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Abstract

Indonesia is one of the countries with high uric acid levels that generally occur in adolescents. This
condition is influenced by a number of factors, one of which is the consumption of simple
carbohydrates. The aim of this study was to determine the relationship between consumption of
simple carbohydrates and serum uric acid in adolescents. This study used a cross-sectional design,
with as respondents 76 adolescents in the Impact Community Indonesia church, North Jakarta. The
consumption pattern of simple carbohydrates was measured by filling the semi-quantitative food
frequency questionnaire (SQ-FFQ), whereas serum uric acid was measured with the Autocheck
instrument. Data were analyzed using SPSS version 23.0 at significance level of p < 0..05. Mean
consumption of simple carbohydrates in male adolescents was 1839 grams and in female adolescents
1592 grams per month, whereas mean concentration of serum uric acid in male adolescents was 6.6
mg/dL and in female adolescents 5.2 mg/dL. The results of the Chi-Square test found a significant
relationship between consumption of simple carbohydrates and serum uric acid concentration (p =
0.000). The conclusion of this study was that there was a significant relationship between
consumption of simple carbohydrates and serum uric acid concentration in adolescents.
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Introduction

Uric acids are weak organic acids that are the end products of purine metabolism. They are
mainly produced in the liver and excreted through the kidneys.!"® Uric acids are the principal
antioxidant molecules in plasma, such that their concentration need to be maintained in the normal
range.) The majority of the purines that are to be metabolized into uric acids by the body, are
produced naturally in the body and a small part comes from daily dietary intake.® If the serum uric
acid concentration is above normal or there is hyperuricemia, monosodium urate crystals may
accumulate and if left untreated may cause problems in the joints, soft tissues, and kidneys.*® The
World Health Organization (WHO) states that Indonesia occupies fourth rank with the highest number
of uric acid patients.” It is estimated that patients with hyperuricemia in Indonesia are commonly
found in the relatively younger age groups. A survey of the WHO states that the prevalence of
hyperuricemia in Indonesia of 35% is found in the younger age groups of under 34 years. The 2018
Basic Health Research (Riskesdas 2018) states that the prevalence of uric acid in Indonesia steadily
increases by 7.3% in the group of diseases associated with the joints. The prevalence of hyperuricemia
in Indonesian adolescents is currently not known for certain.®

There are many factors that may cause hyperuricemia, including age, sex, ethnicity, obesity,
hormones, excessive alcohol consumption, unhealthy life style, and changes in dietary pattern,
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including consumption of high-purine foods, and foods and drinks that contain simple carbohydrates,
such as glucose, fructose, and others.”

Simple carbohydrates are carbohydrates that possess 1 or 2 types of sugars with simple
chemical structures.'*!) Excessive consumption of simple carbohydrates, particularly fructose and
sucrose, may cause hyperuricemia, because its metabolic processes may stimulate the production of
uric acid in the body."” The National Center for Health Statistics states that 16% of total calories that
are consumed by adolescents are from sweet snacks and sweetened drinks, 40% of which are simple
carbohydrates. In Indonesia, the consumption of foods and drinks with added sugar amounts to 21-
23% in adolescents.1%!%

Studies on the relationship between consumption of simple carbohydrates and serum uric acid
concentration have shown results that are still a matter of debate. The study by Hapsari et al(12)
showed that consumption of simple carbohydrates is associated with serum uric acid concentration in
adolescents aged 16-18 years (r = 0.291, p = 0.024). This may have occurred because consumption of
simple carbohydrates may stimulate the formation of uric acid in the body. In contrast, from the study
results of Angelopoulos et al. ¥ it was concluded that consumption of one simple carbohydrate
namely fructose was not associated with serum uric acid concentration at age 20-60 years (p > 0.05).
This explains the possibility that consumption of simple carbohydrates is not the main factor for the
increased serum uric acid concentration. The results of previous studies that have been conducted still
showed inconsistent results, such that the present investigators were attracted to conduct further
studies in connection with the relationship between consumption of simple carbohydrates and serum
uric acid concentration.

