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ABSTRACT

This study examined longitudinal associations between parenthood-related factors and physical
activity fromyoung adulthood to midlife overa 19-year follow-up period. Participants (n=761) at the
ongoing Cardiovascular Risk in Young Finns Study responded to a self-report questionnaire in their
adulthood (in 1992, 2001, 2007 and 2011). Participants were classified as meeting or not meetingan
aerobicphysical activity recommendation. Parenthood relatedfactors included the age of having their
first child, as wellas the numberand age of the children. Analyses of Generalized Estimation Equations
were performed and adjusted for several demographic and health-related covariates. Both mothers
and fathers with children under six years were less likely to be involved in physical activity than
participants without children. However, meeting the aerobic physical activity recommendations did
not differ between parents with a youngest child who was six years old or older as compared to the
childless participants. The older the youngest child was, the more likely the parents were to be
physically active. Participants who became a parentrelatively late, at the age of 30 or older, seemed
less likely to meet the aerobic physical activity recommendationduring follow-up than those who had
theirfirst child atthe age of 26-29. The results indicate that parenthood does not seem to have along-
lasting negative impact on adults’ physical activity, and the individuals reached a similar level of
physical activity in midlifethan they had before parenthood.

Keywords: physical activity, parenthood, family, adult, mother, father, child

Introduction

Consideringthe health benefits of regular physical activity,! itis crucial to understand when and why
people take up or drop off physical activity, and how different life events are associated with
changesin activity patterns. Becominga parentis marked by many co-occurring psychological,
social, economic, behaviouraland biological changes.? Living with young children influences both
mothers’ and fathers’ health behaviours, such as diet, sleeping, substance use, sedentary behaviour

and physical activity, butin potentially different ways.? These changes during transition to
parenthood can have a long-lastingimpact on the shape of health trajectories into midlife.*

Understanding parental physical activity is vital, because parents' health behaviours have
implications notonly forthemselves but also for their children’s development and future health
behaviours. Kaseva et al.® found that mothers’ and fathers’ physical activity contributes favourably
and systematically to their offspring’s physical activity from childhood to young adulthood in a 30-
yearlongitudinal study based on this same cohort. Parental modeling can be an important predictor
of child behaviourand physically active parents are more supportive of their children’s physical
activity than non-active parents.®

Reviews of physical activity and parenthood have concluded that becoming a parentis primarily
associated negatively with adults’ physical activity.”® Recently, Corderetal.’ found that the results
of physical activity changes and parenthood were equivocal in fourlongitudinal studies but
demonstrated, however, greater decreases in moderateto vigorous physical activity among parents
compared to non-parents. Atwo-year longitudinal study conducted by Hull et al.1° showed that
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havinga child reduced parents’ physical activity levels about three hours perweek compared to
individuals who stayed childless.

Physical activity appears to decline particularly among mothers and first-time parents.'° However,
some results have also found that becoming a parent reduces physical activity formen even more
than forwomen.'! There are inconsistent findings regarding parents’ sex, age and number of
children as a predictor of parents’ physical activity but many suggested that having younger children
inthe household related to decreased parental physical activity time.”*

A considerableamount of cross-sectional research on physical activity and parenthood exists, but
rather few of them are longitudinal studies.”® In earlier studies, follow-up times have usually been
shorterthan 10 years, without analysis of parents’ physical activity during midlife when their
children have grown and become more independent.1%!3 Because of incongruities in earlier studies,
thereisa needforlongitudinal and multivariate analyses of the impact of parenthood-related
factors on adults’ physical activity.”

The main purpose of our study was to describe and quantify the associations of parenthood-related
factors with the probability of meeting the recommended level of aerobic physicalactivity from
youngadulthood to midlife. Specifically, we studied whether the different parenthood-related
factors (i.e., the number of children, the age of the youngest children, the number of young children
and the age of havingone’s first child) were associated with changesin physical activitylevel in men
and womenina 19-year follow-up. Analyses were stratified by sex because earlier studies have
shown that parenthood may have a different effect on the levels of physical activity of women and
men.®!! To our knowledge, no study has examined the longitudinal associations of parenthood-
related factors with physical activity by this long follow-up period to show how parental physical
activity changesasthe children age.

