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Abstract

Background Unhealthy lifestyle behaviours, including unhealthy alcohol consumption, physical inactivity, smoking,
and nonadherence to dietary recommendations, are major contributors to non-communicable diseases and mortal-
ity. While adopting healthy behaviours can reduce these risks in middle-aged adults, research is limited. Therefore,
the aim of this study was to assess the distribution of unhealthy lifestyle behaviours in middle-aged adults and their
associations with socioeconomic factors, social support, and history of disease.

Method This was a cross-sectional study of the Swedish CArdioPulmonary biolmage Study (SCAPIS) cohort (2013-
2018) at six Swedish university hospitals. Multilevel regression models were estimated using Bayesian inference
with priors shrinking covariate estimates towards the null.

Results In total, 59 909 participants, aged 50-64 years old were invited to SCAPIS, of which 30 154 (50.3%) decided
to participate. The mean age of participants was 58 (SD=4) years old, and 51% were women (n=15 508). Men had
higher unhealthy alcohol consumption and were less adherent to dietary recommendations compared to women.
Older participants were more physically inactive compared to younger participants.

Low education and financial difficulties were associated with smoking, physical inactivity, and poor diet adherence.
Financial difficulties were also associated with unhealthy alcohol consumption. Having more people to turn to in dif-
ficulties was associated with lower alcohol consumption. Lack of appreciation and comfort support was associated
with smoking and poor diet adherence. Diabetes was associated with lower alcohol consumption. Diabetes and lung
diseases were associated with smoking and inactivity.
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Conclusions Middle-aged adults with lower socioeconomic status, less quality social support, and a history of dis-
ease were more likely to engage in unhealthy behaviours. This study helps to identify groups of middle-aged adults
who may require additional attention when it comes to prioritizing the development of preventive measures.

Keywords Unhealthy lifestyle behaviour, Middle-aged adults, Alcohol consumption, Physical inactivity, Diet, Smoking

Textbox 1. Contributions to the literature

« There is limited research on unhealthy lifestyle behaviours in middle-
aged adults.

+ By examining socioeconomic factors, social support, and medical
history together, the study provides a holistic view of which factors are
associated with unhealthy behaviours in middle-aged adults.

- Unhealthy lifestyle behaviours, such as smoking and poor diet adher-
ence, are unevenly distributed across different social and economic
backgrounds, highlighting the need for targeted health interventions.

« Social support can both positively and negatively influence health
behaviours, deepening our understanding of its impact.

Introduction

Unbhealthy lifestyle behaviours, including unhealthy alco-
hol consumption, physical inactivity, smoking, and non-
adherence to dietary recommendations, are among the
leading causes of non-communicable diseases—includ-
ing cardiovascular disease, cancer and diabetes [1-3].
Over the past decade, adherence to a healthy lifestyle has
decreased [4, 5], except for a notable reduction in smok-
ing prevalence [6]. Research on unhealthy lifestyle behav-
iours has largely been concentrated in the early half of
the life course, namely, childhood, adolescence and early
and young adulthood [7, 8], and in older adults [9, 10].
However, the literature concerning unhealthy lifestyle
behaviours in middle-aged adults is limited [11].

Middle age holds considerable significance in life’s
journey, as it marks not only the commencement of the
concluding phase of one’s professional accomplishments
but also stands as the threshold before the onset of old
age and physical decline that follows [11].

Research in middle-aged adults shows that adherence
to healthy behaviours could reduce the risk of non-com-
municable diseases and all-cause mortality [12, 13], and
middle-aged adults who newly adopt a healthy lifestyle
experience benefits of lower rates of cardiovascular disease
and mortality [14]. This emphasizes that to minimize the
risk of poor health in later life, there is a need for effec-
tive strategies to change middle-aged adults’ behaviour. It
is, therefore, important to identify factors associated with
unhealthy lifestyle behaviours, as this allows for targeted
interventions and the development of evidence-based
strategies. This study aimed to assess the distribution of
unhealthy lifestyle behaviours in middle-aged adults and
to estimate conditional associations between unhealthy

lifestyle behaviours with biological sex, age, socioeconomic
factors, social support, and history of disease.

Methods

This study was a cross-sectional study based on the base-
line data from the Swedish CArdioPulmonary biolmage
Study (SCAPIS) [15], which is a Swedish nationwide pop-
ulation-based cohort study mainly designed to research
cardiovascular and chronic obstructive pulmonary
diseases. The SCAPIS data collection was carried out
between 2013 and 2018 as a multicentre study at Swedish
university hospitals. The participants visited the univer-
sity hospital on two to three occasions within a two-week
period. During the first visit, the participant filled in an
extensive questionnaire on lifestyle behaviours. In total,
59 909 individuals were invited to SCAPIS, of which 30
154 (50.3%) decided to participate.

Outcomes and measures

Participants of SCAPIS were asked to complete a ques-
tionnaire including questions on biological sex, age,
socioeconomic factors, social support, history of disease,
family history of disease, alcohol consumption, smoking,
physical inactivity, and intake of food and drinks.

Socioeconomic factors assessed were educational level,
employment status, marital status, ability to find 1800
Euros in a week for unforeseen events, difficulties manag-
ing regular expenses, living situation, region of birth, and
parents’ region of birth.

Social support was assessed with a validated condensed
version of the Interview Schedule for Social Interaction
[16]. In this study, the twelve items in the condensed ver-
sion were analysed separately.

