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ABSTRACT
Introduction Effective prevention of noncommunicable diseases (NCDs) requires shifting from generalized advice 

to personalized interventions.

Aim To develop and justify personalized approaches to NCD prevention for the working population, by 
identifying key behavioral predictors, focusing on the interplay between diet, physical activity, and 
social barriers.

Materials and methods A mixed-methods study was conducted, integrating quantitative survey data (pre-pandemic baseline, 
N = 1252) and qualitative interviews with market employees in early January 2026 (n = 30). Statistical 
analysis included Odds Ratios (OR), Sensitivity (Se), Specificity (Sp), and Likelihood Ratios (LR).

Results Individual Nutritional Control (INC) and Daily Physical Exercise (DPE) were identified as core markers of 
health engagement. DPE demonstrated exceptional diagnostic power in ruling out perceived physical 
inactivity (LR– 0.05, Positive Predictive Value, PPV 0.93). Absence of INC was associated with 4-fold 
higher odds of physical inactivity (OR 4.03; 95% CI 2.83–5.72). Qualitative data from 2026 revealed 
“preventive inertia” and a shift toward telemedicine and “proxy” family consultations under extreme 
environmental stress and power outages.

Conclusions A personalized approach involves identifying “leading components,” such as DPE, to catalyze broader  
lifestyle changes. Integration of tailored health coaching and workplace wellness programs is  
essential for sustainable NCD prevention.

Keywords Non-communicable diseases, individual nutritional control, physical activity, personalized approach, 
working population.

ABORDARE PERSONALIZATĂ ÎN PREVENIREA BOLILOR NETRANSMISIBILE LA POPULAȚIA ACTIVĂ
Introducere Prevenirea eficientă a bolilor netransmisibile (BNT) necesită trecerea de la recomandări generaliza-

te la intervenții personalizate.

Scop Obiectivele principale ale acestui studiu rezidă în dezvoltarea și fundamentarea unor abordări per-
sonalizate pentru prevenirea BNT în rândul populației active, prin identificarea principalilor predictori 
comportamentali, cu accent pe interacțiunea dintre alimentație, activitatea fizică și barierele sociale.

Materiale și metode A fost realizat un studiu de tip mixed-methods, care a integrat date cantitative din sondaj (linia de 
bază pre-pandemică, N = 1252) și interviuri calitative cu angajați din piețe, la începutul lunii ianuarie 
2026 (n = 30). Analiza statistică a inclus Raportul de șanse (OR), Sensibilitatea (Se), Specificitatea 
(Sp) și Raporturile de verosimilitate (LR).

Rezultate Controlul nutrițional individual (CNI) și exercițiul fizic zilnic (EFZ) au fost identificate ca markeri prin-
cipali ai implicării în sănătate. EFZ a demonstrat o putere diagnostică excepțională în excluderea 
percepției de inactivitate fizică (LR– 0,05, valoare predictivă pozitivă, PPV 0,93). Absența CNI a fost 
asociată cu o probabilitate de 4 ori mai mare de inactivitate fizică (OR 4,03; IC 95% 2,83–5,72). Datele 
calitative din 2026 au evidențiat „inerția preventivă” și o orientare către telemedicină și consultații 
familiale de tip „proxy” în condiții de stres ambiental extrem și întreruperi de energie electrică.

Concluzii O abordare personalizată implică identificarea „componentelor dominante”, precum EFZ, pentru a 
cataliza schimbări mai ample ale stilului de viață. Integrarea coachingului de sănătate adaptat și a 
programelor de wellness la locul de muncă este esențială pentru prevenirea durabilă a BNT.

Cuvinte-cheie Boli netransmisibile, control nutrițional individual, activitate fizică, abordare personalizată, populație 
activă.
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INTRODUCTION
Non-communicable diseases (NCDs), including cardiovascular diseases (CVDs), 
diabetes, and cancer, account for 80% of the disease burden in EU countries 
and remain the leading causes of premature death. NCDs cost EU economies 
approximately €115 billion annually due to healthcare expenses and lost work-
force productivity (1). Improving health promotion and disease prevention 
can reduce the prevalence of NCDs by as much as 70% (2).

