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Certain patterns emerge when tak-
ing a closer look at human be-
haviour. This is to be expected, as 

specific stimuli tend to elicit similar re-
sponses. We also know that people can 
be categorised into population groups 
based on their shared characteristics; 
each group shares a common denomina-
tor and features that distinguish it from 
the others. Therefore, individual behav-
iour cannot necessarily be viewed sep-
arately from behavioural patterns in the 
population, given that our social context 
influences and directs our behavioural 
choices through various norms and re-
wards, creating behavioural opportuni-
ties and causing or reducing stress. 
 

 Since much of the population’s 
health loss is caused by diseases that 
are either avoidable or preventable 
(Alwan et al. 2010), social context also 
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KEY MESSAGE

Lifestyle and mental health are closely related in adults. Both are largely 
shaped by behavioural choices and the resources and opportunities the 
surrounding environment provides. Over the past 30 years, the lifestyles 
of adults in Estonia have changed significantly. Examples of these diverse 
changes include broader participation in recreational sports on the one 
hand and the growing share of people with excess body weight on the other.  
While the mental health risks that follow certain health behaviours have 
become more apparent, they are not uniform across all population groups. 
This inequality is reflected in both lifestyle and mental health indicators. 
The accumulation of factors related to unfavourable socioeconomic status 
and lifestyle is clearly linked with increased mental health vulnerability. 
However, healthy behaviour alone is not enough to compensate for poorer 
mental health indicators arising from inequality.

RAINER REILE 

INTRODUCTION

The surrounding social con-
text influences and directs 
behavioural choices through 
different norms and rewards, 
creating behavioural opportu-
nities and causing or reducing 
stress.
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has an essential role in explaining why 
some people remain healthy while  
others become ill. This process is far from 
random: it is shaped by the interplay of 
resources provided by the surrounding 
environment and individual behavioural  
choices and opportunities. The same 
pattern applies to health behaviour and 
therefore helps explain the relationship 
between lifestyle and mental health. 
However, the social environment is not 
something that remains constant over 
time. Let’s consider, for example, how 
our own daily life has changed over the 
past few decades. Since changes in the 
health behaviour of the population form 
the starting point for changes in physical 
and mental health, the population’s cur-
rent health behaviour and mental health 
should be viewed in the context of past 
developments. 
 This article aims to describe and an-
alyse the relationship between lifestyle 
and mental health in the adult popula-
tion of Estonia. The empirical part of the 
article is based on the 1990–2020 data 
from the Health Behaviour among the 
Estonian Adult Population survey and 
examines associations between life-
style indicators and mental health out-
comes over the past 30 years. By focus-
ing on the indicators of health and risk 
behaviour and manifestations of their 
unequal distribution, this article aims 
to provide a brief insight into the rela-
tionships between lifestyle and mental 
health in adulthood and how their pat-
terns in Estonia have changed over time. 

Long-term changes in 
adult health behaviour 
and mental health in  
Estonia

While there have been several 
surveys among the Estonian 
population that could be used 

to describe the relationship between life-
style and mental health, the Health Be-

haviour among the Estonian Adult Popu-
lation survey offers the longest timeline. 
This cross-sectional, population-based 
survey conducted every two years among 
Estonian residents aged from 16 to 64 
first took place in 1990. Its data allow us 
to describe several indicators of health 
status and health behaviour and their 
determinants over the past 30 years. 
 As the question about self-reported 
stress1 has remained identical through-
out all the waves of the study, this indi-
cator provides a good basis for covering 
the long-term trends of mental health. 
The long-term prevalence trends of 
stress and multiple health behaviour 
indicators2 (see Figure 2.3.1) reveal sev-
eral interesting changes. The preva-
lence of unbearable or excessive stress 
was lowest (16%) in the 1990 survey but 
increased rapidly in subsequent years, 
reaching 28% in 1996. The prevalence 
of stress decreased in the first years of 
the 2000s, reaching 18% in 2006. How-
ever, the prevalence of stress increased 
again in the following years with the on-
set of the economic crisis. There have 
been no major changes during the past 
decade; on average, one in five adults  
experiences excessive stress.
 If we add certain health behaviour 
trends to the mix, we see even more sig-
nificant changes over the past three dec-
ades. In 1990, 30% of the Estonian popu-
lation aged 16 to 64 were daily smokers. 
This percentage remained stable until 
the middle of the next decade, when the 
share of daily smokers in the population 
started a consistent decline. The trend 
of alcohol use can be observed since the 

