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Background. Older persons often complain of fatigue, but the functional consequences of this symptom are unclear.
The aim of the present study was to evaluate fatigue and its association with measures of physical function and disability
in a representative sample of the older population.

Methods. Cross-sectional data from a population-based sample of 1,055 Italian men and women aged 65 and older
were analyzed. Fatigue was defined according to two questions evaluating whether participants felt that “everything was
an effort” and/or they “could not get going” on three or more days in the past week. Objective measures of physical func-
tion were handgrip strength, the Short Physical Performance Battery (SPPB), and 400-m walking speed. Disability was
defined as the inability to complete the 400-m walk test and self-reported difficulty in activities of daily living (ADL) and
instrumental activities of daily living (IADL).

Results. The prevalence of fatigue was higher in women (29%) than in men (15%). In age-adjusted analyses, fatigued
men and women had weaker handgrip strength, lower SPPB score, slower walking speed, and higher mobility, ADL, and
IADL disability than nonfatigued persons. Further adjustment for health behaviors, diseases, inflammatory markers, and
thyroid function generally reduced the relationship between fatigue and functional outcomes, but fatigue remained sig-
nificantly associated with SPPB score, walking speed, and mobility and IADL disability.

Conclusions. Older persons who report fatigue had significantly poorer functional status than those who did not report

this symptom. The causal link between fatigue and these outcomes should be further investigated.

Key Words: Fatigue—Aging—Disability—Physical function.

N older adults, fatigue is a commonly reported symptom.

Different definitions have sought to represent fatigue (1,2),
and for use in the present study, it is conceptualized as “the
awareness of a decreased capacity for physical and/or mental
activity due to an imbalance in the availability, utilization,
and/or restoration of resources needed to perform activity”
(3). Typically, fatigue is studied in patient populations with
an index condition such as cancer, HIV infection, or multiple
sclerosis. Indeed, a review of symptoms associated with
cancer, AIDS, heart disease, chronic obstructive pulmonary
disease, and renal disease found that between 32% and 90%
of patients report fatigue (4). However, although fatigue is
often attributed to underlying disease, in a large study of the
general population only about one third of all fatigue cases
could be explained by a diagnosed medical condition (5).

The prevalence of fatigue in nondisease—specific commu-
nity-dwelling older adults has not been well established.
General population surveys indicate that fatigue increases
with advancing age (6,7), although not consistently (8). In
those studies, it was difficult to identify the prevalence of
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fatigue specifically for older individuals. However, in a
sample of 199 older ambulatory residents of a long-term
care facility, 47% reported moderate and severe fatigue (9).
Furthermore, in a primary care sample of 124 older adults
the prevalence of fatigue was 27% (10).

Although functional consequences of fatigue have not been
well characterized, studies in older adults have shown that fa-
tigue is associated with restricted activity and disability. In a
study of 754 nondisabled community-dwelling older adults,
Gill and colleagues (11) showed that fatigue was the leading
reason for restricted activity. In fact, among 24 prespecified
reasons, 65.5 episodes of fatigue per 100 person-months of
restricted activity were reported, whereas “pain or stiffness in
joints” was the second leading cause associated with about half
the rate (35.7 episodes per 100 person-months of restricted ac-
tivity) (11). In addition, Avlund and colleagues (12) found that
“tiredness” predicted adverse events such as the onset of dis-
ability, future hospitalization, and use of home care help (13)
in an older nondisabled population. However, tiredness in these
studies was evaluated in relation to task-specific activities of
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daily living (ADL), and the functional consequences of non-
task-specific tiredness or fatigue are unclear.

The present study used a measure of general fatigue to
examine its distribution in a representative sample of older
adults and to investigate the association of fatigue with mea-
sures of physical function and disability. Those classified as
fatigued reported feeling that they could not get going and/or
that everything was an effort on 3 or more days during a
week (see the Methods section). Different measures of phys-
ical function were examined to understand whether fatigue
was associated with each stage of the disablement process.
In the framework of the disablement process (14-16), pa-
thology is proposed as the first step in the model leading to
impairments (e.g., low strength), functional limitation (e.g.,
slow walking speed), and ultimately, disability (e.g., inabil-
ity to perform ADL). Typically, age-associated diseases are
used to measure pathology, but markers of inflammation and
thyroid function were examined as well in the current study
to assess the subclinical disease that might be associated
with fatigue and physical function (17-20).