Materials and methods
Data

The data were from the CardiovascularRiskin Young Finns Study thatis an ongoing 40-year
longitudinal study designed to examine cardiovascular diseaserisk factors and their determinants.
Participants were randomly selected from five Finnish cities (Helsinki, Kuopio, Oulu, Tampereand
Turku) and their surrounding communities. Six birth cohorts of 3-18-year-old boys and girls (N=3596)
were examined forthe firsttime in 1980 and eight follow-up phases have been conducted since.
Each participantor minor children’s parents provided written informed consent before participating

inthe study. The ethics committees of the five Finnish universities have approved the research
protocol of the Young Finns Study (Decision number 533/2006).

This study uses data from the follow-up studies conductedin 1992, 2001, 2007 and 2011. In 1992,
participants were young adults 18-30 years of age and they approached midlife (ages 37-49 years)
at the follow-upin 2011. A total of 761 individuals (433 women and 328 men), whose marital status
was married or cohabitingin 2001, 2007 and 2011, and who had at least one child before 2007 were
includedinthis study sample. All participants had physical activity datafrom at least three of four

follow-up phases during adulthood with 581 participants (345 woman and 236 men) having
completed physical activity datafrom all four study phases.
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Measurements
Physical activity level during adulthood (outcome)

The outcome variable of this study was questionnaire-assessed leisure-time physical activitylevel
during adulthood (in 1992, 2001, 2007 and 2011). Participants reported the frequency and duration
(hours) of their moderate to vigorous physical activity in atypical week.® Participants were classified
as meetingarecommended aerobic physical activity levelif they engaged in moderate to vigorous
physical activity orsport at leasttwo to three timesaweekand theirtotal physical activity time was

at least 2-3 hours perweek. The definition was modified from the recommendation for health-
enhancing physical activity foradults aged 18-64 years.®

Parenthood variables (exposure)

In 2011 follow-up, participants reported their children’s birth years. Those who had no children
before 2007 were excluded from the study sample because the aim of the study was to analyse
parents’ physical activity longitudinally, also aftertheirchildren growth and become more
independent of their caregivers. The number of children, the age of the youngest child and number
of youngchildren (<5y) were calculated based on this question at each year of follow-up. The age of
having the first child was calculated as a difference between birth year of the first child and
participant’s year of birth and categorisedinto three groups (<25vy, 26-29 y, > 30 y) based on sample
distribution sothatevery group represents roughly athird of each sample. All categorisations of
parenthoodvariables are shownintable 1.

The parenthood variables were chosen based on previous studies, which have shown mixed findings
with regard to age and numberof children as a predictor of parental physical activity.”® The timing
of parenthood, i.e., the parent’s own age of having the first child may also influence the degreeto
which parenthood affects physical activity. It has been denoted that relatively early or late
parenthoodinthe life course may accelerate weight gainin both womenand men.*

Demographics and health-related variables (covariates)

Birth cohort, age (years), education level, employment status, living area, weight status, status of
chronicdiseases and youth physical activity level were applied as covariates. Covariates were
selected based on data availability and previous studies examining the correlates of adulthood
physical activity.'”!8 The data was self-reported except weight status, which was measured during
the clinical visit of each follow-up study.

Participants’ education level was assessed using their highest qualification and it was at first
categorisedintothree groups: low (comprehensive school), middle (high school or vocational school)
and high (academic-level education). For the analyses, low and middle education groups were
combined because there werefew participants (3-11%) with low education in follow-up phases.

Employment status was classified at firstinto four categories: employed, student, stay-at-home
mother/fatherand unemployed or disability pension. Because the last three groups have relatively
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few individuals throughout follow-up years, these were combined for the analyses (employed vs.
other). Participants’ living areawas assessed viaa 3-category scale: urban, sub-urban and rural.

