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modeling revealed a significant difference among oldest-
old adults based on residential status.  Conclusion:  The re-
sults suggest that we should not consider fatigue as merely 
an unpleasant physical symptom, but rather adopt a per-
spective that different factors such as psychosocial aspects 
can influence fatigue in advanced later life. 

 Copyright © 2011 S. Karger AG, Basel 

 Introduction 

 Fatigue is defined as ‘a subjective state of overwhelm-
ing, sustained exhaustion and a decreased capacity for 
physical and mental work that is not relieved by re st’ [  1 , 
p. 2 ] . Even though fatigue is common among older adults, 
especially older patients  [2, 3] , fatigue has usually been 
identified as a universal symptom of disease and is fre-
quently the first sign of some abnormal process  [4] . 
Therefore, several studies on fatigue have focused on pa-
tients and their physical health problems such as cancer, 
bone marrow transplantation, chronic obstructive pul-
monary disease or chemotherapy  [5–11] .

 Key Words 

 Fatigue  �  Oldest-old adults  �  Georgia Centenarian Study 

 Abstract 

  Background:  Fatigue is a common and frequently observed 
complaint among older adults. However, knowledge about 
the nature and correlates of fatigue in old age is very limited. 
 Objective:  This study examined the relationship of function-
al indicators, psychological and situational factors and fa-
tigue for 210 octogenarians and centenarians from the Geor-
gia Centenarian Study.  Methods:  Three indicators of func-
tional capacity (self-rated health, instrumental activities of 
daily living, physical activities of daily living), two indicators 
of psychological well-being (positive and negative affect), 
two indicators of situational factors (social network and so-
cial support), and a multidimensional fatigue scale were 
used. Blocked multiple regression analyses were computed 
to examine significant factors related to fatigue. In addition, 
multi-group analysis in structural equation modeling was 
used to investigate residential differences (i.e., long-term 
care facilities vs. private homes) in the relationship between 
significant factors and fatigue.  Results:  Blocked multiple re-
gression analyses indicated that two indicators of functional 
capacity, self-rated health and instrumental activities of dai-
ly living, both positive and negative affect, and social sup-
port were significant predictors of fatigue among oldest-old 
adults. The multiple group analysis in structural equation 

 Received: December 13, 2010 
 Accepted: August 18, 2011 
 Published online: November 15, 2011 

 Jinmyoung Cho, PhD 
 Scott & White Health Care, Texas A&M Health Science Center 
 School of Rural Public Health 
 College Station, TX 77843-1266 (USA) 
 Tel. +1 979 458 3507, E-Mail jinmyoung.cho   @   srph.tamhsc.edu 

 © 2011 S. Karger AG, Basel
0304–324X/12/0583–0249$38.00/0 

 Accessible online at:
www.karger.com/ger 

 1     Additional authors include: S.M. Jazwinski, New Orleans, La., USA; 
R.C. Green, Boston, Mass., USA; M. Gearing, Atlanta, Ga., USA; J.L.
Woodard, Detroit, Mich., USA; J.S. Tenover, Palo Alto, Calif., USA; I.C. 
Siegler, Durham, N.C., USA; C. Rott, Heidelberg, Germany; W.L. Rodgers, 
Ann Arbor, Mich., USA; D. Hausman, Athens, Ga., USA; J. Arnold, Athens, 
Ga., USA, and A. Davey, Philadelphia, Pa., USA.



 Cho et al. Gerontology 2012;58:249–257250

  Fatigue has been characterized as the absence of en-
ergy from different perspectives from a physiological per-
spective  [12, 13] , and most previous studies have been 
conducted in the context of physical functioning/disabil-
ity, restricted activities, diseases, and pain with fatigue 
among older adults  [14–20] . However, in order to obtain 
a comprehensive picture of fatigue, it is important to ex-
plore the influences of other factors such as social or psy-
chological aspects explaining the association between 
tiredness and functional decline among the older popula-
tion  [20] . A few studies have examined emotional aspects 
of the relationship between fatigue and daily functioning 
among older women who had osteoarthritis, rheumatoid 
arthritis, and fibromyalgia  [21] . Including psychological 
aspects of the relationship between functional ability and 
health may contribute to a more comprehensive under-
standing of fatigue  [21]  and affect, especially positive af-
fect, as it appears to be a stronger predictor of health and 
functional ability  [22] . Moreover, even though a number 
of studies have tried to identify psychosocial factors ex-
plaining fatigue  [23–25] , the relationship between social 
interaction/support and fatigue is not well understood, 
especially for older adults. Evidence of a significant rela-
tionship between social support or social interaction and 
fatigue has been found for healthy, younger adults  [26, 
27] . For example, higher social support has been found to 
contribute to decreased levels of fatigue  [26] .

