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ABSTRACT

Purpose: To assess the relationship between physical activity (PA) in work, transport,
domestic and leisure-time domains (with sitting time included) and health-related quality of
life (HRQoL) among young adult men.

Methods: The long version of IPAQ and SF-36 Health Survey were used to assess PA and

HRQoL, respectively, in 1425 voluntary 20 to 40 year old Finnish male participants.
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Participants were divided into tertiles (MET-h/week): Lowest tertile (<38 MET-h/week),
Middle tertile (38-100 MET-h/week) and Highest tertile (>100 MET-h/week).

Results: The IPAQ domain leisure-time PA predicted positively the Physical Component
Summary (PCS) (=0.11, 95% CI: 0.06 to 0.16) and Mental Component Summary (MCS)
(B=0.11, 95% CI: 0.05 to 0.16) dimensions. Occupational PA predicted negative relationships
in the PCS (B=0.13, 95% CI: 0.19 to "0.07), and sitting time predicted negative relationships
in MCS dimension (f=10.13, 95% CI: "0.18 to "0.07). In addition, a linear relationship was
found between total PA level (including sitting time) and all of the IPAQ domains (<0.001).
Middle tertile had the highest leisure-time PA (38% of total PA), whereas the highest sitting
time (28%) and lowest occupational PA (8%) were found in the lowest tertile. Highest tertile
had the highest occupational PA (61%), while the leisure-time PA was the lowest (16%).
Conclusions: Different PA domains appear to have positive and negative relationships to
mental and physical aspects of HRQoL. Relatively high leisure-time PA indicated a better
HRQoL regardless of the amount of total PA, while occupational PA and higher daily sitting
time related negatively to HRQoL.

Key Words: Exercise, MET, questionnaires, public health

INTRODUCTION

Physical inactivity and increasingly sedentary lifestyles have become major global public
health problems associated with many chronic diseases and reduced life expectancy '.
According to recent studies, 31% of the world’s population is not meeting the minimum
recommendations for physical activity (PA) %, From an economic point of view, in 2013
physical inactivity was responsible for a total cost of $67.5 billion worldwide, wherein the
largest proportion of economic burden originated in the public sector (ranging from 40.5% in

Southeast Asia to 75.3% in Europe) 3 In Finland, the majority (76%) of adults spend most of
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their waking hours sitting, standing still or lying down, and only 32% of men between 18 to

65 years of age meet the recommended levels of PA *.

Growing evidence strongly emphasises the role of PA in health promotion, disease
prevention, treatment and rehabilitation . In addition, regular PA enhances health-related
quality of life (HRQoL), that is, PA contributes to perceived well-being . HRQoL is a
multi-dimensional concept including physical, mental and social components of functioning
8 Moreover, PA is a complex behaviour, comprising various dimensions and sub-domains
such as occupational, leisure-time, housework and transport-related activity °. To date, there
is limited data on the relationship between domain-specific PA and HRQoL. An increased
understanding of how different PA domains associate with HRQoL can help create strategies
to prevent associations between sedentary lifestyles and deleterious health effects. The aim of
this study was to determine in young adult men the association between domain-specific
(occupational, transportation, domestic and leisure-time) PA, including sitting time, and

HRQoL.

METHODS

Design and participants

In this population-based cross-sectional study, 1425 male participants (born in 1969, 1974,
1979, 1984 or 1989) were randomly selected in 2009 as a population sample from those who
had performed, or discontinued military service, or had performed an alternative non-military
service. Immigrants, imprisoned subjects or persons with mental disorders were excluded

from the study. In the present study, we define 20 to 40 year old men as young adults'’.
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Participants have given written informed consent, and the study was approved by the

Coordinating Ethics Committee of the Helsinki University Hospital (Dnro 267/13/03/00/09).

Questionnaire
A questionnaire, partly based on The Finnish Health 2000 study ', was used in 2010 to
record health behavioural and functional capacity, mental disorders, musculoskeletal

disorders, alcohol consumption, work ability, pain and PA.