Participants’ heightand weight were measured in clinical examinations and body massindex (BMI)
was calculated (kg/m?). BMI measurements were missing from 22 percent of participants (n=167).
Absence of BMI was addressed by multiple imputation.!® Weight status was determined based on
BMI and WHO's classification: normal weight (BMI 18.5-24.9), overweight (BMI 25.0-29.9) and
obesity (BMI 2 30). One percent of participants (n=9) had BMI 16.9-18.4 (underweight) and they
were combinedintoanormal weight group. Participants wereasked to report theirchronicdiseases
or disabilities in follow-up phases and the dichotomous variable: having achronicdisease or not was
created from these data.

Participants’ physical activity levelin youth was assessed before they had any children atthe age of
15 or 18, depending on dataavailability. Foryouth physical activity, we used asum index of physical
activity (PA11980-1989) that was computed based on five variables concerning the frequency and
intensity of leisure-time physical activity, participation in sport-club training and sport competitions
and habitual ways of spending leisure time.!® Participants’ youth physical activity level was
categorised as low, middle or high, based on which thirds of the sumindex they fell into. The original
guestionsrelatingtothe physical activity variables and theirre-coding and indicators of reliability
and validity are presented elsewhere.'® Studies have suggested that the stability of physical activity
ismoderate or high from youth to adulthood.?°

Statistical analyses

At first, we analysed descriptive statistics of the sample. Afterthat we studied the question of how
parenthood associates with participants’ physical activity overtime. For these analyses, participants
were divided intothreegroups according to timing of their first childbirth and regarding the follow-
up phases of this study: 1) becominga parent before 1992, 2) becominga parent between 1992 and
2000 and 3) becominga parentbetween 2001 and 2006. Differences between groups were tested by
a Chi Square-testand the differences between years test of multiple proportions. The sample of 581
participants, who had complete physical activity data from adulthood, was used inthese analyses,
because tests (named above) did not deal efficiently missing cases and changesin the sample.

Next, we studied the effects of the parenthood-related factors on the physical activity, adjusted for
potential covariates. We included the observations of all four follow-upsinto a unified, longitudinal
data set. The covariate information was available for 2,567 measurements of 704 subjects (400
females, 304 males). The multiple observations of an individual across study occasions are not
independent. To correctly address the structural dependency of the data, we exploited the
Generalized Estimation Equations (GEE) approach.?! GEE is a suggested method of the case of logistic
regression as it provides more reliable effect measures.?? We used an R package, geepack, in which
the parameters of GEE models are solved by maximising quasi-likelihoods given vague assumptions
of the covariance structure of the data.?

The analyses were conducted separately forwomen and mento study whether parenthood has
differentassociations with physical activity among mothers and fathers. We began by estimating the
effects of demographicaland health covariates on the meeting of the recommended aerobic
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physical activity levels (Appendix 1). Next, we added the parenthood variables (exposure factors)
one by one to the GEE framework and inspected statistically significant additions (p <0.05 in the

Wald's ANOVA statistic) tothe models 1-4(Table 2). The impacts of parenthood variables on the

goodness of fit were measured by Tjur's Coefficient of Discrimination.2*

To exemplify the interpretation of ourkey results, we calculated the predictive log-odds based on
GEE parameters and furthertransformed (inverselogit) the predictionsinto the probability scale.
We analysed the predictive probabilities to achieve recommended levels of physical activity via
differentlevels of exposure to the age of the youngest child (Table 2: Model 2b, parents only). To
thisend, levels of covariates were fixed to represent a ‘typical case’ as follows: age of 40 years,
middle orlow education, employed, livingin a suburban area, normal weight, no chronicdisease or
disability and moderatelevel of youth physical activity.

Results

Sample characteristics. Descriptive characteristics of the participants are shownin Table 1. The
education levelof participants was primarily middle or high, and the proportion of highly educated
individualsincreased during follow-up. Most of the participants lived in suburban areas. Men were
more frequently employed than womenin every follow-up phase, although women’s employment
rate increased throughout follow-up. Women more frequently had normal weight status than men,
but the prevalence of overweightand obesity status increased in both sexes during the follow-up.
Women reported more chronicdiseases ordisabilities compared to men. The prevalence of chronic
diseasesordisabilities increased during follow-up in both sexes.

