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ABSTRACT

Introduction and objectives: This study aimed to describe the cardiovascular risk profile of working young
adults from Spain and its association with lifestyle.
Methods: Participants (18-30 years) were recruited from a nationwide cohort of economically active
adults insured by a large occupational risk prevention company, with data obtained from routine
medical assessments. The participants were categorized as having an “unhealthy” cardiovascular risk
profile based on the presence of prediabetes/diabetes, prehypertension/hypertension, or hypercholes-
terolemia, or a “healthy” profile if these conditions were completely absent. The association with
lifestyle factors (weight, physical activity, sleeping characteristics, alcohol consumption, smoking) was
assessed.
Results: A total of 78421 young adults (27 + 2 years, 36% female) were evaluated at baseline. The
“unhealthy” cardiovascular risk profile was prevalent (18%) and inversely associated (OR, 0.64; 95%CI, 0.57-
0.80) with an optimal lifestyle (normal weight, regular physical activity, no drinking/smoking, and good
sleep). The latter condition was found in only 3.5% of the participants. On the other hand, prospective
analyses in 44 776 participants (median follow-up = 2 [range 2-5] years) showed that 2.0% transitioned from
a “healthy” to an “unhealthy” profile. Being physically active (OR, 0.95; 95%CI, 0.81-0.99) and having a
normal weight (OR, 0.61; 95%CI, 0.51-0.70) were associated with a lower likelihood of this transition. No
consistent associations were found for other lifestyle factors.
Conclusions: The prevalence of cardiovascular risk factors is high in economically active young Spanish
adults. An unhealthy cardiovascular risk profile is inversely associated with an optimal lifestyle, but the
latter is highly infrequent in this population.
© 2024 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espafia, S.L.U. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Estilo de vida y riesgo cardiovascular de jovenes trabajadores: hallazgos en una
cohorte de toda Espana

RESUMEN

Introduccion y objetivos: El objetivo principal del presente estudio es describir el perfil de riesgo
cardiovascular de jovenes adultos espafioles econdmicamente activos y su asociacion con el estilo de vida.
Metodos: Los participantes (18-30 afios) eran profesionales activos asegurados por una compaiiia de
prevencion de riesgos laborales (datos obtenidos de los reconocimientos médicos habituales). Su perfil
de riesgo cardiovascular se clasifico como «no saludable» o «saludable» segtn la presencia o ausencia
total de prediabetes/diabetes, prehipertension/hipertension o hipercolesterolemia. Se evaluaron las
asociaciones con factores de estilo de vida (categoria de peso, actividad fisica, suefio, alcohol y
tabaquismo).

Resultados: Se estudid a 78.421 jovenes (edad, 27 + 2 afios, el 36% mujeres). El perfil «<no saludable» fue
prevalente (18%) y en asociacion inversa (OR = 0,64; 1C95%, 0,57-0,80) con un estilo de vida dptimo (peso
normal, actividad fisica regular, sin alcohol/tabaquismo, buen descanso), si bien esta tltima condicion solo la
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presentaba el 3,5% de los participantes. Ademas, se realizaron analisis prospectivos en 44.776 participantes
(mediana de seguimiento, 2 [intervalo, 2-5] afios): el 2,0% pasé de «saludable» a «no saludable» y ser
fisicamente activo (OR = 0,95; 1C95%, 0,81-0,99) o tener un peso normal (OR = 0,61; 1C95%, 0,51-0,70) mostro
asociacién inversa con esta transicion; no se encontraron asociaciones consistentes con otros factores de

estilo de vida.

Conclusiones: Hay una elevada prevalencia de factores de riesgo cardiovascular en los jovenes espafioles

econémicamente activos. Un perfil no saludable de riesgo cardiovascular tiene asociacién inversa con un

estilo de vida 6ptimo, si bien esta Gltima condicién es muy infrecuente en esta poblacion.

© 2024 Sociedad Espariola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Este es un articulo Open Access
bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Abbreviations

BMI: body mass index

INTRODUCTION

The prevalence of cardiovascular risk factors has risen in young
adults in the last 2 decades, which contrasts with a decreasing
trend in people aged more than 50 years.! Notably, the incidence of
cardiovascular events (eg, stroke, myocardial infarction) has
increased considerably in people younger than 30 to 40 years in
the USA and Europe.>® Primary cardiovascular prevention has
therefore become a priority not only in middle-aged or older
adults, but also in younger individuals.!

There have been major changes in lifestyle-related factors over
the last few decades, particularly in younger adults, including an
increase in the rates of obesity and physical inactivity,! both of
which are also cardiovascular risk factors per se.*” Indeed, the
prevalence of overweight and obesity in young European adults
(30 years or less) is currently 23.4% and 8.2%, respectively,® and is
even higher in the USA (where the prevalence of obesity in people
younger than 40 years increased from 30% to 40% from 2007 to
2018).7

Physical inactivity starts early in life. A recent analysis of cross-
sectional survey data (from 146 countries) found that more than
80% of adolescents failed to meet international recommendations
for physical activity,® and the data for people aged 16 to 30 years
suggested a decline in the levels of moderate-to-vigorous physical
activity during the transition from adolescence to adulthood.’
Other lifestyle factors can also contribute to the upward trend of
cardiovascular risk in young adults, including tobacco use,'°
alcohol consumption,'® and inadequate sleep.!!

The main aim of the present study was to determine the
prevalence and incidence of cardiovascular risk factors, as well as
their association with lifestyle, in economically active young adults
(18-30 years) from Spain.