Primary outcomes

PA was measured by the validated Finnish version of the International Physical Activity
Questionnaire (IPAQ) long version. IPAQ assesses detailed PA levels in four different
domains (work-related activity, transport-related activity, domestic and gardening activities
and leisure time activity). Each domain contains at least two levels of intensity (walking,
moderate or vigorous) to provide domain-specific scores. IPAQ also assesses the time person
spends sitting while at work, at home, while doing course work and during leisure time.
Questions in the IPAQ require respondents to recall PA over the past 7 days. Each type of
activity is weighted by its energy requirements defined in metabolic equivalent minutes per
week (MET min/week). A MET score is obtained in hours/week by multiplying the MET
value for the activity (3.3 for walking, 4.0 to 6.0 for moderate-intensity activity and 8.0 for
vigorous-intensity activity) with duration (minutes) and frequency (days) and converted to
hours. The IPAQ long form has been proven to be a valid and reliable instrument when
assessing levels and patterns of PA ">, and can be culturally adapted for the Finnish

population .

This article is protected by copyright. All rights reserved.



Sitting question is not included as a part of PA, and it also excludes the time spent sitting
during travel under the transport domain. Minutes are used to indicate the time spent sitting
rather than MET-minutes. This reflects the average time an individual spends sitting per day
using the following formula, wherein weekday (a) sitting minutes are multiplied by 5

weekdays and weekend (b) day sitting minutes are multiplied by 2 weekend days '*:

Sitting time =(a * 5+ b x 2) /7

Participants were divided into tertiles based on their total PA (MET-h/week): Lowest tertile
(< 38 MET-h/week), Middle tertile (38 - 100 MET-h/week) and Highest tertile (> 100 MET-

h/week).

Participant HRQoL. was assessed by the SF-36 Health Survey, which consists of eight
domains measuring physical functioning. Each category is scored on a scale of 0-100,
wherein 0 represents the worst overall health status and 100 the best health status . The
scales represent separate but conceptually related aspects of HRQoL; the overall level of
subjective HRQoL is portrayed by the scale’s score profile. The scales of physical
functioning and physical role functioning reflect the respondent’s self-rated capability in
activities of daily living and mobility. The other scales cover emotional well-being, energy
and vitality, bodily pain, general health and limitations in role functions and interaction
(social functioning, emotional role functioning) '°. Four scales (Physical Functioning, Role-
Physical, Bodily Pain and General Health) contributed to the scoring of the Physical
Component Summary (PCS), while four other scales (Vitality, Social Functioning, Role-
Emotional and Mental Health) contributed to the Mental Component Summary (MCS). These

two distinct summary components were aggregated using a US reference population (1990)
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for standardisation of the eight domains and for factor score coefficients. Finally, MCS and

PCS scores were standardised using a mean of 50 and a standard deviation of 10 7.

Secondary outcomes

Occupational status and diagnosed disorders were assessed by the Work Ability Index (WAI)
'8 Alcohol-specific questions included consumption, which was estimated by daily quantity
and frequency (weekly/monthly) over the past 12 months. The Finnish guidelines for high-
risk alcohol consumption levels for healthy adult males are considered as more than 6 drinks
at once and 23-24 drinks per week ¥ General pain, low back pain, lower limb pain, neck
pain or upper limb pain were assessed by a numeric pain rating scale (NRS), wherein O refers
to ‘no pain’ and 10 to ‘worst pain imaginable’ *°. The NRS has been shown to be a reliable

Ly . . .21
and valid instrument in assessing pain .

Statistical analysis

The data is presented as means with standard deviations (SD), as medians with interquartile
range (IQR) or as counts with percentages. Linearity across the three PA levels was tested
using the Cochran-Armitage test, Cuzick test or analysis of variance (ANOVA). In the case
of violation of the assumptions (e.g., non-normality), a bootstrap-type test was used. Linear
regression analyses were used to identify the appropriate predictors of the physical summary
or mental summary indices using standardised regression coefficients Beta (). The B value
is a measure of how strongly each predictor variable influences the criterion (dependent)
variable wherein the B3 is measured in units of standard deviation. Cohen’s standard for B
values represent small (0.10), moderate (0.30) and large (0.50) relationships. The normality
of the variables was tested by using the Shapiro-Wilk W test. Stata 14.1, StataCorp LP

(College Station, TX, USA) statistical package was used for the analysis.
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RESULTS

Forty-eight participants were excluded because of incomplete survey data. According to
IPAQ ", another 99 participants were excluded because they reported a total sum of PA more
than 16 h a day (walking, moderate or vigorous activity). The final sample consisted of 1278
male participants. Demographic and clinical characteristics of the study participants
according to total PA (MET-h/week) are shown in Table 1. A linear relationship across MET
tertiles was found between subjects’ age, meaning that older subjects had the lowest MET-

h/week scores.

