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Abstract

Background. Fatigue is one of the most commonly reported symptoms in primary care and
perceived by older people as an overwhelming and distressing experience that restricts their
activity and social participation. Self-reported fatigue is complex and multifactorial, with relatively
little known about the causes and impacts among older people. This study tested the association
between fatigue and objectively measured physical activity in a large cohort of older adults and
identified factors that may explain this association.

Methods. Using cross-sectional data from 980 community-living 70- to 77-year-olds, the
associations between self-reported fatigue and four physical activity outcomes derived from an
accelerometer-based activity monitor were tested. Attenuating effects on the association of age,
gender, body mass index (BMI), physical condition, comorbidity, depression, and sleep quality
were evaluated.

Results. Nine percent of the sample reported being fatigued. Fatigued individuals had 1,150 fewer
steps/day, 9 minutes/day less of moderate-vigorous activity, 12 minutes/day less of daily activity,
and 15% fewer counts/minute, when compared with those not fatigued. BMI, physical condition,
and comorbidity attenuated the association, and final regression models including these variables
explained most (56%-72%) of the association between fatigue and activity.

Conclusions. Fatigue was associated with clinically important reductions in daily physical activity
levels of older people. The findings show BMI, physical condition (in particular cardiorespiratory
fitness), and comorbidity to be important factors in explaining the fatigue-physical activity
association. Modification of these factors may facilitate increases in daily activity levels by
lessening fatigue.
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Fatigue, or tiredness, is one of the most commonly reported symp-
toms in primary care (1). The prevalence of self-reported fatigue
among older people is at least 25% in primary care settings (2) and
much higher, up to 98%, in long-term care (3). The type of fatigue
referred to in this study is that defined by Ream and Richardson (4)
as “A subjective unpleasant symptom which incorporates total body
feelings ranging from tiredness to exhaustion, creating an unrelent-
ing overall condition which interferes with individuals’ ability to
function to their normal capacity.” This type of fatigue is generally
agreed to be dynamic in nature, appears to serve no useful purpose,
affects functioning and quality of life, and is complex and difficult to
describe (5-8). Such fatigue problems often are largely unexplained.
Longitudinal studies have shown that fatigue may be present before
the onset of disability and morbidity (9,10). Fatigue has also been
shown to predict future mortality (11) and has been given by older
people as a reason for activity restriction and poor compliance with
exercise interventions (12,13). The presence of fatigue may therefore
contribute to a cycle of decline.

Sources of fatigue remain unclear and may include aging, obesity,
depression, poor sleep, poor physical condition, and/or specific dis-
eases known to lead to fatigue symptoms (14). Fatigue is a cardinal
symptom in several diseases (eg, cancer, multiple sclerosis) and is
frequently experienced secondary to many other diseases. For this
reason, older people with comorbidities are likely to be at higher risk
of experiencing fatigue.

All people experience acute fatigue related to physical activity.
This activity-related fatigue is for most people a normal experience
and is relatively rapidly relieved by rest. However, the level of fatigue
is dependent on physical condition such that in deconditioned older
people, daily household and self-care tasks may lead to more persis-
tent, overall feelings of fatigue (15). This vulnerability to tiredness
from physical activity, as well as poor sleep quality, depression, and
comorbidity, may all contribute to fatigue scores (16).

Although there is little known about the relationship between
fatigue and physical activity levels in older people, studies have
shown a relationship in several disease populations (17-21). An
association has been demonstrated between fatigue and self-reported

physical activity in cohorts including older people (22). However,
self-report activity largely comprises leisure-time activity and exer-
cise and excludes daily activities, which comprise the largest pro-
portion of physical activity accumulated by older people (23). This
study aimed to further explore the association in a large cohort of
older people using objectively measured daily physical activity. The
study objectives were to test the hypotheses that (a) higher levels of
self-reported fatigue would be associated with lower levels of physi-
cal activity and that (b) high body mass index (BMI), poor physical
condition, depression, poor sleep, and higher prevalence of comor-
bidities would attenuate this association.