METHODS
Participants and study design

The present study followed both a cross-sectional and a
prospective design and adhered to the “Strengthening the
Reporting of Observational Studies in Epidemiology” (STROBE)
reporting guidelines. Participants were recruited from a nation-
wide cohort of active Spanish adults (aged 18-65 years) insured by
a large occupational risk prevention company.'? The participants

underwent routine (~1 each year) medical examinations between
2012 and 2016 by this company. All individuals of the cohort aged
18 to 30 years were identified, and cross-sectional analyses were
performed using the first available medical examination (baseline)
during the study period. Prospective analyses were also performed
(from baseline to the last available examination) in those
participants with at least 2 assessments who were free of
cardiovascular risk factors at baseline. Participants provided oral
consent, and the local ethics committee approved the protocol
(CEI20-004). All procedures were performed in accordance with
the Declaration of Helsinki and its later amendments. Individual
data cannot be made available to other researchers as per ethics
regulations.

Measures

All variables were assessed and registered by the physicians of
the insurance company. Demographic/descriptive variables
assessed at baseline included age, sex, and socioeconomic status.
The Ilatter-a combination of occupation variables (including
professional activity and professional status of the household)-
was obtained from the Spanish census. Thus, a territorial indicator
was assigned to each record by merging census street map and
territorial indicator information (Spanish census and individuals’
postal code), as reported elsewhere."®

We also assessed lifestyle-related factors at baseline. The
physician used standard procedures to assess weight and height,
which were measured to the nearest 0.1 kg and 0.1 cm to calculate
body mass index (BMI). Participants were categorized as having
normal weight (BMI below 25.0 kg/m?), overweight (BMI between
25.0 and 29.9 kg/m?), or obesity (BMI equal to or over 30.0 kg/m?).
Self-reported levels of leisure-time aerobic physical activity were
assessed as explained elsewhere.!? Briefly, participants completed
a questionnaire assessing the frequency and intensity of aerobic
activities during a typical week, and were considered physically
“active” or “inactive” based on minimum World Health Organiza-
tion determined recommendations for aerobic physical activity (at
least 150 or 75 minutes per week of moderate or vigorous activity,
respectively, or a combination thereof).'* Participants also
completed a questionnaire detailing self-reported sleep duration
(“normal” [6 to 9 hours/d] or “abnormal” [less than 6 or more than
9 hours/d]) and quality (“restful” or “unrestful”, and whether they
had difficulties falling asleep).!! Those reporting abnormal sleep
duration, unrestful sleep and/or difficulties falling asleep were
considered as having “poor” sleep, whereas those with normal
sleep duration, restful sleep, and no difficulties falling asleep were
considered as having “good” sleep. Smoking habits and alcohol
intake (1 drink per day or more) were assessed through a personal
interview with the physician.'”

The presence of cardiovascular risk factors was assessed both at
baseline (for all participants) and at the end of the follow-up (for
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those participants included in prospective analyses) as explained
elsewhere.!® The physician in charge assessed the presence of
prediabetes (fasting glycemia 100-125 mg/dL), diabetes (on
medication or fasting glycemia higher than 125 mg/dL), hyper-
cholesterolemia (on medication or total blood cholesterol over
239 mg/dL), prehypertension (office systolic/diastolic blood pres-
sure 130-139/85-89 mmHg) and hypertension (on medication or
office systolic/diastolic blood pressure > 140/90 mmHg). Partici-
pants showing none or 1 or more of the aforementioned 5 risk
factors were categorized as having a “healthy” or “unhealthy”
cardiovascular risk profile, respectively.'®

Statistical analyses

Results are expressed as No. (%) or mean =+ standard deviation.
Logistic regression analyses were performed to determine the
independent association between each lifestyle factor and the
prevalence (cross-sectional analysis) or incidence (prospective
analysis) of cardiovascular risk factors. Analyses for each risk and
lifestyle factor were adjusted for age, sex, socioeconomic status,
calendar year (2012-2016), and length of follow-up (expressed in its
logarithmic form), as well as for the remainder of risk and lifestyle
factors (eg, the analysis of physical activity, prehypertension and
hypertension was adjusted for prediabetes, diabetes and hypercho-
lesterolemia, as well as for BMI category, sleep, and drinking and
smoking habits). Missing data were not imputed for prospective
analyses in participants with only 1 (baseline) assessment. In this
effect, elucidating the missing data pattern in a given cohort can be
challenging, as 3 different scenarios are possible that are difficult to
discern objectively: a) missing data completely at random (no
relationship between the missingness of the data and any values,

Table 1

observed or missing); b) at random [presence of a systematic
relationship between the propensity of missing values and the
observed (but not the missing) data]; or c¢) not at random (also known
as nonignorable missingness, ie, the data is neither missing
completely at random nor missing at random, with the value of
the missing variable related to the reason it is missing).'” In this
effect, the exploration of potential associations between absent data
variables, complemented by thorough visual examination, can help to
formulate informed hypotheses regarding the characteristics of the
pattern of missing data. Consequently, we used the phi correlation
coefficient (also known as Cramér’s V and denoted as ¢c) to explore
potential associations among missing variables, alongside visual
examination (to explore whether any of the patterns displayed a
higher degree of repetition). Statistical analyses were done with Stata
14.0 (StataCorp LLC, USA) and the level of significance was set at .05.