Figure 1.

Table 1.

There was a linear relationship between accidents, general pain, low back pain and neck pain.
This demonstrated that the higher the MET-h/week, the more incidents there were between
the tertiles. There was also a linear relationship in the subjects’ employment status between
the tertiles. Inverse linear relationships were found between either being a student,
unemployed, on disability pension or having mental disorders, meaning that the lower MET-

h/week, the higher the incidence was in these categories.

The PA domains expressed as MET-h/week and daily sitting time are shown in Table 2. A

linear relationship was found between total PA tertiles, with sitting time included, and in all

the other IPAQ domains. In the Highest tertile, the most common type of PA was
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occupational PA (mean: 3 h/week, 19 h/week and 129 h/week in tertiles, respectively) (Table
2).

Table 2.

The relative MET-h/week in IPAQ domains and average sitting time (h/day) according to
tertiles are shown in Figure 2. In the Highest tertile, the relative occupational PA was highest
(61% of total PA), while the leisure-time PA was the lowest (16%). On the other hand, the
Middle tertile had the highest relative leisure-time PA (38%), whereas highest relative sitting

time (28%) and lowest occupational PA (8%) were found in the Lowest tertile (Figure 2.).

Figure 2.

Figure 3.

Age- and employment status-adjusted mean HRQoL are shown across the MET tertiles
(Figure 3). There were statistically significant differences between the total PA tertiles and all

of the HRQoL domains.

Figure 4.

The B values are described as indicators of PCS or MCS dimensions in IPAQ domains
(Figure 4.) Univariate IPAQ domains predicted moderate negative relationships between
Work domain and PCS dimension (f="0.13, 95% CI: 0.19 to 0.07) and between Sitting

domain and MCS dimension (f=10.13, 95% CI: "0.18 to '0.07). However, the Leisure-Time
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domain predicted moderate positive relationships in both the PCS (f=0.11, 95% CI: 0.06 to

0.16) and MCS (B=0.11, 95% CI: 0.05 to 0.16) dimensions.

DISCUSSION

The results presented here indicate a significant relationship between total PA (MET-h/week)
and HRQoL dimensions in this population of healthy male subjects between 20 to 40 years of
age. On the contrary, a higher sitting time was associated with greater inactivity and was
negatively related to mental health, while higher occupational PA was negatively related to
physical health. In addition, leisure time predicted positive physical function and mental

health.

Our findings are consistent with the systematic review of Bize et al. 6, which describes a
strong positive association through cross-sectional studies between total PA and HRQoL in
the general population of healthy adult men and women. In addition, higher total PA levels
were associated with better HRQoL in various dimensions. Furthermore, a positive
association between PA and HRQoL in the elderly population has also been reported .
Moreover, our findings are consistent with previous studies that reported positive

22-25

relationships between leisure-time PA and Physical Summary score and Mental

222426 i a healthy male and female adult population. However, the

Summary score
information is sparse between domain-specific PA, including sitting time, and HRQoL in

young adult men.

In the present study, the average daily sitting time varied between 5 to 8 hours per day, with

the highest mean value in the most inactive group. There are no public health reference

values for sitting time, probably because sedentary time has not been considered to be
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harmful to health until very recently *”. Biswas et al. *® found that overall sedentary time or
sitting time (either television or screen time) is associated with an increased incidence of
cardiovascular disease, type 2 diabetes, certain types of cancer as well as all-cause mortality
in adults. However, increased PA (either moderate or vigorous intensity) in older men and
women seems to reduce the mortality risk associated with high sitting time, but not the risk
associated with high TV-viewing time '. In addition, a low level of PA combined with high
screen time is negatively associated with HRQoL *°. In the present study, sitting time was not
divided into leisure time, screen time, study or work-related. Presumably, behavioural aspects
during screen time (such as eating and drinking) could be the factors that cause TV-viewing
sitting more harmful to health than other types of sitting. Negative associations between

sedentary behaviour and HRQoL have been previously reported in older adults ***'

, although
there is also recent evidence of a positive association of domain-specific sedentary time
(reading time) and mental-based HRQoL in middle-aged adults *°. Nevertheless, in our study,

the Lowest tertile averaged the most daily time sitting. This indicates that due to the lack of

PA, this relationship could be the most harmful to health compared to all the other tertiles.