METHODS

Study Design and Participants

This study used baseline data from the Invecchiare in
Chianti study (InCHIANTI; Aging in the Chianti area), a
prospective population-based study of a representative sam-
ple of people living in the Chianti geographic area (Tus-
cany, Italy). Baseline data were collected between September
1998 and March 2000. A detailed description of the popula-
tion sample and data collection has been previously pub-
lished (21). The study conformed to the ethical principles
contained in the Declaration of Helsinki, and the Ethical
Committee of the Italian National Institute of Research and
Care of Aging approved the INCHIANTI study protocol.

The study population consisted of 1,155 participants aged
65-102 years randomly selected using a multistage strati-
fied sampling method. The study population represents
91.7% of the initial target population of 1,260 eligible per-
sons, with participation rates higher in women and with
older persons (21). For the purpose of the analyses presented
here, participants with a diagnosis of dementia (n = 82) were
excluded. Of the remaining participants, 18 participants had
missing responses to the questions on fatigue. Therefore,
1,055 participants were included in the analyses.

Fatigue

Fatigue was operationalized using two questions from the
Center for Epidemiologic Studies-Depression scale (CES-D)
(22). The participants were asked to consider their experi-
ence in the past week related to two statements: (a) “I feel
that everything I did was an effort” and (b) “I could not get
going.” Possible answers were (a) rarely or none of the time
(less than 1 day), (b) some or a little of the time (1-2 days),

(c) occasionally or a moderate amount of time (3—4 days),
(d) all of the time (57 days). Those reporting three or more
days to either question were classified as being fatigued.

Measure of Impairment

Maximum handgrip strength was measured with a hand-
held dynamometer (JAMAR, model #BK-7498; Fred Sam-
mons, Inc., Burr Ridge, IL). Participants performed the task
twice with each hand. The best result from either hand was
used for this analysis.

Measures of Functional Limitations

Lower extremity function was assessed with the Short
Physical Performance Battery (SPPB) (23,24), which evalu-
ates balance, strength, and gait. In short, participants were
first asked to stand with their feet in side-by-side, semitan-
dem, and tandem balance positions for 10 seconds each.
Participants were then asked to walk a distance of 4 m at
their usual pace. Finally, participants were asked to rise
from a chair and return to the seated position five times as
quickly as possible while keeping their arms folded across
their chest. Based on normative data (23), scores in each of
these tasks were categorized along a range from O to 4. The
sum of the three subscores yields the total SPPB score,
ranging from O to 12 (best function).

Walking ability and endurance were measured with the
400-m walk test in which participants were asked to complete
20 laps of 20 m each as fast as possible and were allowed
maximally two rest stops to complete the test. Exclusion cri-
teria are described elsewhere (25). In those completing the
400-m walk, walking speed (m/s) was calculated. The time to
walk 400 m is negatively correlated with maximum oxygen
consumption (VO,max) in elderly people (26).

Measures of Disability

Mobility disability was defined as being unable to com-
plete the 400-m walk test. Furthermore, those reporting any
difficulty in one or more of six ADL items (washing face
and arms, dressing and undressing, eating by yourself, using
the toilet, getting in and out of bed, and controlling urination
and bowel movements) were categorized as having ADL
disability. Those expressing any difficulty in one or more of
eight instrumented activities of daily living (IADL) items
(daily shopping, cooking a simple meal, heavy housework,
using the telephone, doing laundry, using public transporta-
tion, taking medication correctly, and managing house fi-
nances) were categorized as having IADL disability.

Covariates

Covariates included age, gender, and education (<6 years
vs > 6 years). Health behavior variables included smoking
(never, former, and current) and being sedentary (those
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answering hardly any physical activity, mostly sitting/some
walking, or light exercise 2—4 h/wk when asked to describe
their level of physical activity during the last year) (27).