RESULTS
Cross-sectional analyses

Our analyses were based on 78 421 young adults (27 + 2 years,
36% female) with complete data (table 1). The first main finding was
that prevalence of an “unhealthy” cardiovascular risk profile was high
(18%) at baseline. Approximately half of the participants was
physically inactive (51%), and a similar proportion was overweight/
obese (40%). This “unhealthy” subgroup was older and had a higher
proportion of men compared with their healthy peers (table 1). The
second main finding was that the unhealthy risk profile was inversely
associated (odds ratio [OR], —36%; 95% confidence interval
[95%CI], — 43% to — 20%) with an optimal lifestyle (normal weight,
regularly active, no drinking/smoking, good sleep) compared with not

Descriptive characteristics of study participants (economically active young adults, aged 18-30 years) at baseline with respect to their cardiovascular risk profile (ie,
“healthy” [prehypertension, no hypertension, prediabetes, diabetes, or hypercholesterolemia] or “unhealthy” [having > 1 of these conditions])

All “Healthy” “Unhealthy” P
(N=78 421) (n=64217) (n=14 204)

Age, y 2742 27+3 28+2 <.001
Sex, female 36 37 28 <.001
Total cholesterol, mg/dL 175+32 169 + 26 202 +40 <.001
HDL-cholesterol, mg/dL? 57+14 57+14 57+15 .663

LDL-cholesterol, mg/dL” 121+32 120+32 124+33 <.001
Hypercholesterolemia, % 10 0 57 <.001
SBP/DBP, mmHg 112+13/67+9 110+11/66+8 118+16/70+10 <.001
Prehypertension, % 11 11 14 <.001
Hypertension, % 4 0 21 <.001
Fasting glycemia, mg/dL 87+9 85+7 93+19 <.001
Prediabetes, % 1 0 4 <.001
Diabetes, % <1 0 3 <.001
BMI, kg/m? 222418 24.1+38 26.0+4.6 <.001
Normal weight, % 60 65 46 <.001
Overweight, % 31 28 37 <.001
Obesity, % 9 7 17 <.001
Smoking, % 36 36 36 .110

Alcohol drinking, % 10 10 10 475

“Poor” sleep, % 23 23 23 .907

Physical inactivity, % 51 50 54 <.001

BMI, body mass index; DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure.

Unless otherwise specified, the data are expressed as mean =+ standard deviation.
¢ n with data=11 425.
> n with data=6940.
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having at least 1 “healthy” lifestyle factor. Nevertheless, only a
minority (3.5%) of the participants had an optimal lifestyle. Being
physically active (OR, — 18%; 95%CI, —22% to —15%), and, particularly,
having a normal weight (OR, -50%; 95%Cl, —52% to —48%) was
individually associated with a lower likelihood of having an
unhealthy risk profile; no association was found for the remaining
lifestyle factors (figure 1 and table 1 of the supplementary data).
Subanalyses based on specific cardiovascular risk factors confirmed
that having a normal weight was associated with a much lower
prevalence of prehypertension (OR, -37%; 95%Cl, —40% to —15%),
hypertension (OR, —67%; 95%Cl, —71 to —66%), prediabetes (OR,
—39%; 95%Cl, —43% to —34%), diabetes (OR, —18%; 95%CI, —35% to
—5%), and hypercholesterolemia (OR, —47%; 95%Cl, -49% to —45%),
whereas an inverse association (albeit of lower magnitude) was also
found between being physically active and the prevalence of
hypertension (OR, —12%; 95%Cl, —19% to —4%), prediabetes (OR,
—17%; 95%Cl, —23% to —10%), diabetes (OR, —26%; 95%CI, —42% to
—3%), and hypercholesterolemia (OR, —14%; 95%CI, —19% to —9%)
(figure 2 and table 2 of the supplementary data). Nonsmoking was
also associated with a lower risk of hypertension (OR, —11%; 95%ClI,
—18% to —2%), prediabetes (OR, —9%; 95%CI, —15% to —3%), and no
alcohol consumption with a lower risk of prediabetes (OR, —8%;
95%Cl, —15% to —1%) but no significant associations were found for
the remaining cardiovascular risk factors (figure 2 and table 2 of the
supplementary data).

Prospective analyses

A total of 44 776 participants (27 =+ 2 years, 34% female) who had
a healthy cardiovascular risk profile at baseline were followed up for a

median of 2 [2 to 5] years (table 2). As shown in table 3 of the
supplementary data, participants with follow-up data showed some
differences compared with those for which only baseline data were
available (ie, slightly younger age, greater proportion of men, slightly
higher levels of total cholesterol, blood pressure and BMI, and a higher
proportion of participants who smoked, albeit with a lower proportion
of physically inactive individuals and of individuals with poor sleep).
Despite these differences between participants with and without
follow-up data, respectively, the absence of significant ¢. coefficients
between missing variables, as well as the visual inspection (which
failed to identify any discernible pattern of increased frequency in
missing data) overall suggested that the loss of data during the follow-
up period may have followed a completely random pattern.

The majority (98%) of participants included in prospective
analyses maintained their risk profile throughout the follow-up
period, with 2% transitioning to an unhealthy lifestyle; specifically,
0.04%, 0%, 0.32%, 0.36% and 1.49% developed prediabetes, diabetes,
prehypertension, hypertension, and hypercholesterolemia, respec-
tively. Additionally, there was a higher proportion of women and
individuals who remained “healthy”.