In the first phase in 1992, over 70 percent of participants did not yet have children. The most
common number of children was one or two (61.5%) in the last follow-up phase. Prevalence of
young children (when the age of the youngest child was less than six years) was highestin 2001. For
the parenthood variables, asignificant sex difference was observed in age when women and men
become parents. Women were younger than men when they experienced first childbirth.

All participants’ physical activity level was significantly higherin 2011 thanin earlier follow-up
phases (in 1992, 2001 or 2007**). In 2007, women (44.4%) had a significantly higher physical activity
level than men (33.8%).

Potential sampling bias. We analysed the potential sampling bias by comparingthe eligible sample
to the corresponding cohorts of Young Finns Study participants who did not fulfil the inclusion
criteria. Inthe first follow-up phase (1992), participantsin this study were about one yearolder
(p<0.01), had more frequently high or middle education (p<0.01) and were more frequently
employed (p<0.01) than non-participants. Atthe end of the study period (2011), no differences
were observed foreducation level, but meninthe present sample were more frequently employed
(p<0.01) than men among non-participants. In 2011, participantsin our sample lived less frequently
inurban areas (women p<0.05; men p<0.01) when compared to non-participants. The womenin our
sample had a higher physical activity level during youth (p<0.05) than women among non-
participants, but nosignificant differences were observed between groups in adulthood physical
activityin 1992 or 2011. The menin our sample metaerobicphysical activity recommendations less
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frequently (p<0.05) in 1992 than non-participants, butin 2011, no significant differences were
found.

Physical activity time trends from 1992 to 2011 in groups by different timing of first child. Figure 1
shows the proportions of participants (n=581) who met the recommended aerobic physical activity
level from 1992 to 2011 in groups with different timing of the first child (Groups 1, 2 and 3). All
groups had theirlowest physical activity levelin the follow-up phase that was closest/next afterthe
birth of theirfirst child. However, the decline of physical activity after becoming a parentseemsto
be temporal and proportions of participants who met recommended aerobic physical activity levels
increasedinthe lateryears of parenthood. Forexample, those who become a parent before 1992
(Group 1) had a significantly higher physical activity level in 2007 and 2011 compared to the year
1992 (1992<2007%*, 1992<2011**). Similarly, Group 2 had a significantly higher physical activity level
in 2011 than in 2007 or 2001 (2001<2011**, 2007<2011**) and Group 3 had a higher physical
activity level in 2011 than in 2007 (2007<2011*). Participants of Groups 2 and 3 reached similar
physical activity levelsin 2011 than they had before parenthood (e.g., the differences between the
years 1992 and 2011 were non-significant).

Parenthood models. Table 2 shows covariate adjusted models of associations between adult
participants’ physical activity and parenthood variablesincluded one by one. Associations of
covariates with adult PA are reportedin detail in Appendix 1.

Women and menwho had at least one child were less likely to meet the physical activity
recommendations during follow-ups than participants who did not have children (Women with 1-2
children: OR=0.38 95% Cl:0.26-0.56; Men with 1-2 children: OR=0.32 95% CI: 0.21-0.51). However,
quite similar probability was found amongst those who had 1-2 children and those who had 3 or
more children, suggesting that parenthood itself was the key factor, not the number of children
(Table 2: Model 1).

The age of the youngest child was associated with physical activity levels in both womenand men
(Table 2: Model 2a). Participants who had a young child, e.g., 0-2-year-old (Women OR: 0.35, 95% Cl:
0.22-0.54; Men OR: 0.37 95% Cl:0.22-0.60) or a 3-5-year-old child (Women OR: 0.62, 95% CL: 0.40-
0.96; Men OR: 0.38 95% Cl: 0.23-0.63) were foundto be less likely to meet aerobicphysical activity
recommendations than participants without children. Conversely, women and men whose youngest
child was six years old or older were found to meet the recommended physical activity level as likely
as non-parents.

