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ABSTRACT

Chronic kidney disease (CKD) has become one of the leading causes of death worldwide. It is one of
several non-communicable diseases that have seen an associated increase in mortality over the past two
decades. The causes of decreased kidney function are due to several factors, including a history of
hypertension, cardiovascular history, family history of CKD, history of drinking preserved beverages,
colored beverages, and other chemicals, and older age groups. Consuming soft drinks is associated with
diabetes, hypertension, and kidney stones as risk factors for chronic kidney disease. This study aims to
analyze the relationship between the frequency of soft drinks and chronic kidney disease at the
Muhammadiyah Palembang Hospital. The sample of this study was 47 cases and 47 controls with an
analytic observational research design with a case-control approach. This study used questionnaires and
medical record data at the Palembang Muhammadiyah Hospital. Sampling used a consecutive sampling
technique. The results showed that 61.7% of CKD patients and 55.3% of control subjects consumed soft
drinks. The types of soft drinks consumed by CKD patients and control subjects were soft drinks with
added sweeteners (100.0%). The results of the Pearson Chi-square test showed a value of p=0.644
(p>0.05). This study concluded that there is no relationship between the frequency of soft drinks and
chronic kidney disease.
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Introduction

Chronic  kidney disease has
become one of the leading causes of
death worldwide. It is one of the few
non-communicable diseases, apart from
stroke and heart disease, that has been
associated with increased mortality in
recent years.! Chronic kidney disease
(CKD) is a systemic disease
characterized by prolonged changes in
the shape, function, or both of the
kidneys that impact health.? There are
five stages of chronic kidney disease:
stage 1, kidney damage with normal
kidney function; stage 2, kidney damage
with mild loss of kidney function; stage
3a, mild-moderate loss of kidney
function; stage 3b, moderate-heavy loss
of kidney function; stage 4 very severe
loss of kidney function, and stage 5
kidney failure.?

Several factors can lead to
decreased kidney function, including
hypertension, heart disease, CKD in the
family, consumption of preserved
beverages, and older age.* Soft drinks
containing high fructose can increase
the excretion of calcium, oxalate, and
uric acid, increasing the risk of kidney
stones. Kidney stones are a risk factor
for CKD.® Indonesia ranks third in
sugar-sweetened beverage consumption
in Southeast Asia, with 20 liters of soft
drinks  per person.® Indonesians
consume 2.4 ml of soft drinks every
day. Sales of soft drinks in Indonesia
reached 944 million per liter, or 24.2%
of total sales.’

Consumption of more than 1 unit
(glass, bottle, or can) of sweetened soft
drinks daily has a 23% greater risk of
developing  kidney  stones  than
consumption of less than 1 unit per
week.® Soft drinks contain phosphorus,
additional color, and flavor. Dietary
phosphate can affect serum phosphate
and fibroblast growth factor-23 levels.
Dietary soft drinks may increase dietary
acid load due to their phosphorus
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content, increasing the risk of kidney
disease.® The fructose content in
sweetened soft drinks is associated with
an increased risk of kidney stones. The
fructose content can increase serum
urate concentration and cause kidney
disease through renin production,
vascular disease, and interstitial fibrosis.
This situation leads to increased
excretion of potassium, oxalate, and
uric acid, which increases the likelihood
of kidney stones.°

This study aimed to determine the
relationship between the frequency of
soft drink consumption and the
incidence of chronic kidney disease at
the Muhammadiyah Palembang
Hospital.

Method

This study was an analytic
observational study with a case-control
research design. This study was
conducted in October-December 2023,
with the population being chronic
kidney disease patients in the Internal
Medicine Poly and Hemodialysis Room
of the Muhammadiyah Palembang
Hospital and patients without chronic
kidney disease in the Neurology and
Eye Polyclinics of the Muhammadiyah
Palembang Hospital. Samples were
obtained from as many as 94 patients
(47 cases and 47 control patients) using
consecutive sampling techniques.