Methods

Participants and Procedures

The data used for this study were collected as part of the Generation
100 study (ClinicalTrials.gov, Identifier: NCT01666340), which was
an exercise intervention study carried out in Trondheim, Norway.
The primary aim of the Generation 100 study was to evaluate the
effects of exercise training on mortality, with secondary aims to
investigate the effects on morbidity, physical function, and activity
outcomes. All men and women born in the years 1936 to 1942 with
a permanent address in the municipality of Trondheim, Norway
(n = 6966) were invited to participate in the study. In total, 1,567
older adults were included and randomized to one of two exer-
cise interventions or to a control group (Figure 1). Data from the
baseline assessments were used for this study. Assessment included
performance-based tests, blood samples, and questionnaires, which
included sociodemographic factors, self-reported health status, car-
diac risk factors, fatigue, depression, and sleep quality. At baseline,
most participants (depending on availability of monitors) were given
an ActiGraph GT3X (ActiGraph, Pensacola, FL) tri-axial accelerom-
eter-based device to wear continuously on their right hip (apart from
during water-based activities) for 7 consecutive days. The number of
people who had valid ActiGraph and data and completed question-
naires determined the sample size for this analysis.

Identification: 6966 (Population of

%ﬁ{ Did not respond: 3721 I

people born between 1936 and 1942
with address in Trondheim, Norway)

\L—

Responded to invitation: 3245 % Declined to participate: 1424 I

Completed health information

questionnaire (partial data available)

Screened for eligibility: 1821 |

Excluded: 70

Reasons for exclusion included -

* Unsuitable to participate due to iliness or disabilities that
preclude participation in exercise intervention or

completion of the study such as uncontrolled hypertension,
symptomatic cardiomyopathy, unstable angina, pulmonary

hypertension, heart failure, severe arrhythmia, and some
cancer patients
* Diagnosed dementia

* Chronic communicable infectious disease

* Participation in other studies conflicting with participation
in Generation 100

Declined to participate further: 184

Assessed at baseline and randomised:

Analysed: 980 (14% of population) |

Missing data: 587
1567 Missing due to -

r=>1 * Not given Actigraph or Actigraph data did not meet validity
criteria: 292

» Missing fatigue questionnaire score: 143

Figure 1. Flow chart of study participants and reasons for noninclusion in the analyses.
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All participants gave written informed consent. Ethical approval
for the study was granted by the Norwegian Ethical Review Board
for Medical and Health Research (REK 2012/381B and 2013/787B).
The conduct and reporting of this study were in compliance with the
STROBE Statement (24).

Variables

Measurement methods are described briefly in the following section
with further details provided as Supplementary Material A. Fatigue
was measured using the 7-item Norwegian version of the Fatigue
Severity Scale (FSS) (25) (Supplementary Material B). The scale
returned scores between 7 (no fatigue) and 49 (extreme fatigue). The
psychometric properties of validity, reliability (25), and cross-cul-
tural validity for the Norwegian translation (26) have been reported.
The FSS was originally validated in a chronic illness population and
has been extensively used in neurological disease and chronic fatigue
as well as in a few general population samples (27). Construct
validity was endorsed by showing differences between controls and
patients and detecting change when fatigue was predicted to change
(25). Participants with at least four responses were included, with
the average score replacing up to three missing responses. Based on
the findings of several previous reports, a cutoff of >28 is used to
indicate problematic fatigue (28) and has been previously shown
to be suitable for distinguishing patients with and without fatigue
(25,29,30). Thus, for this analysis, scores from 7 to 27 indicated “no
fatigue,” whereas scores from 28 to 49 were categorized as “fatigue.”

Self-reported health problems (score range 0-9), and the number
of prescription medications being taken, were recorded via question-
naires. Depression was measured with the Hospital Anxiety and
Depression Scale (31), and a sleep score was calculated from three
questions.

Physical condition was assessed using a repeated sit-to-stand task
(StS), which measured functional leg strength (32). Average peak
speed from five trials was calculated.

Cardiorespiratory exercise testing was carried out to determine
VO, (mL/kg/min). VO, testing began with a 10-minute warm-up
on a treadmill (or stationary cycle if walking was difficult or painful).
The warm-up was followed by a further 3 minutes at Borg Rating of
Perceived Exertion level 11. Load was then increased by one incre-
ment (1-km/h increase in speed, 2% increase in inclination, or 10-watt
increase if cycling). After 2 minutes at this first load increase, load
was then increased when oxygen uptake was stable or approximately
every 90 seconds. Load increases were continued until exhaustion
(VO,,,) or until the true VO,  was reached. The variables from

the gas analyzer were recorded every 10 seconds, and VO was

2maxpeak
calculated as the average of the three highest consecutive VOzpvalues.