Model 2b includes only participants who had atleast one child and the reference group was parents
with at least one 0-2-year-old child. Women with a child overtwo years old (OR: 1.83, 95% Cl: 1.23-
2.70) and men with children overfiveyears old (OR: 1.69, 95% Cl: 1.09-2.63) had nearly twofold
odds for meetingaerobic physical activity recommendations than parents whose youngest child was
aged 0-2 years. Increasing odds ratios showed that the olderthe youngest child was, the more likely
theirparents were to be physically active. To demonstrate this result, we computed the predictive
probabilities to achieve recommended physical activity by fixed covariates and different levels of
exposure to the age of the youngest child. Inwomen, the predictive probability of achieving the
recommended level of physical activity was 31.6% when the age of the youngest child was 0-2 years.
The probability increased to 45.8% (3-5y) and 51.7% (6-17 y) when the youngest child aged.
Correspondingly, in men, the predictive probability values were 46.6% (0-2 y), 46.2% (3-5 y) and
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59.6% (6-17 y). This suggests that very young children (0-2y) decreased mothers’ activity more than
fathers’ physical activity, but otherwise associations were quite similarin both sexes.

In model 3, we compared to participants who reported that they had at leasttwo young children
(<5y) with the participants who had fewerthan two young children. No associations were observed,
eventhe hypothesis was that caring for many young children could be a barrierto parents’ physical
activity.

The first childbirth atany age duringadulthood was associated with lower physical activitylevel than
not having children atall (Model 4a). In addition, significant odds ratios were observed when
compared to parents who had theirfirst child atage of 26-29 years and parents who had theirfirst
child at the age of thirty or later (Model 4b). Those who became first-time parents at the age of 30
or laterwere lesslikely to meet the physical activityrecommendations during follow-ups (Women
OR: 0.62 95% Cl:0.42-0.91; Men OR: 0.61, 95% Cl:0.39-0.95).

Discussion

The study showed that becomingafirst-time parent decreased physical activity of both mothersand
fathers. Participants with children younger than six years of age were significantly less likely to meet
aerobicphysical activity recommendations compared to non-parents. However, the association was
not observed with participants whose youngest child was six years old or older, indicating that
parenthood does not have a long-lastingimpact on parents’ decreased physical activity in mid-life. In
addition, ourresults did not show that parents with multiple children or many young children have a
greaterrisk for low physical activity than other parents.

Our findings are consistent with Adamo et al.?®>, who analysed cross-sectional accelerometerdata
and noticed that parents with children younger than six years of age were less likely to meet physical
activity guidelines. Moreover, our results add the knowledge about longitudinal associations of
parenthood and physical activity, and especially show the recovery of parents’ physical activity level
whentheirchildren age. Based onrelatively short, two to four-year follow-up periods, earlier
researchers have concluded that parents who experience decreasesin physical activity as aresult of
havinga child do not appearto rebound to their pre-child physical activity level.’’ Overseven-year
follow-up by Sallisetal.?6 found anincreased physical activity trend among American mothers, which
issomewhat consistent with ourfindings. However, achange inthe number of youngchildren (aged
0-4 years) was unrelated to the change in physical activity, evenif they assumed that younger
children may interfere with mothers’ physical activity more than older children.?

To our knowledge, previous research has not examined how parents’ age of havingthe first child
may impact their level of physical activity. We found that participants who became afirst-time
parentrelatively late (230 y) seemedto be less likely to meetan aerobicphysical activity
recommendation than participants who had their first child at 26-29 years of age. Inthe current
study, itis not possible to offer data-based reasons for this finding. Earlier studies have noticed that
late parenthood could associate both disadvantages and advantages for the wellbeing of parents
and children.?” However, studies assessing the timing of parenthood and its associations with health
behaviours such as physical activity are rare. Childbearing has been moving quickly toward higher

agesin developed countries and furtherresearch is needed to fully understand its social, economic,
biological and health consequences.?”

Earlierstudies have suggested thatthe impact of parenthood on physical activity differformenand
women. 10112829 Qyrresults for Finland’s population showed that becoming a parent contributed
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unfavorably to physical activity levelin both women and men. However, predictive probability
valuesindicated that very young children (0-2y) seemed to affect mothers’ physical activity more,
whichis consistent with previous studies.”*

In Finland, the differences between adult women’s and men’s physical activity levels are relatively
narrow: 50% of the men and 49% of women (230 years) reportedin a FinHealth 2017 study that they
reachedthe aerobicphysical activity guidelines, which suggest atleast 150 minutes per week of
moderate-intensity aerobic physical activity or 75 minutes aweek of vigorous intense physical
activity.2°In ourdata, only one significant difference between sexes was noticed in 2007, when more
women (44.4%) than men (33.8%) met the aerobic physical activity recommendation. The similarity
between Finnish women’s and men’s physical activity levels can have some effect on the results of
the presentstudy.