Self-reported history of diseases assessed were: myocar-
dial infarction, angina pectoris, atrial fibrillation, heart
failure, or heart valve disease, coronary artery bypass
graft surgery (CABG), percutaneous coronary inter-
vention (PCI) intervention, peripheral artery disease
intervention, aortic intervention, stroke, hypertension,
hyperlipidemia, diabetes, chronic obstructive pulmo-
nary disease (COPD), chronic bronchitis, emphysema,
tuberculosis, or other lung diseases, asthma, sleep apnea,
celiac disease, Crohn’s disease, ulcerative colitis, rheu-
matic disease, and cancer. Self-reported history of dis-
eases was not validated to objective measures.
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Family history of disease was assessed by asking about
any first-degree relative’s history of diabetes, asthma, and
bronchitis. Further, participants were asked about par-
ents’ or siblings” history of disease of myocardial infarc-
tion, stroke, and lung cancer.

Unhealthy alcohol consumption was measured using
the alcohol use disorders identification test (AUDIT)
[17]. The answer options in the last two questions typi-
cally have three response alternatives (No; Yes, but not in
the last year; Yes; during the last year), but in the SCAPIS
study, only two response alternatives were used (No;
Yes). The total score of AUDIT ranges between 0 and 40
points, with higher scores indicating more harmful alco-
hol use. Typically, 8 points or more indicates hazardous
or harmful alcohol consumption.

Smoking was assessed with a single question: “Do
you smoke?”. The answer alternatives were: No, I never
smoked; No, I stopped smoking; Yes, smoking occasion-
ally; Yes, smoking regularly; Not willing/able to reply.
Patients who stated that they were current smokers when
asked orally during a study visit where classified as smok-
ers regardless of their response to the questionnaire.

Physical inactivity was defined by the World Health
Organization as doing insufficient physical activity to
meet current physical activity recommendations [18].
The recommendation for adults aged 18—64 years old is
doing at least 150—-300 min of moderate-intensity aero-
bic physical activity or at least 75-150 min of vigorous-
intensity aerobic physical activity; or an equivalent
combination of moderate- and vigorous-intensity activ-
ity throughout the week. They should also do muscle-
strengthening activities at moderate or greater intensity
that involve all major muscle groups on two or more days
a week. Physical inactivity measured with a single ques-
tion assessing lack of exercise: “How often have you been
training or exercised in training clothes over the last
three months, in order to improve your endurance and/
or to feel good?” The answer alternatives were: Never;
Sometimes, but not regularly; 1-2 times week; 2—3 times
a week; More than 3 times a week; Not willing/able to
reply. The answer alternatives “Never” or “Sometimes,
but not regularly” indicated physical inactivity.

Non-adherence to dietary recommendations was
assessed by food intake, measured with the MiniMeal-
Q [19]. This questionnaire includes 75 to 126 food items
and asks about dietary intake during the past few months.
The intakes of energy (kJ/day) and macronutrients (g/
day) were calculated using the national database on
nutrient content published by the Swedish National Food
Agency. The Swedish Healthy Eating Index score (SHEI-
score) was used to determine non-adherence to dietary
recommendations. The index is a ratio between the
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recommended consumption of nine foods and nutrient
intake included in the 2012 Nordic Recommendations.

The score for each of the nine foods and nutrient intake
ranges from O to 1, and the total score ranges from 0 to
9, with a lower score indicating lower adherence to the
dietary recommendations. Note that, for coherence with
the other measures of behaviours, we reversed the scale
in the enclosed analyses so that higher scores indicated
lower adherence and vice versa.

Data analyses

A protocol, including a statistical analysis plan, was regis-
tered on the Open Science Framework before we started
the analysis [20]. We used multilevel regression with
random intercepts for site to estimate both the distribu-
tion of behaviours in the entire cohort, and associations
between behaviour and socioeconomic factors, social
support, and history of disease. We used negative bino-
mial regression for AUDIT scores since this measure is
truncated at zero and typically heavily left-skewed. Lin-
ear regression was used for SHEI-scores since the meas-
ure is typically not skewed and conditional errors can be
considered normally distributed, finally, we used logistic
regression for the two binary outcomes of physical inac-
tivity and smoking.

We used Bayesian inference to estimate the regres-
sion models. In this paradigm, the focus is on estimating
a distribution of estimates of associations, known as the
posterior distribution. The posterior distribution pro-
vides evidence for the direct question of how likely it is
that an association is greater or less than the null. In con-
trast, null hypothesis testing assumes that the association
is the null and then tests the indirect question regarding
the extremeness of the data under this assumption. In the
Bayesian paradigm, no null hypothesis test is made since
it does not respond to the dichotomous questions about
the existence or non-existence of an association, but
rather, it speaks towards how likely different values of an
association are conditional on our prior beliefs and the
data collected. So called prior distributions are used to
encode beliefs before the data, which can be much more
conservative than in typical null hypothesis testing.

We reported posterior distributions of regression
model parameters, with medians representing point esti-
mates of incidence rate ratios (IRR), odds ratios (OR),
and mean differences (MD), along with 50% and 95%
compatibility intervals (CI) defined by the percentiles of
the posterior distributions.

