of Padangsidimpuan City Health
Office, the number of DM patients in 2018 was 929 people (Padangsidimpuan City
Health Office, 2018).

Physical activity is defined as any bodily movement produced by skeletal muscles
which requiring energy expenditure. Structured physical activity is able to lower the risk
of coronary heart disease, type 2 diabetes mellitus and improve blood pressure as well
as can increase insulin sensitivity. The consensus management and prevention of type 2
diabetes mellitus of Indonesian Endocrinology Association (IEA) in 2015 declared that
physical activity was carried out every 3 to 5 times per week for 30 to 45 min, a total of
150 min ‘per week in order to get maximum results. The break between activities was
no more than two consecutive days. Physical activity did not need to be strenuous. The
suggested activities were cardio-respiratory exercises such as strolling, cycling, jogging
and swimming (IEA, 2015).

According to research by Dian Syafitri (2019) with the title “The Effect of Physical
Activity (Leisure Stroll) on Blood Glucose Levels Reduction on Obese Men” showed
that moderate intensity physical activity (leisure stroll) had a statistically significant
effect on decreasing blood glucose levels on obese men at the Faculty of Medicine,
University of Lampung. The average decrease in blood glucose levels was 20.33% or
19.6 mg/Dl.

The findings of a preliminary study conducted by researchers on 19 until 21 Novem-
ber 2019 at Padangmatinggi Health Center showed that the incidence of type 2 dia-
betes mellitus from September to December in 2019 was 64 people. Then, the findings
of interviews showed that four out of six people of type 2 diabetes mellitus patients
rarely strolling since they were busy due to working, taking care of children, being lazy
and tending to watch television. This study aimed to determine the effect of leisure
stroll (a physical activity) on blood glucose levels in type 2 diabetes mellitus patients at
Padangmatinggi Health Center Working Area of Padangsidimpuan City.

2 Research Methods

The research design used was a quasi experiment with a one group pre-test and post-test
design approach. This research was conducted in July-August 2020 at Padangmatinggi
HealthCenterWorkingArea, PadangsidimpuanCity. The populationwas 22 respondents
and the sampling technique was purposive sampling with 19 respondents.
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Statistical analysis used the Shapiro-Wilk test to analyze small amounts of sample
available (≤50). If the results of the data normality test with Shapiro Wilk were not
normally distributed then this study would use a non-parametric statistical analysis test.
Bivariate analysis was performed by using the dependent T-test to test the difference
between two observations.

3 Findings

Based on the Table 1 showed that the majority of respondents was in the 46–55 age
intervals with 11 respondents (57.9%). The minority was in the 56–65 age intervals with
2 respondents (10.5%).

Based on the Table 2, it could be seen that the majority of respondents was female
with 10 respondents (52.6%) and male respondents with 9 respondents (47.4%).

Based on the Table 3 showed that the average blood glucose levels before taking
leisure stroll was 164.11 mg/dL with a standard deviation of 16,124 with the minimum
value of 134mg/dL and themaximumvalue of 189mg/dL.Meanwhile, the average blood

Table 1. The Distribution of Respondents by Age

Age N Percentage (%)

36–45 6 31.6

46–55 11 57.9

56–65 2 10.5

Total 19 100.0

Data Source: Primary data processed 2020

Table 2. The Distribution of Respondents by Gender

Gender N Percentage (%)

Male 9 47.4

Female 10 52.6

Jumlah 19 100.0

Data Source: Primary data processed 2020

Table 3. Frequency Distribution of Blood Glucose Levels Before-After Intervention

Variabel N Mean SD Min Max

Pre Test - Blood Glucose Level 19 164.11 16,124 134 189

Post Test - Blood Glucose Level 144.00 12,202 125 167

Data Source: Primary data processed 2020
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Table 4. Normality Test Result of Blood Glucose Level Before-After Intervention on Respon-
dents

Variables N P Value

Pre Test Blood Glucose Level 19 0,691

Post Test Blood Glucose Level 19 0,434

* normal distribution (p > 0.05)

Table 5. Statistical Test Results Before and After Intervention

Variables N Mean Margin mean SD Min Max P value

Blood Glucose Level
Pre

19 164.11 20.11 16.124 134 189 0.000

Blood Glucose Level
Post

19 144.00 12.202 125 110

glucose levels after taking leisure stroll was 144.00 mg/dL with a standard deviation of
12,202, a minimum value of 125 mg/dL and a maximum value of 110 mg/dL (Table 4).

