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Annotation. The article analyses the role of ecological culture as a factor in preserving and
strengthening public health. Ecological culture is considered as an integrative quality of the
personality and society that unites ecological knowledge (cognitive component), values and motives
(value-motivational component) and environmentally responsible practice (behavioural component).
The study combined an analysis of secondary data of the World Health Organization, the Lancet
Commission on pollution and health, the World Bank and the National Statistics Committee of
Uzbekistan with a questionnaire survey of 386 adults in Tashkent city, Samarkand region and the
Republic of Karakalpakstan. Globally, about 23% of all deaths are attributable to modifiable
environmental risks, and in Uzbekistan life expectancy ranges from 76.8 years in Tashkent city to 72.2
years in the Republic of Karakalpakstan. The survey revealed a pronounced value–action gap: the
value-motivational component of ecological culture (68.4 points) substantially exceeded the
behavioural component (47.4 points). After adjustment for age, gender, education, income and region,
respondents with a high level of ecological culture were more likely to rate their health as good (aOR
= 3.10; 95% CI 1.54–6.24) and to be sufficiently physically active (aOR = 4.24; 95% CI 2.14–8.40),
and were less likely to report frequent respiratory symptoms (aOR = 0.34; 95% CI 0.17–0.68). It is
concluded that ecological culture acts as a resource of population health through three pathways –
reduction of environmental exposure, adoption of health-promoting “co-benefit” behaviours and
responsible participation in improving the living environment.

Keywords: ecological culture; public health; environmental health; health-promoting behaviour;
self-rated health; air pollution; value–action gap; Uzbekistan.

Introduction
Human health has always depended on the state of the natural environment, but in the twenty-

first century this dependence has become particularly obvious. Air, water and soil pollution, climate
change, loss of biodiversity and rapid urbanisation have turned environmental factors into one of the
leading causes of disease and premature death. According to the World Health Organization, 12.6
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million deaths a year – nearly a quarter of global mortality – are attributable to modifiable
environmental risks [1]. Pollution in all its forms remains responsible for about 9 million deaths
annually [2, 3], and climate change is already increasing heat-related mortality, the spread of
infections and food insecurity [4]. The planetary-health approach summarises these facts in one thesis:
the health of human civilisation depends on the state of the natural systems on which it relies [5, 6].

In this situation, technological and legal measures – cleaner production, emission standards,
water treatment – are necessary but not sufficient. A large share of environmental risks is generated
and experienced at the level of everyday life: in the choice of transport, in heating and cooking
practices, in the handling of household waste, in nutrition and consumption, in the attitude towards
green spaces and water. Whether these everyday practices protect or damage health depends on the
ecological culture of the population. The Ottawa Charter for Health Promotion already identified the
creation of supportive environments and the strengthening of community action as key strategies of
public health [7], and socio-ecological models of health emphasise the interaction between personal
behaviour and physical and social surroundings [8–10].

In the scientific literature, ecological culture is usually interpreted as an integrative characteristic
of the individual and society that includes ecological knowledge and thinking, a system of values and
attitudes towards nature, and the practical skills of environmentally responsible behaviour [11, 12].
This structure corresponds to the goals of environmental education formulated at the Tbilisi
Intergovernmental Conference – awareness, knowledge, attitudes, skills and participation [13] – and to
modern models of environmentally significant behaviour, such as the value–belief–norm theory [14]
and the theory of planned behaviour [15]. The New Ecological Paradigm scale [16] and measures of
connectedness to nature [17, 18] are widely used to assess the value component. At the same time,
many studies have documented the so-called value–action gap: people may declare concern for the
environment without translating it into consistent behaviour [19, 20].

The health dimension of ecological culture has been studied much less. There is convincing
evidence that contact with nature and green spaces is associated with lower cardiovascular and all-
cause mortality, better mental health and improved well-being [21–24], and that diets and transport
choices that are good for the planet are also good for human health [25, 26]. However, whether the
ecological culture of a person as a whole – not only knowledge or attitudes separately – is associated
with health indicators remains an open question, especially for the countries of Central Asia.