To estimate the distribution of unhealthy lifestyle
behaviours in the entire cohort we omitted covari-
ates from the models. To estimate conditional associa-
tions between behaviours and socioeconomic factors,
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social support, and history of disease, we estimated the
distribution of each behaviour measure with the three
adjustment sets respectively. These analyses estimate the
conditional associations between the adjustment vari-
ables and the behaviour, displaying their relative contri-
bution in explaining behaviour. We used standard normal
priors for random and fixed intercepts with a wider nor-
mal prior in linear regression models (mean=0, SD=10).
To account for the excessive number of covariates in the
regression models, we encoded a strong prior conserva-
tive belief by using Cauchy priors with a half-normal
hyperprior for the scale parameter. This induced spar-
sity in the model since estimates were strongly pulled
towards the null and only coefficients representing strong
associations in the data escaped this so-called shrinkage
of the model. Data were analysed using the R statistical
software version 4-0-4 and Stan 2.30.1 (CmdStan).

Results

In Table 1, the characteristics of the participants are
presented. The mean age of participants was 58 (SD=4)
years old, and 51% were women (n=15 508). The median
posterior AUDIT score in the cohort was 3.76 (95%
CI=3.4; 4.1), and the median posterior Swedish Healthy
Eating Index score (reversed) was 5.99 (95% CI=5.7;
6.2). The median posterior prevalence of current smok-
ers was 12.8% (95% CI=9.2%; 18.8%) and the median
posterior prevalence of physical inactivity was 50% (95%
CI=46.3%; 53.5%).

Point estimates and ClIs of conditional associations are
presented for: (1) behaviour and socioeconomic factors
in Fig. 1 and Suppl. 1; (2) behaviour and social support in
Fig. 2 and Suppl. 2; and (3) behaviour and history of dis-
ease in Fig. 3 and Suppl. 3. Across analyses of the three
domains, findings suggested that men reported a higher
degree of unhealthy alcohol consumption and were more
often non-adherent to dietary recommendations com-
pared to women. Also, older participants were more likely
to be physically inactive compared to younger participants.

Socioeconomic factors

Participants who only finished elementary school or high
school were more likely to be current smokers (elemen-
tary school OR=2.58, CI 95%=2.26; 2.93; high school
OR=1.71, CI 95%, 1.57; 1.86) and be physically inactive
(elementary school OR=2.23, CI 95%=2.02; 2.47; high
school OR=1.57; CI 95%, 1.49; 1.66) compared to par-
ticipants who had a university or college degree. These
participants were also less adherent to dietary recom-
mendations (elementary school MD =0.50, CI 95% =0.45;
0.56; high school MD =0.29, CI 95% =0.26; 0.32).
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Participants who had difficulties managing their
expenses in the last year had a higher degree of unhealthy
alcohol consumption (IRR=1.24, CI 95%=1.19; 1.30),
were more likely to be current smokers (OR=1.41; CI
95%=1.20; 1.64) and physically inactive (OR=1.56, CI
95%=1.37; 1.79) and were less adherent to dietary rec-
ommendations (MD=0.10, CI 95%=0.03; 0.17). The
ability to find 1800 Euro in a week for unforeseen events
was associated with a higher degree of unhealthy alcohol
consumption (IRR=1.18, CI 95%=1.13; 1.24), but on the
other hand, was associated with lower odds of smoking
(OR=0.68, CI 95%=0.59; 0.79) and greater adherence
to dietary recommendation (MD =-0.18, CI 95% =-0.25;
-0.11).

Social support

Participants with more people who could easily be asked
for assistance had a higher degree of unhealthy alcohol
consumption (IRR=1.05, CI 95%=1.04; 1.07). However,
participants with more people they could turn to in dif-
ficulties reported lower unhealthy alcohol consumption
(IRR=0.97, CI 95%=0.95; 0.98). When participants felt
they had no person to turn to for comfort, unhealthy
alcohol consumption was again conditionally higher
(IRR=1.04; CI 95%=1.01; 1.07). These participants
were also less adherent to dietary recommendations
(MD=0.14; CI1 95%=0.09; 0.19).

Those with more acquaintances with shared interests
were less likely to be physically inactive (OR=0.90, CI
95%=0.97; 0.93). Participants with the non-existence of
people who appreciate their efforts were more likely to
be current smokers (OR=1.30, CI 95%=1.14; 1.47) and
physically inactive (OR=1.17, CI 95%=1.06; 1.29). These
participants were also less adherent to dietary recom-
mendations (MD =0.14).

Self-reported history of disease and family history

of disease

Participants with a history of diabetes reported a lower
degree of unhealthy alcohol consumption (IRR=0.83,
CI 95%=0.79; 0.87) but were more likely to be physi-
cally inactive (OR=1.43; CI 95% =1.24; 1.64) and current
smokers (OR=1.29, CI 95%=1.04; 1.57). Participants
with a history of hypertension and sleep apnoea were
more likely to be physically inactive (hypertension
OR=1.31, CI 95%=1.23, 1.40; sleep apnoea OR 1.36, CI
95%=1.19, 1.55). Finally, participants with a history of a
lung disease were more likely to be smokers (OR=1.99,
CI 95% =1.63, 2.40), to be physically inactive (OR=1.49,
CI 95%=1.26, 1.78) and were less adherent to dietary
recommendation (MD=0.19, CI 95%=0.09, 0.29).
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Table 1 Demographics, socio-economic factors, social interaction, social support, self-reported history of disease and family history of
disease of 30,154 participants aged 50 to 65