There have been no major 
changes during the past 
decade; on average, one in 
five adults experiences  
excessive stress.
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survey of 1996, when 21% of the popula-
tion consumed alcohol once a week or 
more. Although there has been no sig-
nificant change in the frequency of alco-
hol use over time, the proportion of fre-
quent alcohol consumers was somewhat  
higher between 2006 and 2012. At that 
time, an average of 29% of Estonian resi-
dents aged from 16 to 64 consumed alco-
hol at least once a week. The prevalence 
of excess body weight can be examined 
through the total share of overweight 
(BMI3 = 25.0–29.9 kg/m2) and obese  
(BMI ≥ 30.0 kg/m2) adults in the popula-
tion, and this has consistently increased 
over time. Meanwhile, the increase in the 
share of adults engaged in recreational 

sports indicates that general awareness 
of the importance of healthy behaviours 
has grown. Although the opposite trajec-
tories of these two indicators may come 
as somewhat unexpected, they illustrate, 
on the one hand, the versatility of health 
determinants and, on the other hand, 
the differences in health behaviour be-
tween population groups. The increase 
in the proportion of overweight and 
obese people in the general population 
does not necessarily indicate a similar 
trend among those who have increased 
their physical activity. 
 Since the changes in the time series of 
these indicators at least partially overlap 
with several significant events or stages  

1 The question ‘In the past 30 days, have you been stressed or under pressure?’ with answer options: (a) yes, 
my life is almost unbearable; (b) yes, more than people normally are; (c) yes, but not more than people 
normally are; and (d) no, not at all. In the analysis part of this article, the summed responses to options (a) 
and (b) indicate a higher level of stress.

2 In a form that allows for comparison, body mass index has been included in the survey since 1992, partici-
pation in recreational sports since 1994, and the frequency of alcohol consumption since 1996.

3 Body mass index (BMI) = weight (kg) / height2 (m).

Figure  2.3.1. Prevalence of excessive stress and health behaviour indicators in the 
Estonian population aged between 16 and 64 (%)

SOURCE: figure by the author, based on weighted data from the Health Behaviour among Estonian Adult Population survey from 1990 to 2020
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for Estonia, the following analysis will 
look at four distinct periods. The period  
from 1990 to 1996 marks a time of social 
transition and also reflects the great-
est relative change in the prevalence of 
stress. The period from 1998 to 2004 cov-
ers transformative years for Estonia’s de-
velopment, including the economic crisis 
of 1998 and the country’s accession to the 
European Union and NATO in 2004. The 
period from 2006 to 2012 follows the years 
of rapid economic growth and the severe 
economic crisis that followed, while the 
last period (from 2014 to 2020) is distin-
guished by the COVID-19 pandemic that 
reached Estonia in the spring of 2020 (at 
the time of data collection).
 Analysing the associations presented 
in Figure 2.3.2 shows that the discussed 
health behaviour indicators are associated 
with higher stress levels, but the strength 
of the association (and its statistical sig-
nificance) varies from period to period. 

While the adjusted model covering the 
whole period shows that, compared to oc-
casional smokers and non-smokers, daily 
smokers have 1.3 times the odds of having 
higher stress levels, the same odds ratio 
was the lowest and statistically non-sig-
nificant for the period from 1990 to 1996, 
which had the highest prevalence of daily 
smokers. In all subsequent periods, how-
ever, daily smoking was associated with 
higher stress levels. For alcohol, the model  
spanning the entire period showed that 

Figure  2.3.2. Association between health behaviours and perceived stress  
(adjusted odds ratios with 95% confidence intervals) in adults aged 16 to 64 years