Height and weight were measured and body mass index
(kg/m?) was calculated. A geriatrician used data from phys-
ical examination, laboratory, and self-report measures to as-
sess the presence of hypertension, coronary heart disease
(angina or acute myocardial infarction), congestive heart
failure, stroke, peripheral artery disease, diabetes, chronic
bronchitis/emphysema, hip fracture, cancer, and arthritis.
The total number of these 10 comorbid diseases was also
included as a covariate. Cognitive function was evaluated
with the Mini-Mental State Examination ranging from 0 to
30 (best) (28). Symptoms of depression were evaluated with
the CES-D total score (22), which was modified by exclud-
ing the two items that were used to categorize fatigue. As
the original questionnaire has 20 questions, this was done
by reducing the full range of the total score from 0 to 60
(worst) by 6 points. Correlation of the original and the res-
caled total score was r = 0.99. Self-reported poor/very poor
health was identified as well as self-reported poor/very poor
sleep quality. The latter was derived from the Pittsburgh
Sleep Quality Index questionnaire (29).

Biomarkers

Blood sampling was performed at the study clinic after a
15-minute rest period in the morning following a 12-hour
fast. Aliquots of serum and plasma were stored at —80 C°
until analysis. Hemoglobin level was analyzed using the au-
toanalyzer SYSMEX SE-9000 (Sysmex Corporation, Kobe,
Japan). High-sensitivity C-reactive protein (CRP) was mea-
sured in ethylenediaminetetraacetic acid anticoagulated
plasma using the BNII nephelometer (Dade Behring Inc.,
Deerfield, IL). Serum interleukin-6 (IL-6) was assessed
with ultrasensitive enzyme-linked immunosorbent assay
(ELISA) (R&D Systems, Minneapolis, MN). Serum tumor
necrosis factor-o. (TNF-o) was measured by an ultrasensi-
tive solid-phase sandwich ELISA (R&D Systems).

Thyroid function was measured by thyroid-stimulating
hormone (TSH), free thyroxine (fT4), and free triiodothyro-
nine (fT3). Plasma levels of TSH, fT3, and fT4 were deter-
mined with commercial kits (Vitros TSH, FT3 and FT4
Reagent, respectively, Ortho-Clinical Diagnostics, Johnson &
Johnson Medical S.p.A Section, Milan, Italy) by chemilu-
minescent assay.

Statistical Analyses

Gender-stratified analyses were performed. Log-
transformed CRP, IL-6, TNF-a, TSH, T3, and fT4 were
used in the analyses because of their nonnormal distribu-
tion. Age-adjusted proportions and means were calculated
using linear and logistic regression models, as appropriate,
for all sociodemographic, clinical, biological, and func-
tional characteristics by fatigue status (Table 1 and Figure

1). The associations of fatigue with functional impairment
(handgrip), functional limitation (SPPB, 400-m walk speed),
and disability (inability to walk 400 m, ADL, and IADL)
were analyzed with linear and logistic regression analysis
(Table 2). Covariates were included in these latter analyses
if the p value observed in the bivariate analysis was lower
than .1. Gender differences in the effect of fatigue on the
various measures in the disability process were examined
on the total sample using the same models as in Table 2,
entering gender and the Gender x Fatigue interaction term.
All statistical analyses were performed using Stata version
9.2 (StataCorp, College Station, TX), and a 5% level of sig-
nificance was applied.

RESULTS

Overall, participants had a mean age of 74.5 years (stan-
dard deviation = 7.0; range: 65-98). Fatigue was associated
with older age in men, but not in women. The prevalence of
fatigue was higher in women than in men (29.1% vs 15.3%).
Adjusting for age, fatigued men and women had poorer
self-rated health and quality of sleep and higher total CES-D
score (Table 1) than nonfatigued men and women. In men,
fatigue was associated with a greater likelihood of being
sedentary (women: p = .07), having more comorbid condi-
tions, higher prevalence of coronary heart disease and
chronic bronchitis/emphysema, and higher CRP level. Fa-
tigued women were more likely to be former or present
smokers than nonfatigued women (Table 1).

Age-adjusted measures of physical function according to
fatigue status are reported and compared in Figure 1. Fa-
tigued men and women had significantly poorer perfor-
mance on all measures of objective functional performance
and had more disability compared with nonfatigued partici-
pants. In particular, the SPPB score was 1.5 and 1.0 points
lower for fatigued men and women, respectively, compared
with nonfatigued participants. Furthermore, fatigued men
and women had 0.08 and 0.09 m/s lower walking speed,
respectively, during the 400-m walk compared with non-
fatigued participants. The prevalence of IADL disability in
fatigued men and women was 23.3% and 17.9% higher,
respectively, than in nonfatigued participants.