Demographics

Age (mean, sd) 58 (4)
Women 51% (15,508)
Socio-economic factors
Education
No education 0.7% (197)
Primary school 9% (2550)
Secondary school 44% (13,335)
University 44% (13,218)
Missing 3% (854)
Employment status
Gainfully Employed 81% (24,483)
Early retirement or sickness pension 6% (1654)
Old age or contractual pensioner 5% (1535)
Unemployed or labour market measures 4% (1072)
Other not gainfully employed (including leave of absence, parental leave, studying or training) 3% (829)
Long term sick listed (more than 3 months) 2% (681)
Ability to find 1 800 EUR in a week 88% (26,540)
Difficulties managing expenses 5% (1608)
Type of residence
Own house 45% (13,677)
Own apartment 29% (8712)
Rental Apartment 22% (6691)
Other 0.8% (244)
Missing 3% (830)
Marital status
Married 71% (21,514)
Alone 13% (3975)
Divorced 11% (3275)
Widow 2% (497)
Missing 0.6% (899)
Living situation
With spouse or partner 71% (21,403)
With children 28% (8281)
Alone 19% (5651)
With parents, sibling, or other adults 2% (719)
Region of birth
European 91% (27,519)
Eastern Mediterranean 3% (1017)
Americans 1% (401)
African/Southeast Asian/Western Pacific 1% (373)
Missing 3% (844)
Region of birth father
European 87% (26,077)
Eastern Mediterranean 3% (948)
Americans 1% (411)
African/Southeast Asian/Western Pacific 1% (372)
Missing 8% (2346)

Region of birth Mother
European 87% (26,155)
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Eastern Mediterranean
Americans
African/Southeast Asian/Western Pacific
Missing
Social Interaction
Number acquaintances with shared interests (mean, sd)
Number people met during an ordinary week (mean, sd)
Number people who can easily be asked for assistance (mean, sd)
Number of friends that you can visit any time (mean, sd)
Number of people with whom speak openly (mean, sd)
Number of people who to turn to in difficulties (mean, sd)
Social support
Tangible support
Person to share feelings of happiness
Person who is close
Person to confide
Person who appreciates your efforts
Person to comfort
Self-reported history of disease
Hypertension
Hyperlipidemia
Asthma
Cancer

Myocardial infarction, angina pectoris, atrial fibrillation, heart failure, or heart valve

Sleep apnea
Diabetes

Rheumatic disease

Chronic obstructive pulmonary disease, chronic bronchitis, emphysema, tuberculosis, or other lung diseases
CABG, PCl intervention, peripheral artery disease intervention, or aortic intervention

Stroke
Crohn'’s disease or ulcerative colitis
Celiac disease
Self-reported family history of disease
Myocardial infarction
Diabetes
Stroke
Asthma
Bronchitis, Chronic obstructive pulmonary disease or emphysema
Lung cancer

89% (26,843)
88% (26,561)
869% (25,869)
84% (25,365)
849% (25,459)

75% (22,523)

22%
11%

6620)
3425)
8% (2422)
6% (1738)
5% (1436)
4% (1292)
4% (1291)
(1083)
(
(
(

4% (1083
3% (804)
1% (428)
1% (421)
1% (325)
0.6% (186)

8199)
7929)
7766)

)
15% (4465)
7% (2032)

Discussion

In a cohort of randomly sampled individuals aged
50-65 years old, we found that the prevalence of
unhealthy lifestyle behaviours was unequally distributed
concerning biological sex, age, socioeconomic factors,
social support, and history of disease.

Biological sex and age
Men had higher unhealthy alcohol consumption com-
pared to women, which is a well-known pattern of

behaviour [21]. Likewise, men were more often non-
adherent to dietary recommendations compared to
women, which could be explained by differences in body
image perceptions and the use of dieting to lose weight
[22]. Our study also found that, among middle-aged
adults, older age was associated with greater physical
inactivity, a finding also confirmed in a sub-analysis of
the SHARE data, which showed that physical inactivity
increased with age [23].
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Alcohol Use Disorders Identification Test (AUDIT) | Socioeconomic

High school vs. university/college
Elementary vs. university/college
None vs. university/college
Gainfully employed
Unemployed or labor market measures
Old age or contractual pensioner
Early retirement pension or sickness pension
Long term sick listed (more than 3 months)
Not gainfully employed
Ability to find 1800 EUR in a week for unforeseen events
Difficulties managing regular expenses, last 12 months
Own apartment vs. house
Rental apartment vs. house
Other vs. house
Divorced vs. married
Living alone vs. married
Widow vs. married
Not sharing a household with anybody
Sharing a household withh parents, siblings, or other adults
Sharing a household with a spouse or partner
Sharing a household with children
Born in: Europe vs. Sweden
Born in: Eastern mediterranean region vs. Sweden °
Born in: Rest of world vs Sweden
Mother born in: Europe vs. Sweden
Mother born in: Eastern mediterranean region vs. Sweden
Mother born in: Rest of world vs Sweden
Father born in: Europe vs. Sweden
Father born in: Eastern mediterranean region vs. Sweden

Father born in: Rest of world vs Sweden

0.50 0.75 1

Incidence rate ratio

1.25

Fig. 1 Distribution of unhealthy alcohol consumption, smoking, physical inactivity, and adherence to dietary recommendations in socioeconomic

factors in 30,154 participants aged 50 to 65

Socioeconomic factors

Middle-aged adults with lower education and financial
struggles were more prone to smoking, inactivity, and
poor diet adherence. Financial struggles were also asso-
ciated with higher unhealthy alcohol behaviour. Associa-
tions between healthy behaviours and educational level
have been shown previously, with higher educational
level positively relating to not smoking [24], physical
activity levels [25], and adherence to dietary recommen-
dations [26, 27]. Previous studies have also shown that
high educational levels and income in adulthood may
represent protective factors against harmful alcohol
use [28, 29]. Our study showed that being able to access
€1800 for unforeseen events increased unhealthy alco-
hol consumption but decreased smoking and improved
dietary adherence. An association between higher socio-
economic status and increased episodes of heavy drink-
ing has been found in Finland (a neighbouring country to
Sweden) [30], suggesting that socioeconomic factors may
not protect against harmful alcohol use but may rather
induce different drinking patterns.