The findings of data analysis on respondentswith the ShapiroWilk test on the average
blood glucose level before the intervention obtained a p value = 0,691 (p > 0.05), and
after the intervention a p value = 0,434 (p > 0.05). It was normally distributed. Thus,
the bivariate statistical test in this study was a paired t-test.

The finding of the Table 5 analysis showed that the average blood glucose level before
taking leisure stroll was 164.11 mg/dL, a standard deviation of 16,124 with a minimum
value of 134 mg/dL and a maximum value of 189 mg/dL. Meanwhile, the average blood
glucose level after taking leisure stroll was 144.00mg/dL, a standard deviation of 12.202
with a minimum value of 125 mg/dL and a maximum value of 110 mg/dL.

Then, the significance testwas carried out by using the paired t-test on the comparison
before and after leisure stroll (physical activity) on blood glucose levels was found a
significant change with p= 0,000(p< 0,05). It showed that there was a significant effect
of leisure stroll (physical activity) on blood glucose levels in type 2 diabetes mellitus
patients at Padangmatinggi Health Center Working Area Padangsidimpuan City.

4 Discussion

4.1 Age

The study showed that the majority of respondents were in the 46–55 age intervals
with 11 respondents (57.9%). According to Astuti (2017) blood glucose levels was also
influenced by age. Since getting older, more people suffer from diabetes mellitus. In
accordance with the theory Arisman (2011) said that by increasing age starting from
45 years, beta cells decreased caused people were more susceptible to diabetes mellitus.
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4.2 Gender

The results of the study showed that there were female with 10 respondents (52.6%).
This research was in line with the study of Fahrunnisa (2019) showed that there were
more female with 21 respondents than male with 9 respondents. It concluded that the
percentage of femalewasmore thanmen in taking leisure stroll.Moreover, female tended
to have lighter activities than male as well as a lifestyle and imbalance diet put women
at higher risk of developing diabetes mellitus (Tandra, 2007).

The findings were also in accordance with the theory based on research conducted by
Jelantik and Haryati (2014) said that women were more susceptible to diabetes mellitus
than men because women had LDL (LowDensity Lipoprotein) or bad cholesterol with a
higher triglyceride level. In addition, there appeared to be differences in carrying out all
activities and daily lifestyles strongly affecting the incidence of disease as a risk factor
of diabetes mellitus (59.0%).

4.3 The Effect of Leisure Stroll on Blood Glucose Levels in Type 2 Diabetes
Mellitus Patients

Based on the findings of paired t-test on the comparison before and after leisure stroll
(physical activity) on blood glucose levels on the respondents was found a significant
change with p = 0,000 (p < 0,05). This was due to leisure stroll caused glucose was
used in the body by the hormone insulin since increased sensitivity of insulin receptors in
muscles to produce energy during doing physical activity. It would lead to blood glucose
decreasing (Barnes, 2012).

The findings were in accordance with Subroto (2006) stated that diabetics could be
strolling to decrease glucose levels. In type 2 diabetes mellitus, strolling was closely
related to controlling diabetic blood glucose levels. Regular exercise such as strolling
could reduce insulin resistance so it could be better used by the body cells and lowered
the dose. Another study conducted by Fauzi and Anggorowati (2013) involving 36 DM
patients in the Ngudi Laras Purbalingga also showed that leisure stroll had a significant
effect on lowering blood glucose levels with a p value of <0,0001.

5 Conclusions and Suggestions

Based on the conclusion of the findings in the table analysis, it can be concluded that the
average blood glucose levels before taking leisure stroll was 164.11 mg/dL, a standard
deviation of 16,124 with a minimum value of 134 mg/dL and a maximum value of
189 mg/dL. Meanwhile, the average blood glucose level after taking leisure stroll was
144.00 mg/dL, a standard deviation of 12,202 with a minimum value of 125 mg/dL and
a maximum value of 110 mg/dL.

Then, the significance test was carried out by using the paired t-test on the com-
parison before and after leisure stroll (physical activity) on blood glucose levels on the
respondents. It was found a significant change with p = 0,000(p< 0,05). It showed that
there was a significant effect of leisure stroll (a physical activity) on blood glucose levels
in type 2 diabetes mellitus patients at Padang Matinggi Public Health Center Working
Area, Padangsidimpuan city.
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The study is expected to provide information to respondents in taking precautions as
well as knowing the effect of leisure stroll on blood glucose levels. For future researchers,
it is hoped that this research can be used as a source of information who will conduct
further research.