  The middle-range theory of unpleasant symptoms 
 [28]  provides a theoretical perspective of a comprehen-
sive picture of fatigue in association with multidimen-
sional predictors such as social or psychological as well as 
physical aspects. The middle-range theory includes three 
major components: the symptoms, influencing factors 
that affect the symptoms, and the outcomes of the symp-
toms (e.g. performance). The concept of symptoms, the 
central aspect of this theory, refers to ‘the perceived indi-

cators of change in normal functioning as experienced by 
individu als’ [  29 , p. 242 ] . Consistent with prior research 
utilizing this theory which considered fatigue as a symp-
tom  [30–33] , the current study will focus on fatigue as a 
symptom. An important contribution of the current 
study is the inclusion of multidimensional factors influ-
encing fatigue. There are three different categories of in-
fluencing factors: functional capacity, psychological well-
being, and situational context. Functional capacity refers 
to ‘anatomical/structural, physiological, genetic, and 
treatment-related variabl es’ [  34 , p. 167 ] . Previous studies 
 [33]  defined activities of daily living as a manifestation of 
the ability to navigate one’s day-to-day life, so the current 
study adhered to this definition. Psychological factors en-
compass ‘both affective and cognitive variables’  [34 , p. 
168 ] . They indicate individuals’ affective response to the 
symptom or levels of knowledge about the symptom that 
can impact the symptom experience  [34] . Situational fac-
tors are defined as the individuals’ social and physical 
environment  [34] . For instance, individuals’ background 
and accessibility to financial, emotional, or social sup-
port can influence symptoms  [34] . Taken together, three 
influencing factors (i.e., functional capacity, psychologi-
cal well-being, and situational context) in relationship to 
fatigue were the focus of this study ( fig. 1 ).

  Even though fatigue is a commonly reported symptom 
among older adults and has been closely related to func-
tional capacity  [21, 33] , the influence of psychosocial fac-
tors is less known and few researchers have investigated 
an integrative assessment of the factors contributing to 
fatigue, especially among oldest-old adults. The propor-
tion of oldest-old adults (those 85 years of age and older) 
is increasing rapidly and continuously in the US popula-
tion as demonstrated by a 300% increase in those over 85 
from 1960 to 2000  [28] . Several studies have investigated 
centenarians’ functional abilities and various adaptation-

Functional capacity
(self-rated health, PADL, IADL)

Psychological factors
(positive affect, negative affect) 

Situational factors
(social network, social support) 

Fatigue

  Fig. 1.  Conceptual frame work: influenc-
ing factors and fatigue as a symptom. 
PADL = Physical activities of daily living; 
IADL = instrumental activities of daily 
living. Adapted from Chen et al.  [30] . 
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al characteristics such as declining physical functioning, 
cognitive functioning, deterioration in housing, econom-
ic disadvantages, or nutritional risks  [29–32] ; however, 
these studies have not examined fatigue symptoms.

  Potential factors attributed to the levels of fatigue 
among older adults have been identified as gender, resi-
dential settings and ethnicity. The gender difference of 
fatigue among older adults is still controversial. Two pre-
vious studies found there was no gender difference be-
tween men and women in musculoskeletal-related fa-
tigue  [35, 36] , but other studies suggested that women 
were less likely to feel tired compared to men especially 
in muscle fatigue  [35, 37–39] . Residential settings may be 
another factor to be considered as a significant predictor 
for fatigue. As people grow older, they are more likely to 
live in a care facility than a personal home  [40] . The Na-
tional Nursing Home Reports showed that less than 12% 
of older adults aged over 60 years live in care facilities,
but the proportion is about 45% among those over 85 
years of age and older  [40] . As expected, nursing home/
long-term care facility residents tend to have higher prev-

alence rates of chronic disease  [41] , and it may be assumed 
that this could lead to higher levels of fatigue. Further-
more, in terms of race/ethnic differences, previous stud-
ies found that race/ethnicity was associated with adverse 
symptoms which included fatigue  [42] . Because of the ev-
idence that gender, residential setting, and ethnicity may 
be related to fatigue, it is important to use these variables 
as covariates when assessing other predictors of fatigue.

