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Abstract

Background: Excessive sugar intake has been linked to various metabolic disorders, but its association with cancer remains a growing concern
in nutritional oncology.

Objective: To investigate the relationship between high sugar consumption and the prevalence of cancer among adult populations.

Methods: A cross-sectional study was conducted involving 400 adults aged 20-65 years from multiple hospitals and outpatient centers in
Indonesia. Dietary habits, particularly sugar intake from beverages, snacks, and processed foods, were recorded through validated food
frequency questionnaires. Cancer diagnoses were confirmed via medical records. Data were analyzed using SPSS with logistic regression to
identify associations, with a significance level set at p < 0.05.

Results: A significant proportion (68%) of cancer patients reported high daily sugar intake (>50g/day). Statistical analysis revealed a strong
correlation between excessive sugar consumption and cancer prevalence (p = 0.002; OR: 2.31; 95% CI: 1.39-3.86). Among cancer types, breast,
colorectal, and pancreatic cancers showed higher occurrence in high-sugar consumers.

Conclusion: Excessive sugar intake is significantly associated with increased cancer prevalence, particularly in breast, colorectal, and pancreatic
cancer types. Public health interventions focusing on sugar reduction may contribute to cancer prevention.
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Introduction

) ) ) . . high intake of energy-dense and nutrient-poor foods, to increase
Cancer remains a major global health issue, with an estimated

o . ) cancer risk. One of the most concerning dietary patterns associ-
19.3 million new cases and 10 million deaths reported in 2020

o i i ) ated with cancer is high sugar consumption. Excessive intake of
[1]. In recent years, cancer incidence has continued to rise, partic- . .

simple sugars-especially from sugar-sweetened beverages (SSBs),
desserts, and processed foods-has been associated with obesity
and metabolic syndrome, which are recognized as risk factors for

various types of cancer [4].

ularly in low- and middle-income countries, including Indonesia,
due to changes in lifestyle, dietary habits, and urbanization [2]. In-
donesia has experienced a significant epidemiological transition,
where non-communicable diseases such as cancer are replacing

infectious diseases as leading causes of death. According to the
Indonesian Ministry of Health, cancer is now among the top ten
causes of mortality, with breast, cervical, and colorectal cancers
showing an increasing trend [3].

Among various lifestyle-related factors, diet plays a signifi-
cant role in both the development and progression of cancer. A
growing body of eviden increases poor dietary habits, including

The mechanism underlying this association involves a com-
plex interplay of metabolic dysregulation. Diets high in added
sugars can lead to hyperinsulinemia and increased insulin-like
growth factor-1 (IGF-1) activity, which together promotes mito-
genesis, inhibits apoptosis, and creates a pro-inflammatory mi-
croenvironment conducive to tumor development [5]. Chronic
systemic inflammation triggered by long-term sugar overcon-
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sumption also enhances oxidative stress and DNA damage, po-
tentially accelerating oncogenesis [6]. Moreover, the preference of
cancer cells for glucose as a primary energy source, the so-called
Warburg effect-enables tumors to thrive in high-glucose environ-
ments [7].

Although sugar itself is not classified as a direct carcinogen,
its indirect contribution to cancer via obesity and metabolic disor-
ders is increasingly evident. Recent epidemiological studies have
reported positive associations between SSB consumption and risk
of breast, colorectal, and pancreatic cancers, even after adjusting
for total energy intake and body mass index [8,9]. Furthermore,
high sugar intake may alter gut microbiota composition and in-
testinal permeability, triggering inflammatory pathways that have
been implicated in colorectal carcinogenesis [10]. In the Indone-
sian context, dietary transitions toward more Westernized con-
sumption patterns-characterized by refined carbohydrates, sug-
ary snacks, and fast food-have paralleled the rise in obesity and
related non-communicable diseases.

According to a 2023 national survey, over 35% of Indonesian
adults regularly consume SSBs more than three times a week, a
trend significantly correlated with increasing body mass index
and waist circumference [11]. Despite this trend, limited popu-
lation-based research has examined the direct relationship be-
tween sugar consumption and cancer prevalence in Indonesia.
Therefore, this study aims to evaluate the association between
high sugar intake and cancer prevalence among adults in Indo-
nesia. Understanding this relationship is essential for informing
national public health policies and developing effective dietary
interventions to reduce cancer risk and burden.