Methods

This was an analytical-observational study of cross-sectional design, that was conducted on 76
adolescents in the Impact Community Indonesia church by consecutive random sampling, from
September to December 2023. The inclusion criteria in this study were male and female adolescents
aged 10-24 years, with body mass index (BMI) in the normal category of 18.5-24 kg/m?, waist
circumference in the normal range (< 90 cm in males and < 80 cm in females), and agreeing to
participate voluntarily in this study by signing informed consent. The exclusion criteria in this study
were adolescents who consumed alcohol; had a family history of high uric acid concentration;
insufficient physical activity; consumed uric acid-lowering medications such as allopurinol; had
chronic medical conditions requiring medical care by a physician, such as stroke, kidney failure,
hypertension, and diabetes mellitus; had congenital abnormalities with low intellect. The consumption
pattern of simple carbohydrates was determined by the participants filling out the semi quantitative
food frequency questionnaire (SQ-FFQ), whereas serum uric acid concentration was determined by
means of the Autocheck instrument manufactured by General Life Biotechnology Co., Ltd. Taiwan
that measures the random uric acid concentration (without fasting) using a biosensor, namely a strip
electrode that binds uric acid and produces an electric charge. This change in electric potential is then
changed into a number that is proportional to the uric acid concentration in the blood. The data were
analyzed with SPSS version 23.0, using the Chi Square test at a significance level of p < 0.05. This
study obtained ethical clearance from the Research Ethics Commission, Faculty of Medicine,
Universitas Trisakti under No. 126//KER-FK/VII/2023 and obtained permission from the Impact
Community Indonesia church.
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Results
Table 1. Distribution of study subject characteristics

Characteristic n (%)

Sex
Male 43 (56.6)
Female 33 (43.4)

Consumption of simple carbohydrates
Normal 43 (56.6)
High 33 (43.4)
Serum uric acid concentration

Normal 51(67.1)
High 25(32.9)

n = number of respondents; % = percentage

In Table 1 may be seen the distribution of study subject characteristics by sex, with a majority
of male study subjects of 43 persons (56.6%). The distribution of study subject characteristics by the
consumption patttern of simple carbohydrates showed that the majority of subjects who consumed
simple carbohydrates in normal amounts were 43 in number (56.6%). The distribution of study
subject characteristics by serum uric acid concentration also showed that there were more subjects
with normal serum uric acid concentration, namely 51 persons (67.1%), than were those with high
serum uric acid concentration.

Table 2. Relationship of sex with consumption of simple carbohydrates and serum uric acid

concentration
Consumption of simple Serum uric acid concentration
Variable carbohydrates
Normal High P value Normal High P value
n (%) n (%) n (%) n (%)
Sex
Male 23 (53.5) 20 (46.5) 0.535% 27 (62.8) 16 (37.2) 0.361%*
Female 20 (60.6) 13 (39.4) 24 (72.7) 9(27.3)

*p < 0.05 significantly different; Chi-Square test; n = number of respondents; % = percentage
Table 2 shows that there was no significant relationship between sex and consumption pattern
of simple carbohydrates, at p = 0.535 and that there was no significant relationship between sex and

serum uric acid concentration, at p = 0.361.

Table 3. Relationship between consumption of simple carbohydrates and serum uric acid

concentration

Serum uric acid concentration
Variable Normal High P value

n (%) n (%)

Consumption of simple

carbohydrates 0.000*

Normal 37 (86) 6 (14)

High 14 (42.4) 19 (57.6)

*p < 0.05 significantly different; Chi-Square test; n = number of respondents; % = percentage
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Table 3 shows a significant relationship between consumption pattern of simple carbohydrates
and serum uric acid concentration at p value = 0.000.

Discussion

This study showed that there were more male than female subjects (56.6% vs 43.4%). The
obtained results were similar to those of a study conducted by Thayibah et al., where the research
subjects comprised more persons of male sex (63.6%) than those of female sex (36.4%).!> This was
influenced by the willingness of the study subjects to participate in this study and their meeting the
inclusion and exclusion criteria.