Accumulating evidence from recent decades identifies eight core risk factors 
(RFs) responsible for up to 75% of NCD-related mortality (3). Among them, 
unhealthy diet and lack of physical activity (PA) are the most common and 
play an important role. The mortality rate and DALY indicators associated 
with insufficient fruit and vegetable consumption are the highest in European 
countries (4). Physical inactivity is the fourth most important RF for global 
mortality, responsible for 9% of premature deaths and significant percentage 
of diabetes and coronary heart disease cases (5–7). Lifestyle modifications, 
including a balanced diet, regular PA are essential to reduce the burden of 
CVDs (8). Today, PA is seen as a public health issue requiring multi-sectoral 
solutions (transport, urban design, sports) and leads to numerous individual 
and societal benefits (9, 10). Recent studies explore real-life situations, such 
as the influence of transport proximity (11) or the common PA of people and 
their companion dogs (12). 

To increase the impact of preventive interventions, we must evaluate the effec-
tiveness of routine practices and expand their coverage (13, 14). In real life, a 
combination of RFs is more common, requiring multifactorial interventions 
(15) adapted for primary care (16–18). Modern technologies for tracking PA 
do not diminish the importance of communicating with the doctor (19–21). 
Awareness and acceptance of knowledge by different populations must be 
considered when designing an intervention (22). 

By 2022, 2.5 billion adults were overweight, including over 890 million living 
with obesity (23), a major factor in NCD morbidity (24). Differences in income 
and education significantly affect food choices and PA options (25, 26). Indi-
vidual public health strategies developed before the pandemic, now require 
re-evaluation to address emerging communication patterns and socioeco-
nomic challenges (27). As evidence on occupational PA and gender differences 
remains inconsistent (28), there is a need for personalized approaches. 

Aim:	 to develop and justify personalized approaches to NCD prevention for the 
working population, by identifying key behavioral predictors, focusing on the 
interplay between diet, physical activity, and social barriers. 

MATERIALS AND METHODS

Study Design and Setting
This research followed a mixed-methods design, integrating data from two 
distinct but complementary studies to evaluate lifestyle-related risk factors 
(RFs) and their diagnostic value in clinical practice. This mixed-methods 
approach allowed for the triangulation of large-scale behavioral data with 
specific socio-economic and environmental realities.

1.	 The Quantitative Study (pre-pandemic baseline): An observational cross- 
sectional study of the working population in Chernivtsi region, Ukraine  
(N = 1252), providing a reference point for the distribution of behavioral  
RFs in the pre-pandemic and pre-war period.



www.bba.md

THE SCIENTIFIC JOURNAL 
OF THE MOLDAVIAN BIOSAFETY AND BIOSECURITY ASSOCIATION

75 April 2026  |  Volume 7  |  Issue 2

2.	 The Qualitative Study (January 2026): Structured interviews (n = 30) with 
market employees were conducted to contextualize lifestyle patterns within 
modern socio-economic conditions.

Sample Formation and Representativeness
The study population was formed using stratified random sampling to ensure 
qualitative representativeness. The sample comprised working-age indivi
duals, represented in balanced proportions by market personnel (entrepreneurs 
and hired employees) and fair attendees. The study was conducted at a semi- 
enclosed, sprawling market complex covering several dozen hectares, 
where indoor trading zones are interconnected by unsheltered open-air 
walkways, exposing both employees and visitors to ambient environmental 
conditions.

The mean age was 40.49 (SD, 13.22) years. Comparative analysis of the age 
and gender structure showed no statistically significant differences from 
the official regional statistics (p > 0.05). The 30-39 age group accounted for 
26.9% of the regional population and 26.04% of the study sample. The final 
sample size of N = 1252 was purposefully structured to ensure a minimal 
overall margin of error of ±2.8% (at a 95% confidence level). Percentage values 
in the results were presented alongside their calculated standard errors or  
confidence intervals.

