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Abstract
Background  The study aimed to examine whether after confounding by possible socio-demographic and other risk factors, 
psychological well-being is independently associated with reduced all-cause and cardiovascular mortality.
Methods  Initial data were collected within the framework of the international project HAPIEE in 2006–2008. A random 
sample of 7115 individuals aged 45–72 years was screened. Deaths were evaluated by death register of Kaunas city (Lithu-
ania) in a follow-up study till 2016. Psychological well-being was evaluated by a CASP-12 questionnaire. Socio-demographic, 
lifestyle, biologic factors and depressive symptoms were evaluated.
Results  Age-adjusted survival curves revealed that psychological well-being predicts longevity in men and women 
(p < 0.001). After adjustment for many possible confounders psychological well-being was independently associated with 
all-cause mortality in men (HR 0.77; 95% CI 0.62–0.94) and women (HR 0.73; 95% CI 0.56–0.96). However, psychological 
well-being association with cardiovascular mortality attained statistical significance only in the women’s group (HR 0.53; 
95% CI 0.33–0.87), but not in men (HR 0.98; 95% CI 0.72–1.33).
Conclusions  Psychological well-being is an important predictor of longevity, controlling well-recognized risk factors such 
as age, education, cardiovascular diseases, social status, marital status, lifestyle and biological factors and depressive symp-
toms. Positive psychological well-being should be taken into account when screening older people to prevent negative health 
outcomes.
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Background

It has been known that cognitive and personality traits of a 
person are associated with health outcomes like mortality 
[1, 2]. Moreover, there is growing evidence that dynamic 
psychological aspects of a person, like emotions, might be 
linked with mortality too [3, 4]. Some studies suggest psy-
chological well-being’s (PWB) effect on long-term survival 
[5–8], especially its protective role from CVD mortality [9]. 
PWB consists of autonomy, self-acceptance, purpose in life, 
environmental mastery, positive relationships and personal 
growth [10]. However, there is an evidence that negative 
emotions, but not the positive ones, have an influence on 
long-term survival [1, 11]. Also it has been argued that PWB 
does not have any direct effect on mortality [12, 13].

The influence of positive affect on health outcomes is still 
unclear [7]. Many studies established higher mortality risk 
for the people with depressive symptoms [14–18], emphasiz-
ing the importance of mental health problems when dealing 
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with physical health outcomes [14, 18]. However, there is a 
lack of studies analysing associations between positive fac-
tors such as PWB and mortality in middle-income countries 
[6]. It is crucial to analyse PWB and mortality associations 
in countries with different economical status as PWB pro-
file depends on geopolitical status of the country the person 
lives in [6, 19, 20]. Moreover, it is still unclear if PWB is 
an independent predictor of mortality, or it works through 
socio-demographic and other health factors [12, 13, 21]. It 
has been argued if PWB predicts all-kind mortality or is 
the link specific [9]. Gender influence on the association 
between PWB and mortality is also the matter of discussion 
[22, 23].

So the aim of this study was to examine, whether after 
confounding by possible socio-demographic and other risk 
factors, PWB is independently associated with reduced 
mortality.

Methods

Study sample

Data from the survey performed in the framework of the 
international HAPIEE (Health, Alcohol and Psychoso-
cial Factors in Eastern Europe) study are presented [24]. 
A random sample of 10,940 Kaunas city (Lithuania) men 
and women aged 45–72 years, stratified by gender and age 
was selected from Lithuanian register of population. The 
response rate was 65%, thus 7115 respondents participated 
in this health survey from 2006 to 2008. We excluded 592 
respondents because of incomplete information on PWB. 
Only participants who answered more than 75% of the ques-
tions were included. Missing values were changed with the 
average of row. Excluded persons did not differ from the 
rest of the cohort according to other analysed variables. In 
addition, 1402 (21.5%) participants with CVD at baseline 
(coronary heart disease (CHD) or stroke) were excluded 
from the analysis of CVD mortality risk. The final number 
of participants included in the analysis was 6523 for all-
cause mortality, and 5121 for CVD mortality. The study was 
approved by the Ethics Committee at University College 
London, UK and by Kaunas Regional Biomedical Research 
Ethics Committee.