  Overall, our primary objective in the present study was 
to explore the relationship of fatigue with indicators of 
functional capacity (i.e., activities of daily living, self-rat-
ed health), psychological well-being (i.e., positive affect 
and negative affect), and situational factors (i.e., social 
networks and social support) in very late life using the 
middle-range theory of unpleasant symptoms. To pursue 
this objective, we examined data from the Georgia Cente-
narian Study (GCS, Phase III)  [43] . Using these data, the 
following two research questions were addressed:

  (1) Are there significant associations of functional
capacity, psychological well-being, and situation factors 
with fatigue among oldest-old adults?

  (2) Is there a difference in the relation between fatigue 
and functional capacity, psychological well-being, and 
situation factors among residents in long-term care fa-
cilities and those residing in private homes?

  Methods 

 Participants 
 As discussed in our previous work  [52] , the sampling frame of 

the GCS (Phase III)  [43] , which provides data for this study, had 
two components. The first one was to identify the proportion of 
all residents of skilled nursing facilities and personal care homes 
in a 44-county area in northern Georgia. Based on Census pro-
portions, the project identified residents of skilled nursing facili-
ties and personal care homes as well as community-dwelling res-
idents. The second recruiting strategy was to use the date-of-birth 
information in voter registration files. Based on these two com-
ponents and five different characteristics (geographic, age, gen-
der, race and type of residence), a sample of centenarians and oc-
togenarians was drawn for this study  [43] .

  This study included 210 community-dwelling and institution-
alized octogenarians and centenarians who were cognitively in-
tact (MMSE  [44]  score  1 17; average score 24.91). In this study, 
66.2% of participants were centenarians and 73.8% were women. 
Over 70% of participants lived in a private home, apartment, or 
personal care facilities. The majority of the sample (82.9%) was 
White/Caucasian. Three quarters of respondents (76.2%) rated 
their health as good or excellent and almost 90% of participants 
reported knowing 5 or more people very well. In addition, over 
half of the sample (61.7%) received visits from people they knew. 
A summary of demographic characteristics is presented in  table 1 .

Table 1. S ummary of demographic characteristics

Demographic characteristics n %

Age
Octogenarian
Centenarian

71
139

33.8
66.2

Gender
Female 155 73.8
Male 55 26.2

Type of residence
Private home 148 70.5
Long-term care facility 62 29.5

Ethnicity
White/Caucasian 174 82.9
Black/African-American 36 17.1

Subjective health
Poor 7 3.4
Fair 42 20.4
Good 114 55.3
Excellent 43 20.9

Number of people in social network
One or two 7 3.4
Three or four 14 6.8
Five or more 184 89.8

Frequency of visits
Not at all 16 7.8
Once per week 12 5.8
2–6 times per week 51 24.8
Once a day or more 127 61.7
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  Measures 
  Covariates.  Gender, ethnicity and residential setting were used 

as covariates. Male was coded as ‘0’ and female was coded as ‘1’. 
Caucasian was coded as ‘1’ and African-American was coded as 
‘0’. For the residential setting, there were two categories: private 
home (0) and long-term care facility residence (1).

   Fatigue.  Fatigue, as a symptom in this study, was assessed via 
the Multidimensional Fatigue Inventory (MFI)  [45] . A multidi-
mensional concept of fatigue was adopted given the belief that 
fatigue should be adequately associated in multi-causal models 
with other factors such as biomedical, psychosocial, or patholog-
ical factors  [46] . The Multidimensional Fatigue Inventory consists 
of five sub-dimensions: general fatigue, physical fatigue, reduced 
activity, reduced motivation, and mental fatigue. Each sub-di-
mension has four indicators. General fatigue was assessed with 
items related to general tiredness (e.g., ‘I tire easily’, ‘I feel tired’), 
whereas physical fatigue was examined by items specifically as-
sociated with physical exhaustion and limitation (e.g., ‘physically, 
I feel I am in a bad condition’, ‘physically, I feel only able to do a 
little’). Reduced activity was comprised of questions such as ‘I 
think I do very little’, and ‘I get little done’. Reduced motivation 
was assessed including ‘I dread having to do things’, and ‘I don’t 
feel like doing anything’. Lastly, mental fatigue was measured via 
items related to mental alertness (e.g., ‘My thoughts easily wan-
der’, ‘It takes a lot of effort to concentrate on things’). All 20 items 
were scaled so that –1 = disagree, 0 = neutral, and 1 = agree, and 
the summary score of the 20 items was used in this study. Cron-
bach’s  �  for multidimensional fatigue was 0.96. Scores ranged 
from –20 to 20, with higher scores indicating higher levels of fa-
tigue.

