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The burden of disability is an important public health challenge as the majority of people
will experience disability throughout their life. Disability includes impairments, activity
limitations and participation restrictions, all of which may reduce the capability for work.
People with chronic disabilities that limit the ability to work are granted disability pensions
in many countries. Therefore, disability pension is informative for health and disease
outcomes, as well as for economic consequences.

Previous studies have indicated that obesity as well as low cardiorespiratory fitness and
muscular strength already in adolescence are related to later mortality and disease, but
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few studies have examined corresponding associations for future disability due to all and
specific chronic diseases. Thus, we examined the associations of obesity, cardiorespiratory
fitness and muscular strength in male adolescents with later disability pension due to all and
specific causes in more than 1 million participants through linkage of data from the Swedish
conscription registry with other nationwide registries.13

Low cardiorespiratory fitness in isolation 3, or together with low muscular strength? or
obesityl 3, was a strong risk factor for later disability pension due to all and specific

causes (eg, psychiatric, musculoskeletal and cardiovascular diseases). Strengths of these
previous studies include the large size and representativeness of the study sample (97%-—
98% of all adolescent males since conscription was mandatory by law during the study
years®), the long follow-up (~30 years) and the objective markers of chronic disability (ie,
disability pension) and exposures. However, thus far, no actual estimation of the proportion
of chronic disabilities that may have been prevented with greater levels of physical

fitness in adolescence, and particularly for cardiorespiratory fitness has been conducted.—3
Calculation of the population attributable fraction (PAF) is a common way to express the
potential health effects of a specific exposure.

The PAF estimates the proportion of cases that would not occur if the risk factor was
reduced or eliminated, given certain assumptions including casualty. This approach has been
used in landmark studies in the field, for example, for estimating how many premature
deaths would be prevented globally by increasing physical activity.* PAF estimates from
well-designed prospective cohort studies are informative and useful from a public health
point of view.

POPULATION-ATTRIBUTABLE FRACTION OF CHRONIC DISABILITY
ASSOCIATED WITH LOW CARDIORESPIRATORY FITNESS

In this editorial, we utilised the data from our previous study3 to compute new PAF
analyses in order to quantify the proportion of future disability pensions that may have
been prevented if the population would improve their cardiorespiratory fitness. A complete
description on the statistical methods used for PAF computations is provided as online
supplementary material. In brief, data from 1 079 128 male adolescents (16-19 years)
who conscripted between 1972 and 1994 were utilised. At conscription, males had their
cardiorespiratory fitness assessed as the maximal watts achieved in a maximal cycle
ergometer test. Over a median follow-up of ~30 years, 54 304 men obtained a disability
pension due to any cause. We calculated the later chronic disability PAF adjusted for
potential confounders under two scenarios: (1) if unfit participants (deciles 1-2) were to
become fit (ie, deciles 3-10), according to the most used definition of unfit (first quintile,
lower 20%) and fit (quintiles second to fifth, upper 80%)° and (2) if all participants (apart
from those already in the highest decile of fitness) were to increase their fitness by 1 decile.

PAF estimates for increasing physical fitness are presented in figure 1. Briefly, PAF from
all-causes were estimated to be 14.2% if all unfit adolescents were to be fit, and 10.2% if
participants in deciles 1-9 improved their fitness corresponding to 1 decile, eg moving from
the 50th percentile to the 60th percentile in fitness (detailed data in online supplementary

Br J Sports Med. Author manuscript; available in PMC 2023 May 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Henriksson et al. Page 3

table 1). Interestingly, the PAF associated with increases in cardiorespiratory fitness was
relatively high for both all and specific causes of chronic disability indicating that many
cases of disabilities may have been prevented through increasing physical fitness in youth.
Our data indicated that a 1 decile improvement in cardiorespiratory fitness was associated
with a 10% decrease in chronic disabilities. This is comparable in magnitude with previous
PAF estimations of the burden of physical inactivity on major non-communicable diseases.*

These are, to the best of our knowledge, the first estimates of PAF for chronic disabilities
associated with low cardiorespiratory fitness in youth. Although the observed PAFs
demonstrate great potential of increasing physical fitness in youth in order to mitigate

the burden of chronic disabilities, we acknowledge limitations. First, our studies were
performed within a population-based cohort of male participants and there is a need for
studies in women. Second, although our study controlled for a set of potentially important
confounders, we cannot exclude the possibility that some residual confounding still exists.
Third, as for many other traits such as body height and weight, physical fitness is the
result of both genetic and environmental factors although increases in physical fitness are
achievable through physical activity and/or exercise in most individuals.®

In summary, our results clearly point out that adequate cardiorespiratory fitness in
adolescence may lower the risk of chronic disability decades later. Our series of studiesl 3
also support that physical fitness evaluation in young ages (eg, in schools, sport and

health centres) is meaningful and informative for predicting future health and disease.
These findings (together with those reported in our previous studies'=3) align well with the
increasing amount of evidence’ 8 supporting cardiorespiratory fitness as a potential marker
of future health in young people.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
PAFs with 95% Cls for later disability by cause associated with lower physical fitness (see

online supplementary table 2 for exact estimates and confidence intervals). 1PAF is adjusted
for conscription year, age, childhood socioeconomic position and BMI at conscription.
Models with disability pension due to all or psychiatric causes were also adjusted for any
mental hospitalisation before conscription and for any psychiatric diagnosis at conscription.
2Fitness levels were categorised by deciles of cardiorespiratory fitness. Decile 1 <211 Watts;
decile 2=212-229 Watts; decile 3=230-241 Watts; decile 4=242-254 Wiatts; decile 5=255—
270 Watts; decile 6=271-284 Wiatts; decile 7=285-300 Watts; decile 8=301-320 Watts;
decile 9=321-343 Watts; decile 10 =344 Watts. 3If unfit participants (ie, deciles 1-2) were
to become fit (ie, deciles 3—10). #If all participants with a fitness level in deciles 1-9 were
to increase their fitness by 1 decile. BMI, body mass index; PAF, population attributable
fraction.
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