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Abstract 

Background: Type 2 diabetes mellitus (T2DM) is one of the most common non-communicable chronic 
diseases worldwide, with risk factors that can appear as early as adolescence. Socioeconomic status 
(SES), health behaviors, and health literacy determine health outcomes in the long term. Early 
identification of lifestyle, dietary habits, and diabetes risk in young people is crucial for prevention. 
The aim of this study was to explore the relationships between SES, T2DM risk, and diabetes-related 
knowledge among Hungarian high school students aged 16–20 years using the FINDRISC (Finnish 
Diabetes Risk Score) questionnaire adapted for adolescence. Method: A nationwide, cross-sectional 
questionnaire survey was conducted in Hungarian secondary schools (N=1,585). The SES status of 
respondents was determined using cluster analysis, and diabetes risk was assessed using a modified, 
age-adjusted FINDRISC score. Correlations were assessed through cross-tabulation and logistic 
regression analyses using SPSS version 27.0. Results: The prevalence of moderate to high diabetes 
risk was 7.3%. Students with low SES were significantly more likely to be classified into higher-risk 
categories (OR = 2.80; 95% CI: 1.35-5.81). A significant relationship was found between SES and 
FINDRISC-based risk categories (p<0.001). High-SES students had significantly higher levels of 
diabetes knowledge (OR = 2.44; p = 0.007). The proportion of correct responses to questions about 
insulin function and the effects of diet and exercise on blood glucose levels was significantly higher 
in the group with more favorable social status (p < 0.001). Conclusions: Social differences already 
influence diabetes risk and health knowledge in adolescence. The adapted FINDRISC is suitable for 
identifying risk groups. Schools can play a key role in prevention and promoting equal opportunities 

Keywords: FINDRISC; adolescents; socioeconomic status; nutritional knowledge; health behavior; 
type 2 diabetes; health literacy 
 

1. Introduction 

Non-communicable diseases (NCDs) are among the leading causes of mortality and morbidity 
worldwide, with type 2 diabetes representing an especially rapidly growing public health challenge 
[1]. In recent years, a growing body of research has highlighted that risk factors for diabetes may 
already be present during adolescence, and that differences in health behaviors, particularly in 
nutrition and physical activity, can determine long-term health outcomes in adulthood [2,3]. 
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Nutrition plays a key role in the prevention of T2DM, as confirmed by a systematic review 
conducted in 2025. Evidence from a study conducted across European Union member states indicates 
that plant-based diets, whole grains, and regular consumption of fiber-rich foods are associated with 
a lower risk of developing T2DM, while intake of ultra-processed foods, sugary drinks, and processed 
meats is linked to a higher risk [4]. 

Improving the quality of nutrition—particularly by increasing the consumption of whole 
grains—would be beneficial not only at the individual level but also from a health economic 
perspective, as supported by estimates from Finland [5]. 

The likelihood of developing diabetes is influenced not only by biological or lifestyle factors, but 
is also closely associated with socioeconomic status (SES) and cultural resources [6,7]. International 
research has consistently shown that obesity, physical inactivity, and unhealthy eating habits are 
more prevalent among young people with lower SES, all of which contribute to an increased risk of 
developing diabetes later in life [8,9]. 

International literature indicates that children and adolescents with lower SES generally have 
poorer diet quality, more unhealthy eating habits, and higher body mass index (BMI), which are 
closely linked to obesity and an increased risk of developing T2DM later in life [10]. A study 
examining dietary quality among Spanish adolescents found that poorer dietary quality is associated 
with lower SES and reduced physical activity, as well as other health-related factors [11]. 

Although numerous studies have documented the relationship between SES and unhealthy 
lifestyle behaviors among children and adolescents, few empirical, quantitative studies have 
specifically examined the relationship between SES background and risk factors for T2DM among 
adolescents [12]. An exception is a national study in Taiwan, which found that children and 
adolescents from low-income families had a significantly higher risk of developing T2DM compared 
to those from higher-income families [13]. Similarly, studies in Brazil have linked low SES to higher 
insulin resistance and unhealthy dietary paĴerns among adolescents, which may indirectly increase 
the risk of developing diabetes [14]. 

Available data on health behaviors of young people in Hungary indicate that social differences 
are reflected in lifestyle paĴerns and preventive health knowledge [15]. 