SOURCE: figure by the author, based on weighted data from the Health Behaviour among Estonian Adult Population survey from 1990 to 2020
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NOTE: Odds ratios and 95% confidence intervals adjusted for respondent gender, age, ethnicity, marital status, education, employment 
 status, and health behaviour indicators were calculated using logistic regression analysis stratified by period.
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Higher stress levels are 
associated with several health 
behaviour indicators, the 
strength and significance of 
which have changed over the 
past quarter of a century.
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drinking once a week or more was asso-
ciated with 1.2 times the odds of greater 
stress compared to drinking alcohol less 
frequently. This relationship has been sta-
tistically significant since 2006. When it 
comes to body weight, the most conspic-
uous risk factor for stress is obesity. The 
subgroup of obese people had 1.2 times 
the odds of experiencing stress as adults 
with normal weight. However, if we look 
at this relationship across the different 
periods, the relationship between obesity 
and high stress levels was statistically sig-
nificant only in the last two periods. A sim-
ilar relationship appeared in connection 
to recreational sports. Adults who exer-
cised less than once a week had approxi- 
mately 1.2 times the odds of feeling 
stressed than those who exercised once a 
week or more. The odds ratio is the high-
est in the first period, while it is insignifi-
cant in the period from 1998 to 2004.

Demographic variations in 
the relationship between 
lifestyle and mental health  

Although the associations between 
adult health behaviours and men-
tal health has changed over the 

past 30 years, there is a clear pattern that 
less-health-supporting behaviours are 
associated with poorer mental health. 
But does this association also vary across 
different population groups? Figure 2.3.3 
presents the results of adjusted logistic 
regression analysis stratified by gender, 
ethnicity and education on health be-
haviour indicators and stress characteris-
tics in the Health Behaviour among Esto-
nian Adult Population survey aggregate 
dataset from 1990 to 2020.

Figure  2.3.3. Relationship between health behaviour and perceived stress  
(adjusted odds ratios with 95% confidence intervals) in adults aged 16 to 64 years  
by sociodemographic population groups 

SOURCE: figure by the author, based on weighted data from the Health Behaviour among Estonian Adult Population survey from 1990 to 2020
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NOTE: Adjusted for gender, age, ethnicity, education, employment status, smoking, alcohol consumption, BMI, participation in recreational 
sports and year of study.
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 While daily smoking predicted higher  
stress levels for both women and men, 
some differences appeared when ad-
justing for ethnicity and education. Daily 
smoking was statistically significantly as-
sociated with higher stress in Estonians 
(but not in residents of other ethnicities) 
and in the group with basic education 
(but not higher education). While both 
men and women who consumed alcohol 
once a week or more had greater odds of 
having higher stress levels, the odds ratio 
(OR 1.10 v. 1.33) was significantly higher in 
women. Regarding ethnicity, the associ-
ation was significant only in Estonians, 
which is at least partially accounted for 
by the higher occurrence of this pattern 
of alcohol consumption (28% of Estoni-
ans and 18% of other ethnicities). With 
smoking, the relationship with stress 
was statistically significant in the group 
with lower education. With alcohol con-
sumption, by contrast, the relationship 
was significant in the group with higher 
education, where frequent alcohol con-
sumption increased the odds of experi-
encing stress by 1.26 times. 
 Overweight men had slightly in-
creased odds of experiencing greater 
stress (OR 1.17) than men with normal 
BMI, while the association was not sta-
tistically significant in women. Similar 
effect sizes were found for Estonians (OR 
1.14) and adults with higher education 
(OR 1.24). Regarding recreational sports, 
the relationship with stress was signif-
icant in both women and men, but dif-
ferences emerged when adjusting for 
ethnicity and education. Estonians who 
rarely engaged in recreational sports 
had 1.23 times the odds of experiencing 
more stress as those who participated in 
recreational sports once a week or more 
frequently. By contrast, participation in 
recreational sports did not predict per-
ceived stress among non-Estonians. The 
same was true for the educational vari-
able: adults with higher education had 
a corresponding odds ratio of 1.37, while 
there was no difference in those with ba-
sic education.

Judging by these results, it is safe to con-
clude that while the lifestyle factors affect-
ing perceived stress are generally similar 
in men and women, the relationship var-
ies significantly when adjusting for eth-
nicity and educational level. Therefore, 
the relationships between health behav-
iour and mental health are not necessar-
ily identical across all population groups. 