Inclusion criteria in case patients
were chronic kidney disease patients in
the Internal Medicine Poly and
Hemodialysis Room at the
Muhammadiyah Palembang Hospital
with a minimum age of 18 years who
were willing to become respondents.
Exclusion criteria in case patients were
patients with a history of Kkidney
transplantation, patients with memory
impairment, and pregnant women. The
inclusion criteria for control patients
were patients not diagnosed with
chronic  kidney disease at the
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Muhammadiyah Palembang Hospital
and had a minimum age of 18.
Exclusion criteria for control patients
were patients with congenital/congenital
kidney disease, patients with a history
of kidney surgery, and pregnant women.

The frequency of soft drinks was
categorized as frequent if consumed
>1x/day, occasional if consumed 1-6
times per week, and rare if consumed
<3 Times/month. Case subjects in this
study were not differentiated based on
the stage of CKD. Soft drinks consisted
of 2 types: those with added sweeteners
(e.g., Coca-Cola, sprite) and soft drinks
with artificial sweeteners (e.g., Coca-
Cola Zero Sugar).
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The questionnaire had previously
been validated on other populations.
The results stated that the questionnaire
was valid and reliable. Data analysis
used the Pearson Chi-square test. This
study has received ethical approval
from the Bioethics, Humanities, and
Islamic Medicine Committee of the
Faculty of Medicine, University of
Muhammadiyah Palembang No.
147/EC/KBHKI/FK-UMP/XI1/2023.

Results

After analyzing the data on 94 subjects,
the frequency distribution of subject
characteristics is shown in Table 1.

Table 1. Research Subject Characteristics

Case (N =47) Control (N=47)
Characteristics Frequency Percentage Frequency Percentage
(person) (%) (person) (%)
Gender
Male 22 46.8 25 53.2
Female 25 53.2 22 46.8
Age
<20 years old 0 0.0 0 0.0
20-29 years old 4 8.5 9 19.1
30-39 years old 5 10.6 19 40.4
40-49 years old 9 19.2 11 23.4
50-59 years old 16 34.0 6 12.8
>60 years old 13 271.7 2 4.3
Occupation
Unemployed 27 57.4 20 42.6
Employee 14 29.8 23 48.9
Self-employed 6 12.8 4 8.5
Frequency of Soda Drinking
No Soda 18 38.3 21 44.7
Consuming Soda
Seldom 14 29.8 15 31.9
Sometimes 11 23.4 7 14.9
Frequently 4 8.5 4 8.5
Types of Soft Drinks
Artificial-sweetened 0 0.0 0 0.0
Sugar-sweetened 29 100.0 26 100.0

This study found an almost
equal gender balance between the
control and case groups. The control
group was in the age range of 30-39
years (40.4%), and the case group was
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50-59 vyears (34.0%). Regarding the
frequency of soft drinks, the control
group who consumed soft drinks was
55.3%, and the case group was 61.7%.
Twenty-nine case subjects and 26
control subjects who consumed soft
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drinks chose additional sweetener-type
soft drinks (100.0%).

The relationship between the
frequency of soft drink consumption
and chronic kidney disease was done by
combining cells for the category of
rarely drinking soda and sometimes
drinking soda. Data were then tested
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using Pearson's test due to abnormal
data distribution (Table 2). The Pearson
Chi-Square test results showed no
significant relationship between the
frequency of soft drinks and chronic
kidney disease with p-value = 0.644
(p>0.05).