Data Collection and Variables
Data collection involved a direct, face-to-face approach throughout the study 
period. For the quantitative component (2019), an anonymous survey was 
conducted using a specifically developed questionnaire; depending on the 
respondents` preference, they either completed the forms themselves or were 
interviewed by the researcher. This process was supplemented by direct obser-
vation of the study environment. In January 2026, data were gathered through 
structured face-to-face interviews. Due to extreme weather conditions (severe 
frost), responses were recorded manually by the researcher to ensure the 
integrity of the data collection process. 

The research instrument was based on the WHO STEPS (29) approach and 
focused on two key behavioral domains: Individual Nutrition Control (INC) 
(regulating salt, sugar, and fats) and Physical Activity (PA) (evaluating activity 
levels according to preventive standards). Additionally, the survey examined 
the patient experience, as respondents were also asked about their experience 
as patients of their family physicians.

Statistical Analysis
Quantitative data were processed using IBM SPSS Statistics (v. 27.0). Statisti-
cal methods included Association Analysis using Odds Ratios (OR) with 95%  
Confidence Interval (CI). Diagnostic Validation was performed via cross-tabula-
tion analysis to calculate the sensitivity (Se) and specificity (Sp), and predictive 
values (PPV, NPV) of lifestyle habits as screening indicators. To assess the clin-
ical utility of behavioral markers, positive and negative likelihood ratios (LR+, 
LR–) were calculated using sensitivity (Se) and specificity (Sp) values following 
standard diagnostic accuracy formulas. Comparative Statistics utilized the χ2 
(chi-square) test for categorical variables with significance level set at p < 0.05.

Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki. 
Informed written consent was obtained from all participants prior to their 
inclusion in the research.
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RESULTS
The study focused on a detailed analysis of self-reported Individual Nutrition 
Control (INC) and Physical Activity (PA), including participants’ experiences 
(frequency of preventive medical consultations, and doctor-patient commu-
nication as a source of health information). Furthermore, we evaluated the 
behavioral RFs that were associated with low patient engagement in health 
management among the working population.

Interdependence of INC, Lifestyle Recommendations,  
and Risk Factor Clustering
Participants adhering to INC were 2.8 times more likely to be preventive care 
users (OR 2.82; 95% CI, 1.77-4.51; P < .001). However, among respondents 
who engaged in preventive medical consultations, only 48% demonstrated 
adherence to INC (specificity, Sp 0.48). Among those who identified the  
physician as their primary source of health information, only 38% followed 
INC (Sp 0.38). Respondents adhering to INC were 3.7 times more likely to 
follow Healthy Lifestyle (HLS) recommendations (OR 3.69; 95% CI, 1.94-7.02) 
and 2.7 times more likely to follow Healthy Diet (HD) guidelines (OR 2.66; 
95% CI, 1.25-5.64). 

Among participants who did not maintain INC, 54% reported not receiving 
HLS guidelines; of those who did receive them, 89% failed to follow them. A 
similar pattern was observed for HD advice, with 75% and 84% respectively. 
Notably, for individuals who followed either HLS or HD recommendations, 
there was an 80% negative predictive value (NPV 0.80) regarding their 
adherence to INC. As expected, the intake of beneficial and harmful dietary 
components differed significantly depending on adherence to INC. The most 
sensitive indicators of insufficient INC were the absence of restrictions on 
harmful components (Se 0.92-0.94) and the lack of fish consumption (Se 0.93) 
(Table 1). Conversely, for individuals who consumed adequate healthy foods 
and limited harmful ones, the probability of INC presence was 80-87% (NPV 
0.80-0.87). In cases where the diet lacked beneficial components (e.g., fish) 
or failed to limit all harmful ones (e.g., fats), this indicated the absence of 
INC in approximately half of the instances (Positive Predictive Value, PPV 
0.54-0.56) (Table 1).