The ActiGraph GT3X records acceleration as activity counts and
provides an estimate of the intensity of free-living bodily movement
(particularly ambulatory movement). Activity counts correlate well
with energy expenditure when walking at different speeds and gradi-
ents (33). Recorded data were downloaded using ActiLife software
(ActiGraph, Pensacola, FL) and processed at an epoch duration of
10 seconds (Supplementary Material A).

The following outcomes representing free-living physical activity
levels were derived:

1. Steps per day: The number of steps was divided by the number of
valid days for daily ambulatory activity.

2. Minutes of moderate and vigorous physical activity (MVPA) per
day. Counts per epoch were summed for each minute of valid

data to indicate minute-by-minute physical activity intensity
related to energy expenditure. The number of minutes per day
that the counts per minute (CPM) was greater than 1,952 (34)
was calculated. This value provides an estimation of moderate
and higher intensity physical activity. The validity of using this cut
point (absolute level of activity intensity) for identifying MVPA
for older people with lower fitness has been questioned (35).
However, it is a commonly used cut point and would undoubt-
edly represent higher intensity of activity for older people.

3. Minutes of daily physical activity (DPA) per day: The number
of minutes per day that the CPM was greater than 760 (36) was
calculated. This value was used to provide an estimation of daily
activity. Time spent at 760 CPM or more represents activity
above a light level in adult populations (34) and was considered
to be an appropriate cut point for estimation of health-enhancing
daily activity of older people.

4. Average CPM. Average CPM was used as it gives a reasonable
estimation of the overall energy expenditure of participants.

Statistical Analysis

Each outcome was compared between groups according to whether or
not they had fatigue and (where data were available) whether or not
they were included in this study, using ¢ tests, Mann-Whitney U tests,
and Chi-squared tests as appropriate. The associations between fatigue
and the four physical activity outcomes were tested using univariable
linear regression analyses (Step 1 models) in SPSS Statistics 21 (IBM
Corp, Armonk, NY). The models were then individually adjusted for
each of gender, age, BMI, StS speed, VO, .0 comorbidity (the num-
ber of prescription medications and health problems), depression, and
sleep score (Step 2 models). Medications and health problems were
expected to covary and were therefore entered together. Variables that
were found to modify the association between fatigue and physical
activity in these Step 2 models were entered into a final multivariable
model together with fatigue (Step 3 models) to determine the extent
to which the fatigue—physical activity association could be explained.
Colinearities in the final models were checked using variance inflation
factors (scores >5 indicated substantial colinearity). Residuals were
inspected for normality of distribution and outliers.

An additional sensitivity analysis was carried out to ascertain the
robustness of the results. The crude association between fatigue and
physical activity (Step 1 models) was repeated including the partici-
pants who had fatigue and physical activity data available, but were
omitted from the main analysis because of other missing outcomes.

Results

Descriptive data are shown in Table 1. Of the 980 participants
analyzed, 9% reported fatigue as defined by a score of >28 on the
FSS. The proportion of women was higher in the group reporting
fatigue than in the group not reporting fatigue. Of the 442 people
who answered the questionnaires but did not have activity data, 57
(13%) reported fatigue. Those not included in the analysis were also
slightly older, more likely to be obese, and had slower StS speed than
those included (Table 1).

For all activity outcomes, fatigue was associated with lower lev-
els of physical activity (results of Step 1 models shown in Table 2
and Figure 2). BMI, StS speed, VO, _,, and the number of prescrip-
tion medications all attenuated the association. Depression, sleepi-
ness, and the number of self-reported health problems had minimal
effect on the association (results of Step 2 models provided in
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Table 1. Descriptive Data for All Participants in the Study, and Participants Separated According to Fatigue. Data Are Also Shown forThose