Adjusted analyses showed that having all “healthy” lifestyle
factors at baseline was associated with a considerably lower risk
of transitioning to an unhealthy risk profile (OR, —38%; 95%ClI, -
49% to -23%). Analyses focusing on specific lifestyle factors
confirmed that having a normal weight (OR, —39%; 95%Cl,-49% to
—30%) and performing regular physical activity (OR, —5%; 95%ClI,
—19% to —1%) at baseline were associated with a lower odds of
transitioning to an unhealthy profile, with no associations
observed for the remaining lifestyle factors (figure 3 and table
4 of the supplementary data). Subanalyses focusing on specific
cardiovascular risk factors confirmed that having a normal
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Figure 1. Cross-sectional association between lifestyle and unhealthy cardiovascular profile among young, economically active individuals. Data are shown as odds
ratios with 95% confidence intervals, with individuals not meeting the lifestyle factor as a reference. Analyses for each lifestyle factor were adjusted by age, sex,
socioeconomic status, calendar year, and the remaining lifestyle factors (eg, the analysis of physical activity was adjusted for smoking, sleep, alcohol intake, and

body mass index).
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Table 2

Descriptive characteristics of study participants (economically active young adults, aged 18-30 years) at follow-up with respect to their cardiovascular risk profile
(ie, staying “healthy” [no development of prehypertension, hypertension, prediabetes, diabetes, or hypercholesterolemia at follow-up] or “unhealthy” [developing

> 1 of these conditions])

All Staying “healthy” Becoming “unhealthy” P

(N=44 776) (n=43 823) (n=953)
Age, y 271425 271423 27.5+2.6 <.001
Sex, female 34 33 26 <.001
Total cholesterol, mg/dL 176 +32 174+31 201+35 <.001
HDL-cholesterol, mg/dL* 56+14 56+15 56+15 .650
LDL-cholesterol, mg/dL" 120+£32 120+32 129432 <.001
Hypercholesterolemia, % 10.6 - 70 -
SBP/DBP, mmHg 112+12/67+9 112+12/67+9 116+13/68+10 <.001
Prehypertension, % 11 - 15 <.001
Hypertension, % 0.3 - 17 -
Fasting glycemia, mg/dL 87+11 86+17 88+16 <.001
Prediabetes, % 1 - 2 <.001
Diabetes, % <0.1 - 0.1 -
BMI, kg/m? 24.5+4.0 242433 25.5+4.8 <.001
Normal weight, % 61 63 48 <.001
Overweight, % 30 28 36 <.001
Obesity, % 9 9 16 <.001
Smoking, % 37 37 36 .250
Alcohol drinking, % 10 10 10 .580
“Poor” sleep, % 23 23 21 175
Physical inactivity, % 51 51 53 <.001

BMI, body mass index; DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure.

Unless otherwise specified, the data are expressed as mean =+ standard deviation.
¢ n with data=11 425.
 n with data=6940.

weight was associated with a lower risk of developing
prehypertension (OR, —50%; 95%Cl, —66% to —35%), hypertension
(OR, —50%; 95%CI, —66% to —43%), and hypercholesterolemia (OR,
—32%; 95%Cl, —37% to —26%) (figure 4 and table 5 of the
supplementary data). Similarly, being physically active was also
associated with a lower risk, albeit to a lesser extent, of
developing prehypertension (OR, —20%; 95%CI, —35% to —1%),
hypertension (OR, —14%; 95%CI, —26% to —1%), prediabetes (OR,
—15%; 95%Cl, —55% to —2%) and hypercholesterolemia (OR, —1%;
95%Cl, —9% to —1%), while nonsmoking was also associated with
areduced risk of developing hypercholesterolemia (OR, —9%; 95%
Cl, —20% to —2%) (figure 4 and table 5 of the supplementary data).
No significant associations were found for the remaining risk
factors.

DISCUSSION

The present study reveals a worryingly high prevalence of
cardiovascular risk factors among Spanish young adults, with 18%
presenting with either prediabetes, diabetes, prehypertension,
hypertension, or hypercholesterolemia at baseline. The overall
unhealthy lifestyle profile of this nationwide cohort of young
adults is another cause of concern, particularly with regards to
physical activity habits and weight, as half of the participants failed
to meet the minimum World Health Organization recommenda-
tions for physical activity and 40% had overweight/obesity despite
their young age (below 30 years), with only a very small proportion
(3.5%) having an optimal lifestyle. Indeed, in addition to other
nonmodifiable factors such as an older age or male sex, being
physically active and, particularly, having a normal weight was
individually associated with a lower prevalence (—18% and —50%,

respectively) and incidence (—5% and —39%) of an unhealthy
cardiovascular risk profile in the short-term (figure 5).

Although young adults typically have a lower cardiovascular
risk than their older peers,! in western countries there is growing
concern about the rising risk in the former.! In a recent study with
12 924 young adults from the USA aged 20 to 44 years, the
occurrence of hypertension and diabetes rose from 9.3% to 11.5%
and from 3.0% to 4.1%, respectively, between 2009 and 2010 and
2017 and 2020.!® Another recent study found that only 1 in
4 young adults in the USA have an ideal cardiovascular health
status-a marker defined from a combination of risk factors (blood
pressure, glucose, and cholesterol) along with lifestyle factors
(BMI, smoking, physical activity, diet, sleep).' Likewise, in a
longitudinal study of 4836 young adults followed up for 3 decades,
cardiovascular health in late adolescence or early adulthood was
inversely associated with the rates of premature cardiovascular
disease and mortality during this period.?° Promoting measures
aiming to improve cardiovascular health in young adults should
therefore be a priority.'® Thus, despite the role of genetics in the
development of cardiovascular risk factors, particularly in young
individuals, adopting a healthy lifestyle can potentially reduce this
risk even among individuals with a high genetic risk for
cardiovascular disease.?!