Among the surveyed population, young men as well as middle-aged and 
elderly women (with approximately 30 years of employment history), rarely 
practiced INC. In other categories, adherence to dietary composition among 
male respondents increased with age. Conversely, the majority of women 
(65%) maintained INC regardless of age. Physically inactive individuals were 
four times more likely to lack INC (OR 4.03; 95% CI 2.83-5.72), while smokers 
were twice as likely (OR 2.18; 95% CI 1.51-3.14). Frequent alcohol consump-
tion (daily or several times a week) was associated with a 1.5-fold increase 
in the likelihood of insufficient INC (OR 1.48; 95% CI 1.02-2.14). However, 
among those with established INC, nearly one in three remained physically 
inactive, and one in five was either a smoker or a frequent alcohol consumer.
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Table 1. Comparative characteristics of dietary risk factors based on respondents’ self-assessment  
of Individual Nutritional Control (INC)

Dietary Factors and Statistical 
Metrics

Individual Nutrition Control (INC) (%) Predictive Value /
χ2/ P-value Negative INC (-) Positive INC (+)

1. Fruit

Insufficient Consumption (-) 85.93±2.12 41.81±2.85 PPV 0.65

Sufficient Consumption (+) 14.07±2.12 58.19±2.85 NPV 0.82

Se / Sp Se 0.86 Sp 0.58 χ2 118.1 

OR 95% CI 8.499 (5.624-12.843) P < .001

2. Vegetables

Insufficient Consumption (-) 80.00±2.43 37.79±2.80 PPV 0.66

Sufficient Consumption (+) 20.00±2.43 62.21±2.80 NPV 0.80

Se / Sp Se 0.80 Sp 0.62 χ2 103.64

OR 95% CI 6.584 (4.507-9.617) P < .001

3. Fish

Insufficient Consumption (-) 92.96±1.56 72.24±2.59 PPV 0.54

Sufficient Consumption (+) 7.04±1.56 27.76±2.59 NPV 0.81

Se/ Sp Se 0.93 Sp 0.28 χ2 41.41

OR 95% CI 5.076 (2.986-8.630) P < .001

4. Salt

Excessive Intake (-) 92.22±1.63 61.54±2.81 PPV 0.58

Adherence to restrictions (+) 7.78±1.63 38.46±2.81 NPV 0.85

Se / Sp Se 0.92 Sp 0.39 χ2 73.44

OR 95% CI 7.411 (4.483-12.250) P < .001

5. Fat

Excessive Intake (-) 94.44±1.39 66.89±2.72 PPV 0.56

Adherence to restrictions (+) 5.56±1.39 33.11±2.72 NPV 0.87

Se / Sp Se 0.94 Sp 0.33 χ2 67.24 

OR 95% CI 8.415 (4.741-14.936) P < .001

Note: Se / Sp – Sensitivity / Specificity (presented as fractions of 1.0); PPV – Positive Predictive Value; NPV – Negative Predictive Value 
(presented as fractions of 1.0); OR – Odds Ratio; 95% CI – 95% Confidence Interval.

Physical Activity Patterns and Behavioral Associations
According to the study, physical activity (PA) was primarily realized through 
daily physical exercises (DPE 15%), and regular structured physical activity 
(SPA), including moderate-intensity exercises performed 4-5 times a week 
(11%) or 2-3 times a week (13%). Notably, 53.71±1.58% of respondents per-
ceived themselves as physically active, with walking (45%) and outdoor 
activities (52%) played a significant place in their routines. Among inactive 
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individuals, the absence of DPA or scheduled classes yielded a high sensitivity 
(Se 0.99) and an NPV 0.96-0.98 regarding overall PA (Table 2). Self-assessed PA 
was significantly associated with all analyzed mobility factors (P < .01, Table 2). 
Low occupational PA, the absence of gardening, and especially a walking 
duration of less than 30 minutes per day served as the strongest predictors of 
perceived inactivity.