References

Almatsier. 2013. Prinsip dasar ilmu gizi. Jakarta: PT Gramedia Pustaka.
Arikunto 2002. Metodologi Penelitian Suatu Pendekatan Proposal. Jakarta:PT. Rineka Cipta.
Ahola & Groop, 2013. Occupational Burnout and Health. Helsinki: Yampereen Yliopistopaino

Oy- Juvenes Print.
American Diabetes Association, 2017. Standards of Medical Care in Diabetes 2017”. Vol. 40.

USA : ADA
Alldredge et al., 2013. Koda-Kimble and Young’s Applied Therapeutics: The Clinical Use of

Drugs. Lippincott Williams &Wilkins.
Anggina, L.L., Hamzah, 2016 Hubungan Antara Dukungan Sosial Keluarga Dengan Kepatuhan

Pasien Diabetes Mellitus Dalam Melaksanakan Program Diet Di Poli Penyakit Dalam RSUD
Cibabat Cimahi. Jurnal Penelitian Kesehatan Suara Forikes, Edisi Khusus Hari Kesehatan
Nasional, 1–6

Butler, 2002 The Aplication of Remote Sensing Technology to Marine Fisheries : An Introduction
Manual. FAO Fisheries Technical Paper.

DepkesRI, 2009Undang-UndangRepublik IndonesiaNomor 44Tahun 2009 tentangRumah Sakit.
Jakarta: Depkes RI.

IDF 2017. IDF Diabetes Atlas Seventh Edition 2015. Dunia : IDF
Indarwati et al., 2016. Analisis Faktor Yang Berhubungan Dengan Kemampuan Pasien PJK

Melakukan Pencegahan Sekunder Faktor Resiko Di RSPAD Gatot Soebroto Jakarta. Diak-
ses tanggal 18Agustus 2016 dari http://Lontar.ui.ac.id/file?file=digital/20313795-T%2031743-
Analisis faktor text.pdf

Irawan, 2013 Analisa pengaruh kualitas produk terhadap loyalitas melalui kepuasan sebagai vari-
abel intervening pada pelanggan restoran por kee surabaya.JurnalManajemenPemasaran,VOL.
1, No. 2, (2013)1–8. Universitas Kristen Petra.

Friedman, 2014. Buku Ajar Keperawatan Kerluarga :Riset Teori & Praktek. Alih bahasa oleh
Achir Yani S. Jakarta : EGC

Kemenkes RI, 2017 Profil Kesehatan Indonesia 2017. Jakarta: Kemenkes RI. Diakses pada tanggal
31 Januari 2019

Miller 2012. Nursing Care of Older Adult: Theory And Practices. Philadelphia:JB. Lippincott
Company.

Nurleli 2016 Pengaruh Pengungkapan Informasi Lingkungan Terhadap Kinerja Lingkungan.
Kajian Akuntansi, 17(2), 31-54.

Nursalam, 2015ManajemenKeperawatan. Aplikasi dalam praktik keperawatan professional, edisi
3, Jakarta : Salemba Medika.

Niven 2002 Psikologi Kesehatan, Edisi 2, 192–198, Penerbit EGC, Jakarta. Diterjemahkan oleh
Agung Waluyo.

Notoatmodjo,2014. Metode Penelitian Kesehatan.Jakarta: Rineka Cipta
Ellis 2010. Clinical Anatomy: Applied Anatomy for Student & Junior Doctors. 11th edition. USA:

Blackwell Publishing.
Price &Wilson, 2017. Pathofisiologi Konsep Klinik Proses-Proses Penyakit. Jakarta: EGC. 2006.

Hal : 43–51

http://Lontar.ui.ac.id/file?file=digital/20313795-T%2031743-Analisis


94 K. Hasibuan et al.

Perkeni, 2015 Pengelolaan dan Pencegahan Diabetes Melitus Tipe 2 di Indonesia, PERKENI,
Jakarta.

Puspitaningrum, 2013, Hubungan Dukungan Keluarga Dengan Personal Hygiene pada Anak
Sekolah Dasar Negeri 1 Gambiran Kecamatan Pamotan Kabupaten Rembang. Penelitian
Keperawatan pada Fakultas Ilmu Keperawatan Dan Kesehatan UniversitasMuhammadiyah
Semarang:

Restada, 2016. Hubungan Lama Menderita Dan Komplikasi DiabetesMelitus Dengan Kualitas
Hidup Pada Penderita Diabetes Melitus DiWilayah Puskesmas Gatak.Universitas Muham-
madiyah Surakarta.