Lifestyle and mental 
health today  

The analysis above explored the as-
sociation between lifestyle and 
stress using the 30-year aggregate 

dataset of the Health Behaviour among 
Estonian Adult Population survey. More 
detailed insights into the possible links 
between various mental health indicators 
and health behaviour can be obtained 
using the most recent data from a survey 
in spring 2020 (Reile and Veideman 2021), 
which assessed mental health based on 
self-reported stress, depression, fatigue 
and suicidal thoughts. According to the 
weighted data, i.e. data adjusted to be 
representative of Estonia’s 16-to-64-year-
old population, 21% of respondents re-
ported excessive stress. The study defined 
‘depressiveness’ as feeling more low-spir-
ited or miserable than usual in the past 
30 days. Twenty-two percent of the re-
spondents experienced depressiveness. 
Forty-three percent of people reported 
feeling fatigued all the time or quite of-
ten, and 18% of adults had had suicidal 
thoughts within the past 12 months or 
before. Since data collection for the sur-
vey began in March 2020, these indicators 

An irregular diet was a strong 
predictor of mental health 
problems in adults.
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are no doubt affected by the first wave of 
the COVID-19 pandemic. 
 The following regression analysis as-
sesses the links between these mental 
health indicators and a series of sociode-
mographic and health behaviour indica-
tors. After adjustment for demographic 
variables (Figure 2.3.4), the analysis reveals 
an interesting variation between health 
behaviour and mental health problems. 
The results show that an irregular diet 
strongly predicts mental health problems. 
Compared to respondents with more reg-
ular diets, those who skipped meals more 
than two days a week had greater odds 
(OR 1.39–1.60) of experiencing all the men-
tal health problems discussed. Addition- 
ally, frequent consumption of sugary 
foods (6–7 days a week v. less often) was 
associated with both suicidal ideation (OR 
1.54) and fatigue (OR 1.39). Body weight 
and physical activity indicators were as-
sociated with stress, fatigue and depres-
siveness but not with suicidal thoughts. 
For example, compared to respondents 
of normal weight, obese subjects were 
more likely to experience fatigue (OR 
1.31) and depressiveness (OR 1.35). Adults 
who participated in recreational sports 
less than once a week had greater odds 
of experiencing stress (OR 1.46) or depres-
siveness (OR 1.36) or fatigued (OR 1.43) 
than those who regularly participated in 
recreational sports. The relationship with 
longer screen time was statistically sig-
nificant only in the depressiveness model 
(OR 1.33). 
 Indicators of risk behaviour were as-
sociated with stress, fatigue and suicidal 
thoughts but not with depressiveness. 
Fatigue was predicted by both daily 
smoking (OR 1.31 compared to occasional 
or no smoking) and alcohol consumption 
4–7 days a week (OR 1.43 compared to less 
frequent drinkers). Frequent alcohol and 
drug use were also strongly associated 

with stress and suicidal thoughts. With 
alcohol and drug use, the odds ratios are 
noteworthy: frequent alcohol use and 
drug use resulted in, respectively, 2.52 and 
2.18 times greater odds for having suicidal 
thoughts compared to reference levels.
 In addition to associations between 
these individual factors, certain patterns 
are likely to emerge when looking at life-
style on the whole. Being physically active 
usually means also monitoring one’s diet 
and refraining from activities harmful to 
one’s health. The same can be assumed 
for health-damaging behaviour, where 
the accumulation of risks can lead to 
more negative health outcomes. The fol-
lowing examines this situation based on 
the example of a summary index4 of the 
eight health behaviour indicators previ-
ously discussed. While a quarter of Esto- 
nian adults aged 16 to 64 were not ex-
posed to any health behaviour risk factors, 
and slightly over half were exposed to one 
or two factors, every fifth respondent was 
exposed to three or more risk factors. 
 Figure 2.3.5 presents odds ratios ad-
justed for demographic and socioeco-
nomic factors for associations between 
multiple concurrent risk factors and men-
tal health indicators. Compared to re-
spondents who were not exposed to any 
risk factors, those exposed to one or two 
behavioural risk factors had 1.5 times the 
odds of experiencing stress, depression, 
fatigue and suicidal thoughts. However, 
in the presence of three or more risk fac-
tors, the corresponding odds ratios for all 

4 Indicators: irregular diet, consumption of sugary foods, body mass index ≥ 30.0, participating in recreational 
sports once a week or less, screen time ≥ 6 hours per day, daily smoking, alcohol use 4 to 7 days a week, 
drug use within the previous 12 months. The sum index is the sum of binary variables presented as risk 
factors and reflects the number of risk behaviours present.