In multiple countries, questionnaire- and score-based tools are used to estimate the risk of type 
2 diabetes mellitus (T2DM), as they are inexpensive, non-invasive, and suitable for screening large 
populations. The best-known of these tools is FINDRISC (Finnish Diabetes Risk Score) [16], which 
was developed by Lindström and Tuomilehto using a large adult sample in Finland to estimate the 
10-year risk of T2DM. Key factors included in FINDRISC are age, body mass index (BMI), waist 
circumference, physical activity, vegetable and fruit consumption, history of blood pressure or blood 
glucose abnormalities, and family history of diabetes. This structure aligns with the approach we 
intended to use for assessing adolescent risk, combining lifestyle, body composition and family 
history. 

An adapted version of the FINDRISC questionnaire allows for estimation of type 2 diabetes risk 
in adolescents as well [16], while taking into account lifestyle habits, body composition, and family 
history. [16]. 

FINDRISC can be conceptually applied to adolescents, as it is based on the same key risk 
dimensions (lifestyle, body composition, and family history). However, modification of the scoring 
is warranted because age—one of the strongest discriminating factors in the FINDRISC questionnaire 
(0 points under 25 years of age)—does not contribute to risk differentiation in adolescents. In this age 
group, the overall risk profile is primarily determined by factors related to body weight and health 
behaviors. Body composition, such as BMI and waist circumference, may warrant greater weighting, 
as they are most strongly associated with the emergence of early T2DM in adolescents. Previous 
studies highlight the importance of including family history, as hereditary and ethnic factors carry 
greater relative weight in juvenile T2DM compared to adult-onset T2DM [17–19]. Therefore, 
international literature has tested, rather than validated, the tool in young populations. Jordanian 
university students (average age: ~20 years) completed the classic FINDRISC and could be 
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categorized into low-, medium-, and high-risk groups [20]. However, the authors noted that the 
sensitivity of the tool was lower in younger populations due to the age component. These findings 
support the conceptual approach described above, while indicating that the age scoring needs to be 
adjusted for adolescent use. A national survey conducted in Indonesia employed a modified 
FINDRISC and analyzed the younger (<35 years) age group separately. When a lower threshold was 
applied, the score proved to be an effective indicator of metabolic syndrome risk [21]. These findings 
support the notion that, by “rejuvenating” the scoring, the adult tool can be adapted for use in 
younger populations. 

In other words, international examples do not claim the existence of an “adolescent FINDRISC,” 
but suggest that the underlying logic of FINDRISC can be extended to young people if age categories 
and thresholds are adjusted. 

In Hungary, a study was conducted in 2010 that screened school-aged children and adolescents 
for type 2 diabetes based on risk factors (obesity, positive family history, and associated 
abnormalities) and identified those who required further examination [22]. The study followed the 
same logic as that of FINDRISC, creating a point-based risk score from easily obtainable data. 

This is confirmed by screening conducted in Hungary through a network of health visitors, 
where adolescents at higher risk were identified in a school seĴing using a standardized 
questionnaire and anthropometry [23]. This shows that the principle of ,,adult logic applied to 
adolescents” is also acceptable in Hungarian practice, even if the tool is not called FINDRISC. 

The aim of this study was to explore the relationships between the original and modified 
FINDRISC (Finnish Diabetes Risk Score) index, health behavior, and SES among Hungarian high 
school students aged 16-20 years. Our study fills a gap in the literature by seeking to determine the 
extent to which SES contributes to the risk of diabetes and health literacy among adolescents in 
Hungary. Our findings may contribute to understanding how social background influences health 
opportunities at a young age and may provide a basis for planning targeted interventions and school 
health promotion programs. 

2. Materials and Methods 

The study was conducted as a nationwide, cross-sectional, quantitative research project 
involving a survey of students aged 16-20 years aĴending Baptist secondary schools in Hungary (N 
= 1,585). The analyses were limited to this age group, for which 1,585 valid questionnaires were 
available. 

Data collection was voluntary and anonymous using a paper-based, self-administered 
questionnaire across 16 different schools. Data were processed in aggregated and anonymous form, 
ensuring full protection of participant identity. 

The questionnaire used in the study consisted of three main components, which measured SES, 
risk factors, and knowledge about diabetes. 

SES status of students was characterized using multiple indicators of cultural and economic 
capital, including the highest level of parental education, occupation, number of books in the 
household, and frequency of travel abroad [24]. 

The FINDRISC questionnaire, a standardized tool for estimating the risk of type 2 diabetes, 
consists of eight items [16]. For this study, the research team modified and adapted it for use with 
adolescents. 