Self-reported fatigue remained significantly associated
with poorer handgrip strength, lower SPPB score, slower
walking speed, inability to walk 400 m, and ADL and IADL
disability even after being sedentary status and smoking were
included in the regression models as covariates (Table 2).
Other covariates with an observed p value below .1 from the
bivariate models (Table 1) were grouped into comorbid con-
ditions (total number, chronic bronchitis/emphysema, coro-
nary heart disease, total CES-D score, and sleep quality index)
and biomarkers (CRP, IL-6, and fT3) in the Models 2 and 3,
respectively. After considering these additional covariates,
the strength of the associations between fatigue and func-
tional outcomes was generally reduced. However, statistical
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Table 1. Age-Adjusted Distribution of Participant Characteristics Stratified by Fatigue Status and Gender

Men

‘Women

Nonfatigued (N =393)

Fatigued (N="71) p value

Nonfatigued (N =419) Fatigued (N=172) p value

Age (years) 73.4(0.3)
Education, 6 yr or more (%)* 37.9
Health behaviors
Smoking (%)
Never 28.1
Former 50.5
Current 20.9
Sedentary (%) 46.5
Clinical conditions
MMSE score 26.0 (0.1)
BMI 27.0 (0.2)
Hypertension (%) 57.1
Coronary heart disease (%) 11.0
Congestive heart failure (%) 22.2
Stroke (%) 7.6
Peripheral artery disease (%) 15.9
Diabetes (%) 13.7
Chronic bronchitis/emphysema (%) 16.8
Hip fracture (%) 1.8
Cancer (%) 43
Arthritis (%) 17.2
Number of comorbid conditions (range: 0-10) 1.7 (0.1)
CES-D score, rescaled (without 2 fatigue items) 8.0 (0.3)
Sleep quality, poor or very poor (%) 16.1
Self-rated health, poor and very poor (%) 33
Biomarkers
Hemoglobin (g/dL) 14.5 (0.1)
CRP (mg/dL)} 5.3 (0.6)
IL-6 (pg/mL)+ 2.5(0.3)
TNF-o (pg/mL)f 3.9(0.3)
TSH (mIU/L)+ 1.53 (0.1)
fT4 (ng/dL)T 1.42(0.01)
fT3 (pg/mL)¥ 4.4 (0.04)

76.4 (0.9) <01 74.9 (0.4) 75.6 (0.5) 24
323 40 16.5 19.2 45
295 85 85.5 74.8 <01
46.0 8.1 122
24.0 6.2 12.3
66.4 <01 74.5 81.5 07
25.6 (0.3) 27 24.9 (0.1) 24.7(0.2) 46
27.5(0.4) 24 27.6 (0.2) 28.3(0.4) 11
53.1 54 65.1 57.9 10
2.4 <01 8.1 113 2
30.0 16 222 18.9 38
8.9 71 4.0 6.8 15
2.4 18 10.4 113 74
16.2 60 11.0 75 21
30.6 <01 42 4.1 94
3.0 A7 25 4.8 14
44 98 6.6 8.2 50
16.3 84 36.4 385 63
2.1(0.2) 02 1.7 (0.1) 1.7 (0.1) 92
14.6 (0.7) <01 12.1 (0.4) 19.3 (0.6) <01
30.7 <01 28.2 49.4 <01
16.2 <01 3.7 18.4 <01
14.4(0.2) 72 13.2(0.1) 13.2(0.1) 84
11.4 (1.6) 03 43(0.3) 5.7(0.5) 31
4.4(0.8) 07 1.7 (0.1) 2.2(0.2) 37
4.0 (0.7) 82 3.6 (0.3) 3.8(0.5) 91
1.56 (0.3) 80 2.0 (0.3) 2.6 (0.4) 58
1.47 (0.4) 2 1.48 (0.02) 1.54 (0.03) 43
4.3 (0.09) 74 4.3 (0.03) 4.2 (0.05) 08

Notes: MMSE = Mini-Mental State Examination; BMI = body mass index; CES-D = Center for Epidemiologic Studies-Depression scale; CRP = C-reactive
protein; IL = interleukin; TNF = tumor necrosis factor; TSH = thyroid-stimulating hormone; fT4 = free thyroxine; fT3 = free triiodothyronine.