Although parenthood seems to decrease both mothers’ and fathers’ physical activity, barriers and
possibilities to participate in leisure-time physical activity differ between women and men due to the
variedroles and responsibilities within families. Finnish women do, on average, one hour perday
more domesticwork (e.g., cooking, cleaning, shoppingand childcare) than men, even though the
differences between the time that women and menspend on household chores has slightly
decreasedinthe 21% century.3! On the other hand, men have longerworking weeks.3! Traditionally
and currently, young children are primarily taken care of by their mothers, even though several
reforms of parental leave have been made since the 1970s in Finland to promote equality between
the sexes and diverse families.3? This can sustain unequal possibilities forwomen and men to take
part inthe family lifeand labor market. Our data showed that the employment rate forwomen was
significantly lowerthanformeninevery follow-up phase, evenifitincreased overthe course of the
years of the study.

The above suggests that childcare and household chores may reduce the time available forleisure-
time physical activity more forwomen than men, but men may experience more lack of time due to
jobresponsibilities. In their review, Bellows-Riecken and Rhodes’ concluded that the most
commonly reported barriers to physical activity among parents were lack of time and social support,
fatigue, childcare and responsibilities to other roles. Many parents value the health benefits of
physical activity and they want to be good role models fortheirchildren, but family and occupational
responsibilities and scheduling constraints may make it difficult to prioritise physical activity.3*
Parents may also consciously modify their priorities from selfto child and experience that theirown
sport and exercise is nolongerasimportantas it was before parenthood.3*

On the otherhand, it is suggested that maternity or childcare leave mayincrease opportunities for
such activities thatinvolve childcare, like walking with abuggy or co-participationin physically active
play with children.! Device-based measurements of physical activity have shown that mothers and
fathers with youngchildren engagedinless moderateto vigorous physical activity but more light
intensity activity than non-parents.?® Some studies have also suggested that parents may have less
sedentary time than non-parents.?® Though parents may spend time in light physical activity, some
health benefits increase with the intensity of physical activity*® and parents should be encouraged to
engage in moderate to vigorous physical activity as well.

The strength of this studyincludesthe longitudinal design with a nearly 20-year follow-up period,
and the sample that allowed the examination of the role of both motherhood and fatherhood on
physical activity across family development. There have only beenafew longitudinal cohort studies
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to address impact of parenthood on chance in physical activity and to our knowledge these
guestions have not previously studied in a Finnish or other Nordic population.

The rich data setalso allowed multiple covariates to be considered within the analysis. However,
there may be unmeasured potential covariates or mediators that we were notable toinclude in the
analysis, such as partner and peer support, working hours, job stress, sleep and psychological
resources like perceived competence in parenthood orin sportand physical activities. Besides
parenthood, there are also otherlife events commoninyoungadulthood that can have an
independentorinteractional effect on parents’ physical activity anditis possible that the timing of
life eventsisalsoanimportantfactor.’ Forexample, Miller et al.2® imply that having two significant
life events like marriage and childbirth ashort time frame may combine to decrease physical activity.

We analysed self-reported measures of physical activity in leisure timeand acknowledge that
guestionnaires are sensitive to reporting bias that can lead to over- or underestimation of physical
activity. However, previous study on validity of physical activity questionnaire showed that our
questions describing the frequency and hours of moderate to vigorous physical activity, correlates
moderately (r=0.28 —0.44) with the pedometer-measured step counts of adult woman and men.?’
The same questions of physical activity were used during follow-up 1992-2011, assumingthatthe
potential biaswould be the same at four measurement points and did not affect the changes of
physical activity any differently. Recent follow-ups of the Young Finns Study have included device-
measured physical activity data, but for this long follow-up period with the first measurement point
in 1992, only questionnaire data was available. Further studies using device-based measurements of
parental physical activity in longitudinal settings would be helpful to understand changes in different
physical activity levels, including light physical activity and sedentary time.