Measures

PWB scale

PWB was evaluated by a Control Autonomy Self-realization 
and Pleasure (CASP-12) questionnaire [25]. It is composed 
of 12 statements. Participants indicate how often (often, 

sometimes, not often, never) each statement applies to them. 
The total score ranges from 12 to 48, where a higher score 
represents higher PWB. The internal consistency of the scale 
was good (Cronbach’s α = 0.74). The scale was dichotomised 
to produce two groups of PWB, one consisting participants 
with high PWB and the other of participants with lower 
PWB. Participants were classified as having a higher PWB 
if the CASP-12 score was higher or equal to the median: 
≥ 40 in men and ≥ 38 in women.

Depressive symptoms

Depressive symptoms were measured using the ten-item 
Center for Epidemiologic Studies Depression Scale (CES-D 
10) [26]. Specially trained personnel filled in questionnaires 
by interviewing the respondents. The subjects were asked 
to evaluate the presence of ten depressive symptoms during 
the past week on a two-point scale: yes or no. Each symp-
tom was scored 0 (no) or 1 (yes), resulting in a total score 
of 0–10. The subjects with CES-D 10 scores of 4 or more 
were classified as having depressive symptoms [27, 28]. The 
scale showed good enough internal consistency (Cronbach’s 
α = 0.72).

Other variables determined using the questionnaire

The standard questionnaire included questions regarding 
the respondent’s age, education, self-rated health, quality of 
life, smoking status, alcohol consumption, physical activity, 
number of children, employment status, etc. These variables 
were determined using the questionnaire by HAPIEE study 
protocol [24]. The cutoffs of variables were used in other 
scientific analysis too [29–31].

Education was classified into five education levels: pri-
mary, vocational, secondary, college and university. Mari-
tal status of all study participants was divided into five 
groups: single, married, cohabited, divorced and widowed. 
Participants were classified as not having children, having 
one, two or three and more children. Employment status 
was derived by classifying participants into employed, 
employed-retired, employed-disabled, disabled, retired and 
unemployed groups. Study participants were also classified 
by social activity and social participation. Social activity 
was evaluated by statements about participating in clubs, 
going to church, restaurants, theatres, sports clubs, etc. Par-
ticipants were divided into three groups: low, moderate and 
high social activity. Social participation shows the percent-
age of the sample being a member of a social organization. 
An indicator of material deprivation was assessed by ques-
tions about how often the person’s household had difficul-
ties in buying enough food or clothes and paying bills for 
housing, heating and electricity. A higher deprivation score 
means a lower level of deprivation.
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Smoking habits were assessed according to the current 
smoking status. The respondents were classified into three 
groups: smokers, former smokers and never smokers. A sub-
ject who smoked at least one cigarette per day was classified 
as current smoker. Alcohol consumption was measured by 
asking participants how often they drink alcohol: every day, 
2–4 times per week, once per week, 1–3 times per month, 
less than once per month, never. Physical activity was deter-
mined by meantime spent per week during leisure time in 
winter and summer for walking, moderate and hard work, 
gardening and other physical activities. Physical activity was 
determined by the mean length of time spent per week dur-
ing leisure time in winter and summer for walking, moderate 
and hard work like gardening and other physical activities. 
The respondents were categorized into two groups according 
to their physical activity in leisure time: physically active 
(10 h or more) and inactive (< 10 h).

Measurements

Blood pressure was measured three times, using an 
oscillometric device (Omron M5-I) after a 5  min rest. 
The mean of three systolic and diastolic blood pres-
sure was used. Arterial hypertension was defined as 
systolic blood pressure ≥ 140  mmHg and/or diastolic 
blood pressure ≥ 90  mmHg, or normal blood pressure 
(< 140/90 mmHg) if the person had taken antihypertensive 
drugs within the last 2 weeks. Body Mass Index (BMI) was 
calculated as weight (kg) divided by the square meters of 
height.

Laboratory analyses

Biochemical analyses were conducted for > 6 h fasting par-
ticipants. Concentration of glucose in capillary blood was 
determined by an individual glucometer “Glucotrend” [32]. 
Serum samples were analysed centrally in one batch in the 
WHO Regional Lipid Reference Centre, Institute of Clinical 
and Experimental Medicine, Prague (Czech Republic). Lipid 
concentrations [low-density lipoprotein (LDL) cholesterol, 
high-density lipoprotein (HDL) cholesterol, and triglycer-
ides] in serum were measured, using a conventional enzy-
matic method.