The results of data analysis showed that 33 (43.4%) or almost half of the 76 subjects had a high
consumption of simple carbohydrates. These results were supported by a statement in the study of
Rachmah et al., where most of the Indonesian population, particularly adolescents, consume simple
carbohydrates exceeding the recommended limits, namely > 5% of total energy.!'® At the present
time, Indonesia occupies third rank among the countries with the highest consumption of simple
carbohydrates. The global consumption of simple carbohydrates has constantly increased during the
last 30 years."” This increase is supposed to occur because of the numerous trends in the consumption
of sweet snacks and sweetened drinks, that are considered to be contemporary foods and the
numerous cafés or coffee shops that serve various sweetened drinks and sweet snacks of attractive
appearance and form. The consumption of simple carbohydrates has become the lifestyle of the global
adolescent community, including Indonesia.!'® Another study also showed similar results that more
than half of the adolescent respondents in that study consumed simple carbohydrates exceeding the
recommended limits, namely 63%."

Based on serum uric acid concentration data in adolescents, there were 25 persons (32.9%) with
high serum uric acid concentrations. This proves that high uric acid is not only present in the elderly
but also in younger persons. The increase in uric acid is influenced by various factors such as
genetics, unhealthy dietary pattern, obesity, medical conditions (hypertension, diabetes, heart disease,
kidney disease, and metabolic syndrome), consumption of medications, and inadequate physical
activity.®” The main factor that increases blood uric acid concentration is unhealthy dietary pattern,
where at present many adolescents consume high-protein foods, such as animal protein of high purine
content, sea food, alcohol, and sweet snacks and sweetened drinks containing simple
carbohydrates.®?" The study conducted by Istianah et al. that supports our study results, found 34
persons (55.70%) with high uric acid concentration and 27 persons (44.30%) with normal uric acid
concentration. This may have been caused by the dictary pattern of the many study subjects who
consumed high-purine meat, tempeh, soybean curd (tofu), and green vegetables, all of which are high
in purines.??

Based on the results of the statistical analysis, the sex of the respondents consuming simple
carbohydrates, showed a p value of 0.535, such that the investigators could conclude that there was no
significant relationship between the sex of the respondents and consumption of simple carbohydrates.
Our study found that among the respondents with a high consumption of simple carbohydrates there
were 20 males and 13 females. This is in contrast with the study results of Sari et al. who found that in
adolescents there was a significant relationship between sex and consumption of simple
carbohydrates, at p = 0.03. Additionally, the study found that among the 167 respondents participating
in the study, there were more males than females who had a high consumption of simple
carbohydrates.?® These differences in study results may have been caused by the fact that in our study
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the difference in the number of study subjects was smaller, such that this difference may not describe
the whole population. In addition, the studies were also conducted in different locations, such that
there is the possibility of obtaining different results. However, these study results were similar to
those of the study by Anwar et al. who found no significant relationship between sex and consumption
of simple carbohydrates, at p > 0.05.2%

Our statistical tests showed that for the relationship between sex and serum uric acid
concentration, the p value was 0.361, such that it may be concluded that there was no significant
relationship between the two variables. In our study there were 16 males and 9 females who had a
high concentration of serum uric acid. These results were supported by the study of Untari et al. that
showed no significant relationship between sex and serum uric acid concentration, with p value =
0.569. This proves that sex is not the main factor in the increase in serum uric acid concentration.>
Meanwhile, the results of the study conducted by Arlinda et al. showed a significant relationship
between sex and serum uric acid concentration, at p < 0.05.%% The differing results are thought to be
caused by the fact the previous study had an age range that was too wide, whereas the age of the
respondents in our study were in the adolescent range and was also influenced by the difference in
availability of the respondents at the time when the study was conducted.