   Functional Factors.  The self-care capacity (ADL) and self-rat-
ed health scales from the Duke Older Americans Resources and 
Services Procedures (OARS)  [47]  were used to assess daily func-
tional ability. In terms of ADL, fourteen self-report items assessed 
the difficulty participants had with instrumental (e.g., shopping, 
cooking, and cleaning) and physical tasks (e.g., bathing or show-
ering, dressing, eating, getting in and out of bed or a chair, walk-
ing, getting outside, and using the toilet). The functional assess-
ment questionnaire of the Older Americans Resources and Ser-
vices Procedures is highly reliable (r = 0.85)  [47] . In our study, we 
used 10 of these 14 items after conducting a preliminary explor-
atory factor analysis. Cronbach’s  �  for physical activity of daily 
living (PADL) and instrumental activity of daily living (IADL) 
was 0.85 and 0.83, respectively. The ranges for PADL and IADL 
were 0–10 and higher scores for instrumental and physical tasks 
indicated better functioning in each domain. Current subjective 
health was rated as excellent, good, fair, or poor, and was scaled 
so that 0 = poor to 3 = excellent.

   Psychological Factors . Affect, an indicator of psychological 
well-being, was assessed with the Bradburn Affect Balance Scale 
 [48] . The scale consists of two dimensions: positive affect and neg-
ative affect. Five positive affect items ( �  = 0.80) and five negative 
affect items ( �  = 0.80) were used in this study. Participants were 
asked to rate the following statements for positive affect: during 
the past 2 weeks, (1) did you ever feel pleased about having accom-
plished something?, (2) did you ever feel proud because someone 
complimented you on something you had done?, (3) did you ever 
feel particularly excited or interested in something?, (4) did you 
ever feel that things were going your way?, and (5) did you ever 
feel on top of the world? For negative affect, the following ques-

tions were asked: (1) did you ever feel depressed and very unhap-
py?, (2) did you ever feel vaguely uneasy?, (3) did you ever feel 
bored?, (4) did you ever feel so restless that you couldn’t sit long in 
a chair?, and (5) did you ever feel very lonely or remote from oth-
er people? Ratings were used with a four-point Likert scale: 1 = 
not at all, 2 = once, 3 = several times, 4 = often. Higher scores for 
positive affect indicated higher levels of positive affect, whereas 
higher scores for negative affect indicated higher levels of negative 
affect.

   Situational Factors . The Duke Older Americans Resources 
and Services Procedures  [47]  was used to gauge situational fac-
tors. Participants assessed the number of people within their so-
cial network (‘how many people do you know well enough to vis-
it within your home or in their homes?’) and the frequency of 
visits as social support (‘how many times during the past week did 
you spend some time with someone who does not live with you; 
that is you went to see them or they came to visit you, or you went 
out to do things together?’). The 2 questions were used separately 
as single items. Higher scores indicated higher levels of social net-
works and social support as situational factors.

  Analysis Plan 
 Data were analyzed using the SPSS statistical package (version 

19.0). Bivariate correlations including means (M) and standard 
deviations (SD) were used to examine relationships among levels 
of fatigue, self-rated health, instrumental activities of daily living, 
physical activities of daily living, positive and negative affect, so-
cial network and social support ( table 2 ). Blocked multiple regres-
sion models were computed to identify significant and indepen-
dent predictors of fatigue as a symptom. In addition, multiple 
group analysis in structural equation modeling was used to inves-
tigate the possibility of residential differences using M plus   [49] .

  Results 

 Significant Predictors of Fatigue among Oldest-Old 
Adults 
 Using three different categories of variables and co-

variates, we computed blocked multiple regression analy-
ses to investigate fatigue among oldest-old adults. The re-
sults are summarized in  table 3 . Four different models 
were computed. The first model included potentially in-
fluential demographic characteristics: gender, ethnicity, 
and residential setting. The second model included func-
tional capacity (i.e., self-rated health, instrumental activ-
ities of daily living, and physical activities of daily living). 
The third model included demographic variables and 
psychological factors (i.e., positive and negative affect). 
Lastly, demographic variables and situational factors (i.e., 
social network and social support) were included in mod-
el 4. Three different blocked multiple regression analyses 
(models 2–4) were used to assess whether each model was 
a significant improvement over model 1.
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  Results from model 1 suggest that residence ( �  = 0.24, 
p  !  0.01) was a significant predictor of fatigue. Long-term 
care facility residents were more likely to report higher 
levels of fatigue than private home residents. Adding 
functional capacity significantly improved the model, F �  