*Results below the age variable are age-adjusted means (standard errors) and proportions; p value denotes comparison of nonfatigued and fatigued.

FResults presented are age-adjusted nontransformed values, but p values show result of analysis performed on log-transformed values.

significance remained except for handgrip strength (both
genders) in Models 2 and 3 and for ADL disability (men) in
Model 3 (Table 2). Although differences can be observed in
the magnitude of the estimates for men and women in Table 2,
further analyses that combined men and women revealed that
the Gender x Fatigue interaction terms were not significant.
Exploring further which of the markers of inflammation or
thyroid function were more responsible for the largest
reduction in the strength of the association in Model 3 showed
that, in general, they work similarly but the tendency was that
inflammatory factors have a greater impact (data not shown).

DiscussioN

The present study evaluated fatigue and its association with
physical function in a representative older population without
a focus on any specific disease. In age-adjusted analyses, it
was found that fatigued men and women could be distin-

guished from nonfatigued men and women on multiple vari-
ables that have been previously associated with fatigue. This
is in line with the findings by Avlund and colleagues (30),
which showed that tiredness in nondisabled older persons is a
result of multiple potentially modifiable factors such as co-
morbidity, cognitive decline, and depressive mood. Further-
more, the large differences between fatigued and nonfatigued
study participants in SPPB and 400-m walk is noteworthy, as
a previous study identified a difference of 1 point in the SPPB
and approximately 0.1 m/s in walking speed as substantial
meaningful changes (31). Although fatigue is ultimately a
perception, this study validates its importance by demonstrat-
ing a strong association between fatigue and handgrip strength,
SPPB, 400-m walking speed, inability to walk 400 m, and
ADL and TADL disability. These findings are consistent with
previous research demonstrating that in nondisabled older
persons, fatigue, expressed as tiredness when performing
ADL, predicts functional limitation (32) and disability (12).
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Figure 1. Age-adjusted distribution of physical function and disability by fatigue status and gender. Results are presented as mean (a—c) or proportions (d—f).
*p <.01 and Fp = .02 for comparison of nonfatigued (filled bars) and fatigued (open bars).

The association of fatigue with poor functional perfor-
mance and disability remained significant even after con-
trolling for comorbid conditions. This finding may suggest
that fatigue is not entirely explained by disease status, but
rather may have a specific and different pathophysiological
pathway. Subclinical processes may be important as sug-
gested by the reduction of the association of fatigue with
poor physical function after adjusting for markers of inflam-
mation and thyroid function in Model 3 (Table 2). It is

conceivable that subclinical impairments increase the
fatigability of various tissues that might contribute to poorer
physical function (33,34).

Fatigue is often associated with anemia and cancer, but
in the present study no difference was observed between
fatigued and nonfatigued persons with regard to presence
of lower hemoglobin levels or a cancer diagnosis. This may
be explained by the fact the data are from a representative
population rather than a specific disease population (35).

Table 2. Association (Regression Coefficients and Odds Ratios) of Fatigue With Functional Impairment, Limitations, and Disability

Impairment Functional Limitation Disability
Unable to Walk ADL Disability TADL Disability
Handgrip (kg) SPPB (0-12) 400-m Walk (m/s) (0 =no, 1 =yes) (0=no, 1 =yes) (0 =no, 1 =yes)
Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Men
Model 1

Model 2

Model 3

Women
Model 1

Model 2

Model 3

—3.19 (-5.88, -0.50)
p=.020

—2.82(=5.79, 0.15)
p=.063

—2.35(-5.46, 0.76)
p=.138

—1.54 (-2.94, -0.15)
p=.030

—0.45 (-2.02, 1.12)
p=.057

—-0.27 (-1.93, 1.38)
p=.745

-1.29 (-1.89, -0.70)
p <.001
—-1.19 (-1.81, -0.56)
p<.001
-1.05 (-1.70, -0.41)
p=.001

-0.99 (~1.45, -0.53)
p<.001

-0.65 (~1.15, -0.16)
p=.010

-0.73 (-1.25,-0.21)
p=.006

—-0.07 (-0.13,-0.01)
p=.027
—0.09 (-0.15, -0.02)
p=.007
—0.07 (-0.14, -0.00)
p=.042