Table 2. Relationship between frequency of soft drink consumption and
chronic kidney disease

Chronic kidney disease

Frequency Case Control Total p-value
n % n % n %
Frequently 15 319 11 234 26 27.2
Seldom 14 298 15 319 29 30.9 0.644
No soda 18 383 21 447 39 41.5
Total 47 1000 47 1000 94  100.0
Discussions adverse lifestyle factors, such as lower
Most patients with CKD cases at levels of physical activity, obesity, and
the Muhammadiyah Palembang poor dietary quality that can exacerbate

Hospital were female (Table 1). These
results align with the research in
Makassar and Tasikmalaya, which
showed the same thing.''? A systematic
review study showed that the
prevalence of CKD in Asia is higher in
women.®* According to the National
Kidney Foundation, women are more
prone to kidney failure because women
are more prone to urinary tract
infections due to the anatomical
structure of the female urinary tract,
which is shorter than men.*

This study found that the age of
CKD patients was dominated in the age
range of 50-59 years (Table 1). Previous
research in Jakarta also found that CKD
is more prevalent in the age range of 50-
59 years, and in Madiun, which states
that the most age is in the range of 46-
65 years.®® Aging causes changes in
the renal parenchyma damaged by
cellular aging and the cumulative effect
of nephrotoxic agents prescribed during
the patient's lifetime. Aging is also
associated with  other potentially
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conditions such as insulin resistance and
hypertension.

All case and control subjects
who consumed soft drinks chose sodas
with added sweeteners (Table 1). Fizzy
drinks with added sweeteners (fructose)
have a sweet taste that is more
preferred.t’” Fizzy drinks with artificial
sweeteners are less preferred, possibly
because  they  contain artificial
sweeteners such as aspartame, which
has a taste that is not identical to the
sweet taste of sugar. The sweetness
occurs more slowly, and there is also an
aftertaste.®
This study showed no significant
association  between  soft  drink
consumption and chronic kidney disease
(Table 2). This result follows previous
research, which states that consuming
soft drinks is not a risk factor for the
onset of chronic kidney disease.'® The
absence of a significant relationship in
this study may be due to the subjects
consuming soft drinks with a frequency
that is not frequent so that the body can
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maintain homeostasis for the kidneys.
The amount of water consumed by a
person can also neutralize the adverse
effects on kidney health.?°

Conclusions and Suggestions

The incidence of chronic kidney
disease in patients in this study was not
associated with a history of frequent
consumption of soft drinks. People
should be wise in consuming soft drinks
and pay attention to health conditions.
Future researchers should conduct
research in several locations and ensure
that control patients are not diagnosed
with chronic kidney disease.

Acknowledment

The authors thank Muhammadiyah
Palembang Hospital for permitting us to
conduct the research.

References

1. Jager KJ, Kovesdy C, Langham R,
Rosenberg M, Jha V, Zoccali C. A
single number for advocacy and
communication—worldwide more
than 850 million individuals have
kidney diseases. Kidney Int.
2019;96(5):1048-50.

2. Zoccali C, Vanholder R, Massy
ZA, Ortiz A, Sarafidis P, Dekker
FW, et al. The systemic nature of
CKD. Nat Rev Nephrol.
2017;13(6):344-58.

3. Suwitra K. 2017. Penyakit Ginjal
kronik dalam Buku Ajar Ilmu
Penyakit Dalam Jilid 1l (6th ed).

Jakarta: Pusat  Penerbit FK
Universitas Indonesia.
4. Prihatiningtias  KJ,  Arifianto.

Faktor-Faktor Risiko Terjadinya
Penyakit Ginjal Kronik. Jurnal Ners
Widya Husada, 2017;4(2):57-64.

5. Ferraro PM, Bargagli M, Trinchieri
A, Gambaro G. Risk of kidney
stones: Influence of dietary factors,
dietary patterns, and vegetarian-

64

Syifa’ MEDIKA, Vol.14 (No. 2), Maret 2024,60-65

10.

11.

12.

vegan diets. Nutrients.
2020;12(3):779.
Ferretti F, Mariani M. Sugar-

sweetened beverage affordability
and the prevalence of overweight
and obesity in a cross section of
countries. Global Health.
2019;15(1):1-14.