Methods
Study Design and Population

This study employed a cross-sectional design and was con-
ducted between January and October 2024 in selected hospitals
and outpatient clinics located in three major provinces of Indo-
nesia: South Sulawesi, Central Java, and North Sumatra. The prov-
inces were selected based on demographic diversity and cancer
case reports. A total of 400 adult participants, aged 20 to 65 years,
were recruited through purposive sampling. Inclusion criteria
included individuals with at least one year of stable residency in
the study area and the ability to provide informed consent. Par-
ticipants were divided into two groups: those with physician-con-
firmed cancer diagnoses based on histopathological records, and
healthy controls with no history of malignancy. Exclusion criteria
included pregnant women, individuals with endocrine disorders,
and those undergoing treatment for metabolic diseases [12].

Data Collection

Data were collected using a validated structured food fre-
quency questionnaire (FFQ), which had been culturally adapted
and pretested for use in the Indonesian population. The FFQ eval-

uated the average frequency and portion size of foods and bever-
ages containing added sugars consumed over the past month. Dai-
ly sugar intake was calculated using Indonesian food composition
tables and cross-referenced with WHO nutrient profiling mod-
els [13]. Sugar consumption was classified into three categories
based on WHO guidelines: low (<25g/day), moderate (25-50g/
day), and high (>50g/day) [14].

Medical records, including pathology reports, radiologic data,
and treatment histories, were reviewed to confirm cancer diag-
noses and staging information. Sociodemographic data, including
age, sex, education level, income, and lifestyle factors (smoking
status, physical activity, and alcohol use), were obtained through
interviews conducted by trained nurses and enumerators. An-
thropometric measurements such as body mass index (BMI) were
taken using standardized procedures [15]. Quality control was
ensured through daily cross-checks and periodic supervision of
data collectors.

Statistical Analysis

Data were analyzed using SPSS version 25. Descriptive statis-
tics were used to summarize participant characteristics and sugar
intake levels. Normality of continuous data was assessed using the
Kolmogorov-Smirnov test. Categorical variables were presented
as frequencies and percentages, while continuous variables were
reported as means * standard deviations. To evaluate the relation-
ship between sugar consumption and cancer prevalence, binary
logistic regression models were employed. Sugar intake was the
independent variable, and cancer status (yes/no) was the depen-
dent variable.

Adjustments were made for potential confounders including
age, sex, BMI, smoking status, and physical activity. Adjusted odds
ratios (AORs) with 95% confidence intervals (Cls) were calculat-
ed. Statistical significance was set at a p-value of <0.05. Subgroup
analyses were performed for breast, colorectal, and liver cancers
to identify site-specific associations [16]. Ethical clearance was
obtained from the Health Research Ethics Committee of Univer-
sitas Hasanuddin (No. 064/UNHAS/KEPK/2024). All participants
provided written informed consent prior to enrollment.

Results

A total of 400 participants were included in this study, com-
prising 200 patients with confirmed cancer diagnoses and 200
healthy controls. The mean age of participants was 44.6 + 11.2
years, with 54% female and 46% male. The prevalence of high
sugar consumption (>50g/day) was significantly greater among
cancer patients compared to healthy controls.

Sugar Intake and Cancer Prevalence

Among cancer patients, 68% reported high sugar intake,
compared to only 41% of controls. Logistic regression analysis
demonstrated a statistically significant association between high
sugar consumption and cancer prevalence. After adjusting for age,
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sex, BMI, and smoking status, individuals with high sugar intake
had 2.31 times higher odds of being diagnosed with cancer (95%
Cl: 1.39-3.86, p = 0.002), indicating a robust association (Table 1).

Cancer Type Distribution Among High Sugar Consum-
ers

Among the 136 cancer patients who reported high sugar in-
take, breast cancer (26%) was the most prevalent, followed by
colorectal (18%) and pancreatic cancer (14%). These types are

Table 1: Sugar Intake Category and Cancer Status.

metabolically responsive and have been linked in previous liter-
ature to dietary patterns rich in simple carbohydrates (Table 2).