The results of the statistical analysis that was performed on the consumption of simple
carbohydrates and the serum uric acid concentration, had a p value of 0.000, showing a significant
relationship. The study results of Charette et al. showed similar results with a p value of 0.003, such
that there was a significant relationship between the consumption of simple carbohydrates and the
serum uric acid concentration. Excessive consumption of simple carbohydrates may have stimulated
the formation of uric acid in the body, because the metabolic process requires a high amount of ATP,
such that ATP is rapidly reduced and degraded to AMP, that subsequently accelerates the synthesis of
purine de novo.?” These study results are also supported by another study conducted by Zhou et al.,
in that consumption of simple carbohydrates is significantly associated with serum uric acid
concentration, at p = 0.002.?® Changes in adolescent life style that are influenced by the social
environment, such as the many trends in sweet snacks and sweetened drinks and the increase in the
number of cafés or coffie shops in Indonesia, cause the adolescents to experience an uncontrolled
increase in access to sweet snacks and sweetened drinks.®” If these are not immediately overcome,
they may increase the risk of health problems, one of them being the increase in blood uric acid
concentration. This is in contrast with the study of Koujan et al. who found a p value of 0.698 and
concluded that consumption of simple carbohydrates had no significant relationship with serum uric
acid concentration.®” A limitation of the present study is that we did not collect data on other causes
of the increased serum uric acid concentration apart from the consumption of simple carbohydrates,
such as genetic and demographic factors, lack of physical activity, and the history of previous groups,
such that further studies are needed that include more comprehensive conditions.

Conclusion
The results of this study showed that there was a significant relationship between consumption
of simple carbohydrates and serum uric acid concentration in adolescents.

589



References

[1]

2]

[3]

[5]
[6]

[7]

[11]

[12]

[13]

[17]

[18]

Ridi RE, Tallima H. Physiological functions and pathogenic potential of uric acid: A review. J
Adv Res. 2017;8(5):487-93. DOI : 10.1016/j.jare.2017.03.003.

Simbolon ER, Aprianti S, Nurahmi et al. Analysis of serum uric acid level in patients with and
without diabetic nephropathy. Indones J Clin Pathol Med Lab. 2020;27(1):33-6.
DOI :10.24293/ijcpml.v27i1.1594.

Kementrian Kesehatan RI. Penyakit asam urat apakah berbahaya. Jakarta, Indonesia :
Kemenkes; 2022. https://yankes.kemkes.go.id/view_artikel/1413/penyakit-asam-urat-apakah-
berbahaya

Kementrian Kesehatan RI. Asam urat bisa menyerang ginjal. Jakarta, Indonesia : Kemenkes;
2022. https://yankes.kemkes.go.id/view_artikel/237/asam-urat-bisa-menyerang-ginjal

Li L, Zhang Y, Zeng C. Update on epidemiology, genetics, and therapeutic options of
hyperuricemia. Am J Transl Res. 2020;12(7):3167-81.

Dianati NA. Gout and hyperuricemia. J Major. 2015;4(3):82-9. DOI :10.1201/9781420006452-
31.

Fitriani R, Azzahri LM, Nurman M, et al. Hubungan pola makan dengan kadar asam urat (gout
artritis) pada usia dewasa 35-49 tahun. J Ners. 2021;5(1):20-7.

Sueni, Haniarti, Rusman ADP. Analisis penyebab faktor resiko terhadap peningkatan penderita
gout (asam urat) di wilayah kerja Puskesmas Suppa kecamatan Suppa kabupaten Pinrang. J Ilm
Man Kesehat. 2021;4(1):1-9.

Murray NH, Fordham JN, Davies PG, et al. Recurrent rheumatic fever. Ann Rheum Dis.
1985;44(3):205—-6. DOI :10.1136/ard.44.3.205.

Holesh E. Julie, Aslam Sanah MA. Physiology, carbohydrates. 2022.
https://pubmed.ncbi.nlm.nih.gov/29083823/

Kementrian Kesehatan RI. Karbohidrat komplek. Jakarta, Indonesia: Kemenkes; 2022.
https://yankes.kemkes.go.id/view_artikel/1742/karbohidrat-komplek

Hapsari DM, Panunggal B. Hubungan konsumsi karbohidrat sederhana dan cairan terhadap
kadar asam wurat pada remaja laki — laki. J Nutr Coll. 2015;4(1):50-6. DOI
10.14710/jnc.v411.8620.

Yang L, Bovet P, Liu Y, Al E. Consumption of carbonated soft drinks among young
adolescents aged 12-15 years in 53 low-and middle-income countries. Am J Public Health.
2017;107(7):1095-100. DOI : 10.2105/AJPH.2017.303762

Angelopoulos TJ, Lowndes J, Sinnett S, Al E. Fructose containing sugars do not raise blood
pressure or uric acid at normal levels of human consumption. J Clin Hypertens. 2015;17(2):87—
94.DOI : 10.1111/jch.12457.