Not Included in the Analysis Due to Missing Outcome Variables

Participants Fatigue No Fatigue Others Not in Analysis
(n=980) (n=87) (n=893)
Age, mean = SD years™ 73419 73.7+2.0 73419 73.8+2.0
(n=1797)
Gender, 7 (%) female*t 471 (48%) 54 (62%) 417 (47 %) 1112 (54%)
(1 = 2049)
BMI, mean = SDf 25.9+3.4 26.7+4.3 25.8+3.3 26.2+4.7
(n=1916)
BMI: Underweight, 7 (%) 29 (3%) 4(5%) 25 (3%) 64 (3%)
(n=1916)
BMI: Overweight, 7 (%) 454 (46%) 41 (47%) 413 (46%) 841 (44%)
(n=1916)
BML: Obese, 7 (%)*+ 111 (11%) 18 (21%) 93 (10%) 278 (15%)
(n=1916)
StS peak speed, mean = SD m/s* 1.08+0.23 0.97+0.25 1.09+0.23 1.02+0.25
(n=631)
VOmek (mL/kg/min), mean = SDf 29.1+6.6 25.5+6.7 29.5+6.4 27.6+6.2
(n=1584)
Number of self-reported health problems, mean = SD* 21«17 2.9x2.1 2.0=1.6 2.3+1.9
(n=1598)
Number of prescribed medications, mean = SD* 2.1+1.8 2.7+2.1 2.0=1.8 2.3+2.1
(n=522)
Depression, mean = SD (HAD depression subscale)* 9.7+2.3 11.2+2.6 9.6+2.2 9.8+2.4
(n=616)
Sleep score, mean = SDf 52+14 6.1+1.5 51«13 51=1.4
(n=567)
Steps/day, mean = SD* 64662385 54132202 6563+2379 63412395
(n=272)
Minutes >1,952 CPM/day, mean = SD* 3721 2920 3821 35+20
(1 = 293)
Minutes >760 CPM /day, mean = SDf 9235 81+38 9335 9035
(n=293)
Average CPM, mean = SD* 21387 18375 216+88 205+82
(1 =293)
Fatigue >28, % (FSS)* 8.9% N/A N/A 57,13%
(n = 442)

Notes: BMI = body mass index; CPM = counts per minute; FSS = Fatigue Severity Scale; HAD = Hospital Anxiety and Depression scale; StS = sit-to-stand task.
BMI underweight = <20, BMI overweight = 25-30, BMI obese = >30, self-reported health problems score range 0-12, HAD depression score range 7-28,

sleep score range 3-9, FSS score range 7-49, Fatigue = FSS > 28.

*p < .05 for test of difference between participants in analysis and others not included in analysis, using ¢ test, Mann—-Whitney U test or chi-squared test as

appropriate.
p < .05 for test of difference between participants with and without fatigue.

Supplementary Material C). The final Step 3 multivariable models
therefore included BMI, StS speed, VO,
scription medications as covariates, and the adjusted fatigue—activity

 and the number of pre-

association explained around two thirds (56%-72%) of the unad-
justed effect (results shown in Table 2).

For steps/day, the R? for fatigue in was .018 (p < .001), thus
explaining less than 2% of the variation in steps/day. However, being
fatigued was associated with 1,150 fewer steps/day, 17% less than
the nonfatigue group’s daily average (Table 2). The estimate was sig-
nificant, but imprecise: 95% confidence interval (CI) approximately
-1,700 to -600.

Fatigue was associated with about 9 minutes/day (24%) less
MVPA and 12 minutes/day (13%) less DPA (Table 2). The R? for
MVPA/day and DPA/day were .014 (p < .001) and .009 (p = .002),
respectively. Average CPM was 33 counts (about 15%) lower among
those reporting fatigue. R* was .012 (p = .001).

In all the models, the variance inflation factor scores were below
2.0, and the residuals were nearing normal distribution and consid-
ered acceptable.

Sensitivity Analysis

The repeat of the univariable linear regression analysis between
fatigue and physical activity, which included the participants
(7 = 120) who had fatigue and physical activity data but were miss-
ing other outcomes (total 7z = 1100), showed that fatigue was associ-
ated with 1,172 fewer steps/day ( -.138, 95% CI -1689, -655),
8.6 minutes less of MVPA/day (B -.118, 95% CI ~12.9, -4.3), 13.7
minutes less of DPA/day (B -.111, 95% CI -20.9, -6.4), and the
average CPM was reduced by 35 counts ( -.114,95% CI -52,-17).
Eleven people (9%) in this added group reported fatigue. The point
estimates were similar to the unadjusted associations in the main
analysis supporting the primary findings.
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Table 2. Results of Univariable (Step 1 Models) and Multivariable Regression Analyses With the Association Between Fatigue (Fatigue

Severity Scale score >28/49) and Physical Activity Attenuated by the Confounders BMI, Physical Capacity (StS peak speed and VOzpeak), and
Comorbidity (number of prescription medications; Step 3 models)
Steps/day Minutes MVPA/day Minutes DPA/day Average CPM
B B B B B B B B
(95% CI) (p value)  (95% CI) (p value)  (95% CI) (p value)  (95% CI) (p value)
Step 1 models
Fatigue -1,150 -.134 -8.8 -.118 -12.1 -.097 -33.4 -.109