Cardiovascular diseases

Coronary heart disease (CHD) at baseline was determined 
by: (1) a documented history of myocardial infarction (MI) 
and/or ischemic changes on electrocardiogram (ECG) coded 
by Minnesota codes (MC) 1–1 or 1–2 [33]; (2) angina pecto-
ris as defined by G. Rose’s questionnaire (without MI and/or 
MC 1–1 or 1–2) [34]; (3) ECG findings coded by MC 1–3, 
4–1, 4–2, 4–3, 5–1, 5–2, 5–3, 6–1, 6–2, 7–1, or 8–3 (without 

MI and/or MC 1–1, 1–2 and without angina pectoris). Previ-
ous stroke was determined according to a documented his-
tory of stroke.

Follow‑up

The data from the regional mortality register based on death 
certificates were used for the follow-up of participants. Only 
underlying causes of death were considered. Death certifi-
cates based on medical documentation were sufficiently 
valid and complete [35]. Deaths between the baseline sur-
vey date and December 31st 2015 were registered. Causes 
of death were coded by the International Classification of 
Diseases (ICD) (versions 9 and 10): deaths of CVD included 
codes 390–458 of ICD-9 and codes I00–I99 of ICD-10. 
Over the period of 2006–2015, 747 death cases from any 
cause (484 men and 263 women) and 163 deaths from CVD 
(excluding those with previous CVD at entry) (114 men and 
49 women) were registered. The mean duration of follow-
up was 8.16 ± 1.6 years (7.93 ± 1.9 years among men and 
8.35 ± 1.3 years among women).

Statistical analysis

Descriptive statistics were calculated for variables included 
in the data analysis. The prevalence of lifestyle factors was 
compared in gender and PWB groups via χ2 tests. Mean dif-
ferences were tested via t-test.

The Kaplan–Meier survival curves for cumulative all-
cause mortality and CVD mortality according to the cat-
egories of PWB for men and women were plotted. Log rank 
test was performed to evaluate difference between PWB 
categories.

Hazard ratios (HR) and 95% confidence intervals (CI) 
were estimated by the multivariate Cox proportional hazards 
regression for all-cause and CVD mortality separately for 
men and women. PWB dichotomization by median score 
was chosen because it resulted in increased power and esti-
mates of the HR and the cutpoint were less biased when 
compared with the univariate approach.

For multivariate analysis, we entered all variables that 
were significantly associated with all-cause and CVD mor-
tality in the univariate Cox proportional hazards regression 
analysis. Attained age in months was used as time-scale. 
Several models were assessed. For all-cause mortality: 
Model 1 for men and women-adjusted for age. Model 2 
adjusted for all the variables in Model 1 plus socio-demo-
graphic and socio-economic factors: for men—marital sta-
tus, education, employment status, social activity, material 
deprivation, number of children, and social participation; 
for women—education, employment status, social activ-
ity, and material deprivation. Model 3 adjusted for all the 
variables in Model 2 plus lifestyle and biologic factors: 
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for men—HDL cholesterol, LDL cholesterol, glucose, tri-
glycerides, smoking habits, alcohol consumption, physical 
activity, depression symptoms, and arterial hypertension; 
for women—BMI, HDL cholesterol, LDL cholesterol, glu-
cose, triglycerides, smoking habits, physical activity, and 
arterial hypertension. For cardiovascular mortality: Model 
1 for men and women—adjusted for age. Model 2 adjusted 
for all the variables in Model 1 plus socio-demographic and 
socio-economic factors: for men—marital status, education, 
employment status, social activity; for women—employment 
status, social activity. Model 3 adjusted for all the variables 
in Model 2 plus lifestyle and biologic factors: for men—
triglycerides, smoking habits, physical activity and arterial 
hypertension; for women—BMI, HDL cholesterol, LDL 
cholesterol, glucose, and systolic blood pressure.

The relative impact for each covariate on the association 
between PWB and all-cause mortality was assessed using 
the formula as described by Lynch et al. [36] (HRmodelA 
− HRmodelB)/(HRmodelA − 1), where model A is the unad-
justed model and where model B includes the covariate.

Data were analysed using the IBM SPSS Statistics 20.0. 
p < 0.05 values were considered statistically significant.

Results

Table 1 presents the baseline characteristics of the study 
participants by PWB groups (lower PWB and higher PWB). 
Significant differences in biological CVD risk factors were 
ascertained according to the level of PWB and in gender 
groups. Moreover, associations were found in the distribu-
tion of the socio-demographic, and socio-economic factors 
across the two categories of PWB. Lifestyle habits also var-
ied across the two categories of PWB and gender groups 
(Table 1).