Scoring was based on the following variables: body mass index (BMI), waist circumference, 
frequency of physical activity, consumption of vegetables and fruits, use of blood pressure 
medication, previously measured high blood glucose levels, and family history of diabetes. Age was 
not included as a risk factor as the study population was homogeneous in age. The assessment of 
physical activity was adapted to adolescent lifestyles, taking into account the frequency of intense 
physical activity lasting at least 60 minutes per day over the past week.” 

Knowledge about diabetes was assessed using a 12-item questionnaire covering the 
pathophysiology of the disease, its main types, and fundamental knowledge of lifestyle and 
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prevention. The questionnaire was based on the core elements of the Michigan Diabetes Knowledge 
Test (DKT) [25], a validated tool used in the literature to measure the knowledge about diabetes, and 
its Hungarian adaptation had previously been validated in the Hungarian population [26]. However, 
as the present study targeted a general, non-clinical population rather than individuals living with 
diabetes, a shortened version of the questionnaire included questions that asked about the most basic, 
publicly relevant information related to diabetes. 

Data were processed using SPSS version 27.0, with multiple statistical procedures applied in 
sequence, each building on the results of the previous analysis.” 

1. Descriptive statistics: SES characteristics (gender, age, place of residence, household size, 
parental education, and occupation) were described using descriptive statistics. 

2. Cluster analysis: 
TwoStep cluster analysis was used to group students by SES, incorporating variables such as 

parental education, occupation, number of books in the household, and frequency of travel abroad. 
3. Cross-tabulation analyses: Cross-tabulation procedures were used to explore the relationships 

between SES, diabetes knowledge, and lifestyle factors. 
4. Logistic regression: The relationship between SES and diabetes risk was examined using 

binary logistic regression. The dependent variable was the FINDRISC risk score, dichotomized into 
two categories (0 = low to moderate risk; 1 = moderate to high risk). 

The research employed a quantitative, cross-sectional, questionnaire-based design to examine 
health knowledge and risk factors of high school students. The methodological approach allowed for 
the identification of subtle correlations between SES differences and health behaviors. 

It provided a reliable basis for examining whether SES status was already reflected in adolescent 
health risk paĴerns and whether it played a decisive role in the acquisition of knowledge necessary 
for the prevention of chronic diseases. 

3. Results 

The sample was balanced in terms of gender (56.64% female, 43.36% male), with the majority of 
participants residing in urban areas. In terms of parental education, approximately one-third of the 
families had at least one parent with a higher education degree (father/stepfather: 35.10%; 
mother/stepmother: 43.20%), while a similar proportion had parents with a secondary education 
degree (father/stepfather: 29.60%; mother/stepmother: 33.55%). Approximately one quarter of 
respondents reported that their fathers or stepfathers had vocational school or vocational secondary 
school qualifications, whereas this proportion is notably lower for mothers or stepmothers (16.41%). 
The proportion of respondents whose parents had aĴained no more than a primary school education 
is below 10% for both parents (7.63% for fathers/stepfathers and 6.83% for mothers/stepmothers). 

Three SES groups were identified using TwoStep cluster analysis (Table 1): 
1. High-SES group (37.38%): parents with high educational aĴainment and greater financial and 

cultural capital (travel abroad, number of books). 
2. Medium-SES group (19.97%): parents with average educational aĴainment and heterogeneous 

occupational and cultural background. 
3. Low-SES group (42.65%): parents with lower educational aĴainment and limited cultural 

resources. 
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Table 1. Standardized indicators of social status clusters (TwoStep cluster analysis) (N = 1,402). 

 

*blue = below average; white = sample average; red = above average. 

The risk of type 2 diabetes was estimated using an adapted version of the FINDRISC 
questionnaire. The majority of young people were in the low-risk category (70.87%), while 22.63% 
were classified as low risk and 6.50% were at medium or high risk. 

The least favorable risk profiles were associated with physical inactivity, high blood glucose 
levels (16.2%), and family history of diabetes (46.8%) (Table 2). 

Table 2. Distribution of FINDRISC components among respondents aged 16-20 years (N = 1,585). 