Adjusted 0dds Ratios for Cancer by Sugar Intake Level

Adjusted logistic regression revealed a gradient of risk. Com-
pared to low sugar intake, moderate intake was associated with
increased odds of cancer (OR: 1.63), and high intake showed more
than double the odds (Table 3).

Sugar Intake Level Cancer Patients (n = 200) Controls (n =200) Total (n = 400)
Low (<25g/day) 24 (12%) 68 (34%) 92 (23%)

Moderate (25-50g) 40 (20%) 50 (25%) 90 (22.5%)
High (>50g/day) 136 (68%) 82 (41%) 218 (54.5%)

Interpretation: Most cancer patients fell into the high sugar intake group. The proportion of high sugar intake was significantly higher in cancer

cases than in controls, supporting its potential role in cancer risk.

Table 2: Distribution of Cancer Types Among High Sugar Consumers (n = 136).

Cancer Type Frequency Percentage (%)
Breast cancer 35 26%
Colorectal cancer 24 18%
Pancreatic cancer 19 14%
Liver cancer 15 11%
Lung cancer 11 8%
Ovarian cancer 10 7%
Others 22 16%

Interpretation: Cancers with high metabolic rates and insulin sensitivity, such as breast and pancreatic cancers, appear more frequently among

individuals with excessive sugar consumption.

Table 3: Adjusted Odds Ratios for Cancer by Sugar Intake Level.

Sugar Intake Level Adjusted OR 95% CI p-value
Low Reference - -
Moderate 1.63 0.95-2.80 0.073
High 231 1.39-3.86 0.002

Interpretation: A dose-response relationship was observed. While moderate intake showed a trend toward increased risk, high sugar consumption

was significantly associated with higher cancer odds, even after adjustment for confounders.

Gender and Age Trends

Further subgroup analysis revealed that among high sugar
consumers with cancer, female participants accounted for 60%
of cases, with breast and ovarian cancers being the most preva-
lent. Meanwhile, male participants with high sugar intake more
frequently developed colorectal and liver cancers. The age group
with the highest prevalence of sugar-related cancer was between
41-55 years, which aligns with the period of metabolic vulnera-
bility due to cumulative dietary exposure and hormonal changes.
This age-specific trend indicates the importance of early dietary
intervention, especially in middle adulthood, to mitigate cancer
risk. The gender-based distribution also highlights the need for

sex-specific dietary education and screening strategies.
Body Mass Index (BMI) and Smoking Status

Analysis also showed that participants with high sugar intake
had a significantly higher BMI, with 70% classified as overweight
or obese. Among those with both high sugar intake and elevated
BM], cancer prevalence was markedly higher, suggesting a syner-
gistic effect of diet and adiposity in promoting oncogenesis. Addi-
tionally, 35% of high sugar consumers with cancer were current
smokers. Although smoking was adjusted for in the logistic mod-
el, its co-existence with poor dietary patterns may amplify can-
cer risk, reinforcing the need for integrated lifestyle modification
programs.
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Behavioral and Socioeconomic Characteristics

The study also observed that participants with high sugar in-
take were more likely to report lower levels of physical activity
and a preference for convenience foods, reflecting a broader pat-
tern of unhealthy lifestyle behavior. Socioeconomic data indicat-
ed that high sugar consumers more commonly came from urban
areas, where access to processed food is higher, and traditional
dietary patterns are increasingly replaced by Westernized diets.
This urban-rural disparity in dietary behavior and its health con-
sequences underscore the need for region-specific public health
interventions, focusing on nutrition, education, food policy, and
access to healthier options.

Discussion

The findings of this study reinforce the significant association
between high sugar intake and cancer prevalence among Indone-
sian adults. These results are consistent with previous research
indicating that excessive sugar consumption may elevate cancer
risk through several biological mechanisms, including increased
glycolysis (the Warburg effect), insulin resistance, and chronic
inflammation [4-7]. Although sugar is not classified as a direct
carcinogen, excessive intake may create a metabolic environment
conducive to tumor growth [17-19]. Recent laboratory studies
have shown that fructose, a simple sugar, can indirectly promote
tumor development by enhancing hepatic lipid synthesis, which
tumor cells may exploit for proliferation and survival [20].