For Uzbekistan the question is of practical importance. The country combines a high burden of
noncommunicable diseases, which account for more than 80% of deaths [27], with serious
environmental challenges: the annual PM2.5 concentration in Tashkent exceeds the WHO guideline
more than six-fold [28, 29], and the Aral Sea crisis continues to affect the health of the population of
the Republic of Karakalpakstan [30, 31]. State policy increasingly treats ecological culture as a
national priority: the Constitution guarantees the right to a favourable environment [32],
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environmental education is regulated by a special concept [33], and the nationwide projects “Yashil
makon” and “Eco-culture” are aimed at forming an environmentally responsible society [34, 35].

The aim of the study was to substantiate the role of ecological culture in preserving the health of
the population on the basis of an analysis of global and national statistical data and an empirical
assessment of the relationship between the level of ecological culture and health indicators of the adult
population. The objectives were: (1) to summarise the evidence on the environment-related burden of
disease at the global and national levels; (2) to assess the level and structure of the ecological culture
of the population; (3) to determine the association between ecological culture and self-rated health,
health-promoting behaviour and respiratory morbidity; (4) to propose directions for using ecological
culture as a resource of public health.

Materials and Methods
The study was carried out in two stages. At the first stage, secondary data were analysed: the

WHO global assessment of the burden of disease from environmental risks [1], the WHO air-quality
guidelines and fact sheets [29, 36], the progress report of the Lancet Commission on pollution and
health [2], the World Bank air-quality assessment for Tashkent [28], the national state-of-the-
environment report [37] and demographic data of the National Statistics Committee of the Republic of
Uzbekistan on life expectancy at birth by region for 2024 [38]. Methods of comparative analysis,
grouping and generalisation were used.

At the second stage, a cross-sectional questionnaire survey was conducted in March–June 2026 in
three regions with different environmental conditions: Tashkent city (a large metropolis with high
traffic and heating-season air pollution), Samarkand region (a predominantly agricultural region with a
historical urban centre) and the Republic of Karakalpakstan (the Aral Sea ecological disaster zone).
Respondents aged 18–70 years were selected by quota sampling taking into account gender and age;
the sample size (386 persons) exceeds the minimum required for a 5% margin of error at a 95%
confidence level [39]. Participation was voluntary and anonymous; informed consent was obtained
from all respondents, and the protocol was approved by the institutional ethics committee [name,
protocol No., date].

The Ecological Culture Index (ECI) was calculated from a 36-item questionnaire consisting of
three 12-item scales, each converted to 0–100 points: (1) the cognitive component – knowledge of
environmental problems and of how they affect health; (2) the value-motivational component –
environmental values, sense of personal responsibility and connectedness to nature (items adapted
from the revised NEP scale and the Nature Relatedness scale [16, 18]); (3) the behavioural component
– frequency of environmentally responsible practices (saving water and energy, waste sorting, refusal
to burn waste, use of public or active transport, participation in tree planting and community clean-
ups). The ECI was calculated as the mean of the three components and classified as low (< 50),
medium (50–69.9) or high (≥ 70). The questionnaire was translated and adapted according to
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international guidelines [40]; Cronbach’s α [41] was 0.78, 0.82 and 0.80 for the three scales and 0.88
for the index as a whole.

Health indicators included self-rated health on a five-point scale (a validated predictor of
mortality [42]), recoded as poor/fair, good and very good; the presence of frequent respiratory
symptoms (three or more episodes of cough, bronchitis or acute respiratory infection during the
previous 12 months); physical activity of at least 150 minutes per week in accordance with WHO
recommendations [43]; daily consumption of at least five portions of fruit and vegetables; and a
preventive medical check-up during the previous 12 months.

Statistical processing was performed in IBM SPSS Statistics 26.0; charts were built in Microsoft
Excel. Mean values are presented as M ± SD. Differences between regions were assessed by one-way
ANOVA, and differences between components by the paired t-test. The distribution of categorical
variables was compared with the χ² test. The association between the ECI level and health indicators
was estimated using multivariable logistic regression adjusted for age, gender, education, income and
region; results are presented as adjusted odds ratios (aOR) with 95% confidence intervals (CI). A
linear trend across the three ECI levels was tested by entering the level as an ordinal variable.
Differences were considered significant at p < 0.05.