A major finding of the present study was the high prevalence of
suboptimal lifestyle factors among young adults, with a consider-
able proportion of them (40%) presenting with overweight or
obesity (31% and 9%, respectively). Alarmingly high rates of
overweight and obesity have been previously reported in Spanish
youths, including in younger cohorts. For instance, the Estudio
Nutricional de la Poblacion Espariola study, which analyzed
6800 participants, found a high prevalence of overweight and
obesity (ie, 30% for both conditions) among individuals aged 9 to
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18 years, with these 2 conditions being positively associated with
cardiovascular risk factors (hypercholesterolemia, hypertension,
diabetes mellitus).?? Similarly, another study in 2.5 million
Spanish children and adolescents reported that obesity rates
peaked at 7 to 9 years, with a prevalence of 17%-24%).%>

These figures are in line with those from other European
countries® (eg, obesity rates have increased from 2.1%-5.5% to 9.2%-
13.8% since 1997 to 2020 among French individuals aged 18-34
years)?* and an even a higher prevalence has been reported in the
USA. For instance, a recent study showed that the prevalence of
obesity in young US adults aged 20 to 44 years increased from
32.7% in 2009 to 40.9% in 2020.'® The growing prevalence of
overweight/obesity can have important-yet preventable-clinical
implications, as indicated in the present study. Particularly,
preventing overweight/obesity seemed to be the main protective
factor against cardiovascular risk in youths, being associated with a
reduced odds (by as much as 47%) of transitioning to a healthy
cardiovascular risk profile. Although a causal association cannot be
inferred from the present study, strong evidence supports a causal
association between obesity and cardiovascular risk factors (eg,
type II diabetes, dyslipidemia, hypertension), cardiovascular
disease (eg, coronary heart disease, heart failure, atrial fibrillation),
and cardiovascular-specific mortality.?>®

Along with the high obesity rates, it is also noteworthy that
half of the participants in the present study were physically
inactive (not meeting minimum World Health Organization
guidelines for aerobic physical activity). This is overall in
accordance with the figures previously reported for Spanish
youths. Notably, according to the Eurobarometer, 19.7% of
Spanish youths (19-29 years) do not meet current physical
activity guidelines.?” Similarly, a WHO report stated that 31.8% of
Spanish adults aged 25 to 34 years do not meet these guide-
lines.?® These figures are also in line with those reported for other

European countries, where nearly one-third of individuals aged
15 to 40 years reported not participating in any physical
activity.?® Physical inactivity is an established cardiovascular
risk factor in all populations and particularly in young adults,>*°
as corroborated in the present study, where not only avoidance of
overweight/obesity but also being physically active was associ-
ated with a reduced risk of becoming “unhealthy” in the short-
term, regardless of other lifestyle factors. In support of an inverse
association between physical inactivity and cardiometabolic
health, the Coronary Artery Risk Development in Young Adults
(CARDIA) study, which involved 5115 participants, found that
engaging in physical activity during young adulthood was
associated with a reduced odds of developing cardiovascular
risk factors (diabetes, hypertension, high triglyceride levels)
during a 30-year follow-up, as well as with a lower incidence of
premature cardiovascular events, particularly heart failure and
stroke.>%3!

Our results do not support an association between cardiometa-
bolic health in young adults and some lifestyle factors such as
smoking, alcohol consumption, and sleeping habits. Issues related
to a western lifestyle, including mobile phone use or shift work,
contribute to sleep disturbance in a large segment of the
population, including younger individuals. Indeed, in line with
the present study, in which 23% of participants reported poor sleep,
around 30% to 40% of young adults are estimated to experience
sleep disturbance.>” In the present study poor sleep was not
associated with a higher prevalence of cardiovascular risk factors
in young adults, but overall evidence suggests that sleep
disturbance can increase the odds of having some risk factors
such as hypertension and diabetes,'®>> even among adolescents.>*
Similarly, strong evidence shows that smokers, especially those
who start at a young age,>” are at higher cardiovascular risk, even
when smoking only 1 cigarette a day.>® Last, alcohol consumption,
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Figure 4. Prospective association between lifestyle and cardiovascular risk factors among young, economically active individuals. Data are shown as odds ratios with 95% confidence intervals, with individuals not
meeting the lifestyle factor as a reference. Analyses for each lifestyle factor were adjusted by age, sex, length of follow-up (expressed in logarithmic form), and socioeconomic status, as well as for the remaining lifestyle
factors (eg, the analysis of physical activity was adjusted for smoking, sleep, alcohol intake, and body mass index) and cardiometabolic conditions (eg, the analysis of prehypertension was adjusted for the presence of
hypertension, hypercholesterolemia, prediabetes, and diabetes).
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a worryingly high prevalence of adverse lifestyle factors, notably overweight/obesity and physical inactivity. 95%CI, 95% confidence interval.

which is widely associated with increased risk, is also a significant
concern in young adults.®’ This is in line with a recent study in 20
000 individuals with a median follow-up of 5 years, showing that
even a single alcoholic drink per day can increase blood pressure.*®
However, another study that followed 4711 individuals (aged 18-
30 years) for 20 years revealed no association between baseline
alcohol consumption and incident hypertension.>® Further re-
search is therefore warranted to assess the complexity and
interconnectedness of lifestyle factors and their impact on
cardiovascular health.