Sharma,Kalra, Dhasmana, & Basera, 2014. Radial Feeder Protection Using Arduino. Jurnal Yang
Dipublikasikan. http://ijiere.com. Diakses pada tanggal 10 April 2018 pukul 18.30 WIB.

Senuk, dkk 2017 Hubungan Pengetahuan dan Dukungan Keluarga dengan Kepatuhan Menjalani
Diet Diabetes Melitus di Poliklinik RSUD Kota Tidore Kepulauan Provinsi Maluku Utara.
Ejournal Keperawatan. 2013;1(1):1–7.

Suyono, 2009. Diabetes Melitus di Indonesia. Buku ajar Ilmu Penyakit Dalam. IV ed. Jakarta:
Pusat penerbitan Ilmu Penyakit dalam FK UI

Soegondo, 2011. Diagnosis dan Klasifikasi Diabetes Mellitus Terkini: Dalam Penatalaksanaan
Diabetes Terpadu. Jakarta: Balai Penerbit FK UI; 2007.

Setyawati, 2006. Asuhan Keperawatan Keluarga. Yogyakarta: Mitra Cendikia Press.
Suyatno,2018 Menjelajah Pembelajaran Inovatif . Jakarta: Bumi Aksara.
Suyono, 2017. Kamus Antropologi. Jakarta: Akademika: Pressindo
Saifunurmazah, 2013. Kepatuhan Penderita Diabetes Mellitus dalam Menjalani Terapi Olahraga

Diet (Studi Kasus Pada Penderita (DM Tipe 2 di RSUD Dr. Soeselo Slawi
T. A. Miller & DiMatteo, 2013 Importance Of Family/Social Support And Impact On Adherence

To Diabetic Therapy. Dove Press Journal. 6: 421–426
Tovar, 2007. Relationship Between Psycosocial Factors And Adherence To Diet And Exercise In

Adult With Type 2 Diabetes : A Test Of Theoretical Model, Disertasi, The University of Texas
Medical Branch GraduateSchool of Biomedical Science.

Trisnawati, 2013 Faktor Risiko Kejadian Diabetes mellitus Tipe 2 di PuskesmasKecamatan
cengkareng Jakarta Barat, Jurnal Ilmiah kesehatan Vol. 5,No.1, http://lp3m.thamrin.ac.id/upl
oad/artikel%202.%20vol%205%20no%201_shara.pdf, diakses tanggal 21 Juni 2014.

Tera 2011 Determinan Ketidakpatuhan Diet Penderita Diabetes Mellitus tipe 2 di Wilayah Kerja
Puskesmas Srondol Kota Semarang. Universitas Dipongoro Artikel Penelitian. Semarang

WHO, 2017. Diabetes programme. http://www.who.int/diabetes/en/index.html. 30 Oktober 2017.
Yunir & Soebardi,2011 Terapi non farmakologis pada diabetes mellitus. Dalam AW Sudoyo, B

Setiyohadi, I Alwi, M Simadibrata, S Setiati: Buku ajar ilmu penyakit dalam Ed 4. Jilid 3.
Jakarta: Pusat Penerbitan Departemen Ilmu Penyakit Dalam Fakultas Kedokteran Universitas
Indonesia. Hal. 1862–4.

Zycinska et al. 2012How tomeasuremotivation to change risk behaviours in the self-determination
perspective ? The Polish adaptation of the Treatment Self-Regulation Questionnaire ( TSRQ )
among patients with chronic diseases .’, Polish Psychological Bulletin, 43(4), pp. 26–27. doi:
DOI -https://doi.org/10.2478/v10059-012-0029-y Jolanta.

http://ijiere.com
http://lp3m.thamrin.ac.id/upload/artikel%202.%20vol%205%20no%201_shara.pdf
http://www.who.int/diabetes/en/index.html
https://doi.org/10.2478/v10059-012-0029-y


The Effect of Leisure Stroll (A Physical Activity) on Blood Glucose Levels 95

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	The Effect of Leisure Stroll (A Physical Activity) on Blood Glucose Levels in Type 2 Diabetes Mellitus Patients
	1 Introduction
	2 Research Methods
	3 Findings
	4 Discussion
	4.1 Age
	4.2 Gender
	4.3 The Effect of Leisure Stroll on Blood Glucose Levels in Type 2 Diabetes Mellitus Patients

	5 Conclusions and Suggestions
	References