The exact information aboutthe numberorage of children livingin the participant’'s household
duringfollow-up years was not available in the data of the Young Finns. When the study sample was
composed, we used the criterion of married or cohabiting (in 2001, 2007 and 2011), because we
assumed that cohabiting participants are more likely to live with their children. Inany case, it is
possible that some participants have divorced and found anew partner between follow-up years,
and some may have a blended family, and hence, the living arrangements of theirchildren can vary.

Our follow-up data was collected between 1992 and 2011, because we selected cohorts so that
Young Finns Study participants were most likely to become parents during measurement years and
followed them until middle age to getthe most relevant datato analyse ourresearch questions. Itis
likely that cultural changesin society overtime have some effects on parenthood and adult physical
activity. Forexample, the increased educational level of the population and big steps in information
and communications technology could affect these matters in such a way that parents are nowadays
more aware of the health effects of physical activity than they were inthe 1990s. Nevertheless, our
data is primarily fromthe 2000s, with the last follow-up point havingbeenin 2011, and we expect
that the effect of cultural changes on the associations of interestis minimal.

Perspectives

Although becominga parent has primarilyassociated negatively with adults’ physical activity in earlier
studies, little isknown about parents’ longitudinal physical activity changes when their children age.
In this study, we used 19 years of longitudinal data with four follow-up measurements to study
associations between parenthood-related factors and physical activity from young adulthood to
midlife among Finnish adults. Our study showed that becoming a parent was associated with
decreased likelihood to meet aerobic physical activity recommendations among both mothers and
fathers. However, parenthood did not have long-lasting impact on parents” decreased physical
activity, and individuals reached a similar level of physical activity in midlife than they had before
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parenthood. Our study may suggest that parents with young children would need more support to
maintain and enhance their physical activity, because the physical activitylevels of parentswith under
6-year-old children werethe lowest. Regular physical activity may support parents’ physical health but
also increase psychological resources and help with coping with parental stress, which could also
promote quality of family life and the well-being of children. More studies are needed to better
understand the factors that enhance the physical activity of parents with children of different ages.
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Table and figure legends

Table 1. Descriptive statistics of the sample (433 women and 328 men).

Table 2. Associations of parenthood variables with adult participants’ longitudinal physical activity.
Odds ratios (OR) and 95% confidence intervals (Cl) for meeting the recommended aerobic physical
activity level.

Figure 1. The proportions of participants who metthe recommended aerobic physical activitylevel
ingroups (Group 1-3) by different timing of having their first child.
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Table 1. Descriptive statistics of the sample (433 women and 328 men).")

1992 2001 2007 2011
Women Men Women Men Women Men Women Men
Demographics and health-related
variables (covariates)
Age, years (mean) ns ns ns ns
245 24.9 335 33.9 39.5 39.9 435 439
Education level (%) ns ns ns ns
High 144 12.0 28.1 23.6 34.4 30.3 38.9 354
Middle 76.7 74.9 65.3 67.1 61.7 63.7 59.2 60.9
Low 8.9 131 6.6 9.4 3.9 6.0 1.9 3.7
Employment (%) *x *k *x *
Employed 409 55.7 66.8 92.7 75.8 91.7 82.4 88.0
Student 33.1 26.0 3.3 1.8 3.7 0.6 1.9 0.3
Stay-at-home parent 104 0.0 18.9 0.3 9.2 0.6 35 0.6
Unemployed or other 15.7 18.3 11.0 5.2 113 7.0 123 11.1
Livingarea (%) ns ns ns ns
Urban 143 13.6 11.8 9.3 8.2 6.4 8.1 9.8
Suburban 70.5 69.4 66.8 70.5 68.5 70.3 66.2 66.9
Rural 15.2 16.9 213 20.2 233 23.2 25.6 23.3
Weight status (%) * ** *x *x
Normal weight 78.1 65.1 63.9 442 51.5 33.0 46.3 32,6
Overweight 16.4 32.5 24.6 42.6 30.0 46.6 32.6 46.2
Obesity 5.5 24 115 13.2 184 204 21.2 21.2
Chronic diseaseor disability (%) * *k *x *x
At leastone disease 16.4 104 28.6 18.0 34.2 27.7 42.7 30.8
Youth leisure-time physical activity
atthe age of 15-18 y (%) (in 1980- ns
1989) 31.6 29.5
Low 43.0 38.3
Middle 254 32.1
High
Parenthood variables (exposure)
Number of children (%) ns ns ns ns
0 71.6 75.3 17.6 21.0 0.0 0.0 0.0 0.0
1-2 25.6 22.6 62.4 58.5 65.8 65.9 61.4 61.6
>3 2.8 2.1 20.1 20.4 34.2 34.1 38.6 38.4
Age of the youngest child (%) ns ns ns ns
No children 71.6 75.3 17.6 21.0 0.0 0.0 0.0 0.0
0-2y 20.1 17.1 28.2 29.0 15.7 19.8 4.6 3.7
35y 6.9 7.3 26.1 26.5 21.7 24.1 11.8 13.1
6-17y 1.4 0.3 28.2 235 58.7 54.6 70.0 713
>18y 0.0 0.0 0.0 0.0 3.9 1.5 13.6 11.9
Many young children (%) ns ns ns ns
At leasttwo under 5-year-old 9.7 9.8 155 16.5 10.6 12.2 4.2 3.7
children
Age duringthe firstbirth *x
<25y 34.6 23.5
26-29y 33.9 38.1
>30y 314 384