Fanda RB, Salim A, Muhartini T,
Utomo KP, Dewi SL, Abou Samra

C. 2020. PKMK. Mengatasi
Tingginya Konsumsi  Minuman
Berpemanis di Indonesia.
Yogyakarta: Universitas Gadjah
Mada.

Delima, Tjitra E, Tana L. Faktor
Resiko Penyakit ginjal Kronik:
Studi Kasus Kontrol di Empat

Rumah Sakit di Jakarta Tahun
2014. Buletin Penelitian Kesehatan.
2017;45(1):17-26.

Rebholz CM, Grams ME, Steffen
LM, Crews DC, Anderson CAM,
Bazzano LA, Coresh J, Appel LJ.
Diet soda consumption and risk of
incident end stage renal disease.
Clin J Am Soc Nephrol. 2017;
12(1): 79-86.

Johnson RJ, Perez-Pozo SE, LilloJ
L, Grases F, Schold JD, Kuwabara,
M. dkk. Fructose increases risk for
kidney stones: potential role in
metabolic syndrome and heat
stress. BMC Nephrol.
2018;19(315):1-7.

Ariyani  H, Hilmawan RG,
Baharudin LS, Nurdianti R,
Hidayat R, Puspitasari P. Gambaran
Karakteristik Pasien Gagal Ginjal
Kronis di Unit Hemodialisa Rumah
Sakit Umum Dr. Soekardjo Kota
Tasikmalaya. Jurnal Keperawatan
& Kebidanan. 2019;3(2):1-6.

Yanti AKE, Mamile R, Hidayati
PH, Dwimartyono, F., Sanna AT.
2022. Karakteristik Pasien Penyakit
Ginjal Kronis di Rumah Sakit Ibnu
Sina Makassar Tahun 2019-2021.



Atikel Penctitian

13.

14.

15.

16.

17.

18.

19.

Wal’afiat Hospital Journal.
2022;3(2):126-138.

Hockham C, Bao L, Tiku A, Badve
SV, Bello AK, Jardine MJ, Jha V,
Toyama T, Woodward M, Jun M.

Sex differences in chronic kidney

disease prevalence in Asia: a
systematic review and meta-
analysis. Clin Kidney J.

2022;15(6):1144-1151.

Makmur SA, Madania, Rasdianah
N. Gambaran Interaksi Obat Pada
Pasien Gagal Ginjal Kronik Dalam
Proses Hemodialisis. Indonesian
Journal of Pharmaceutical
Education. 2022;2(3):218-229.
Arianti, Rachmawati A Marfianti E.
Karakteristik faktor risiko pasien
chronic kidney disease (CKD) yang
menjalani hemodialisa di RS X
Madiun. Biomedika. 2020;
12(1):36-43.

Alfano G, Perrone R, Fontana F,
Ligabue G, Giovanella S, Ferrari A,
et al. Rethinking chronic kidney
disease in the aging population.
Life. 2022;12(11):1724.

Lee SH, Park S, Lehman TC,
Ledsky R, Blanck HM. Occasions,
locations, and  reasons  for
consuming sugar-sweetened
beverages among U.S. adults.
Nutrients. 2023;15(4):920.
Czarnecka K, Pilarz A, Rogut A,
Maj P, Szymanska J, Olejnik L,
Szymanski P. Aspartame-True or
false? Narrative review of safety
analysis of general use in products.
Nutrients. 2021;13(6):1957.
Ariyanto, Hadisaputro S,
Lestariningsih, Adi S, Budijitno S.
Beberapa faktor risiko kejadian
penyakit ginjal kronik (PGK)
stadium V pada kelompok usia
kurang dari 50 tahun (Studi di
RSUD dr. H. Soewondo Kendal
dan RSUD dr. Adhyatma, MPH
Semarang). Jurnal Epidemiologi

65

Syifa’ MEDIKA, Vol.14 (No. 2), Maret 2024,60-65

Kesehatan Komunitas. 2018;3(1):1-
6

20. Z'ahra B, Shoaib S, Igbal RK. An

overview of effects of carbonated
drinks. National Journal of Health
Sciences. 2019:4:80-84.