 

  

Paternal 
educational 
attainment 

Maternal 
educational 
attainment 

Paternal 
occupation 

Maternal 
occupation 

Travel 
abroad 

Number 
of books 

High social 
status 
group 
(N=524) 

0.75 0.88 -0.17 -0.14 -0.37 0.57 

Middle 
social 
status 
group 
(N= 280) 

-0.06 0.06 0.78 0.19 -0.48 -0.17 

Low social 
status 
group 
(N=598) 

-0.64 -0.79 -0.23 0.03 0.50 -0.39 

 

  Number 
or 

elements 

Percentage 

Waist 
circumference 

men, less than 94cm; women, less than 
80cm 

879 60.54% 

men, 94 - 102cm; women, 80 - 88cm 454 31.27% 

men, larger than 102cm; women, larger 
than 88cm 

119 8.20% 

Have you ever had 
a high blood sugar 
level? 

yes 251 16.18% 
no 1300 83.82% 

Do you regularly 
take blood 
pressure 
medication? 

yes 51 3.26% 
no 1513 96.74% 

Do you eat 
vegatables and 
fruit every day? 

yes 1040 66.58% 
no 522 33.42% 

BMI category 
according to 
FINDRISC  

<25 (normal weight) 1088 80.71% 
25–29.9 (overweight) 183 13.58% 
≥30 (obese) 77 5.71% 

Diabetes – family 
history 

yes, parent/sibling 175 11.04% 
yes, grandparent/aunt/uncle/cousin 568 35.84% 

no 842 53.12% 
Physical activity ≥3 days/ week 993 63.65% 

≤2 days/ week 567 36.35% 
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There is a significant correlation between SES groups and categories based on FINDRISC scores 
(p<0.001; Cramer’s V=0.118) (Table 3). 

Table 3. Distribution of FINDRISC risk categories by social status clusters (%). 

 

The distributions show that respondents in the low-risk FINDRISC category are predominantly 
from the high-SES group (40.28%). In contrast, individuals from the low-SES group are significantly 
overrepresented in the high-risk category (81.82%). The medium-SES group exhibits a transitional 
paĴern, with proportions across risk categories closely reflecting those of the total sample (Table 3). 

The logistic regression model was designed to examine whether diabetes risk scores differed 
across social status groups. The dependent variable in the model was the FINDRISC risk, divided 
into two categories (0 = low to moderate, 1 = moderate to high), while the independent variable was 
the social status cluster (high, medium, low social status). 

The results showed that the model was statistically significant (p = 0.002), although the explained 
variance was relatively low (R² = 0.027). Among the social clusters, individuals in the low-social-
status group were significantly more likely to be classified in the medium- or high-risk group 
compared to the medium-status group (OR = 2.80, 95% CI = 1.35–5.81, p = 0.006). 

Odds ratio in the high-status cluster group was 1.42, 95% CI = 0.65–3.13, p = 0.381). 
Knowledge measurement variables 
Diabetes knowledge clusters were derived from 12 items, with response options simplified to 

facilitate the analysis (Table 4). 

Table 4. Distribution of responses to diabetes knowledge questions (N = 1,585). 

 

  
FINDRISC risk category 

    Low Minimal Moderate High 
Clusters High-social-status 

group 
40.28 30.36 33.90 13.64 

Medium-social-status 
group 

21.48 19.84 13.56 4.55 

Low-social-status 
group 

38.24       49.80 52.54 81.82 

  
100.0 100.0 100.0 100.0 

 

 
Incorrect 
response/Did 
not know 

Correct response 

A person becomes diabetic when their body cannot produce or use 
insulin. 

23.09% 76.91% 

Insulin is a hormone found in the body that regulates blood sugar 
levels. 

40.06% 59.94% 

Insulin is produced by the pancreas. 54.13% 45.87% 
Only adults can have diabetes. 17.67% 82.33% 
There are two main types of diabetes: type 1 and type 2. 30.91% 69.09% 

Eating too much sugar and other sweet foods and drinks can lead 
to being overweight. 

18.55% 81.45% 

Children with diabetes need to exercise regularly. 47.95% 52.05% 

Type 2 diabetes can be prevented with a proper diet and exercise. 60.38% 39.62% 
Overweight people are more likely to develop type 2 diabetes. 42.84% 57.16% 

A family history of diabetes is a risk factor for developing diabetes. 37.29% 62.71% 
Diabetes is a condition in which blood sugar levels are low. 49.78% 50.22% 

Type 1 diabetes is the most common form of diabetes. 86.18% 13.82% 
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Cluster analysis was performed using 12 dichotomously coded diabetes knowledge items (0 = 
incorrect or “I do not know,” 1 = correct response), which identified three different knowledge 
profiles among respondents aged 16–20 years. The clusters were interpreted based on the average 
score for each item, with the averages representing the proportion of correct responses. 

