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Abstract

The productive-age population in urban areas is susceptible to diabetes, often without awareness
of their pre-diabetic condition. This study examines the various roles in pre-diabetes preventive
behavior among the productive-age group in urban communities. A gquantitative cross-sectional
design was employed, involving 363 respondents aged 20-69 years, selected through simple
random sampling. The variables investigated include mindset, motivation, health literacy, social
support, family support, and exposure to health information, all of which play significant
leveraging roles in pre-diabetes preventive behavior. Path-based multivariate regression analysis
was used to explore the direct and indirect influences among these variables. Health literacy was
found to play a significant role in shaping mindset, which subsequently contributes to pre-diabetes
preventive behavior, as demonstrated by family support (8 = 0.010; p = 0.013). Social support (
=0.051; p=10.006) and motivation (B = 0.059; p = 0.005) also proved to have a meaningful impact.
This study concluded that prevention of the high risk of pre-diabetes in the productive-age group,
interventions should focus on improving health literacy, strengthening social and family support,
and fostering motivation. The findings highlight the critical need for targeted health education and
community-based support systems to address the growing risk of diabetes among urban
populations, particularly those in the productive age group who may be unaware of their pre-
diabetic status.
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1. INTRODUCTION

Pre-diabetes is one of the rapidly emerging public health issues globally. This condition
is characterized by blood glucose levels that are higher than normal but not yet high enough to
be classified as type 2 diabetes mellitus (Francois and Oetsch, 2022). Without appropriate
intervention, approximately 70% of individuals with pre-diabetes will progress to diabetes
within a few years (Kalra, Singal and Kapoor, 2022). Data from the International Diabetes
Federation (IDF) indicate that the global prevalence of pre-diabetes reached 7.3% in 2021, with
risks continuing to rise due to modern lifestyle changes, including physical inactivity and diets
high in sugar and fat (Kalra, Singal and Kapoor, 2022).

Indonesia is among the countries with a high number of pre-diabetes cases, particularly
in urban areas, where sedentary lifestyles, work-related stress, and easy access to fast food
exacerbate the condition (Wahidin et al., 2024). Epidemiological studies reveal that the
productive-age group (21-55 years) has a high tendency to develop pre-diabetes due to
unhealthy lifestyle factors, as well as social and economic pressures (Tuti, Fitriyani and
Maulana, 2023). Public awareness of pre-diabetes remains low, resulting in many individuals
being unaware of their high risk of developing diabetes (Formagini et al., 2023). This problem
phenomenon among productive-age individuals in urban areas poses a significant challenge.

The often-vague symptoms of pre-diabetes hinder early detection, while risk factors such
as obesity, physical inactivity, unhealthy diets, and high stress levels in urban areas further
worsen the situation (Dong et al., 2022; Harcke et al., 2023). Additionally, unrecognized
genetic factors also contribute to the risk of developing pre-diabetes (Merwass et al., 2024).
The economic impact of this condition is significant, given the high cost of diabetes treatment,
which is often not fully covered by healthcare systems (Wahidin et al., 2024). The productivity
of affected individuals declines, leading to an overall reduction in quality of life. If left
unaddressed, the number of diabetes cases in Indonesia is projected to rise dramatically in the
future, further burdening the national healthcare system (Windah et al., 2023). If this trend is
not addressed promptly, the incidence of type 2 diabetes will escalate, placing an overwhelming
burden on both individuals and national health services.

Various studies have highlighted the importance of psychosocial factors in influencing
preventive behaviors for chronic diseases, including pre-diabetes. The Health Belief Model
(HBM) and Social Cognitive Theory (SCT) suggest that individuals' perceptions of health risks,
motivation, and social environments play significant roles in shaping preventive behaviors (He,
Liu and Mao, 2019; Subramaniam, Dhillon and Wan Ahmad, 2021). These factors can be
categorized as internal and external determinants that work simultaneously to influence
individuals' decisions to adopt healthy lifestyles. Internal determinants include motivation,
health literacy, mindset, and stress levels, which contribute to raising awareness and readiness
for preventive behaviors. Meanwhile, external determinants such as family support, social
support, and exposure to health information serve as reinforcing factors for individuals'
commitment to adopting healthy behaviors (Subramaniam, Dhillon and Wan Ahmad, 2021).
Understanding these psychosocial determinants of pre-diabetes preventive behavior is essential
for designing effective interventions that go beyond individual-level changes and incorporate
broader social and environmental influences. Without effective approach, efforts to curb the
increasing prevalence of pre-diabetes may remain problematics.