The Kaplan–Meier survival curves for cumulative all-
cause mortality and mortality from CVD according to the 
categories of PWB for men and women, adjusted for age 
are presented in Figs. 1 and 2. Log-ranked test revealed that 
the cumulative survival rate within 8.16 years of follow-up 
differed significantly (p < 0.016) for the two PWB groups 
that represent successive levels of higher PWB, with lower 
PWB predicting shorter survival.

Table 2 presents multivariate association of PWB with 
all-cause and cardiovascular mortality in men and women, 
after adjustment for socio-demographic, socio-economic 
factors and lifestyle and biologic risk factors. Men and 
women with higher PWB had the lowest age-adjusted risk 
of all-cause mortality (respectively, HR 0.58 and HR 0.56) 
and risk of CVD mortality (respectively, HR 0.63 and HR 
0.41), compared to respondents with lower PWB (Model 
1). After adjustment by age plus socio-economic factors 
and lifestyle factors (Model 2) the women with higher PWB 

had the lowest age-adjusted risk of all-cause mortality (HR 
0.69) and risk of CVD mortality (HR 0.51), compared to 
women with lower PWB. Additional adjustment by lifestyle 
and biologic risk factors (Model 3) attenuated the risk in 
women group, but the pattern remained. However, in men 
after additional adjustment, significant differences of higher 
and lowest PWG groups were found in all-cause mortal-
ity, but not in mortality from CVD. So, a clear effect of 
higher PWB to all-cause mortality was ascertained in men 
and women, yet for CVD mortality there was a clear effect 
only in women group.

Table 3 shows relative impact of covariates on association 
between PWB and all-cause mortality in men and women. In 
men’s group, the most notable relative impact on the asso-
ciation was found for social activity (12% explained vari-
ance), depressive symptoms (9%), physical activity (9%), 
employment status (7%). In women’s group, the most nota-
ble relative impact on the association was found for social 
activity (15%) and employment status (13%). As for the 
other covariates, the current analysis revealed that mediat-
ing effects on the association between PWB and mortality 
were less significant.

Discussion

PWB was associated with reduced risk of all-cause mortality 
and CVD mortality in Lithuanian adults who were CVD-free 
at baseline. Survival curves revealed PWB to be a protective 
factor against mortality during more than 8 years. The link 
was ascertained in previous studies too [5–8]. The associa-
tion between PWB and all-cause mortality held even after 
adjusting for potential socio-demographic, socio-economic, 
biological and behavioural covariates. So the study results 
argue that PWB is associated with better survival regardless 
of negative affect, unlike some previous studies [11, 37].

The study raised some more interesting questions. First, 
gender issue in the association between PWB and CVD mor-
tality. In this study after confounding for possible covariates, 
PWB was associated with mortality from CVD in women, 
but not in men. The link lost its significance after adjust-
ing for socio-demographic, socio-economic, biological 
and behavioural factors. Previous study revealed that Iki-
gai, known as well-being in the culture of Japan, effect was 
stronger for men than women [22]. But we did not man-
age to find a study showing analogic to our results. Also it 
could not be pointed to small number of death cases, because 
the deaths from CVD number in women group were even 
smaller, compared to men. So the reason might be differ-
ent correlates of PWB connected to mortality. As previous 
studies found, sex differences in association between PWB 
and CVD, might be contributed by different biological risk 
factors in genders [38].
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Table 1   Baseline characteristics 
of the study population by the 
level of psychological well-
being (PWB)

Men Women

Lower PWB Higher PWB Lower PWB Higher PWB

< Median ≥ Median < Median ≥ Median

Mean age [years (SD)] 60.8 (7.6) 60.4 (7.6) 61.1 (7.5) 59.8 (7.6)***
BMI, kg/m2 [mean (SD)] 28.5 (4.9) 28.5 (4.4) 30.4 (5.9) 29.7 (5.6)***
Triglycerides [mmol/l (SD)] 1.51 (1.02) 1.44 (0.92)* 1.50 (0.82) 1.41 (0.79)**
HDL cholesterol [mmol/l (SD)] 1.40 (0.39) 1.40 (0.36) 1.55 (0.38) 1.58 (0.37)**
LDL cholesterol [mmol/l (SD)] 3.68 (1.03) 3.71 (0.97) 3.88 (1.05) 3.90 (1.04)
Glucose [mmol/l (SD)] 5.85 (1.37) 5.80 (1.21) 5.89 (1.29) 5.81 (1.13)
Arterial hypertension (%) 74.9 73.2 67.0 60.5***
Smoking status (%)
 Current 33.9 26.9* 10.1 9.7
 Former 30.3 32.0 6.9 7.2
 Never 35.8 41.0* 83.0 83.1