Social support
It has previously been found that middle-aged and older
adults who feel alone were less frequent drinkers [31],
and that social networking with male friends was associ-
ated with higher alcohol consumption [32]. This is con-
gruent with our findings that those with more people
who can easily be asked for assistance reported increased
levels of unhealthy alcohol consumption. On the other
hand, it has also been observed that social support at the
community level has a protective effect against heavy epi-
sodic drinking [32], which is in line with our findings that
those who felt that they had no person to turn to for com-
fort, and fewer people to turn to in difficulties, reported
increased levels of unhealthy alcohol consumption.
Studies have found that individuals who perceive insuf-
ficient quality or quantity of social connections were
likelier to smoke and have poorer dietary habits [33—35].
Our study found that feeling unappreciated or lacking
someone for comfort was associated with higher smoking
rates and lower adherence to dietary recommendations.
Having acquaintances with shared interests and feeling
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Alcohol Use Disorders Identification Test (AUDIT) | Social

Number of acquaintances with shared interests

Number of people met during an ordinary week

Number of friends who can visit at any time

Number of people with whom to speak openly

Number of people who can be easily asked for assistance

Number of people who can be turned to in difficulties

No person who can provide tangible support

No person who is very close

No person to share feelings of happiness

No person to confide in

No person for comfort

No people who appreciate efforts

0.950

0.975 1 1.025
Incidence rate ratio

1.050 1.075

Fig. 2 Distribution of unhealthy alcohol consumption, smoking, physical inactivity, and adherence to dietary recommendations in social support

in 30,154 participants aged 50 to 65

appreciated reduced the likelihood of physical inactivity.
This is in line with previous studies that have shown that
older adults who felt social support for being physically
active were more likely to do leisure-time physical activ-
ity [36].

History of disease

Participants diagnosed with diabetes reported less
unhealthy alcohol behaviour, but on the other hand, were
more likely to be current smokers and physically inactive.
Physical inactivity was also reported at a higher propor-
tion among those with hypertension. These patterns of
behaviour among patients with diabetes and hyperten-
sion have also been observed before [37, 38]. Participants
suffering from a lung disease were more likely to be cur-
rent smokers, physically inactive, and non-adherent to
dietary recommendation. Although COPD is by far the
most common smoking-associated lung disease, other
rare pulmonary diseases have been linked to smok-
ing [39]. In patients with COPD, it has been found that
physical activity substantially decreases across all severity
stages of the disease [40].

Strength and limitations
The strengths of this study include the large sample size
and the cohort being representative of the Swedish gen-
eral population, which strengthens the generalisabil-
ity [41]. This is also the first study which examined the
unhealthy lifestyle behaviours among middle-aged adults.
This study also has several limitations that should be
considered when interpreting findings. First, the design
is cross-sectional, and the analysis methods produce
conditional associations which should not be interpreted
as estimates of causal effects. Further, associations can
be induced by controlling for other factors, i.e., through
collider bias, and so estimates of associations should be
interpreted as conditional on all other covariates in the
models. This does not reduce their usefulness in identi-
fying individuals prone to unhealthy behaviours and may
benefit from interventions. However, the study cannot
represent the societal benefits of intervening in these
populations, nor the magnitude of effect required for
long-term health outcomes to be beneficial. This requires
detailed health economic evaluations, which we leave for
future work.
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Alcohol Use Disorders Identification Test (AUDIT) | History of disease

Myocardial infarction, angina pectoris, atrial fibrillation,
Reart failure, or heart valve disease

CABG, PCl intervention, peripheral artery disease intervention,
or aortic intervention

Stroke

Hypertension

Hyperlipidemia

COPD, chronic bronchitis, emphysema, tuberculosis, or other lung diseases
Asthma

Sleep apnea

Celiac disease

Crohn's disease or ulcerative colitis

Diabetes

Rheumatic disease

Cancer

Family history of diabetes, any first degree relative

Family history of asthma, any first degree relative

Family history of bronchitis, COPD or emphysema, any first degree relative
Family history of myocardial infarction, subject's parent or sibling

Family history of stroke, subject's parent or sibling

Family history of lung cancer, subject's parent or sibling

0.8

0.9 1
Incidence rate ratio

1.1 1.2

Fig. 3 Distribution of unhealthy alcohol consumption, smoking, physical inactivity, and adherence to dietary recommendations in self-reported
history of support and family history of disease in 30,154 participants aged 50 to 65

Although not the primary purpose of this study, it is
limited in its ability to explain why the associations found
exists. Socio-demographic inequalities continue to bur-
den society due to behavioural determinants of health
not being equally distributed; however, why this con-
tinues to be the case is beyond the scope of this study.
Finally, the variables analysed are all self-reported, which
makes them prone to being biased, especially considering
the study context in which participants responded to the
questionnaire. Under-reporting remains a key limitation
of self-reported alcohol intake [42], physical activity [43],
smoking [44] and dietary intake [45].