Thayibah R, Ariyanto Y, Ramani A. Hyperuricemia in adolescents (16-24 years old) in Arjasa
primary health center, Situbondo regency. Pustaka Kesehat. 2018;6(1):38. DOI
10.19184/pk.v6i1.6765.

Rachmah Q, Kriengsinyos W, Rojroongwasinkul N, et al. Development and validity of semi-
quantitative food frequency questionnaire as a new research tool for sugar intake assessment
among Indonesian adolescents. Heliyon. 2021;7(6):e07288. DOI:
10.1016/j.heliyon.2021.e07288

Luwito J, Santoso AH. Hubungan asupan gula dalam minuman terhadap obesitas pada anak
remaja usia 15 — 19 tahun di sekolah SMA Notre Dame Jakarta Barat. IMMPK. 2022;1(2):161.
DOI : 10.24912/jmmpk.v1i2.16501.

Choerunnisa RR, Setiawan B. Model inovasi pengembangan bisnis food corporation “Dear Me
Sweety” dalam memilih makanan penutup yang rendah kalori. JSAB. 2022;6(2):131. DOI :
10.31104/jsab.v6i2.291.

590



[19]

[20]

[22]
[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

Yulianti RD, Mardiyah S. Faktor-faktor yang berhubungan dengan konsumsi minuman
kemasan berpemanis pada remaja. J Sains Kesehat. 2023;30(3).

Agustira V, Simbolon D, Kusdalinah K. Hubungan kadar asam urat dengan tekanan darah pada
civitas akademik Poltekkes Kemenkes Bengkulu. Qual J Kesehat. 2023;17(2):86-95.

Ali NH, Kepel BJ, Bodhi W. Gambaran asupan purin pada remaja di kabupaten Minahasa. J e-
BM. 2013;1(1):530-6.

Istianah I, Lahama GG. Gambaran status gizi, asupan purin dan kadar asam urat pada
mahasiswa program studi gizi Universitas Binawan. JAKAGI. 2022;3(1):44-50.

Sari SL, Utari DM, Sudiarti T. Konsumsi minuman berpemanis kemasan pada remaja. Ilmu
Gizi Indones. 2021;5(1):91.

Anwar K, Khalda NR. Hubungan konsumsi sugar sweetened beverages dengan rasio lingkar
pinggang pinggul pada remaja di Jakarta Selatan. J Gizi Dietetik. 2023;2(3):221-9. DOI :
10.25182/J1GD.2023.2.3.221-229.

Untari I, S. Sarifah, Sulastri. Hubungan antara penyakit gout dengan jenis kelamin dan umur
pada lansia. ] URECOL. 2019;267-72. ISSN 2407-9189.

Arlinda PS, Putri G. Profil karakteristik individu terhadap kejadian hiperuresemia. JIKMH.
2021;10(1):28-33. DOI : 10.33475/jikmh.v7i2.21.

Charette S, Chiavaroli L, Liu Q, et al. Different food sources of fructose-containing sugars and
fasting blood uric acid levels: A systematic review and meta-analysis of controlled feeding
trials. J Nutr. 2021;151(8):2409-21. DOI : 10.1093/jn/nxab144.

Zhou M, Huang X, Li R, Zhang Z, et al. Association of dietary patterns with blood uric acid
concentration and hyperuricemia in Northern Chinese adults. Nutr J. 2022;21(1):1-10. DOI :
10.1186/s12937-022-00789-7

Maharani AH, Martini, Hidayath, et al. Trend coffee shop pada konsumen remaja berperilaku
FOMO di kelurahan Pulo Gebang. JMPP. 2024;2(3):77-96. DOI :10.59581/jmpp-
widyakarya.v2i2.3372

Koujan SE, Saneei P. Larijani B, et al. Consumption of sugar-sweetened beverages and serum
uric acid concentrations : A systematic review and meta-analysis. J Hum Nutr Diet.
2020;34(2):305-313. DOI: 10.1111/jhn.12796

591