Results and Discussion
Environment-related burden of disease: global and national evidence
Table 1 summarises key indicators that characterise the contribution of environmental factors to

population health. Globally, the burden is dominated not by infectious diseases, as is often assumed,
but by noncommunicable diseases: of 12.6 million environment-related deaths, 8.2 million are due to
stroke, ischaemic heart disease, cancers and chronic respiratory diseases [1]. Air pollution is the most
important single environmental risk factor, while nearly the entire world population is exposed to
concentrations above the WHO guideline levels [36]. For Uzbekistan, the most significant
environmental risk is also air pollution: in Tashkent, the average annual PM2.5 level exceeds the
guideline value more than six-fold, and the main sources are windblown dust, heating, transport and
industry [28].
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Table 1. Key indicators of the environment-related burden on population health

Indicator Value Y
ear Source

Global level
Deaths attributable to modifiable

environmental risks
12.6 million (≈ 23%
of all deaths)

2
012 WHO [1]

– of which noncommunicable
diseases 8.2 million 2

012 WHO [1]

Environment-related deaths of
children under 5 years

1.7 million 2
012

WHO [1]

Deaths attributable to pollution (all
forms)

≈ 9 million (1 in 6
deaths)

2
019

Lancet
Commission [2]

Premature deaths from ambient and
household air pollution

6.7 million per year 2
019

WHO [36]

Population living where WHO air-
quality guidelines are not met 99% 2

019 WHO [36]

Uzbekistan

Life expectancy at birth (national) 75.1 years 2
024 NSC [38]

Range between regions 72.2–76.8 years 2
024

NSC [38]

Share of noncommunicable diseases
in total mortality

> 80% 2
019

[27]

Prevalence of hypertension, adults
aged 30–79 38% 2

019 WHO [44]

Annual PM2.5 in Tashkent vs WHO
guideline (5 µg/m³) > 6 times higher 2

024
World Bank
[28]

Sources of PM2.5 in Tashkent
dust 36%, heating

28%, transport 16%,
industry 13%

2
024

World Bank
[28]

Health costs of PM2.5 pollution ≈ 0.7% of GDP 2
024

World Bank
[28]

Note: NSC – National Statistics Committee of the Republic of Uzbekistan. Source: compiled by
the author from the cited publications.

The structure of environment-related mortality by cause is shown in Figure 1. Stroke (2.5 million
deaths) and ischaemic heart disease (2.3 million) occupy the first places, followed by unintentional
injuries, cancers and chronic respiratory diseases. It follows that environmental factors act largely
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through the same diseases that dominate the mortality structure in Uzbekistan. This is a fundamental
point for understanding the role of ecological culture: the prevention of cardiovascular and respiratory
diseases cannot be limited to traditional risk factors such as smoking or unhealthy diet; it must also
include the reduction of environmental exposure – which directly depends on the everyday behaviour
of people and communities [3, 45].

Figure 2 presents life expectancy at birth by region of Uzbekistan in 2024. The national average
reached 75.1 years, having increased from 66.4 years in 1991 and 73.0 years in 2010 [38]. The
regional gap nevertheless remains considerable: 4.6 years separate Tashkent city (76.8 years) from
Syrdarya region and the Republic of Karakalpakstan (72.2 years each). Life expectancy is determined
by a complex of socio-economic, medical and behavioural factors, and these data do not allow a direct
causal attribution to the environment. It is significant, however, that the lowest value is observed in the
region most affected by the Aral Sea crisis, where the literature documents elevated rates of
respiratory, renal and anaemic conditions, especially among children [30, 31]. The regional
differences underline the need to take environmental conditions into account when planning health-
promotion programmes.

Figure 1. Top ten causes of death attributable to the environment, world (million deaths per year)
Source: compiled by the author from WHO data [1].
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Figure 2. Life expectancy at birth by region of Uzbekistan, 2024 (years)
Source: compiled by the author from data of the National Statistics Committee of the Republic of

Uzbekistan

[38].
Level and structure of the ecological culture of the population
The mean Ecological Culture Index of the respondents was 57.4 ± 12.8 points. According to the

classification adopted, 28.0% of respondents had a low level, 54.4% a medium level and 17.6% a high
level of ecological culture. As shown in Table 2, the structure of ecological culture is markedly
uneven. The value-motivational component received the highest score (68.4 ± 12.6), the cognitive
component occupied an intermediate position (56.3 ± 17.1), and the behavioural component was the
lowest (47.4 ± 16.2). The difference between the value and behavioural components was highly
significant (paired t = 27.68, p < 0.001).
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Table 2. Components of ecological culture by region (points, 0–100; M ± SD)