-0.08 (-0.12, -0.05)
p<.001

~0.05 (=0.10, =0.01)
p=.015

~0.05 (=0.10, =0.01)
p=.021

4.01 (1.70,9.47)
p=.002
3.67 (1.34, 10.10)
p=.012
3.30 (1.02, 10.70)
p=.047

222 (1.14,4.32)
p <001
2.47 (1.11, 5.50)
p=.026
2.78 (1.19, 6.54)
p=.019

571 (2.26, 14.43)
p <.001

5.07 (1.66, 15.50)
p =004

2.38(0.62,9.12)
p=207

3.76 (1.76, 8.05)
p=.001
4.14 (1.78,9.62)
p=.001
5.14 (1.86, 14.21)
p=.002

5.15 (2.60, 10.20)
p <.001

4.08 (1.87, 8.89)
p <001

2.79 (1.06, 7.34)
p=.038

2.68 (1.66, 4.33)
p<.001
2.10 (1.24, 3.54)
p =.005
2.04 (1.11, 3.75)
p=.022

Notes: SPPB = Short Physical Performance Battery; Unable to walk = unable to perform 400-m walk test; ADL = activities of daily living; IADL = instrumental

activities of daily living; OR = odds ratio; CI = confidence interval.

Model 1: adjusted for age, smoking, and sedentary; Model 2: Model 1 + number of comorbidities, chronic bronchitis/femphysema, coronary heart disease, rescaled Cen-
ter for Epidemiologic Studies-Depression scale score, and sleep quality; Model 3: Model 2 + log-transformed C-reactive protein, interleukin-6, and free triiodothyronine.
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However, both fatigued men and women had a much higher
CES-D score, indicating more symptoms of depression in
those who are fatigued. This is similar to findings from
other studies showing an association of fatigue with de-
pression (8). Lastly, it should be noted that a high percent-
age of fatigued participants were sedentary (men: 66%;
women: 82%), suggesting the potential benefit of interven-
ing with exercise, an intervention suggested by Evans and
Lambert (2).

When interpreting the present results, some limitations
of the study should be considered. First, due to the cross-
sectional design, this study cannot address whether the ob-
served relationships are causal. For example, ADL
disability may cause fatigue but fatigue may also lead to
ADL disability. Second, as described in the Methods sec-
tion, fatigue was operationalized using two CES-D items
that might not capture all elements of fatigue as previously
defined (3). Measuring fatigue in this way may serve as a
proxy for depression. However, the associations between
fatigue and functional limitation or disability remained sig-
nificant after adjusting for the total rescaled CES-D score.
Furthermore, a question from the Pittsburgh Sleep Quality
Index questionnaire (29) was evaluated as an alternative
measure of fatigue. Similar results were obtained using this
definition, but the context in which this questionnaire was
introduced (directing the participant’s attention to the do-
main of sleep problems) reduced face validity for using this
as a fatigue measurement. Moreover, using only one of the
CES-D items (“Everything I did was an effort”) produced
similar results. Ultimately, to capture the inertial and en-
durance aspects of fatigue, both questions from the CES-D
were used in this study. This choice is supported by litera-
ture applying these items to measure exhaustion in frailty
and using the same cut points (36). Currently available fa-
tigue instruments typically assess one or more dimensions
of the fatigue experience (37). These unidimensional or
multidimensional scales evaluate such characteristics as
severity, impact, situation specificity, quality, duration, fre-
quency, possible triggers, and/or distress. Each instrument
is designed to evaluate one or more of these dimensions in
a particular population according to an author’s individual
conceptualization of fatigue. As such, it is not surprising
that so many scales exist, nor is this diversity necessarily
unwarranted. Rather, what is most important is to choose
the appropriate tool for the question under investigation.
The current study aimed to evaluate the dimension of fa-
tigue impact in a general population. Because impact is
directly related to function, we believe our instrument
was an appropriate choice, though certainly not the only
possible one.

These findings suggest that, in a representative popula-
tion of older adults, there is a high prevalence of fatigued
persons who are generally in poorer health than those who
are nonfatigued. Furthermore, the report of fatigue is sig-
nificantly related to poorer functioning according to objec-

tive measures of physical function and disability even when
adjusted for important covariates. This lends further support
to the notion that objective measures may play a role in as-
sessing fatigue while acknowledging that fatigue may
largely be a subjective experience.
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