Existing literature, based on internal and external factors, provides insights into pre-
diabetes prevention, there is a growing need for updated research that specifically addresses the
interplay between psychosocial factors and pre-diabetes prevention in urban settings. However,
to date, few studies have examined the dominant factors influencing pre-diabetes preventive
behaviors, particularly in urban settings with unique lifestyle patterns and work-related
pressures.

The formulation of this research is guided by the question: "To what extent do
psychosocial factors influence pre-diabetes preventive behavior among urban productive-age
individuals?" Therefore, this study aims to analyze the determinants of pre-diabetes preventive
behaviors among the productive-age population in urban communities, focusing on the
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influence of psychosocial factors such as mindset, motivation, health literacy, social support,

family support, and exposure to health information. It seeks to explore how these psychosocial

factors, both internal and external, contribute to individuals' decision-making processes in

adopting healthy lifestyles and preventing pre-diabetes. By providing a comprehensive analysis

of psychosocial determinants, this study produces policy recommendations and intervention

strategies that can be implemented at both the community and national levels. Furthermore, the

research output may serve as a foundation for future studies exploring behavioral interventions
for the prevention of prediabetes in urban settings.

2. RESEARCH METHOD

This study employs a quantitative approach with a cross-sectional design, enabling data
collection at a single point in time to assess the prevalence and relationships between the studied
variables. The research location is Jakarta, representing an urban population with a modern
lifestyle at high risk of pre-diabetes. The study period spans from November 2024 to January
2025.

The study population includes individuals aged 20 to 69 years, representing the
productive-age group. The minimum sample size was calculated using the proportion formula
n=Z2*P*(1-P)/d2, where Z is the Z-score for a 95% confidence level (1.96), P is the estimated
proportion of productive age in urban populations based on national statistics data (62.5%), and
d is the margin of error (5%). Based on this calculation, a minimum of 360 participants was
required. However, to account for potential incomplete responses, additional participants were
included in the recruitment process.

Sampling was conducted using simple random sampling, covering all areas of Jakarta
except the Thousand Islands, which has rural characteristics. Participants were selected from
the general population using a randomized approach to ensure representativeness. The inclusion
criteria consisted of productive-age individuals who had not been medically diagnosed with
diabetes and were willing to participate in the study. The final sample included only those
respondents who completed the questionnaire in full and met all inclusion criteria. The
exclusion criteria for this study were productive-age individuals who had been medically
diagnosed with diabetes.

Data collection was carried out by distributing online questionnaires to 363 respondents
and visiting office locations with diverse job sectors to ensure sample diversity. This study
exceeded the minimum sample size to improve statistical strength, accuracy, and reliability,
with all respondents meeting inclusion criteria and providing complete data. Data collection
involved public health students who had received prior training on the research topic. The
validity of the study was tested using established validity tests. Data were collected using a pre-
validated questionnaire, which demonstrated high reliability with a Cronbach’s Alpha value of
0.915 and most of loading factors >0.6.

The dependent variable in this study is pre-diabetes preventive behavior, while the
independent variables include internal factors (motivation, health literacy, and mindset) and
external factors (family support, social support, and exposure to health information). Path
analysis was conducted using bivariate regression to examine the pairwise relationships
between psychosocial variables and pre-diabetes preventive behavior. This step helped identify
initial associations without controlling for other variables. Subsequently, multivariate
regression was employed to assess the combined influence of multiple psychosocial variables
on pre-diabetes preventive behavior through explore both the direct and indirect effects among
the studied variables. The results of the path analysis were interpreted by examining the path
coefficients, which indicate the strength and direction of the relationships, and p value< 0.05
for assessing the significance of direct and indirect effects. This study has received ethical
approval from the Universitas Indonesia Maju Ethics Committee with number 412/SKet/Ka-
Dept/RE/UIMA/1/2025.
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3. RESULTS AND DISCUSSION
Table 1. The Characteristics of Respondents.