Some limitations of the present study should be acknowl-
edged, such as the use of self-reported lifestyle factors and the
lack of information on dietary habits (which can also impact
cardiovascular risk) or on participants’ specific occupations.
Concerning the latter, we cannot infer if our results can be
generalized to all socioeconomic strata of the same age in Spain.
On the other hand, the fact that only 3.5% of the cohort presented
with an optimal lifestyle profile might reflect the strictness of the
chosen thre-sholds, such as analyzing not only participants’ sleep
duration but also its perceived quality or establishing an optimal
threshold for alcohol consumption at less than 1 drink per day.
An additional potential limitation is that we focused solely on
baseline and last available follow-up data for each participant,
but we cannot discern whether variations occurred in the
meantime (albeit only 6.1% of the participants underwent more
than 2 observations). Furthermore, although missing data in this
study may have followed a completely random pattern overall, it
should be noted that there were some differences between

participants with and without follow-up data (ie, the former
were apparently more unhealthy), which might have partly
confounded our findings. In this effect, it would, however, be
speculative to infer whether the results of the prospective
analyses would have changed (and in which direction) in the
absence of the aforementioned differences. Additionally, the
timeframe of the data collection can be considered a limitation,
since almost 10 years have elapsed since data were obtained.
While the short follow-up can also be considered a study
limitation, it provided interesting insights; for example, we
observed that 2% of individuals transitioned to an unhealthy risk
profile in 2 to 4 years. The lack of data on cardiovascular events
(eg, stroke, mortality) can also be considered a limitation,
although the present study focused on cardiovascular risk factors
and not on cardiovascular events per se. Finally, we did not
perform separate analyses by sex, but all results were adjusted
for this variable to avoid this potential confounding effect.
Conversely, the extensive sample size analyzed-one of the largest
studies on this issue thus far-and the diverse range of lifestyle
factors evaluated can be viewed as strengths.

CONCLUSIONS

The present nationwide population-based study shows a
relatively large prevalence of cardiovascular risk factors among
economically active young adults in Spain, with 18% having
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prediabetes/diabetes, prehypertension/hypertension, or hyper-
cholesterolemia despite their young age. Moreover, a further 2%
of young participants developed at least 1 of these risk factors in
the short-term. This overall suboptimal cardiometabolic profile is
associated with a worryingly high prevalence of unfavorable
lifestyle factors, notably overweight/obesity (40%) and physical
inactivity (50%). Our findings underscore the importance of early
interventions and targeted public health efforts aimed at promot-
ing healthy lifestyle habits among young adults to reduce the
burden of cardiovascular conditions in this population.

WHAT IS KNOWN ABOUT THE TOPIC?

e The prevalence of cardiovascular risk factors is rising
among young adults, highlighting a growing public
health challenge.

o Significant shifts in lifestyle-related factors have been
observed in recent decades, particularly among the
younger population, marked by increased rates of
obesity and physical inactivity.

WHAT DOES THIS STUDY ADD?

o This study sheds light on a troubling health trend among
economically active young adults in Spain. Only 3.5%
maintain an optimal lifestyle, while 18% already have an
unhealthy cardiovascular risk profile, exhibiting at least
1 risk factor such as prediabetes/diabetes, hypercholes-
terolemia, or prehypertension/hypertension.

e Crucially, maintaining a normal weight and engaging in
regular physical activity were identified as key protec-
tive factors, significantly reducing the odds of transi-
tioning to an unhealthy risk profile in the short-term.

FUNDING

P.L. Valenzuela is funded by a postdoctoral contract granted by
Instituto de Salud Carlos III (Sara Borrell, CD21/00138). Research by
A. Lucia is funded by the Wereld Kanker Onderzoek Fonds (WKOF),
as part of the World Cancer Research Fund International grant
program (grant # IIG_FULL_2021_007). The funding body played
no role in the design or conduct of the study; collection,
management, analysis, and interpretation of the data; preparation,
review, or approval of the manuscript; or in the decision to submit
the manuscript for publication.

ETHICAL CONSIDERATIONS

The local ethics committee approved the protocol (Universidad
Europea Miguel de Cervantes [CEI20-004]). All procedures were
performed in accordance with the Declaration of Helsinki and its
amendments. Participants provided verbal consent. Since the
research (based solely on retrospective analyses of data obtained
from routine medical assessments) presented no risk of harm to
participants and involved no procedures for which written consent
is normally required outside the research context, verbal (and not
written) consent was considered to be sufficient. This implied that
the participants verbally agreed that the data obtained from

routine medical assessments could be confidentially used for
epidemiological research purposes.

STATEMENT ON THE USE OF ARTIFICIAL INTELLIGENCE

No artificial intelligence was used in the preparation of this
study.

AUTHORS’ CONTRIBUTIONS

Research idea and study design were led by A. Castillo-Garcia,
P.L. Valenzuela, A. Santos-Lozano, and A. Lucia. The statistical
analysis was conducted by A. Santos-Lozano. All authors partici-
pated in the interpretation of the findings. A. Castillo-Garcia and
P.L. Valenzuela drafted the original version of the manuscript. A.
Castillo-Garcia oversaw the visualization. P.L. Valenzuela and A.
Lucia supervised the work. A. Santos-Lozano and A. Lucia share
senior coauthorship. All authors contributed important intellectual
content during manuscript drafting or revision and agree to be
personally accountable for their own contributions and for
responding to any questions pertaining to the accuracy or integrity
of any portion of the work.

CONFLICT OF INTERESTS
The authors declare no conflict of interests.
ACKNOWLEDGMENTS

The authors acknowledge the collaboration of Quironpreven-
cion, which provided the anonymized data used in this study.

APPENDIX A. SUPPLEMENTARY MATERIAL

Supplementary material associated with this article can be
found in the online version available at https://doi.org/10.1016/].
rec.2024.02.006.

REFERENCES

1. Andersson C, Vasan RS. Epidemiology of cardiovascular disease in young individu-
als. Nat Rev Cardiol. 2018;15:230-240.