Conclusions

This study emphasizes the importance of socioeconomic
factors, social support, and medical history in under-
standing and addressing unhealthy lifestyle behaviours
among middle-aged adults. The findings suggest that
middle-aged adults with lower socioeconomic status,
less quality social support, and a history of disease were
more likely to engage in unhealthy behaviours. Targeted
interventions should consider these factors to reduce
health disparities and promote healthier choices in this
population.

Abbreviations

AUDIT Alcohol Use Disorders Identification Test
CABG Coronary Artery Bypass Graft Surgery

@] Compatibility Intervals

COPD Chronic Obstructive Pulmonary Disease
IRR Incidence Rate Ratios

MD Mean Differences

OR Odds Ratios

pCl Percutaneous Coronary Intervention

SD Standard Deviation

SCAPIS Swedish CArdioPulmonary biolmage Study
SHEI-score  Swedish Healthy Eating Index score
Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513690-025-01513-7.

Additional file 1: Supplementary Material 1: Distribution of unhealthy
alcohol consumption, physical inactivity, smoking and non-adherence to
dietary recommendations in socioeconomic factors in 30154 participants
aged 50 to 65.

Additional file 2: Supplementary Material 2: Distribution of unhealthy
alcohol consumption, physical inactivity, smoking and non-adherence to
dietary recommendations in social support in 30154 participants aged 50
1o 65.

Additional file 3: Supplementary Material 3: Distribution of unhealthy
alcohol consumption, smoking, Physical inactivity and non-adherence to
dietary recommendations in self-reported history of support and family
history of disease in 30154 participants aged 50 to 65.



https://doi.org/10.1186/s13690-025-01513-7
https://doi.org/10.1186/s13690-025-01513-7

Klompstra et al. Archives of Public Health (2025) 83:75

Acknowledgements
The authors would like to thank the participants in the study and acknowl-
edge the contributions by all staff at the SCAPIS test centres.

Authors’ contributions

Conception: ML, PB & MB; design: ML, PB & MB; analysis: MB & LK; interpreta-
tion of data: MB, LK, ML; drafted the work: MB, LK; substantively revised: LK, ML,
CB, MLH, LVK, MOM, PW, PB, MB; approved the submitted version: LK, ML, CB,
MLH, LVK, MOM, PW, PB, MB.

Funding

Open access funding provided by Linkdping University. The main funding
body of SCAPIS is the Swedish Heart-Lung Foundation. SCAPIS is also funded
by the Knut and Alice Wallenberg Foundation, the Swedish Research Council
and VINNOVA (Sweden’s Innovation agency) the University of Gothenburg and
Sahlgrenska University Hospital, Karolinska Institutet and Stockholm County
Council, Linképing University and University Hospital, Lund University and
Skane University Hospital, Umea University and University Hospital, Uppsala
University and University Hospital. The current study was conducted under the
auspices of two grants: The Swedish Research Council for Health, Working Life
and Welfare (Forte, 2018-01410; PI: Prof. Marie L6f) and The Swedish Cancer
Society (Cancerfonden, 20 0883 Pj, PI: Dr. Marcus Bendtsen). The funders had
no role in data analysis, data interpretation, or manuscript writing.

Data availability

Due to the nature of the sensitive personal data and study materials, they
cannot be made freely available. However, by contacting the corresponding
author or study organization (www.scapis.org), procedures for sharing data,
analytic methods, and study materials for reproducing the results or replicat-
ing the procedure can be arranged following Swedish legislation.

Declarations

Ethics approval and consent to participate

The Regional Ethical Review Board approved SCAPIS as a multicentre trial
(2014-33-32 M). All participants provided written informed consent and the
research was conducted in accordance with the Declaration of Helsinki. This
study received ethical approval on 2021-05-18 from the Swedish Ethical
Review Authority (Dnr 2021-02121).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Health, Medicine and Caring Sciences, Link&ping University,
Linképing, Sweden. ?Department of Biosciences and Nutrition, Karolinska
Institutet, Stockholm, Sweden. *Primary Health Care/Department of Public
Health and Community Medicine, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden. “Research, Education,
Development & Innovation, Primary Health Care, Region Vastra Gotaland,
Gothenburg, Sweden. *Department of Medicine, Karolinska Institutet, Stock-
holm, Sweden. ®Department of Physical Activity and Health, The Swedish
School of Sport and Health Sciences, Stockholm, Sweden. ” Family Medicine
and Preventive Medicine, Department of Public Health and Caring Sciences,
Uppsala University, Uppsala, Sweden. 8Department of Clinical Sciences,
Lund University, Malma, Sweden. °Department of Public Health and Clinical
Medicine, Family Medicine, Ume& University, Umed, Sweden. '°Department
of Medical Specialist in Motala, Link&ping University, Linkdping, Sweden.

Received: 12 July 2024 Accepted: 17 January 2025
Published online: 24 March 2025

Page 10 of 11

References

1. Jagannathan R, Patel SA, Ali MK, Narayan KV. Global updates on cardio-
vascular disease mortality trends and attribution of traditional risk factors.
Curr DiabRep. 2019;19:1-12.

2. Arem H, Loftfield E. Cancer epidemiology: a survey of modifiable
risk factors for prevention and survivorship. Am J Lifestyle Med.
2018;12(3):200-10.

3. Kolb H, Martin S. Environmental/lifestyle factors in the pathogenesis and
prevention of type 2 diabetes. BMC Med. 2017;15:1-11.

4. LiY, Xia P-F, Geng T-T, Tu Z-Z, Zhang Y-B, Yu H-C, Zhang J-J, Guo K,

Yang K, Liu G. Trends in self-reported adherence to healthy lifestyle
behaviors among US adults, 1999 to March 2020. JAMA Netw Open.
2023;6(7):2323584-€2323584.

5. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient
physical activity from 2001 to 2016: a pooled analysis of 358 popula-
tion-based surveys with 1- 9 million participants. Lancet Glob Health.
2018;6(10):1077-86.

6. Flor LS, Reitsma MB, Gupta V, Ng M, Gakidou E. The effects of
tobacco control policies on global smoking prevalence. Nat Med.
2021,27(2):239-43.

7. Meader N, King K, Moe-Byrne T, Wright K, Graham H, Petticrew M,

Power C, White M, Sowden AJ. A systematic review on the clustering
and co-occurrence of multiple risk behaviours. BMC Public Health.
2016;16(1):1-9.

8. Leech RM, McNaughton SA, Timperio A. The clustering of diet, physical
activity and sedentary behavior in children and adolescents: a review. Int
J Behav Nutr Phys Act. 2014;11:1-9.

9. De Groot LC, Verheijden MW, De Henauw S, Schroll M, Van Staveren WA.
Lifestyle, nutritional status, health, and mortality in elderly people across
Europe: a review of the longitudinal results of the SENECA study. J Geron-
tol A Biol Sci Med Sci. 2004;59(12):1277-84.

10 Rezende LFMd, Rey-Lépez JP, Matsudo VKR, Luiz OdC. Sedentary behavior
and health outcomes among older adults: a systematic review. BMC
Public Health. 2014;14:1-9.

11. Lachman ME. Mind the gap in the middle: A call to study midlife. Res
Hum Dev. 2015;12(3-4):327-34.

12. Ding D, Rogers K, van der Ploeg H, Stamatakis E, Bauman AE. Traditional
and emerging lifestyle risk behaviors and all-cause mortality in middle-
aged and older adults: evidence from a large population-based Austral-
ian cohort. PLoS Med. 2015;12(12):¢1001917.

13. ColpaniV, Baena CP, Jaspers L, Van Dijk GM, Farajzadegan Z, Dhana K,
Tielemans MJ, Voortman T, Freak-Poli R, Veloso GG. Lifestyle factors,
cardiovascular disease and all-cause mortality in middle-aged and
elderly women: a systematic review and meta-analysis. Eur J Epidemiol.
2018;33:831-45.

14. King DE, Mainous AG I, Geesey ME. Turning back the clock: adopting a
healthy lifestyle in middle age. Am J Med. 2007;120(7):598-603.

15. Bergstrom G, Berglund G, Blomberg A, Brandberg J, Engstrom G,

Engvall J, Eriksson M, De Faire U, Flinck A, Hansson MG. The Swedish
cardiopulmonary Biolmage study: objectives and design. J Intern Med.
2015;278(6):645-59.

16. Undén A-L, Orth-Gomér K. Development of a social support instrument
for use in population surveys. Soc Sci Med. 1989;29(12):1387-92.

17. Saunders JB, Aasland OG, Babor TF, De la Fuente JR, Grant M. Develop-
ment of the alcohol use disorders identification test (AUDIT): WHO
collaborative project on early detection of persons with harmful alcohol
consumption-Il. Addiction. 1993;88(6):791-804.

18. WHO guidelines on physical activity and sedentary behaviour: at a
glance. https://apps.who.int/iris/bitstream/handle/10665/337001/97892
40014886-eng.pdf. Accessed 05 July 2023.

19. Christensen SE, Méller E, Bonn SE, Ploner A, Wright A, Sjolander A, Bélter
O, Lissner L, Balter K. Two new meal-and web-based interactive food
frequency questionnaires: validation of energy and macronutrient intake.
J Med Internet Res. 2013;15(6):e2458.

20. Characterising lifestyle behaviours and their associations with prevalence
and risk factors of diabetes and cardiovascular disease among partici-
pants in the SCAPIS study. https://osfio/mafkd. Accessed 25 Apr 2024.


https://apps.who.int/iris/bitstream/handle/10665/337001/9789240014886-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/337001/9789240014886-eng.pdf
https://osf.io/mafkd

Klompstra et al. Archives of Public Health

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34,

35.

36.

37.

38.

39.

40.

42.

(2025) 83:75

Moinuddin A, Goel A, Saini S, Bajpai A, Misra R. Alcohol consumption and
gender: a critical review. J Psychol Psychother. 2016;6(3):1-4.

Kiefer |, Rathmanner T, Kunze M. Eating and dieting differences in men
and women. J Men's Health Gender. 2005;2(2):194-201.

Gomes M, Figueiredo D, Teixeira L, Poveda V, Paul C, Santos-Silva A, Costa
E. Physical inactivity among older adults across Europe based on the
SHARE database. Age Ageing. 2017;46(1):71-7.

Heckman JJ, Humphries JE, Veramendi G. Returns to education: The
causal effects of education on earnings, health, and smoking. J Polit Econ.
2018;126(51):5197-246.

Piirtola M, Kaprio J, Kujala UM, Heikkild K, Koskenvuo M, Svedberg P,
Silventoinen K, Ropponen A. Association between education and future
leisure-time physical inactivity: a study of Finnish twins over a 35-year
follow-up. BMC Public Health. 2016;16(1):1-11.

Lassale C, Galan P, Castetbon K, Péneau S, Méjean C, Hercberg S, Kesse-
Guyot E. Differential association between adherence to nutritional
recommendations and body weight status across educational levels: a
cross-sectional study. Prev Med. 2013;57(5):488-93.