Moreover, high consumption of sugar-sweetened beverages
(SSBs) has been linked to increased risk of site-specific cancers,
particularly in women. A large cohort study reported that wom-
en consuming one or more SSBs per day had nearly a fivefold
increased risk of developing oral cancer compared to those with
low or no consumption [21]. These findings highlight the urgent
need for public health interventions targeting sugar reduction.
Policy measures such as sugar taxes on sweetened beverages have
proven effective in reducing sugar intake and encouraging prod-
uct reformulation by manufacturers. For example, in the United
Kingdom, the implementation of a soft drinks industry levy led
to a substantial reduction in the sugar content of products and a
decline in population-level consumption [22].

In Indonesia, the growing shift towards Westernized dietary
patterns, including increased intake of sugary foods and drinks,
poses a public health challenge. Therefore, large-scale nutrition
education and supportive public policies are essential to curb
sugar consumption and reduce the burden of cancer and other
non-communicable diseases. Furthermore, this study provides
valuable insights into the types of cancers most associated with
high sugar consumption, including breast, colorectal, and pancre-
atic cancers. These cancers are known to be highly responsive to
metabolic changes, and the findings suggest that sugar intake may
act as a modifiable risk factor in their development. This reinforc-

es the notion that dietary behaviors can have a profound impact
on cancer incidence and should be considered in cancer preven-
tion strategies.

The data also demonstrate that participants with high sugar
intake were more likely to have additional risk factors such as
elevated BMI and sedentary lifestyles. These findings suggest a
clustering of unhealthy behaviors that together may exacerbate
cancer risk. This underlines the importance of integrated lifestyle
interventions that not only address dietary patterns but also en-
courage physical activity and healthy body weight maintenance.
From a clinical perspective, the findings of this study can inform
nursing and medical practice, especially in the development of
personalized nutrition counseling for at-risk populations. Health-
care providers should routinely assess patients’ dietary habits
and provide evidence-based recommendations aimed at reducing
sugar consumption.

At the community level, culturally tailored interventions are
essential to shift public perception and consumption habits. In In-
donesia, where traditional diets are increasingly being replaced
by processed, sugar-laden foods, public health campaigns must
focus on raising awareness of the risks associated with excessive
sugar intake. Engaging local leaders, schools, and media could en-
hance the reach and impact of such programs. Finally, while the
study provides strong observational evidence, further longitudi-
nal and interventional research is needed to establish causality
and explore the mechanisms through which sugar influences can-
cer development in diverse populations. Nonetheless, the current
results offer a compelling argument for immediate public health
action.

Conclusion

Excessive sugar consumption is significantly associated with
an increased prevalence of various types of cancer, particularly
breast, colorectal, and pancreatic cancers. This relationship un-
derscores the importance of addressing dietary factors, especially
sugar intake, as a modifiable risk factor in cancer prevention strat-
egies. High sugar intake contributes to metabolic changes, such as
insulin resistance, inflammation, and altered hormonal profiles,
all of which create a favorable environment for tumor develop-
ment and progression. This study’s findings suggest that reducing
sugar intake could play a pivotal role in mitigating cancer risk.

Public health interventions aimed at limiting sugar consump-
tion through education, policy measures, and behavioral change
programs are essential in reducing the burden of cancer, partic-
ularly in countries like Indonesia where dietary shifts towards
more Westernized patterns are prevalent. Furthermore, health-
care professionals, including nurses and dietitians, have an im-
portant role in counseling individuals on the potential risks of
excessive sugar consumption and providing guidance on healthier
dietary choices. Personalized nutrition strategies, particularly for
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high-risk populations, should emphasize the reduction of added
sugars and promote balanced, nutrient-dense diets to support
overall health.

At the community and societal levels, a comprehensive ap-
proach involving public health campaigns, governmental reg-
ulations, and local initiatives can foster a culture of awareness
around the dangers of excessive sugar consumption. By making
informed choices and adopting healthier eating habits, individ-
uals can significantly reduce their risk of cancer and improve
overall quality of life. In conclusion, while further research is nec-
essary to explore the full extent of sugar’s role in cancer develop-
ment, the evidence from this study highlights the critical need for
concerted efforts in promoting healthier diets as part of broader
cancer prevention initiatives. Reducing sugar intake is a feasible
and effective strategy to help lower cancer incidence and improve
public health outcomes globally.
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