Table 2. Comparative characteristics of mobility types based on respondents’  self- assessment  
Physical Activity (PA) 

Mobility Factors and
 Statistical Metrics

Physical Activity (PA) (%)
Predictive Value /

 χ2 / P-valueNegative PA (-) (Consider 
themselves inactive)

Positive PA (+) (Consider 
themselves active)

1. Daily Physical Exercises (DPE)

Absence (-) 98.48±0.87 82.09±1.66 PPV 0.31

Regular (+) 1.52±0.87 17.91±1.66 NPV 0.97

Se/ Sp Se 0.99 Sp 0.18 χ2 33.31 

OR 95% CI 1.182 (4.439-45.305) P < .001

2. Regular Structured Physical Exercise (SPA)

Absence (-) 98.48±0,87 84,70±1,55 PPV 0.30

Presence (+) 1.52±0.87 15.3±1.55 NPV 0.96

Se/ Sp Se 0.99 Sp 0.15 χ2 17.18 

OR 95% CI 3.691 (1.941-7.020) P < .001

3. Occupational Physical Activity (PA)

Low activity (-) 82.29±2.89 67.16±2.17 PPV 0.31

Moderate load (+) 17.71±2.89 32.84±2.17 NPV 0.83

Se/ Sp Se 0.82 Sp 0.33 χ2 14.23 

OR 95% CI 2.271 (1.472-3.503) P < .001

4. Gardening and yard work

Absence (-) 81.31±2.77 69.59±1.99 PPV 0.30

Seasonal/Regular (+) 18.69±2.77 30.41±1.99 NPV 0.82

Se/ Sp Se 0.81 Sp 0.30 χ2 10.03 

OR 95% CI 1.902 (1.272-2.842) P < .01

5. Walking (Commuting or Leisure)

< 30 min/day (-) 78.28±2.93 48.51±2.16 PPV 0.37

> 30 min/day (+) 21.72±2.93 51.49±2.16 NPV 0.87

Se/ Sp Se 0.78 Sp 0.52 χ2 52.17 

OR 95% CI 3.826 (2.622-5.584) P < .001

Note: Se / Sp – Sensitivity / Specificity (presented as fractions of 1.0); PPV – Positive Predictive Value; NPV – Negative Predictive Value 
(presented as fractions of 1.0); OR – Odds Ratio; 95% CI – 95% Confidence Interval.
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Using an objective proxy for PA (performing SPA ≥ 30 min, 2-3 times/week) 
showed that physically active individuals had a high probability of adhering 
to INC (Sp 0.76), though among those with established INC, only 29% were 
also physically active (NPV 0.29). Notably, in 91% of cases, frequent alcohol 
consumption or smoking was not accompanied by regular SPA (PPV 0.91; 
p < 0.05), with an error probability of 5.1-6.3%. 

Physically active patients demonstrated higher rates of dental visits (Sp 0.42), 
while 79% of inactive respondents did not (Se 0.79). However, the data showed 
a low probability that preventive consultations with either a family physician 
or a dentist serve as a catalyst for initiating regular SPA (NPV 0.26). Regar
ding PA recommendations specifically, only 27% of those who exercised had 
received professional recommendations, among them, the specificity of adhe
rence was 0.37 (Sp 0.37). These data indicate that clinical advice in its current 
form serves as a weak predictor of actual behavioral change toward SPA. 
Receiving general HLS recommendations showed no significant impact on 
the decision to engage in regular SPA (p < 0.05).

DPE were significantly associated with all analyzed dietary risk factors 
(P < .01 for all parameters, Table 3). Respondents who neglected DPE were 
3.5 times more likely to demonstrate poor INC compared to those who exer-
cised regularly (OR 3.50; 95% CI 2.10-5.83). Specifically, 75% of individuals 
engaging in DPE adhered to INC (Sp 0.75), whereas among those with estab-
lished INC, only 20% performed daily exercises (NPV 0.20). Similar predictive 
patterns were observed for specific dietary restrictions. The absence of DPE 
showed high sensitivity for excessive intake of fat (Se 0.78), sugar (Se 0.75), 
and salt (Se 0.69). Furthermore, regular DPE was a significant predictor 
for sufficient fruit consumption (OR 2.72; Sp 0.66) and adherence to sugar 
restriction (OR 2.81) (Table 3).

The calculated likelihood ratios for self-reported behaviors showed that a nega-
tive INC was a predictor of a lack of fruit and vegetables (LR+ 2.05–2.11), while 
a positive INC corresponded to the absence of excessive salt and fat intake 
(LR– 0.18–0.21). DPE and SPA yielded LR values of 0.05 and 0.07, respectively. 
Furthermore, the absence of DPE was associated with poor INC (LR+2.16).