Component

Tashk
ent city

(n =
132)

Samar
kand region

(n =
128)

Rep.of
Karakalpaks
tan (n = 126)

Total
(n =

386)
F; p

Cognitive
component

62.4 ±
16.4

53.7 ±
15.5

52.6 ±
17.7

56.3 ±
17.1

13.68; p <
0.001

Value-
motivational
component

67.7 ±
12.1

69.9 ±
12.1

67.7 ±
13.4

68.4 ±
12.6

1.30; p =
0.273

Behavioural
component

51.5 ±
16.1

47.4 ±
14.8

43.1 ±
16.5

47.4 ±
16.2

9.10; p <
0.001

Ecological
Culture Index

60.5 ±
12.7

57.0 ±
11.8

54.5 ±
13.3

57.4 ±
12.8

7.51; p <
0.001

Note: F – one-way ANOVA across the three regions. Source: author’s survey data.
Regional comparisons revealed significant differences in the cognitive (F = 13.68, p < 0.001) and

behavioural (F = 9.10, p < 0.001) components, which were highest in Tashkent city and lowest in the
Republic of Karakalpakstan. At the same time, the value-motivational component did not differ
between regions (F = 1.30, p = 0.273) and was even slightly higher in Karakalpakstan. In other words,
residents of the Aral Sea region value nature and are concerned about its state no less than residents of
the capital, but they have less knowledge and fewer opportunities to act. The value–action gap
described in the international literature [19, 20] is thus clearly present in the population studied. The
behavioural component correlated more strongly with the cognitive (r = 0.64) than with the value
component (r = 0.48), which suggests that knowledge of concrete ways of acting is an important link
between environmental values and actual behaviour [46, 47].

Ecological culture and health indicators
Self-rated health differed significantly depending on the level of ecological culture (χ² = 17.59, df

= 4, p = 0.001). As shown in Figure 3, the share of respondents who rated their health as poor or fair
decreased from 58.3% in the group with a low level of ecological culture to 38.6% in the medium and
29.4% in the high group, while the share of “very good” ratings increased from 11.1% to 20.6%. Since
self-rated health is an independent predictor of mortality [42], this gradient is of considerable public-
health interest.

The results of the multivariable analysis are presented in Table 3. After adjustment for age,
gender, education, income and region, a high level of ecological culture was associated with a three-
fold higher likelihood of good or very good self-rated health (aOR = 3.10; 95% CI 1.54–6.24) and a
four-fold higher likelihood of sufficient physical activity (aOR = 4.24; 95% CI 2.14–8.40).
Respondents with a high ECI were also more likely to consume at least five portions of fruit and
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vegetables daily (aOR = 2.90; 95% CI 1.41–5.96). The likelihood of frequent respiratory symptoms
was about three times lower in the high-ECI group (aOR = 0.34; 95% CI 0.17–0.68). For all outcomes
a significant linear trend across the three levels was observed, i.e. the relationship has a dose–response
character. The association with preventive check-ups was weaker and reached significance only for
the medium level (aOR = 2.01; 95% CI 1.21–3.33).

Figure 3. Distribution of self-rated health by level of ecological culture (%)
Source: author’s survey data (n = 386). ECI – Ecological Culture Index.
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Table 3. Health indicators by level of ecological culture: prevalence and adjusted odds ratios

Health indicator

L
ow
ECI,
%

M
edium
ECI,
%

H
igh
ECI,
%

aOR
medium vs low
(95% CI)

aOR high
vs low (95% CI)

p
for trend

Good or very
good self-rated health

4
1.7

61
.4

7
0.6

2.19 (1.32–
3.64)**

3.10 (1.54–
6.24)**

p <
0.001

Physical activity
≥ 150 min/week

2
5.0

42
.9

5
8.8

2.23 (1.31–
3.80)**

4.24 (2.14–
8.40)***

p <
0.001

Fruit and
vegetables ≥ 5
portions/day

1
7.6

26
.7

3
9.7

1.62 (0.89–
2.93)

2.90 (1.41–
5.96)**

p =
0.004

Preventive check-
up in the past 12
months

3
0.6

48
.1

4
8.5

2.01 (1.21–
3.33)**

1.85 (0.96–
3.58)

p =
0.037

Frequent
respiratory symptoms
(≥ 3 episodes/year)

5
0.9

39
.0

2
5.0

0.64 (0.40–
1.05)

0.34 (0.17–
0.68)**

p =
0.002

Note: aOR – odds ratio adjusted for age, gender, education, income and region (logistic
regression); reference – low ECI. * p < 0.05; ** p < 0.01; *** p < 0.001. Source: author’s calculations.