2. Rosengren A, Giang KW, Lappas G, Jern C, Torén K, Bjorck L. Twenty-Four-Year
Trends in the Incidence of Ischemic Stroke in Sweden From 1987 to 2010. Stroke.
2013;44:2388-2393.

3. George MG, Tong X, Bowman BA. Prevalence of Cardiovascular Risk Factors and
Strokes in Younger Adults. JAMA Neurol. 2017;74:695-703.

4, Kivimdki M, Kuosma E, Ferrie JE, et al. Overweight, obesity, and risk of cardiometa-
bolic multimorbidity: pooled analysis of individual-level data for 120 813 adults
from 16 cohort studies from the USA and Europe. Lancet Public Health.
2017;2:e277-e285.

5. Santos AC, Willumsen ], Meheus F, [Ilbawi A, Bull FC. The cost of inaction on physical
inactivity to public health-care systems: a population-attributable fraction analy-
sis. Lancet Glob Health. 2022;11:e32-e39.

6. Eurostat. Body mass index (BMI) by sex, age and educational attainment level.
2022. Available at: https://ec.europa.eu/eurostat/databrowser/view/HLTH_EHIS_
BM1E__custom_6078953/default/table?lang=en. Accessed 9 May 2023.

7. Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of obesity and severe obesity
among adults: United States, 2017-2018. NCHS Data Brief, no 360. NCHS Data Brief.
2020;1-8.

8. Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insufficient
physical activity among adolescents: a pooled analysis of 298 population-
based surveys with 1 6 million participants. Lancet Child Adolesc Health.
2020;4:23-35.

9. Corder K, Winpenny E, Love R, Brown HE, White M, Sluijs Evn. Change in physical
activity from adolescence to early adulthood: a systematic review and meta-
analysis of longitudinal cohort studies. Br J Sports Med. 2019;53:496.

10. Charakida M, Georgiopoulos G, Dangardt F, et al. Early vascular damage from
smoking and alcohol in teenage years: the ALSPAC study. Eur Heart J. 2019;40:345-
353.


https://doi.org/10.1016/j.rec.2024.02.006
https://doi.org/10.1016/j.rec.2024.02.006
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0200
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0200
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0205
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0205
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0205
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0210
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0210
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0215
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0215
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0215
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0215
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0220
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0220
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0220
https://ec.europa.eu/eurostat/databrowser/view/HLTH_EHIS_BM1E__custom_6078953/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/HLTH_EHIS_BM1E__custom_6078953/default/table?lang=en
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0230
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0230
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0230
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0235
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0235
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0235
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0235
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0240
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0240
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0240
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0245
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0245
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0245

11.

16.

17.

20.

21.

22.

23.

24,

25.

A. Castillo-Garcia et al. /Rev Esp Cardiol. 2024;77(10):821-831

Valenzuela PL, Santos-Lozano A, Torres-Barran A, et al. Poor self-reported sleep is
associated with risk factors for cardiovascular disease: A cross-sectional analysis in
half a million adults. Eur J Clin Invest. 2022;52:e13738.

. Valenzuela PL, Santos-Lozano A, Barran AT, et al. Joint association of physical

activity and body mass index with cardiovascular risk: a nationwide population-
based cross-sectional study. Eur J Prev Cardiol. 2022;29:e50-e52.

. Fernandez-Navarro P, Sanz-Anquela JM, Pinilla AS, Mayorga RA, Salido-Campos C,

Lopez-Abente G. Detection of spatial aggregation of cases of cancer from data on
patients and health centres contained in the Minimum Basic Data Set. Geospat
Health. 2018;13:86-92.

. Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization 2020 guidelines

on physical activity and sedentary behaviour. Br J Sports Med. 2020;54:1451-
1462.

. Valenzuela PL, Santos-Lozano A, Castillo-Garcia A, Ruilope LM, Lucia A. Diabetes,

Hypertension, and the Mediating Role of Lifestyle: A Cross-Sectional Analysis in a
Large Cohort of Adults. Am J Prev Med. 2022;63:e21-e29.

Valenzuela PL, Santos-Lozano A, Saco-Ledo G, Castillo-Garcia A, Lucia A.
Obesity, cardiovascular risk, and lifestyle: cross-sectional and prospective
analyses in a nationwide Spanish cohort. Eur | Prev Cardiol. 2023;30:1493-
1501.

Salgado CM, Azevedo C, Proenca H, Vieira SM. Missing data. In: Secondary Analysis
of Electronic Health Records. Cham:. Springer. 2016;143-162.

. Aggarwal R, Yeh RW, Joynt Maddox KE, Wadhera RK. Cardiovascular Risk Factor

Prevalence, Treatment, and Control in US Adults Aged 20 to 44 Years, 2009 to
March 2020. JAMA. 2023;329:899-909.

. Shetty NS, Parcha V, Patel N, et al. AHA Life’s essential 8 and ideal cardiovascular

health among young adults. Am J Prev Cardiol. 2023;13:100452.

Perak AM, Ning H, Khan SS, et al. Associations of Late Adolescent or Young Adult
Cardiovascular Health With Premature Cardiovascular Disease and Mortality. ] Am
Coll Cardiol. 2020;76:2695-2707.

Khera AV, Emdin CA, Drake I, et al. Genetic Risk, Adherence to a Healthy Lifestyle,
and Coronary Disease. N Engl | Med. 2016;375:2349-2358.

Pérez-Rodrigo C, Barbara GH, Citores MG, Aranceta-Bartrina J. Prevalence of
obesity and associated cardiovascular risk factors in the Spanish population:
The ENPE study. Rev Esp Cardiol. 2022;75:232-241.

de Bont ], Bennett M, Leon-Munoz LM, Duarte-Salles T. The prevalence and
incidence rate of overweight and obesity among 2.5 million children and adoles-
cents in Spain. Rev Esp Cardiol. 2022;75:300-307.