Cluster 1 – Group with high knowledge (n = 866) 
Students in the first group responded to nearly all questions correctly at a very high rate. 

Students participating in the survey had a very high level of knowledge on questions concerning 
basic biological mechanisms. The majority correctly identified the definition of diabetes (M = 0.86), 
the main types of diabetes (M = 0.96), and the associations between obesity and sugar consumption 
(Overweight people are more likely to develop type 2 diabetes - M=0.73; Eating too much sugar and 
other sweet foods and drinks can lead to being overweight - M = 0.94). 

They also achieved high average scores in the domains of lifestyle and prevention, including 
regular physical activity (M = 0.64) and awareness of family-related risk factors (M = 0.83). At the 
same time, some uncertainty was observed in relation to more complex or less emphasized 
knowledge: fewer respondents gave correct answers to questions concerning the preventability of 
type 2 diabetes (M = 0.47) and the prevalence of type 1 diabetes (M = 0.15). 

This cluster represents a group with a high, balanced, and stable level of knowledge, with 
incorrect or uncertain responses mainly associated with less intuitive or more technical knowledge 
(Table 5). 

Table 5. Average scores for diabetes-related knowledge items across knowledge clusters (N = 1,585). 

 

Cluster 2 – Group with low and incomplete knowledge (n = 220) 
The second group is clearly distinct from the first cluster, with consistently low percentages of 

correct responses across questions examined. The average number of correct responses is particularly 
low for basic biological concepts, such as the role of insulin (M = 0.18), its site of production (M = 
0.15), and the different types of diabetes (M = 0.28). 

 
1.Group 
with high 
knowledge 

n = 866 

2.Group with low and 
incomplete knowledge 

n = 220 

3. Group with 
moderate and 

selective 
knowledge 

n = 499 
A person becomes diabetic when their body 
cannot produce or use insulin. 

0.8649 0.5227 0.7114 

Insulin is a hormone found in the blood that 
regulates blood sugar levels. 

0.6594 0.1773 0.6814 

Insulin is produced by the pancreas. 0.6328 0.1500 0.2926 
Only adults can have diabetes. 0.9423 0.1409 0.9178 

There are two main types of diabetes: type 1 
and type 2. 

0.9596 0.2818 0.4048 

Eating too much sugar and other sweet 
foods and drinks can lead to being 
overweight. 

0.9446 0.0909 0.9078 

Children with diabetes need to exercise 
regulary. 

0.6409 0.2182 0.4449 

Type 2 diabetes can be prevented with a 
proper diet and exercise. 

0,4677 0,1909 0,3627 

Overweight people are more likely to 
develop type 2 diabetes. 

0.7275 0.2227 0.4549 

A family history of diabetes is a risk factor 
for developing diabetes. 

0.8337 0.1682 0.4709 

Diabetes is a condition in which blood sugar 
levels are low. 

0.6559 0.2000 0.3687 

Type 1 diabetes is the most common form of 
diabetes. 

0.1536 0.1955 0.0862 
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Performance did not improve significantly for items related to lifestyle and prevention: only a 
small proportion of respondents correctly identified the risks associated with obesity (M = 0.22), the 
importance of regular physical activity (M = 0.22), and the influence of family history (M = 0.17). 

The averages suggest that the response “I do not know” and incorrect responses predominate in 
this group, indicating a gap in foundational knowledge (Table 5). 

Cluster 3 – Group with moderate and selective knowledge (n = 499) 
The third group appears to function as a transitional cluster between the other two groups, 

characterized by a heterogeneous knowledge profile. For basic definitional items, the average number 
of correct responses is moderately high (e.g., definition of diabetes: M = 0.71; “only adults can have 
diabetes” - correct rejection of the statement M = 0.92). 

However, greater uncertainty was observed for more complex or less straightforward items. In 
this group, only a small proportion of respondents correctly identified the site of insulin production 
(M = 0.29), the preventability of type 2 diabetes (M = 0.36), and the risks associated with being 
overweight (M = 0.46). 

This group demonstrates predominantly selective knowledge: most students are familiar with 
basic, frequently emphasized concepts, yet substantial gaps remain in their understanding of more 
detailed biological and preventive factors (Table 5). 