Dijkstra SC, Neter J, Brouwer |, Huisman M, Visser M. Adherence to dietary
guidelines for fruit, vegetables and fish among older Dutch adults;

the role of education, income and job prestige. J Nutr Health Aging.
2014;18(2):115-21.

Calling S, Ohlsson H, Sundquist J, Sundquist K, Kendler KS. Socioeco-
nomic status and alcohol use disorders across the lifespan: A co-relative
control study. PLoS ONE. 2019;14(10):e0224127.

Carlsson AC, Starrin B, Gigante B, Leander K, Hellenius M-L, de Faire U.
Financial stress in late adulthood and diverse risks of incident cardiovas-
cular disease and all-cause mortality in women and men. BMC Public
Health. 2014;14:1-8.

Pefa S, Makela P, Valdivia G, Helakorpi S, Markkula N, Margozzini P, Koski-
nen S. Socioeconomic inequalities in alcohol consumption in Chile and
Finland. Drug Alcohol Depend. 2017;173:24-30.

Canham SL, Mauro PM, Kaufmann CN, Sixsmith A. Association of alcohol
use and loneliness frequency among middle-aged and older adult drink-
ers. J Aging Health. 2016,28(2):267-84.

Seid AK. Social interactions, trust and risky alcohol consumption. Heal
Econ Rev. 2016;6(1):1-9.

Laursen B, Hartl AC. Understanding loneliness during adolescence: Devel-
opmental changes that increase the risk of perceived social isolation. J
Adolesc. 2013;36(6):1261-8.

Dyal SR, Valente TW. A systematic review of loneliness and smoking: small
effects, big implications. Subst Use Misuse. 2015;50(13):1697-716.
Ferrer-Cascales R, Albaladejo-Blazquez N, Ruiz-Robledillo N, Rubio-
Aparicio M, Laguna-Pérez A, Zaragoza-Marti A. Low adherence to the
mediterranean diet in isolated adolescents: The mediation effects of
stress. Nutrients. 2018;10(12):1894.

Lindsay Smith G, Banting L, Eime R, O'Sullivan G, Van Uffelen JG. The
association between social support and physical activity in older adults: a
systematic review. Int J Behav Nutr Phys Act. 2017;14(1):1-21.

Sluik D, Boeing H, Li K, Kaaks R, Johnsen NF, Tjgnneland A, Arriola L,
Barricarte A, Masala G, Grioni S. Lifestyle factors and mortality risk in indi-
viduals with diabetes mellitus: are the associations different from those in
individuals without diabetes? Diabetologia. 2014;57(1):63-72.

Alpsoy S. Exercise and hypertension. Adv Exp Med Biol.
2020;1228:153-67.

Hagmeyer L, Randerath W. Smoking-related interstitial lung disease.
Dtsch Arztebl Int. 2015;112(4):43.

Waschki B, Kirsten AM, Holz O, Mueller K-C, Schaper M, Sack A-L, Meyer

T, Rabe KF, Magnussen H, Watz H. Disease progression and changes in
physical activity in patients with chronic obstructive pulmonary disease.
Am J Respir Crit Care Med. 2015;192(3):295-306.

. Bonander C, Nilsson A, Bjork J, Blomberg A, Engstrém G, Jernberg T, Sund-

strom J, Ostgren CJ, Bergstrém G, Stromberg U. The value of combining
individual and small area sociodemographic data for assessing and han-
dling selective participation in cohort studies: Evidence from the Swedish
CardioPulmonary biolmage Study. PLoS ONE. 2022;17(3):0265088.
Boniface S, Kneale J, Shelton N. Drinking pattern is more strongly
associated with under-reporting of alcohol consumption than socio-
demographic factors: evidence from a mixed-methods study. BMC Public
Health. 2014;14:1-9.

43.

45.

46.

Page 11 of 11

Prince SA, Adamo KB, Hamel ME, Hardt J, Gorber SC, Tremblay M. A
comparison of direct versus self-report measures for assessing physi-

cal activity in adults: a systematic review. Int J Behav Nutr Phys Act.
2008;5(1):1-24.

Gallus S, Tramacere |, Boffetta P, Fernandez E, Rossi S, Zuccaro P, Colombo
P, La Vecchia C. Temporal changes of under-reporting of cigarette con-
sumption in population-based studies. Tob Control. 2011;20(1):34-9.
Gemming L, Jiang Y, Swinburn B, Utter J, Mhurchu CN. Under-reporting
remains a key limitation of self-reported dietary intake: an analysis

of the 2008/09 New Zealand Adult Nutrition Survey. Eur J Clin Nutr.
2014;68(2):259-64.

Doherty AR, Hodges SE, King AC, Smeaton AF, Berry E, Moulin CJ, Lindley
S, Kelly P, Foster C. Wearable cameras in health: the state of the art and
future possibilities. Am J Prev Med. 2013;44(3):320-3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	How are socioeconomic status, social support, and health history associated with unhealthy lifestyle behaviours in middle-aged adults? Results of the Swedish CArdioPulmonary bioImage Study (SCAPIS) COHORT
	Abstract 
	Background 
	Method 
	Results 
	Conclusions 

	Introduction
	Methods
	Outcomes and measures
	Data analyses

	Results
	Socioeconomic factors
	Social support
	Self-reported history of disease and family history of disease

	Discussion
	Biological sex and age
	Socioeconomic factors
	Social support
	History of disease
	Strength and limitations

	Conclusions
	Acknowledgements
	References