Fontbonne A, Currie A, Tounian P, et al. Prevalence of Overweight and Obesity in
France: The 2020 Obepi-Roche Study by the “Ligue Contre I'Obesite”. J Clin Med.
2023;12:925.

Kim MS, Kim W], Khera AV, et al. Association between adiposity and cardiovascular
outcomes: an umbrella review and meta-analysis of observational and Mendelian
randomization studies. Eur Heart J. 2021;42:3388-3403.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

831

Valenzuela PL, Carrera-Bastos P, Castillo-Garcia A, Lieberman DE, Santos-Lozano A,
Lucia A. Obesity and the risk of cardiometabolic diseases. Nat Rev Cardiol.
2023;20:475-494.

Fernandez JL, Lopez-Valenciano A, Mayo X, et al. Comparative analysis of reported
physical activity from leisure centres’ members versus the general population in
Spain. BMJ Open. 2021;11:e043963.

World Health Organization. Physical Activity Factsheets for the European Union
Member States in the WHO European Region. 2021. Available at: https://www.
who.int/europe/publications/i/item/WHO-EURO-2021-3409-43168-60449.
Accessed 25 Jan 2024.

Eurobarometer. Sports and Physical Activity. 2022. Available at: https://europa.eu/
eurobarometer/surveys/detail/2668. 2022. Accessed 25 Jan 2024.

Nagata JM, Vittinghoff E, Gabriel KP, et al. Physical activity from young adulthood
to middle age and premature cardiovascular disease events: a 30-year population-
based cohort study. Int ] Behav Nutr Phys Act. 2022;19:123.

Nagata JM, Vittinghoff E, Gabriel KP, et al. Moderate-to-vigorous intensity physical
activity from young adulthood to middle age and metabolic disease: a 30-year
population-based cohort study. Br J Sports Med. 2022;56:847.

McArdle N, Ward SV, Bucks RS, et al. The prevalence of common sleep
disorders in young adults: a descriptive population-based study. Sleep.
2020;43:zsaa072.

Schmid SM, Hallschmid M, Schultes B. The metabolic burden of sleep loss. Lancet
Diabetes Endocrinol. 2015;3:52-62.

Narang I, Manlhiot C, Davies-Shaw ], et al. Sleep disturbance and cardiovascular
risk in adolescents. CMAJ. 2012;184:E913.

Thomson B, Emberson ], Lacey B, Peto R, Woodward M, Lewington S. Childhood
smoking, adult cessation, and cardiovascular mortality: prospective study of 390
000 US adults. ] Am Heart Assoc. 2020;9:e018431.

Hackshaw A, Morris JK, Boniface S, Tang JL, Milenkovic D. Low cigarette consump-
tion and risk of coronary heart disease and stroke: meta-analysis of 141 cohort
studies in 55 study reports. BMJ. 2018;360:j5855.

Mahtta D, Ramsey D, Krittanawong C, et al. Recreational substance use among
patients with premature atherosclerotic cardiovascular disease. Heart.
2021;107:650-656.

Di Federico S, Filippini T, Whelton PK, et al. Alcohol Intake and Blood Pressure
Levels: A Dose-Response Meta-Analysis of Nonexperimental Cohort Studies. Hy-
pertension. 2023;80:1961-1969.

Halanych JH, Safford MM, Kertesz SG, et al. Alcohol Consumption in Young
Adults and Incident Hypertension: 20-Year Follow-up From the Coronary
Artery Risk Development in Young Adults Study. Am J Epidemiol.
2010;171:532-539.


http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0250
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0250
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0250
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0255
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0255
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0255
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0260
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0260
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0260
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0260
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0265
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0265
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0265
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0270
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0270
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0270
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0275
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0275
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0275
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0275
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0280
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0280
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0280
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0285
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0285
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0285
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0290
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0290
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0295
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0295
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0295
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0300
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0300
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0305
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0305
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0305
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0310
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0310
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0310
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0315
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0315
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0315
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0320
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0320
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0320
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0325
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0325
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0325
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0330
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0330
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0330
https://www.who.int/europe/publications/i/item/WHO-EURO-2021-3409-43168-60449
https://www.who.int/europe/publications/i/item/WHO-EURO-2021-3409-43168-60449
https://europa.eu/eurobarometer/surveys/detail/2668
https://europa.eu/eurobarometer/surveys/detail/2668
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0345
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0345
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0345
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0350
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0350
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0350
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0355
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0355
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0355
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0360
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0360
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0365
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0365
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0370
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0370
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0370
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0375
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0375
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0375
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0380
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0380
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0380
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0385
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0385
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0385
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0390
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0390
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0390
http://refhub.elsevier.com/S1885-5857(24)00069-0/sbref0390

	Lifestyle and cardiovascular risk in working young adults: insights from a nationwide Spanish cohort
	INTRODUCTION
	METHODS
	Participants and study design
	Measures
	Statistical analyses

	RESULTS
	Cross-sectional analyses
	Prospective analyses

	DISCUSSION
	CONCLUSIONS
	WHAT IS KNOWN ABOUT THE TOPIC?
	WHAT DOES THIS STUDY ADD?
	FUNDING
	ETHICAL CONSIDERATIONS
	STATEMENT ON THE USE OF ARTIFICIAL INTELLIGENCE
	AUTHORS’ CONTRIBUTIONS
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	Appendix A SUPPLEMENTARY MATERIAL
	REFERENCES