The greater the number of 
behavioural risks, the higher 
the probability of mental 
health problems.
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Figure 2.3.4. Adjusted odds ratios with 95% confidence intervals for health beha-
viour indicators by mental health indicators

SOURCE: figure by the author, based on data from the 2020 Health Behaviour among Estonian Adult Population survey
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12 months). In order to explore the relationship between health behaviour and mental health, separate logistic regression analysis models, unad-
justed and adjusted for all variables, were prepared for the variables of stress, depression, fatigue and the occurrence of suicidal thoughts, based 
on data from the 2020 Health Behaviour among Estonian Adult Population survey, with added county weights.
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Figure 2.3.5. Association between concurrent health behaviour risk factors and 
mental health indicators (adjusted odds ratios with 95% confidence intervals) in 
adults aged 16 to 64 years 

SOURCE: figure by the author, based on data from the 2020 Health Behaviour among Estonian Adult Population survey
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mental health indicators are more than 
2.5 times as great. Therefore, the higher 
the behavioural risk factors, the greater 
the likelihood of having mental health 
problems.

Patterns of inequality in 
the relationship between 
lifestyle and mental health

Lower socioeconomic status is gen-
erally associated with poorer health. 
This pattern also applies to mental 

health in Estonian data (see Figure 2.3.6), 
where an analysis based on the respond-
ents’ gender, age, ethnicity, marital status 
and health behaviour indicators showed 
that both non-working respondents and 
those with lower education and income 
levels had higher odds of experiencing 
mental health problems. Although the 

associations varied across mental health 
indicators, the most notable relative dif-
ferences occurred for income. For ex-
ample, variation in the odds of having  
suicidal thoughts was nearly 2.5-fold be-
tween the lowest and highest income 
groups. One explanation for these expect-
ed associations is that people with lower 
social status experience more chronic 
stressors, immediate coping difficulties, 
and more often negative life events.
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thoughts

Stress Depressive-
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Fatigue Suicidal 
thoughts

Lower socioeconomic status 
is generally associated with 
poorer health, and this pattern 
also applies to the mental 
health of adults in Estonian 
data.
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Figure 2.3.6. Adjusted odds ratios with 95% confidence intervals for demographic 
and socioeconomic indicators by mental health indicators

SOURCE: figure by the author, based on data from the 2020 Health Behaviour among Estonian Adult Population surve

NOTE: Adjusted for demographic and socioeconomic and health behaviour variables.
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this almost 2.5-fold educational difference 
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more than 4-fold difference. In an analy-
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count the effects of other demographic 
variables, the educational variation in  
daily smoking was even greater: com-
pared to respondents with higher educa-
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lowest education and those with higher 
education was more than threefold (OR 
3.60) in the model predicting participa-
tion in recreational sports and more than 
double (OR 2.07) in the model predicting 
obesity. There is another aspect to the 
health effects of inequality: lower socio-
economic status can also mean a lower 
probability of health behaviour change. 
While this association may not be univer-
sal, overweight adults with higher educa-
tion had 1.45 times the odds of increasing 
their physical activity compared to over-
weight adults with basic education (Reile 
and Leinsalu 2019).
 The accumulation of factors related to 
unfavourable socioeconomic status also 
increases the risk of mental health prob-
lems. When the variables of education 
level, income and employment status 

were combined into a sum index of low 
socioeconomic status (containing at least 
two elements from the following: prima-
ry or lower education level, belonging to 
the lowest income quartile, being un-
employed) and correlations between low 
socioeconomic status and mental health 
outcomes were examined, it was clear 
that deprivation was strongly associated 
with mental health outcomes (see Figure 
2.3.7). Without behavioural risk factors, 

Figure 2.3.7. Relationship between low v. other socioeconomic status (adjusted 
odds ratios with 95% confidence intervals) and mental health indicators by number 
of behavioural risk factors