Alcohol consumption (%)
 Every day 7.5 5.2* 0.8 1.2
 2–4 times per week 14.6 17.7* 2.1 3.3*
 Once a week 15.7 16.6 5.8 8.1
 1–3 times per month 33.0 33.7 27.1 34.3*
 Less than once a month 23.3 21.8 53.9 48.0*
 Never 5.9 5.0 10.3 5.1*

Physically active (%) 64.5 72.4*** 76.5 84.2
Marital status (%)
 Married 82.0 85.6* 53.3 57.8*
 Single 2.4 1.4 5.9 5.6
 Cohabiting 1.4 1.4 1.1 0.6
 Divorced 8.1 7.0 17.0 15.1
 Widowed 6.1 4.6 22.7 20.9

Number of children (%)
 0 7.7 4.8* 11.2 10.2
 1 26.4 23.1* 31.4 27.1*
 2 54.1 58.1* 47.7 53.8*
 3 and more 11.8 14.0 9.7 8.9

Education level (%)
 Primary 7.6 6.8 9.6 5.1*
 Vocational 11.2 9.0* 9.9 6.7*
 Secondary 32.6 29.2* 28.5 22.4*
 College 18.0 18.0 25.7 28.5
 University 30.6 37.0* 26.3 37.3*

Employment status (%)
 Employed 35.6 45.3* 26.7 37.2*
 Employed-retired 15.7 23.3* 11.2 17.1*
 Employed-disabled 5.1 3.3* 3.6 2.9
 Unemployed 3.6 2.2* 3.6 3.5
 Retired 25.3 20.3* 40.7 32.4*
 Disabled 14.7 5.6* 14.2 6.9*

Social participation (%) 85.6 81.6** 9.8 15.6***
Social activity (%)
 Low 42.1 26.7* 38.1 20.0*
 Moderate 34.7 32.9 40.6 38.9
 High 23.2 40.4* 21.3 41.1*

Material deprivation (%) 33.5 13.9*** 49.7 26.8***
Depressive symptoms (%) 26.7 5.1*** 49.6 13.7***
CHD (%) 25.3 16.1*** 27.9 17.8***
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Possible confounders were analysed in this study too. 
Some different covariates were established according to 
gender. However highest relative impact on association 
was ascertained for social activity both in men and women. 
It is known that social isolation has a direct effect on mor-
tality [39]. In men, depressive symptoms and smoking 
habits were important covariates in association between 
PWB and mortality, but it was not significant in women. 
In association of PWB and all-cause mortality, employ-
ment status was an important covariate in both genders. 
Employment status in this study covers disability aspect 
as one of the categories is disabled. Previous studies 

established that disability and mobility impairment is an 
important associate of mortality [4], so it is seen in results 
of this study too. Moreover, employment status was more 
significant in women compared to men, maybe because we 
had higher rates of unemployment and disability between 
women compared to men, as in previous studies [40].

After more than 8 years of follow-up the conclusion 
can be drawn about independent association between 
PWB and survival. As was said before, a protective role 
of high positive PWB should be taken into account [6]. 
Although mostly important correlates were controlled, it 

Table 1   (continued) CHD coronary heart disease, SD standard deviation, BMI Body Mass Index, HDL high-density lipoprotein, 
LDL low-density lipoprotein
*p < 0.05, **p < 0.01, ***p < 0.001 as compared to the group with lower psychological well-being (distri-
butions were compared using χ2, mean values were compared using t-test)

Fig. 1   Kaplan–Meier survival (all-cause mortality) curves according 
to the categories of psychological well-being for men and women, 
adjusted for age

Fig. 2   Kaplan–Meier survival (cardiovascular mortality) curves 
according to the categories of psychological well-being for men and 
women, adjusted for age
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Table 2   Multivariate association of psychological well-being with cardiovascular and all-cause mortality in men and women, after adjustment 
for socio-demographic, socio-economic, lifestyle and biologic risk factors

Model 1 adjusted for age
Model 2 adjusted for all the variables in Model 1 plus socio-demographic and socio-economic factors
Model 3 adjusted for all the variables in Model 2 plus lifestyle and biologic factors. For details see in “Methods” and “Statistical analysis”
Bold typeface indicates significance
CI confidence interval, HR hazard ratio, CI confidence interval
a Without CVD at baseline survey

Psychological 
well-being (PWB)