Physical activity (outcome)
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Met aerobic physical activity ns ns * ns
recommendations (%) 41.6 37.1 39.0 33.7 40.4 33.8 54.8 49.4

1) Differences between sex are flagged with ns (non-significant), *(p <0.05) or ** (p < 0.01).

Table 2. Associations of parenthood variables with adult participants’ longitudinal physical activity.
Odds ratios (OR) and 95% confidence intervals (Cl) for meeting the recommended aerobic physical

activity level.!)

Woman (n=400) Men (n=304)
OR (95% Cl) OR (95% Cl)
Model 1 R2: 0.090 R2: 0.084
Number of children None Reference Reference
1-2 0.38 (0.26-0.56) 0.32 (0.21-0.51)
>3 0.33 (0.20-0.54) 0.31 (0.18-0.55)
Model 2a R2: 0.103 R2: 0.095
Age of the youngest child None Reference Reference
0-2y 0.35 (0.22-0.54) 0.37 (0.22-0.60)
3-5y 0.62 (0.40-0.96) 0.38 (0.23-0.63)
6-17y 0.79 (0.49-1.29) 0.65 (0.36-1.20)
218 y 1.62 (0.75-3.52) 1.11 (0.42-2.93)
Model 2b (only parents) R2: 0.093 R2: 0.103
Age of the youngest child 0-2y Reference Reference
3-5y 1.83 (1.23-2.70) 0.98 (0.64-1.52)
6-17 y 2.31 (1.55-3.45) 1.69 (1.09-2.63)
2 18y 4.66 (2.30-9.44) 2.62 (1.13-6.04)
Model 3 (only parents) R2: 0.077 R2: 0.092
Two young children (<5y) No Reference Reference
Yes 0.85 (0.56-1.31) 0.82 (0.52-1.30)
Model 4a R2: 0.093 R2: 0.088
Age duringthe first birth No child Reference Reference
<25y 0.40 (0.26-0.61) 0.33 (0.19-0.60)
26-29 y 0.45 (0.29-0.70) 0.37 (0.23-0.61)
>30 y 0.27 (0.17-0.44) 0.27 (0.16-0.45)
Model 4b (only parents) R2: 0.083 R2: 0.101
Age duringthe first birth 26-29 y Reference Reference
<25y 0.88 (0.62-1.25) 0.79 (0.49-1.29)
230y 0.62 (0.42-0.91) 0.61 (0.39-0.95)

1) Analyses adjusted by covariates (birth cohort, age (years), education level, employment status, area of

residence, weight status, status of chronic diseases and youth physical activity level) and stratified by sex.
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Figure 1. The proportions of participants who met the recommended aerobic physical activity level

in groups (Group 1-3) by different timing of having their first child.
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