SOURCE: figure by the author, based on data from the 2020 Health Behaviour among Estonian Adult Population survey
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Figure 2.3.8. Mean predicted probability of mental health indicators by county
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deprivation was associated with only the 
variables of depressiveness and suicidal 
ideation. However, when behavioural risk 
factors were added, the association be-
tween lower socioeconomic status and 
mental health vulnerability became very 
noticeable.
 Additional variation in mental health 
indicators emerged between regions.  
Figure 2.3.8 presents the probabilities of 
the occurrence of mental health prob-
lems by county. These have been adjusted 
for demographic, socioeconomic and life-
style factors.5 Although there were only 
marginal regional variations in mental 
health indicators (taking demographic, 
socioeconomic and health behaviour indi-
cators into account) as a whole, compared 

to Harjumaa, the probability of experienc-
ing stress was statistically significantly  
(p < 0.05) higher in Jõgevamaa and Pär-
numaa counties, and correspondingly 
lower in Ida-Virumaa. The probability of 
experiencing depressiveness was high-
er in Jõgevamaa, while only adults in 
Ida-Virumaa were more likely to feel fa-
tigued than those in Harjumaa.

Health behaviours and mental 
health are closely correlated 
in adults. Although a closer in-

spection reveals differences between 
groups, it is generally true that behav-
ioural patterns less supportive of overall 
health usually also indicate poorer men-
tal health. Over time, the relationship 
between health behaviour and mental 
health factors has grown stronger. The 
trends in health behaviour and perceived 
stress presented in the time series reflect 
broader changes in society and the gen-
eral way of life, supporting the hypoth-
esis that health behaviour and mental 
health are shaped by the interplay of 

resources provided by the surrounding 
environment and individual behavioural 
choices and opportunities.
 A closer look at health behaviour in-
dicators revealed that diet, body weight 
and physical activity, as well as risk be-
haviour, were strongly associated with 
mental health indicators. While for most 
individual indicators the associations 
varied depending on which aspect of 
mental health was assessed, an irregu-
lar diet was associated with increased 
odds of experiencing mental health 
problems in all models. In addition, the 
analysis showed that the accumulation 
of behavioural risks can lead to more  

Variations by county in stress, fati-
gue, depressiveness and suicidal 
thoughts were generally modest.

SUMMARY

5 The probabilities presented as county averages are based on the probability of the individual event (the 
corresponding mental health problem) predicted by the regression model adjusted for demographic, 
socioeconomic and health behaviour factors.
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negative health outcomes. In the pres-
ence of three or more concurrent health 
behaviour risk factors, the odds ratios for 
all mental health indicators increased 
more than 2.5-fold. 
 While the above suggests that in-
creased risk behaviour indicates a higher 
probability of mental health problems, 
demographic and socioeconomic varia-
tion must also be considered. In self-re-
ported data, mental health problems 
were more common in women and 
younger age groups. However, the analy-
sis showed that mental health problems 
were also significantly more common 
among groups with lower income. Lower 
socioeconomic status increased the risk 
of both health-damaging behaviour and 

mental health problems. This was par-
ticularly evident in the analysis stratified 
by risk behaviour, where low socioeco-
nomic status was associated with more 
than twice the odds of experiencing mul-
tiple mental health problems even when 
no behavioural risk factors were present. 
Some differences in mental health in-
dicators were also found between re-
gions, but these variations by county in 
the mean values of stress, fatigue, de-
pressiveness and suicidal thoughts were 
generally modest.
 Therefore, the lifestyle and mental 
health of adults are clearly associated. 
However, the complex patterns of in-
equality expressed in this relationship 
highlight the need to treat health as a re-
source that is not uniformly distributed. 
The various ways in which our surround-
ing environments produce individual 
differences in health raise the question: 
how much of our lifestyle is shaped by 
our own choices, and how much of it is 
shaped by the opportunities we have? 
The answer to this question will deter-
mine whether and how we can prevent 
and alleviate public health problems 
related to risk behaviour and mental  
health in society. ●
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Health behaviour and mental 
health are shaped by the inter-
play of resources provided by the 
surrounding environment and 
individual behavioural choices and 
opportunities.