In the present study, occupational PA related to musculoskeletal disorders, injuries or
deleterious effects on health suggests that a large proportion of the subjects with these
conditions were possibly involved in heavy physical labour. It has been previously shown
that frequent excessive PA can result in detrimental heart conditions and cardiovascular
disease *%. In addition, heavy physical labour is a significant risk factor for low back pain,

3334 However, Holtermann et al. ** found that

accident occurrence and all-cause mortality
higher levels of leisure-time PA decreased the risk of all-cause mortality caused by high

occupational PA. In the present study, occupational PA was negatively related to the Physical

Summary dimension of HRQoL, which might indicate that participants in the Highest tertile
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could face possible deleterious health symptoms in the future. Moreover, it is also possible
that excessive occupational PA may explain the relatively low leisure-time PA in the Highest

tertile.

A significantly lower HRQoL Vitality score and highest relative sitting time in the Lowest
tertile could indicate that these subjects are less physically active, sit more on a daily basis
and feel less energetic. The Lowest tertile also had the highest incidence of mental disorders;
sitting time predicted a negative mental summary dimension. This observation can be
explained at least in part by the higher inactivity in this group, since PA and exercise have
been reported to improve physical and mental well-being *°. Furthermore, low values in the
work PA domain in the Lowest tertile may indicate that large proportion of these subjects
were white-collar workers or vehicle operators. Riise et al. > reported that drivers or mobile
plant operators had the lowest mean scores in the SF-36 physical component summary scale.
Drivers are also known to have a high risk of developing musculoskeletal disorders 2
However, the present study did not demonstrate a significant association or relationship
between sedentary lifestyle and physical symptoms. Different lifestyle factors, such as PA,
inactivity and alcohol consumption have demonstrated importance in an elderly group of
workers but not among young workers, suggesting that health problems due to an unhealthy
lifestyle occur at an older age 36 This may explain the lack of a linear relationship between
the tertiles in diagnosed disorders. On the other hand, perceived poor health appears to

predict becoming or remaining employed /, which may explain the relationship in

employment status according to total PA.

A previous systematic review reported a possible association between sedentary lifestyle and

PA, suggesting that sedentary behaviour could diminish the benefits of light intensity PA **.
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This association might have occurred in our study as well. In other words, the Lowest tertile
might have replaced light occupational PA (e.g., standing and light walking) with sitting; this
may thus also reflect the lack of leisure-time or transportation PA. On the other hand, the
relatively high leisure-time PA in the Middle tertile may reflect compensating the daily

39, However, the

sitting time with increased energy expenditure during free time
compensatory effect (or the lack thereof) could have been seen in the Lowest tertile, which
may be explained by the relationship of high sitting time and low PA level. Moreover, it has
been suggested that genetics may also affect activity behaviours that determine the level of
PA °. There are also findings of moderate genetic effects on SF-36 domain and summary

measures *’. Despite the fact that heritability was not a measured factor in our study, should

the role of genetics be taken into consideration.

