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INTRODUCTION

The recently validated Pittsburgh Fatigability Scale (PFS) Mental subscale improves upon 

shortfalls in existing global fatigue measures by standardizing mental fatigue to intensity and 

duration across a range of activities/tasks, thus eliminating self-pacing.1 A next step is to 

describe the prevalence and severity of perceived mental fatigability by age and sex to foster 

comparisons across cohorts and health conditions. We hypothesized that prevalence of 

perceived mental fatigability would be greater with advancing age and PFS Mental scores 

would be higher for women than men.

METHODS

Of the 2906 long life family study (LLFS) participants from Visit 2 (2014–2017), N = 2361 

completed the PFS. Study eligibility, screening, and measurements are published elsewhere.2 

The PFS is a self-administered, 10-item tool that measures fatigue anchored to demand tasks 

in separate physical and mental subscales. The PFS asks participants to indicate the level of 

tiredness/exhaustion one expects/imagines they would feel after completing activities on a 

scale from 0 (“no fatigue”) to 5 (“extreme fatigue”). Responses were summed to derive PFS 

Mental scores (0–50), higher score = more severe fatigability.3 Missing scores were imputed 

(n = 140).4 Established cut points were applied to construct PFS Mental score severity strata: 

0–3, 4–7, 8–12, 13–15, 16–19, and ≥20.5 Participants with PFS Mental scores ≥13 were 

classified as having greater perceived mental fatigability.5
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We examined age and sex differences using generalized estimating equations (GEEs) with 

an exchangeable covariance matrix accounting for family relatedness and adjusted for field 

center.2 Linear trends for PFS Mental scores and prevalence of greater perceived mental 

fatigability were evaluated across age strata (60–69, 70–79, 80–89, and 90–108 years) and 

by sex and education. Differences in sample characteristics across PFS Mental score severity 

strata were tested using GEEs.

RESULTS

Overall, the sample was 73.6 ± 10.5 years (range 60–108 years), 99.6% white, and 55% 

women (Table S1). Those with the most severe mental fatigability (PFS Mental score ≥ 20) 

were less educated, had lower physical activity, slower gait speed, worse cognitive function, 

and greater depressive symptomatology (p < 0.001 for all) after adjustment (Tables S1 and 

S2). PFS Mental scores skewed right (Figure S1) and were 3.4-fold higher from the 

youngest (60–69 years) to the oldest (90–108 years) age strata (p < 0.001, Figure 1A and 

Table S2). When stratified by age and sex, mean PFS Mental scores were higher for women 

compared with men both overall (p = 0.003) and in the oldest age strata (p = 0.03, Figure 1A 

and Table S2). Prevalence of perceived mental fatigability (PFS ≥ 13) was greater with 

advanced age (14.5% for 60–69 years to 67.2% for those 90–108 years, p < 0.001) and was 

similar between women and men, although sex differences in prevalence widened across 

older age strata (Figure 1B).

DISCUSSION

The prevalence of perceived mental fatigability was strikingly greater with age, and women 

in the oldest age strata were most at risk for the highest PFS Mental scores. Overall mean 

PFS Mental scores for LLFS (8.4 points) were lower than those from two small studies of 

healthy older adults by Burke et al.6 (mean age = 74.1 years, N = 35, PFS = 14.0 points) and 

Carlozzi et al.7 (mean age = 53.4 years, N = 86, PFS = 10.2 points). Overall prevalence of 

greater perceived mental fatigability (24.8%) was comparable with the Baltimore 

Longitudinal Study of Aging (22.6%),5 despite LLFS having a larger proportion of the 

oldest-old. The trend of higher PFS Mental scores with age was expected, as aging is 

associated with decreased physical function that may cause increased cognitive strain due to 

higher energy expenditure when performing tasks of fixed intensity and duration.8 The 

appearance of sex-based differences for PFS Mental scores only in the oldest age strata 

corroborates and extends previous work that found no sex differences among younger age 

strata ranging from 25 to 75 years.9

We are the first to report prevalence and severity of perceived mental fatigability across age 

and sex, including a large sample of the oldest-old. Generalizability is limited due to LLFS 

participants being predominantly white, well-educated, and potential for selection bias in the 

oldest-old, possibly resulting in more conservative prevalence estimates. As the PFS is 

included in several large epidemiologic studies worldwide, forthcoming studies will evaluate 

perceived mental fatigability by race/ethnicity. Other future directions include examining 

consequences and prognostic value of this common patient-reported outcome on health 

conditions and mortality, with the goal of developing targeted interventions to reduce mental 
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fatigue in order to slow phenotypic aging.10 Longitudinal examination of perceived mental 

fatigability is also warranted, as understanding trajectories with advancing age will aid in 

determining older adults most at risk for aging-related functional and cognitive decline.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Pittsburgh Fatigability Scale (PFS) mental scores and prevalence of greater perceived mental 

fatigability across age strata and by sex: the long life family study (N = 2361). A, Mean PFS 

Mental scores across age strata and by sex. B, Prevalence of greater perceived mental 

fatigability (PFS mental scores ≥13) across age strata and by sex.
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Note: p-values between sex account for family relatedness and are adjusted for field center. 

p-value for linear trend >0.001 for PFS Mental scores and greater perceived mental 

fatigability across age strata, overall and for women and men
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