Based on the results of multinomial logistic regression, SES can be significantly correlated with 
diabetes knowledge group memberships (p=0.015), although the model demonstrated low 
explanatory power (R²=0.010). 

Individuals with high SES were significantly more likely to belong to the group with high 
diabetes knowledge than to the group with low knowledge (OR=1.62; 95% CI: 1.03–2.57; p=0.039). 

4. Discussion 

Lifestyle and biological risk factors in adolescence 
The primary objective of this study was to identify risk factors associated with type 2 diabetes 

among adolescents, with particular emphasis on lifestyle habits and health conditions that may 
influence disease risks at a young age. 

Our results show that four-fifths of high school students aged 16–20 years were in the normal 
body mass index (BMI) range, while one-fifth were classified as overweight or obese according to the 
FINDRISC categories. The proportion of respondents consuming vegetables and fruit daily (two-
thirds) can be considered favorable; however, the remaining one-third exhibited serious deficiencies. 
Data on physical activity are also noteworthy, as over one-third of respondents exercise less than two 
days per week. 

Although most of the sample is currently classified as low-risk, obesity, a sedentary lifestyle, 
and insufficient fruit and vegetable consumption during adolescence reflect lifestyle behaviors that 
may increase the long-term risk of developing T2DM. These findings are consistent with international 
literature, which indicates that the early adoption of unhealthy lifestyles can lead to metabolic 
abnormalities [27,28]. 

Obesity and poor-quality carbohydrate intake are strongly associated with the risk of developing 
T2DM, which also affects younger age groups. Dietary paĴerns among adolescents and young adults 
are largely shaped by family habits and choices, which are in turn strongly influenced by 
socioeconomic status, underscoring the importance of considering SES in this context [29]. Indeed, 
diet quality, including nutrient density and sustainability, is closely associated with the 
socioeconomic environment, which also affects the dietary risks of adolescents. This is further 
supported by a study of British adolescents, which found that a suboptimal diet significantly impacts 
macro- and micronutrient intake, potentially contributing to the risk of metabolic diseases, including 
T2DM [30]. 

The role of socioeconomic background in FINDRISC risk 
Our analysis of the FINDRISC questionnaire revealed clear social differences in diabetes risk. 

Members of the low-SES group were more than twice as likely as those of medium-SES to be classified 
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into the medium- or high-risk category, whereas the odds ratio was not significant for the high-SES 
group. The three SES clusters exhibited clearly distinct health paĴerns, and the observed associations 
closely reflected social gradients reported in international studies [31,32]. A clear relationship 
emerged between socioeconomic status and FINDRISC-based risk categories: a more disadvantaged 
social position was associated with higher risk classification. Data presented in Table 3 further 
suggest that social resources (parental education, cultural background, and access to lifestyle 
opportunities) can serve as protective factors against diabetes risk even during adolescence. This 
finding is consistent with extensive research on social inequalities in adult populations, which 
indicates that lower SES is a major determinant of T2DM incidence [7,33]. 

This study also highlights that lower social status during adolescence is associated with health 
behaviors and characteristics that increase the long-term risk of developing T2DM. 

Social disadvantages are already evident in adolescence. Consistent with previous studies, our 
findings show that poorer lifestyle indicators (physical activity, lower consumption of vegetables and 
fruit), unfavorable body composition, and a higher prevalence of high blood sugar levels were more 
common in the low-SES group [30]. 

Our results therefore suggest that social background is associated with diabetes risk even at a 
young age, with adolescents from lower socioeconomic groups more likely to exhibit an unfavorable 
risk profile according to the FINDRISC index. 

Diabetes knowledge and social differences 
An important finding of the study is the presence of a clear social gradient observed in the 12-

item diabetes knowledge test. Students from high SES performed beĴer across all areas. Most high-
SES students correctly identified the basic mechanism of insulin function, whereas performance 
among low-SES students was more moderate, with nearly one-fifth selecting the option “I do not 
know”, reflecting significant uncertainty. Similar significant differences were observed in the 
recognition of conditions unrelated to diabetes, such as lung problems. 

This knowledge gap aligns with existing literature on health literacy, which consistently 
indicates that young people from lower socioeconomic backgrounds have less access to structured 
health information and are more likely to rely on inaccurate, informal sources [34,35]. 

The greater confidence in diabetes knowledge observed among higher-SES students appears to 
result from both higher parental education and more favorable health behavior paĴerns. This is 
particularly important, as international evidence indicates, that knowledge about diabetes itself 
serves as a protective factor in early prevention and reducing engagement in risky behaviors [36]. 