Our study had several strengths, such as (1) the use of validated and widely employed
questionnaires, (2) the use of IPAQ long form to calculate domain-specific PA level
estimations, sitting included, which has not been presented in previous studies, (3) the use of
a random, homogenous sample that permitted a reliable generalisation of the study population
and (4) the use of a large sample size. However, there are also limitations to our study that
should be taken into consideration. Due to the cross-sectional design, determinations of
causality cannot be analysed; the findings remain therefore purely hypothesis generating.
Secondly, the complex nature of PA and HRQoL was investigated using self-reported
questionnaires, which may result in reporting bias ' In conclusion, among young adult men,
PA was significantly related to HRQoL physical and mental summary components. More
specifically, leisure-time PA was positively related to physical and mental summary, while
occupational PA was negatively related to physical summary and sitting time was negatively

related to mental summary.
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PERSPECTIVES

Our study adds useful information to the body of evidence between domain specific, relative
PA and HRQoL, which could assist public health efforts in promoting positive health
messages and health interventions to improve lifestyles, particularly, in young adult men. The
total amount of PA does not appear to be as beneficial to HRQoL as does relatively high
amount of leisure-time PA. The present findings provide valuable information of negative
associations in HRQoL between excessive occupational PA and daily sitting time. In contrast,
relatively high leisure-time PA indicated a better HRQoL regardless of the amount of total
PA. In the future studies, it will be important to assess domain-specific and relative PA,

sitting time included, and not only total PA.
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Figure captions

Figure 1. Distribution of total PA (MET-h/week). The box shows the distance between the
quartiles, with the median marked as a line and the whiskers showing the 5th and 95th

percentiles. Dashed lines divide the tertiles (Lowest, Middle, Highest).

Figure 2. Relative MET-h/week (%) according to PA tertiles of total PA and average sitting

time (h/day) (with 95% confidence interval) in physical activity domains (IPAQ).

Figure 3. Age- and employment status-adjusted mean (with 95% of confidence interval)
profiles in health related quality of life (SF-36) dimensions between the tertiles. m=Lowest,

e=Middle and o=Highest tertile. The p-value indicates linearity across the tertiles.

Figure 4. Relationships between IPAQ domains and health-related quality of life according

to physical and mental component summary. 3-values with 95% confidence intervals.
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Table 1. Demographic and clinical characteristics of the participants (N=1278) divided into

tertiles according to level of physical activity (MET-h/week).

Lowest Middle Highest P-value for
(n=426) (n=425) (n=427) linearity
Age, mean (SD) 32 (7) 31(7) 30 (7) 0.002
BMI, mean (SD) 26.3 (4.3) 259 3.7 26.1 (4.0) 0.39
BMI>30.0, n (%) 63 (15) 56 (13) 61 (14) 0.79
Status, n (%) <0.001
Employed 284 (67) 310 (73) 374 (88)
Student 73 (17) 74 (17) 25 (6)
Unemployed 53 (12) 32 (8) 26 (6)
Disability pension 14 (3) 8(2) 2(1)
Disorders, n (%)
Accidents 38 (9) 36 (8) 58 (14) 0.025
Musculoskeletal 85 (20) 65 (15) 89 (21) 0.083
disorders
Cardiovascular 23 (5) 8(12) 11 (3) 0.10
disorders
Lung disorders 21 (5) 18 (4) 26 (6) 0.46
Mental disorders 36 (8) 13 (3) 25 (6) 0.003
Alcohol consumption, 4 (1, 10) 4 (1, 10) 4 (1, 10) 0.56
(dose per/week
median, IQR)
Pain, NRS, mean (SD) 1.6 (1.9) 1.4 (1.9) 2.0(2.2) <0.001
Low back pain, NRS>4 73 (17) 70 (16) 108 (25) <0.001
Lower limb pain, 47 (11) 50 (12) 69 (16) 0.055
NRS>4
Neck pain, NRS>4 78 (18) 58 (14) 104 (24) <0.001
Upper limb pain, 51 (12) 51 (12) 67 (16) 0.18
NRS>4

Values are means (SD) or n (%) unless otherwise noted.
IQR = interquartile range

NRS = numeric rating scale
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Table 2. PA domains expressed as MET-h/week and sitting time as h/day in each tertile.

Lowest Middle Highest
(<38) (>38 <100) (>100)
n=426 n=425 n=427 P-value for
IPAQ Domain Mean (SD) Mean (SD) Mean (SD) linearity
Work 3(6) 19 (24) 129 (66) <0.001
Active transportation 5 (6) 12 (13) 19 (23) <0.001
Domestic and 9 (14) 16 (23) 29 (36) <0.001
gardening
Leisure time 909 29 (21) 38 (42) <0.001
Sitting (h/day) 8(3) 7@3) 503) <0.001
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