Respondents who did not engage in DPE were 1.5 times more likely to be 
smokers (P = .045) and significantly less likely to have annual visits to the 
doctor (P < .001). The absence of DPE showed high sensitivity for identifying 
individuals who were not screened for blood sugar (Se 0.70, P < .01) and cho-
lesterol testing (Se 0.84, P < .001).
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Table 3. Association between dietary risk factors and daily physical exercises (DPE):  
predictive metrics and odds ratios (OR)

Dietary Factors and
 Statistical Metrics

Daily physical exercises (DPE) (%) Predictive Value / 
χ2 / P-valueAbsent (-) Present (+)

1. Individual nutrition control (INC)

Negative INC (-) 53.86±2.09 25.00±4.62 PPV 0.93

Positive INC (+) 46.14±2.09 75.00±4.62 NPV 0.20

Se / Sp Se 0.54 Sp 0.75 χ2 25.40

OR 95% CI 3.502 (2.103-5.831) P < .001

2. Fruit 

Insufficient Consumption (-) 58.36±1.51 34.04±3.46 PPV 0.91

Sufficient Consumption (+) 41.64±1.51 65.96±3.46 NPV 0.22

Se / Sp Se 0.59 Sp 0.66 χ2 38.15 

OR 95% CI 2.716 (1.962-3.760) P < .001

3. Sugar

Excessive Intake (-) 74.59±1.39 51.12±3.75 PPV 0.89

Adherence to restrictions (+) 25.41±1.39 48.88±3.75 NPV 0.26

Se / Sp Se 0.75 Sp 0.49 χ2 40.32 

OR 95% CI 2,807 (2.024-3.893) P < .001

4. Salt

Excessive Intake (-) 69.31±2.65 50.00±6.06 PPV 0.86

Adherence to restrictions (+) 30.69±2.65 50.00±6.06 NPV 0.21

Se / Sp Se 0.69 Sp 0.50 χ2 9.20

OR 95% CI 2.258 (1.323-3.853) P < .01

5. Fat

Excessive Intake (-) 78.43±1.47 60.47±4.30 PPV 0.89

Adherence to restrictions (+) 21.57±1.47 39.53±4.30 NPV 0.23

Se / Sp Se 0.78 Sp 0.40 χ2 19.53 

OR 95% CI 2.378 (1.607-3.520) P < .001

Note: Se / Sp – Sensitivity / Specificity (presented as fractions of 1.0); PPV – Positive Predictive Value; NPV – Negative Predictive Value 
(presented as fractions of 1.0); OR – Odds Ratio; 95% CI – 95% Confidence Interval.
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Qualitative Analysis: Barriers and Facilitators of Preventive Care (2026)
The problem of an inadequate number of preventive visits to a family doctor 
was confirmed through in-depth interviews with market workers. These were 
conducted during periods of low ambient temperatures, limited customer flow, 
and frequent 3-4-hour power outages accompanied by generator exhaust. 
Despite these challenging conditions at workplaces in the winter of 2026 (low 
temperature, lack of light, and generator emissions), market workers showed 
high resilience, stating that such conditions “strengthened” them and fostered 
a deep respect for their workplaces as essential providers. 

The qualitative study also revealed behavioral resilience among workers. 
The main lifestyle patterns were influenced by age and economic factors. INC 
was supported mainly by the consumption of home-cooked meals, which was 
associated with the high cost of public catering.

Data revealed that many respondents reported positive shifts in physician- 
participant interaction, largely due to the expanded telemedicine phone-based 
consultations. However, many respondents, especially men, accessed medical 
advice indirectly through family members rather than through direct profes-
sional consultation. Two out of three workers with hypertension resolved all 
medical issues remotely. One respondent, following a negative past experience, 
sought care only from familiar doctors at a hospital. Only every third person had 
consulted a family doctor, notably, most of them had completed their annual 
screenings. Common barriers included: a “nothing bothers me” attitude, reliance 
on phone consultations, “proxy” contact via relatives, and the use of personal 
acquaintances to bypass formal waiting lines. 