Variables N (363) Percent (%)
Age

20-29.9 years 69 19
30-39.9 years 152 41.9
40-49.9 years 87 24
50-59.9 years 47 12.9
60-69.9 years 6 1.7
>70 years 2 0.5
Gender

Female 276 76
Male 87 24
Working Status

Working 332 915
Not working 31 8.5
Distance of office location from home

0-20 km 293 80.4
21-40 km 51 14
41-60 km 20 5.6

Table 1 shows that the characteristics of the respondents in this study indicate that the
majority of respondents belong to the largest proportion, the most respondents were found in
the 30-39 age group (41.9%). The respondents were predominantly female (76%), and most of
them had active employment status (91.5%). Additionally, the majority of respondents resided
within a relatively close radius to the office location, specifically less than 20 km (80.4%).

Table 2. Test Items Based on Variables.

. . Factor Mean Normality R?
Variables Question Items Loading test
Motivation Maintaining a healthy lifestyle is 0.617 3.56 W=0.958 NA

important. P=<0.001

Strong motivation to adopt healthy 0.736 3.01

behaviors.

Following health professional’s 0.828 2.90

advice for a healthy life.

Taking advice from family or 0.755  2.85

friends.

Living a long life as motivation 0913  3.67

for a healthy lifestyle.
Family Family provides motivation for 0.868 3.11 W=0.975 NA
Support healthier life. P=<0.001

Family reminds about maintaining 0.794 297

a healthy diet.

Family provides instrumental 0.656  2.69

support.

Family shares health-related 0.785  2.65

information.

Rewards given for maintaining a 0.758 214

healthy lifestyle.
Social Friends or colleagues influence 0.773 256 W=0.951 NA

support

healthy living.

P=<0.001
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Workplace or friends encourage 0.867 2.47
healthy eating.
Workplace or friends provide 0.627 2.26
instrumental support.
Workplace or friends share health 0.806 2.53
information.
Workplace or friends give rewards 0.563 1.93
for healthy living.
Health Good understanding of pre- 0.794 2.84 W=0.967 0.313
literacy diabetes risks. P=<0.001
Good understanding of safe blood 0.920 2.90
sugar levels.
Awareness of daily sugar 0.849 2.79
consumption limits.
Knowledge of diabetes screening 0.889  2.73
tests.
Actively seek information to 0.566 2.29
prevent diabetes.
Mindset Healthy behaviors help prevent 0696 342 W=0.963 0.373
pre-diabetes. P=<0.001
Frequently adoption of a healthier 0.452 2.97
lifestyle.
Consideration of sugary drink 0.755  3.09
consumption effects.
Consider reducing daily sugar 0.894  3.07
intake.
Strategies to maintain blood sugar 0.812 2.95

levels under control.
Information  Accessing pre-diabetes prevention 0.644 246 W=0.979 0.233

exposure information from TV, the internet, P=<0.001

and social media.

Health information from the 0.745 2.67

media is relevant.

Awareness of diabetes prevention 0.747  3.40

information.

Specific attitude toward received 0.584  3.05

health information.

Frequent exposure to health 0.920 1.67

information from specific sources.
Prevention Regular physical activity. 0.896 222 W=0.967 0.240
bahevior of  Frequently consume fruits and 0.769 293 P=<0.001
pre-diabetes  vegetables.

Maintaining an average number of 0.913 241

sleep hours.

Smoking behavior at a certain 0.873  1.93

intensity.