(-1,703,-598)  (<.001)

Step 3 models (Adjusted R? = .193)

(-13.4,-4.1)  (<.001)

(Adjusted R? = .184)

(-19.8,-4.3) (.002) (-52.6,-14.3) (.001)

(Adjusted R? = .122) (Adjusted R? = .194)

Fatigue -514 -.060 -3.2 -.042 -4.2 -.034 -9.4 -.030
(-1,026, -3) (.049) (-7.5,1.1) (.149) (-11.6,3.3) (.271) (-27.0,8.2) (.297)
BMI -115 -.166 -0.9 -.141 -0.8 -.077 -3.6 -.142
(-159,-71) (<.001) (-1.2,-0.5) (<.001) (-1.4,-0.1) (.017) (-5.1,-2.1) (<.001)
StS peak speed, m/s -294 .029 3.6 .040 1.4 .009 10.5 .028
(-1,031,443)  (434)  (=2.7,9.8)  (262)  (-9.4,122)  (.800)  (-15.1,36.1)  (.422)
VO, mL/kg/min 122 335 1.0 .310 1.5 272 4.3 321
(94, 150) (<.001) (0.8,1.2) (<.001) (1.0, 1.9) (<.001) (3.3,-5.3) (<.001)
No. of prescription medications  -77 -.058 -0.6 -.053 -1.6 -.083 -3.6 -.075
(159, 6) (.069) (-1.3,0.1) (.087) (-2.9,-0.4) (.010) (-6.5,-0.7) (.016)

Note: BMI = body mass index; CPM = counts per minute; DPA = daily physical activity; MVPA = moderate-vigorous physical activity, StS = sit-to-stand task.

Discussion

The study found significant associations between self-reported
fatigue and all the physical activity outcomes examined in this com-
munity-living sample of 70- to 77-year-olds. Although the predictive
ability of fatigue seems small, it represents around 1,000 fewer steps/
day, 9 fewer minutes/day of MVPA, 12 fewer minutes/day of DPA,
and 16% less energy expenditure. These values are clinically impor-
tant given current knowledge of the health and well-being benefits of
physical activity for older people. Walking less than 5,000 steps/day
has been consistently associated with lower health-related quality
of life, greater prevalence of cardiometabolic risk factors, and del-
eterious body composition indicators (37). Half of the people who
reported fatigue in this study had a daily step count of below 5,000
(Figure 2), compared with only 28% of those not fatigued. For older
people, every minute of higher intensity activity may be important
(38), and many older people fail to reach the recommended 150
minutes MVPA/week. Recent evidence points to the value of lower
intensity exercise to offset the negative effects of sedentary behavior
(23,39,40), especially in populations at risk of both low compliance
to moderate—intensity exercise recommendations and compensatory
behaviors that can negate the effect of MVPA on some health out-
comes (41). Finally, studies of free-living energy expenditure show
protective effects of higher levels of expenditure regardless of type
or intensity of the activity on mortality rate (23).

The association was attenuated by BMI, physical condition
(both functional leg muscle strength and VO, ), and the number
of prescription medications, a marker of comorbidity. These vari-
ables explained approximately two thirds of the association between
fatigue and physical activity. In the final models, fatigue no longer
had any independent association with activity. The attenuation of the
association by physical condition supports our hypothesis that some
of the fatigue reported by older people may be due to exercise-related
fatigue in deconditioned people. Declines in strength, cardiorespira-
tory fitness, biomechanical efficiency (eg, because of high body mass
(42)), and postural stability may result in activities of daily living
requiring larger proportions of physical and energy reserves (15),

and this in turn may result in the perception of persistent physical
fatigue (5,43). The association between a measure representing avail-
able energy and physical activity levels was shown to be particularly
strong for those with the lowest fitness (44). Thus in those with per-
ceived limitations in available energy (fatigue) and/or real limita-
tions (physical decondition), accumulation of physical activity may
be particularly unappealing or challenging. In this scenario, fatigue
may lie on a causal pathway between physical condition and physical
activity. In the final model with both StS speed and VO, StS speed
was no longer independently associated with activity, suggesting that
cardiovascular fitness was the key physical condition predictor.