DISCUSSION
The “unpacking” method (30) identifies effective intervention components 
for complex social issues (31, 32). Our study established regularities in the 
distribution of behavioral RFs, within a representative working population, 
where insufficient intake of fruits and vegetables was associated with 5-9 
times lower odds of INC (Table 1). The calculated likelihood ratios confirm the 
clinical utility of self-reported data: negative INC was a moderate predictor 
for nutritional deficits (LR+ 2.05-2.11), while positive INC reliably excluded 
excessive salt and fat intake (LR- 0.18-0.21).

Our findings indicated that individuals who did not maintain INC were 4 
times more likely to be physically inactive (OR 4.03; 95% CI 2.83-5.72). While 
STEPS (2019) (33) reported high activity rates in Ukraine, our data suggested 
this was primarily due to “forced mobility” driven by employment condi-
tions, explaining why traditional medical recommendations had a limited 
impact (Sp 0.37). 

A personalized approach requires identifying age-specific markers to increase 
diagnostic specificity across all groups. DPE served as a robust “proxy” indicator 
for health engagement. The use of a specific factor for assessing the activity of a 
patient from an atypical age group increased its specificity; engaging in regular 
SPA the likelihood of activity in middle and old age, while DPE increased the 
likelihood of activity in young age. Notably, DPE emerged as a definitive clinical 
marker (LR– 0,05; PPV 0.93) for ruling out perceived inactivity.

Effective intervention must assess health literacy (34), which correlates with 
exercise adherence and life satisfaction (35, 36). Interventions should develop 
the patient’s self-efficacy and demonstrating the benefits of healthy behavior, 
while avoiding fear-based messages, as these can lead to the opposite result 
(37, 38). 
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Health-related behaviors, information seeking, and physician-patient intera
ctions are shaped by a complex of sociodemographic and economic determinants 
(39–41), with online search increasingly shaping lifestyle choices (42). However, 
workplace conditions and time constraints remain major barriers for workers, 
necessitating the integration of individualized health coaching (43) into family 
medicine. Such coaching should take into account unique cultural and envi-
ronmental contexts (43), enabling patients to implement the most appropriate 
lifestyle changes despite existing professional challenges (37, 38).

Identifying the leading component of a risk factor allows the physician to 
gradually, “like unwinding a ball of thread”, guide the patient toward positive 
changes. The success of a single patient could catalyze similar changes among 
colleagues and family (1, 38, 44–46).

Study limitations. Data collection in early January 2026 coincided with 
extreme weather, mobilization, and power outages, which temporarily altered 
health-seeking behaviors and limited the sample size. Furthermore, relying on 
self-reported data on INC and PA may lead to recall bias. Future longitudinal 
research is needed to track the changes in worker behavior and the receipt 
of preventive interventions.

CONCLUSIONS
1.	 Daily physical exercise (DPE) was identified as the primary behavioral marker 

and a “leading component” for NCD prevention, showing exceptional power in 
ruling out perceived inactivity (LR– 0.05) and indicating high health engage-
ment (PPV 0.93). The established systemic interplay between DPE and INC 
suggests that starting interventions with this “proxy” marker can catalyze 
a structured sequence of further lifestyle modifications, including dietary 
restrictions and enhanced health literacy.

2.	 Qualitative data from the winter of 2026 demonstrated that extreme envi-
ronmental and social stressors shifted health-seeking motivation toward 
“survival-mode” behaviors, characterized by a preference for telemedicine 
and “proxy” family-based support. Despite these shifts, “preventive inertia” 
and asymptomatic bias remain significant barriers, necessitating a transition 
from passive observation to proactive, screening-oriented medical interactions 
within primary care.

3.	 The effectiveness of a personalized preventive approach relies on identifying key 
risk factor components and addressing them through tailored health coaching. 
To ensure sustainable lifestyle changes under challenging occupational and 
environmental conditions, this strategy must integrate family-oriented elements 
and workplace wellness programs aligned with European standards, focusing 
on patient self-efficacy and the physician-patient interaction.
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