Often around people who smoke. 0.875 1.60

Reliability test (Cronchbach Alpha) = 0.915

Table 2 shows that the respondents demonstrated an understanding of the importance of
a healthy lifestyle, as evidenced by the high awareness of the need to maintain longevity, with
an average response score of 3.67. The normality test indicated that all variables were not
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normally distributed, with all p-values <0.001 for motivation, family support, social support,
health literacy, mindset, information exposure, and pre-diabetes prevention behavior.
Furthermore, pre-diabetes prevention behavior had an R2 value of 0.24, meaning that the
independent variables in this study explained 24% of the variance in pre-diabetes prevention
behavior and 76% was from another variable that unobserved in this study.

In this study, the highest motivation was the desire to live longer (mean score = 3.67).
This indicates that respondents understand the importance of maintaining health as a long-term
investment. It is because motivation is a key factor in the adoption of a healthy lifestyle. The
study by Brizga & Vijaikis (2024) on the Self-Determination Theory explains that individuals
with intrinsic motivation are more likely to maintain healthy habits compared to those driven
solely by external factors.

However, the findings also show that motivation based on recommendations from
healthcare professionals or family members received lower scores. A study by Teoh et al., (2023)
found that although advice from healthcare professionals can raise awareness, the
implementation of healthy behaviors for pre-diabetes prevention remains highly dependent on
an individual’s personal motivation. Furthermore, research by Silva-Smith et al., (2024) on the
Health Action Process Approach (HAPA) theory emphasizes that individuals tend to act only
when they have a strong intention triggered by risk awareness and self-efficacy beliefs.

On the other hand, mindset is a cognitive aspect that influences how individuals process
health information and make decisions regarding disease prevention behaviors Tol et al., (2023).
In this study, a positive mindset toward a healthy lifestyle was significantly correlated with pre-
diabetes prevention behaviors. This is reinforced by research from Dweck and Yeager (2019),
which asserts that a growth mindset regarding health enhances an individual’s readiness to
adopt healthy habits. Another study by Kerrison et al., (2017) also found that an adaptive health
mindset is closely associated with adherence to diet and exercise in pre-diabetes prevention.

Additionally, an individual’s mindset toward health can also be influenced by the
information they are exposed to. A study by Hagger and Hamilton (2022) found that individuals
with a positive mindset are better able to interpret health information constructively, making it
easier for them to adopt healthy habits compared to those with a fixed mindset. In this study,
the highest scores in the mindset variable were found in the belief that a healthy lifestyle can
prevent pre-diabetes (mean = 3.42) and the intention to reduce daily sugar consumption (mean
= 3.07). These findings align with Kerrison et al., (2017), who stated that individuals with a
growth mindset are more likely to continuously plan and evaluate their healthy habits.
Therefore, fostering a proactive health mindset can be a key strategy in pre-diabetes prevention
interventions.

Table 3. Bivariate Test of the Parameter.

Dependent _ 95% Confidence -
. Predictors B SE Intervals
Variables value
Lower Upper

Mindset Family support 0.1121 0.0388 0.01263  0.165 0.022
Mindset Health literacy 0.3857 0.0341 0.23802 0.372 <.001
Mindset Motivation 0.3333 0.0490 0.24508 0.437 <.001
Preventive behavior Mindset 0.1528 0.0323 0.03304 0.160 0.003
Preventive behavior Motivation 0.4019 0.0330 0.19435 0.324 <.001
Health literacy Social support 0.0989 0.0500 0.00644  0.202 0.037
Health literacy Information exposure  0.5128 0.0661 0.58639  0.845 <.001
Information Social support 0.2404 0.0396 0.10418 0.260 <.001
exposure

Information Family support 0.3183 0.0376 0.15471  0.302 <.001

exposure
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Table 3 shows that the bivariate analysis results revealed significant relationships among
several variables influencing mindset and pre-diabetes prevention behavior within the
productive-age group. mindset was positively associated with pre-diabetes prevention behavior
(B = 0.1528; p = 0.003), while motivation exhibited a strong correlation with pre-diabetes
prevention behavior (p = 0.4019; p < 0.001). Additionally, health literacy was influenced by
social support (B = 0.0989; p = 0.037) and information exposure (p = 0.5128; p < 0.001).
Information exposure itself was influenced by social support (f =0.2404; p <0.001) and family
support (B = 0.3183; p < 0.001), highlighting the crucial role of social and family factors in
improving individual access to pre-diabetes prevention behaviors.