Although a substantial portion of the association between fatigue
and physical activity is explained by physical condition, in particular
cardiorespiratory fitness, there appear to be other factors that also
attenuate the relationship. BMI may be an important modifier for
similar reasons to physical condition. Excessive weight leads to bio-
mechanical inefficiency during daily tasks (45), and studies suggest
high levels of body fat may have a direct influence on limiting mobil-
ity (42). Larger proportions of physical reserves would be needed
for daily activities, and therefore, higher levels of fatigue may be
experienced by people with overweight and obesity. Alternatively,
because obesity is associated with a chronic inflammatory response
where adipose tissue is a key component in the abnormal produc-
tion of cytokines and acute-phase reactants, and in the activation of
pro-inflammatory signaling pathways (46,47), obesity may also be
related to fatigue because of increased inflammation (14).

Aging processes are thought to be responsible for some unex-
plained fatigue among older people (5,48). Chronological age had
a small association with both activity and with fatigue in this study.
Age may have explained more of the association between fatigue
and physical activity if this study had included a wider age range.
Contrary to our expectations, the fatigue—activity association was
not explained or modified by depression or poor sleep quality. Both
are known to be closely related to self-reported fatigue (2,49), how-
ever, they appear to play a lesser role in predicting physical activity
levels than fatigue.
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Figure 2. Activity outcomes for the cohort grouped according to whether they reported fatigue.

The associations found in the present study do not confirm
whether fatigue is a cause of lower physical activity levels or a result
of inactivity. Our approach in this study takes the view that fatigue
could be a determinant of physical activity. It is well known that
genetic factors contribute significantly to cardiorespiratory fitness
(50), the largest explanatory variable in this study. However, it is pos-
sible that reduced activity could lead to loss of physical capacity and
hence increased inactivity-related fatigue through a reversed causal
pathway. Repeated measures over time would strengthen consider-
ably our appreciation of the relationship between fatigue and physi-
cal activity. Further to this, self-reported fatigue can fluctuate over
time (9), and understanding how changes in physical activity patterns
relate to fluctuations in fatigue report warrant further investigation.

There are many determinants of physical activity not included in our
models (51). In our study, we included factors we hypothesized would
have an influence on whether or not an older person reports fatigue in
order to assess the influence of these factors on the association between
fatigue and physical activity. Fatigue may lead to lower motivation to
be physically active and motivational factors have been shown to play
an important role in determining physical activity levels of older people
(51). In addition, studies on patients with osteoarthritis (18,52) have
demonstrated that the relationship between fatigue and physical activity
is moderated by coping strategies and self-efficacy. Central mechanisms
such as psychosocial and motivational factors may therefore be impor-
tant in understanding the relationship between fatigue and physical
activity found in this study and warrant further research.

The sample in this study cannot be considered representative
of all older people. Participants were a relatively healthy sample of
the population in this community, as people unwilling or unable for
health reasons to participate in a physical activity program were
excluded. In addition, the sample included in the analysis appeared
to be a slightly healthier subsample of the Generation 100 cohort.
The recruitment strategy is a potential source of bias. People who
avoid physical activity because of fatigue may have been less likely
to volunteer. The effect of this bias may have been simply to reduce
the proportion of the sample with fatigue. However, if the sam-
ple included a bias toward those who have a tendency to “carry
on regardless of their fatigue,” the size of the association between
fatigue and activity levels may have been underestimated.

The relatively healthy sample with low prevalence of fatigue
affects the external validity of the findings to older people in poorer
health. It is important to recognize that the relationship between
fatigue and physical activity may be quite different for people with
disabilities, people with significant chronic disease, and those living

in noncommunity settings. In this group, physical activity partici-
pation would be challenged by many additional factors than those
facing community-living older adults, such as movement difficulties,
pain, and opportunity. The impact of fatigue for these groups should
not be inferred from the presented findings.

The clinically important findings from this study are firstly that
fatigue among generally well-functioning older people appears to be
associated with physical activity, and secondly that BMI, physical
condition (in particular VO, ), and comorbidity (specifically pre-
scription medication usage) are potentially modifiable factors that
appear to explain most of this association. Reducing BMI among
those with overweight or obesity and/or improving cardiovascular
fitness may ameliorate some of the impact of fatigue on activity lev-
els. In addition, management of fatigue symptoms that result from
disease processes, and avoiding combinations of medications that
can cause the fatigue, may be important in preventing fatigue from
restricting physical activity participation. Such efforts may assist in
interrupting or delaying a fatigue-induced cycle of decline.
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Supplementary material can be found at: http://biomedgerontology.
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