Mechanisms linking ecological culture and health
The results allow us to identify three interrelated pathways through which ecological culture

contributes to the preservation of health. The first pathway is the reduction of personal and household
exposure to environmental hazards. A person with a developed ecological culture does not burn waste,
ventilates the home properly, ensures the safety of drinking water, and limits outdoor activity on days
of high pollution. The lower prevalence of respiratory symptoms in the high-ECI group is consistent
with this mechanism; exposure to fine particulate matter is causally linked with respiratory and
cardiovascular disease [2, 29].

The second pathway is the adoption of “co-benefit” behaviours, which are simultaneously good
for the environment and for health. Walking and cycling instead of short car trips, a diet rich in plant
foods, seasonal local products and less processed food, moderate consumption and spending time in
green spaces reduce the ecological footprint and at the same time lower the risk of obesity,
hypertension, diabetes and depression [21, 25, 26, 48]. The strong association between ecological
culture and physical activity found in our study is particularly important for Uzbekistan, where
insufficient physical activity is one of the leading behavioural risk factors [49].

The third pathway is social and psychological. Ecological culture includes a feeling of connection
with nature and responsibility for the common living environment. Participation in tree planting,
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clean-ups of mahalla territories and care of parks strengthens social cohesion, gives a sense of
meaning and self-efficacy, and increases contact with nature, which has a well-documented positive
effect on mental health [22–24]. At the community level, an ecologically cultured population also
creates demand for cleaner air, safe water and green infrastructure, i.e. it influences the environmental
determinants of health through civic participation [7, 9].

Our findings are consistent with international studies showing that knowledge combined with
connectedness to nature predicts ecological behaviour better than either factor separately [50, 51], and
with the socio-ecological understanding of health as the result of interaction between the person and
the environment [8, 52]. At the same time, the pronounced value–action gap identified in the study
indicates that the potential of ecological culture as a health resource is currently realised only partially.
Values are already present in society; what is lacking is practical knowledge and accessible
infrastructure – safe pedestrian and cycling routes, separate waste collection, air-quality information
and public green spaces.

On this basis, the following directions for strengthening ecological culture as a factor of public
health can be proposed: (1) incorporation of environmental health topics into health-promotion
programmes of primary health-care facilities and into the activities of mahalla institutions; (2)
development of practice-oriented ecological education focused on concrete actions, not only on the
description of problems [53, 54]; (3) priority support for the Republic of Karakalpakstan and other
environmentally disadvantaged areas, where values are high but knowledge and behavioural
opportunities are limited; (4) integration of health indicators (physical activity, respiratory morbidity,
self-rated health) into the monitoring of the “Yashil makon” and “Eco-culture” nationwide projects
[34, 35]; (5) public communication that presents environmental information together with specific
recommendations on protective behaviour.

Conclusion
Environmental factors are responsible for about a quarter of global mortality, acting mainly

through cardiovascular, oncological and chronic respiratory diseases – the same diseases that
determine the mortality structure of Uzbekistan. In these conditions, ecological culture – the unity of
ecological knowledge, values and responsible practice – becomes an important resource for preserving
the health of the population.

The study showed that the ecological culture of the adult population in the surveyed regions is
predominantly at a medium level and has an uneven structure: environmental values are well
developed, whereas knowledge and especially behavioural practice lag behind. A higher level of
ecological culture was independently associated with better self-rated health, higher physical activity,
healthier nutrition and fewer respiratory symptoms, with a clear dose–response relationship.
Ecological culture influences health through the reduction of environmental exposure, the adoption of
co-benefit behaviours and the strengthening of social and psychological resources.
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The formation of ecological culture should therefore be considered as a component of public-
health policy. Combining environmental education with health promotion, focusing on practical skills,
supporting environmentally disadvantaged regions and creating infrastructure that makes responsible
behaviour easy will allow the high environmental values of society to be converted into real gains in
the health and longevity of the population.
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