No. of deaths (n) Model 1 HR (95% CI) Model 2 HR (95% CI) Model 3 HR (95% CI)
Men Women Men Women Men Women

All-cause Mortality

Lower PWB  Men 289 (1388) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.)
 Women 162 (1604)

Higher PWB  Men 195 (1552) 0.58 0.56 0.70 0.69 0.77 0.73
 Women 101 (1979) (0.49–0.70) (0.44–0.72) (0.57–0.85) (0.53–0.91) (0.62–0.94) (0.56–0.96)

Psychological 
well-being (PWB)

No. of deaths (n) Model 1 HR (95% CI) Model 2 HR (95% CI) Model 3 HR (95% CI)
Men Women Men Women Men Women

Cardiovascular Mortalitya

Lower PWB  Men 62 (1037) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.)
 Women 33 (1157)

Higher PWB  Men 52 (1302) 0.63 0.41 0.88 0.51 0.98 0.53
 Women 16 (1625) (0.43–0.91) (0.22–0.74) (0.67–1.16) (0.32–0.79) (0.72–1.33) (0.33–0.87)

Table 3   Relative impact of 
covariates on association 
between psychological well-
being and all-cause mortality in 
men and women

CI confidence interval, HR hazard ratio, HDL high-density lipoproteins, LDL low-density lipoproteins
a Adjusted by age

Covariate Men Women

HR 95% CI Relative impact on 
association (%)

HR 95% CI Relative impact 
on association 
(%)

No covariatea 0.58 0.49–0.7 0.56 0.44–0.72
Marital status 0.59 0.49–0.70 1
Education 0.60 0.5–0.72 4 0.58 0.45–0.74 5
Number of children 0.59 0.49–0.71 1
Employment status 0.61 0.55–0.8 7 0.62 0.48–0.79 13
Material deprivation 0.60 0.49–0.72 3 0.59 0.46–0.76 7
Social participation 0.59 0.49–0.71 1
Social activity 0.63 0.53–0.76 12 0.62 0.4–0.81 15
Body Mass Index 0.57 0.44–0.73 2
HDL cholesterol 0.61 0.5–0.73 6 0.58 0.45–0.74 4
LDL cholesterol 0.60 0.5–0.72 4 0.57 0.44–0.73 1
Glucose 0.58 0.49–0.7 0 0.56 0.43–0.72 0
Triglycerides 0.59 0.49–0.7 1 0.56 0.43–0.72 0
Arterial hypertension 0.58 0.49–0.7 0 0.57 0.45–0.74 3
Alcohol consumption 0.59 0.49–0.71 2
Smoking habits 0.61 0.51–0.73 6 0.56 0.44–0.72 0
Physical activity 0.62 0.52–0.74 9 0.58 0.45–0.74 4
Depressive symptoms 0.62 0.51–0.75 9
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is an observational study and causal relationships cannot 
be generated.

The present study has several strengths. It is a longitu-
dinal study of middle-aged and older Lithuanians analys-
ing association between PWB and mortality with quite 
long follow-up—more than 8 years. For our knowledge 
this is the first attempt in Baltic countries to analyse the 
link between PWB and longevity. Also it examined PWB 
associations with longevity independent from negative 
affect, adjusting for depressive symptoms. Not only socio-
demographic, socio-economic and behavioural factors 
were included into analysis, but many classical biological 
risk factors for CVD mortality too. Moreover, this study 
is sensitive to gender and proved some gender differences 
in association between PWB and mortality.

This study has several limitations too. The study 
included representative sample of Kaunas city; however, it 
does not represent the national sample and cannot be gen-
eralized to any other country. Besides, not all participants 
filled the PWB scale and were excluded from the analysis. 
Yet, those participants did not differ from other partici-
pants significantly. Finally, the response rates lower than 
70% might have resulted in selection bias and potential 
underestimation of the prevalence of worse psychological 
well-being and CVD, if non-response was associated with 
a more adverse risk profile. PWB was measured only in the 
beginning of the study and the possible fluctuation was not 
controlled [4]. There might be some more potential con-
founding factors which were not included in to study, such 
as predictors of PWB—personality [41] or stress [42].

Conclusion

PWB is an important predictor of longevity controlling 
for well-recognized risk factors such as age, education, 
CVD, social status, marital status, and lifestyle. Positive 
PWB influence on mortality is especially important in 
older population. Not only depressive symptoms, but also 
positive psychological factors should be taken into account 
when screening older people to prevent negative health 
outcomes.
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