Social and family support played a crucial role in shaping pre-diabetes prevention
behaviors in this result. The findings indicate that families provided relatively high
motivational support, but instrumental support, such as providing healthy food, received a
lower score. According to Brizga & Vijaikis (2024) social support consists of four aspects:
emotional, instrumental, informational, and appraisal. When instrumental support is low, its
impact on behavior change is also limited. Furthermore, research by Sihotang and Purwanto
(2023) found that individuals who receive strong social support from their families are more
likely to adopt a healthy lifestyle than those with weaker support. This highlights the need for
social-based interventions to enhance adherence to pre-diabetes prevention behaviors.
However, this study also indicates that social support from friends or colleagues scored lower
than family support. This finding is consistent with research by Holt-Lunstad (2018), which
states that strong family relationships have a greater impact on health compared to social
relationships at the workplace.

Table 4. Direct and Indirect Effects of Pre-Diabetes Prevention Behavior in the Productive Age
Group.

95% Confidence
Label Description Parameter B SE Intervals p-value
Lower Upper

Family support =
IE1 Mindset= Preventive pl*p4 0.017 0.005 -0.001 0.018 0.070
behavior

Family support =
Information exposure
IE2 = Health literacy = p5*p7*p9*p4 0.010 0.002 0.001 0.009 0.013
Mindset = Preventive
behavior

jpg  Motivation = Mindset p2*p4 0059 0010 0009 0.050  0.005
= Preventive behavior

Social support =
Health literacy=
Mindset= Preventive
behavior

IE4 p3*p9*p4 0.051 0.012 0.009  0.056 0.006

Social support =
Information exposure
IES = Health literacy = p6*p7*p9*p4 0.007 0.002 0.001  0.007 0.019
Mindset =Preventive
behavior

Information exposure
= Health literacy =
Mindset =Preventive
behavior

IE6 p7*p9*p4 0.030 0.008 0.006  0.036 0.006
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Table 4 shows that the path analysis presented various social and cognitive factors that
were found to influence pre-diabetes prevention behavior through mindset as a mediating
variable. Specifically, health literacy played a significant role in shaping mindset, which
subsequently contributed to pre-diabetes prevention behavior, as shown in pathway IE2 (p =
0.010; p=0.013) and IE6 (f = 0.030; p = 0.006). Social support also demonstrated a meaningful
impact, both directly and through mediation mechanisms, as seen in pathway IE4 (f = 0.051; p
= 0.006).

Meanwhile, the influence of family support on mindset and pre-diabetes prevention
behavior IE1 (B =0.017; p = 0.07) and the pathway involving information exposure in
enhancing health literacy (IE2) (f =0.010; p = 0.013) showed more significant effects. These
findings emphasize the importance of health literacy-based interventions and social support in
promoting more effective pre-diabetes prevention behaviors within the community.

In the context of this study, although respondents had a basic understanding of pre-
diabetes, they lacked interactive and critical skills to seek and evaluate information
independently. This is reinforced by research from Lee et al. (2016) and Byrne (2022) which
emphasizes that low health literacy often hinders individuals from applying received
information to their daily lives. Additionally, a study by Jokar et al. (2024) found that
improving health literacy positively correlates with individuals' level of engagement in
accessing credible health information. Therefore, it is crucial to enhance access to accurate
information sources and improve health education through various communication channels.

The findings indicate that media is the primary source of information exposure related to
pre-diabetes prevention. However, the relevance of the information received varies. This is
consistent with Panahi et al., (2019) who stated that not all individuals have the same capacity
to understand and process health information. The sources of information frequently accessed
by respondents significantly influence their perception and actions toward health. According to
a study by Pew Research Center (2019), social media is one of the primary sources of health
information for many individuals but often disseminates unverified content. This aligns with
the findings of this study, where the understanding score of diabetes prevention information
exposure was relatively low compared to the health literacy score.