The results indicate that socioeconomic background affects knowledge about disease, with 
misconceptions and gaps in understanding its basic biological processes being more common among 
disadvantaged students. 

The applicability of FINDRISC in adolescence 
FINDRISC was originally developed for adults, but several international studies have 

successfully adapted it for younger groups [20,21]. A similar logic has been applied in adolescent 
screenings in Hungary [22,23]. The results of the present study confirm that, with appropriate 
adjustments to age scales and threshold values, FINDRISC can effectively distinguish risk groups 
and reveal social inequalities among adolescents. This represents an important contribution to the 
Hungarian literature, as few studies have quantitatively examined the relationship between 
adolescent diabetes risk and social background. 

The results of this study also highlight the significant role of family involvement in shaping 
diabetes risk profiles of adolescents. Among the risk factors assessed by FINDRISC, family history 
emerged as a key component, suggesting that hereditary predisposition can lead to higher risk scores 
even at a young age. The combined influence of genetic and lifestyle factors underscores the 
importance of early preventive interventions during adolescence. 

Strengths and limitations 
One of the main strengths of this gap-filling study is its large sample size (N = 1,585), which 

spans the entire country, as well as its use of socioeconomic status cluster analysis for classification. 
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In addition, the standardized FINDRISC scoring and the knowledge assessment questionnaire 
allowed for complex and objective comparisons. 

The primary limitation is the cross-sectional design, which prevents establishing clear causal 
relationships. Reliance on self-reported data may also introduce bias in reported lifestyle habits. 
Furthermore, as the sample was drawn from church schools, it cannot be considered representative 
of the entire Hungarian secondary school population. However, it is representative of a national 
network of church secondary schools, given the comprehensive nature of the survey. 

5. Conclusions 

The results of the study confirm that the FINDRISC questionnaire can be conceptually adapted 
for an adolescent population, provided that the age scale and risk thresholds are adjusted to reflect 
the characteristics of this younger group. The adapted tool was shown to be suitable for estimating 
diabetes risk among Hungarian high school students, while also sensitively capturing socioeconomic 
differences. 

Our results indicate that social background is significantly associated with both diabetes risk 
and health literacy levels in adolescence. Unfavorable lifestyle paĴerns, higher FINDRISC scores, and 
lower levels of diabetes-related knowledge were more prevalent among students with low social 
status. A weak but significant correlation between social status and FINDRISC-based risk categories 
suggests that social resources may exert a protective effect even at a young age. 

The distributions show that the proportion of adolescents in the low-risk category was highest 
among those with high social status, while higher risk categories were overrepresented in the low-
status group. Students with medium status exhibited a profile closely aligning with the sample 
average. These findings are consistent with the social gradient described in the international literature 
on health behavior and health outcomes. 

The findings highlight that health inequalities do not emerge only in adulthood but are rooted 
in the social and cultural environment of young people. Even moderate risks manifest earlier among 
adolescents with low social status, potentially contributing to unfavorable long-term health 
outcomes. 

Our results indicate that social background is already reflected in health risk paĴerns during 
adolescence. Resources, knowledge, and lifestyle choices available to young people influence not 
only their current quality of life but also the trajectory of their future health outcomes. 

Even moderate health risks emerge early among young adolescents with low social status, 
suggesting that health inequalities are not confined to adulthood but are rooted in the social and 
cultural environments of young people. 

On the one hand, our findings suggest that adolescent health promotion can be an effective tool 
for reducing socially determined health inequalities. On the other hand, they help identify key points 
for intervention: 

 Targeted school-based education for low-SES groups, with a focus on reinforcing basic metabolic 
concepts 

 Expansion of sports and recreational opportunities, particularly in disadvantaged schools 
 Practical, everyday nutrition education to compensate for limited family resources 
 Identification of at-risk groups using simple, non-invasive tools (e.g., adapted version of 

FINDRISC) 

As disadvantaged adolescents tend to have less favorable lifestyles, lower diabetes-related 
knowledge, and higher family risk factors, early interventions can be particularly effective in this 
population. 

Preventive strategies should therefore target not only individual lifestyle changes but also 
broader efforts to reduce social inequalities. School-based health promotion, healthy lifestyle 
education, and targeted support for disadvantaged youth can be instrumental in preventing the early 
onset of chronic diseases, including diabetes, in the next generation. 
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