A study by Teoh et al., (2023) found that individuals who receive information more
frequently from medical professionals or credible sources tend to have a better understanding
than those who rely solely on social media. Moreover, this study suggests that health
information supported by family and social environments enhances the adoption of pre-diabetes
prevention behaviors among urban productive-age groups (Martines et al., 2024; McAnally &
Hagger, 2023). Therefore, it is essential to improve evidence-based health communication
strategies in social groups to ensure that the information received by the community is not only
passive and varied but also verified and capable of driving better pre-diabetes prevention
behaviors.

Social 0.18 Information
P ,’> Support exposure
7 g
’ I l
S &0 0.72
1
2.97 \l/
v Health
5 0.23 literacy
1 N
534 7| Motivation
’
0.26
\ Preventive
behavior 0.30
4.49
: 0.34 T
0.10
M F il 2
> S:::o)lft 0.09 Mindset

Figure 1. Effects of selecting different switching under dynamic condition.
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Figure 1 shows that the path analysis results indicated that information exposure had the
strongest effect on health literacy (0.72), while motivation significantly influenced mindset
(0.34) and pre-diabetes prevention behavior (0.26). Additionally, mindset contributed to pre-
diabetes prevention behavior (0.10). These findings highlight the interconnected role of social
support, motivation, and family support in shaping individuals' engagement.

These findings are in line with the Health Belief Model, which suggests that perceived
benefits and social influence drive individuals and communities to practice health prevention
behavior (Alamer, 2024; Hagger and Hamilton, 2022). Therefore, strengthening social and
family support, as well as enhancing motivation, can be effective strategies in improving health
literacy and pre-diabetes prevention behavior.

The model was deemed to have an adequate fit, as indicated by a Chi-Square (X?) value
of 57.6, degrees of freedom (df) = 9, and p < 0.001, suggesting statistical significance.
Additionally, the Standardized Root Mean Square Residual (SRMR) value of 0.078 was within
an acceptable range. Overall, the model demonstrated a reasonably good fit in explaining the
relationships among the variables.

The main finding of this study stated that health literacy, motivation, and social support
significantly influence pre-diabetes prevention behavior through mindset as a mediating factor.
Social and family support also play a key role by increasing information exposure and
reinforcing healthy behaviors. These findings align with theories like the Health Belief Model
and Social Cognitive Theory, emphasizing that knowledge, motivation, and social influence
drive health decisions (Manjarres-Posada et al., 2020). Effective interventions should focus on
improving health literacy, strengthening social support, and to encourage pre-diabetes
prevention in urban populations (Srivastava et al., 2024).

The strength of this study lies in its analysis of behavioral aspects using a psychological
approach within an epidemiological framework, particularly in pre-diabetes prevention. This
research contributes to existing studies on various determinants of pre-diabetes prevention
among younger age groups. However, a limitation of this study is that the questionnaire was
distributed online. Nonetheless, respondents could contact the researchers immediately if they
had difficulty understanding any questions.

4. CONCLUSION

This study demonstrates that health literacy, motivation, and social support significantly
influence pre-diabetes prevention behavior, with mindset acting as a key mediating factor.
Higher health literacy and motivation enhance mindset, which in turn improves preventive
behavior, while social and family support strengthen information exposure and reinforce
healthy habits. Prevention of the high risk of pre-diabetes in the productive-age group,
interventions should focus on improving health literacy, strengthening social and family
support, and fostering motivation. Workplaces should implement programs that enhance
employees' awareness of diabetes prevention, while families play a crucial role in reinforcing
healthy lifestyles through tangible support. Policymakers need to integrate health literacy
education into public health strategies to ensure wider access to pre-diabetes prevention
information. Future research should explore the long-term effects of psychosocial factors on
preventive behavior and assess the role of digital health interventions in promoting sustainable
lifestyle changes. Strengthening these preventive approaches will help mitigate the growing
burden of diabetes in urban populations.
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