(3, 197) = 22.43, p  !  0.001. Self-rated health ( �  = –0.33,
p  !  0.001) and instrumental activities of daily living
( �  = –0.29, p  !  0.001) were significant predictors of fa-
tigue in model 2. Those who rated their health as better 
and needed less help for their activities such as shopping, 

Table 2.  Correlation matrix for variables

Variables 1 2 3 4 5 6 7 8 9 10 11

Covariate
1 Gender (male = 0, female = 1) 1
2 Ethnicity (African-Am. = 0, White = 1) –0.04 1
3 Residence (others = 0, long-term care = 1) 0.12 0.16* 1

Functional capacity
4 Self-rated health –0.13 0.05 –0.06 1
5 Instrumental ADL –0.24** 0.07 –0.24** 0.32** 1
6 Physical ADL –0.13 0.05 –0.34** 0.29** 0.64** 1

Psychological factors
7 Positive affect –0.02 0.03 –0.17* 0.29** 0.18** 0.23** 1
8 Negative affect 0.10 –0.02 0.01 –0.18 0.03 –0.04 –0.21** 1

Situational factors
9 Social network –0.08 –0.08 –0.11 0.07 0.11 0.03 0.17** –0.08 1

10 Social support 0.11 –0.03 –0.30** 0.22** 0.27** 0.36** 0.22** –0.03 0.24** 1
11 Fatigue 0.02 0.03 0.21** –0.38** –0.38** –0.34** –0.40** 0.29** –0.14* –0.26** 1

Means 0.74 0.83 0.30 1.94 6.91 8.40 11.22 6.55 2.86 2.40 –3.16
SD 0.44 0.38 0.46 0.74 2.83 2.14 3.37 2.28 0.43 0.91 6.34

A DL = Activities of daily living.
* p < 0.05; ** p < 0.01.

Table 3. B locked regression models for fatigue

Variables M odel 1 (n = 208) Model 2 (n = 204) Model 3 (n = 207) Model 4 (n = 204)

B SE �  B    SE � B  SE � B SE �

Gender (female = 1)
Ethnicity (White = 1)
Residence (long-term care = 1)

–0.12
–0.12

3.31

1.10
1.16
0.96

–0.01
–0.01

0.24**

–1.48
0.76
1.66

   0.90
   1.03
   0.93

–0.10
0.05
0.12†

–0.39
0.27
2.44

 0.91
 1.06
 0.90

–0.03
0.02
0.18**

0.28
–0.12

2.26

1.00
1.15
1.01

0.02
–0.01

0.16*

Self-rated health
Instrumental ADL
Physical ADL

–2.79
–0.65
–0.04

   0.56
   0.18
   0.24

–0.33***
–0.29***
–0.01

Positive affect
Negative affect

–0.60
0.60

 0.12
 0.18

–0.32***
0.22**

Social network
Social support

–1.10
–1.48

1.03
0.52

–0.08
–0.21**

F� 4.03** 22.43*** 22.16*** 5.88**
R2 0.06  0.30 0.23 0.11
Adjusted R2 0.04  0.28 0.21 0.09

ADL  = Activities of daily living.
† p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001.
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cooking, and cleaning from others felt less tired than 
those who rated their health worse and needed more help 
from others. Including psychological factors in model 3 
significantly improved the model compared to model 1, 
F �  (2, 201) = 22.16, p  !  0.001. Positive affect ( �  = –0.32, 
p  !  0.001) and negative affect ( �  = 0.22, p  !  0.01) had sig-
nificant influences on fatigue. Those who reported high-
er levels of positive affect and lower levels of negative af-
fect also reported lower levels of fatigue. Finally, includ-
ing situational factors (model 4) demonstrated another 
significant improvement, F �  (2, 198) = 5.88, p  !  0.01, over 
model 1. Those who spent more time with acquaintances 
had lower levels of fatigue.

  Residential Differences in Fatigue 
 Given the significance of residential setting on fatigue 

in models 1–4 ( table 3 ), the second issue that we addressed 
was whether the significant predictors for fatigue were 
consistent for long-term care facility residents and private 
home residents. To address this question, regression anal-
ysis was conducted simultaneously for long-term care fa-
cility residents and private home residents with the mul-
tiple-group option in M plus   [49] . Thus, we were able to 
compare the path coefficients that were derived for the 
two different residential settings.

  To test this question, the fit of two models were com-
pared. The first model assumed that the causal paths 
from predictors in  table 3  to fatigue were the same for 
long-term care facility residents and private home resi-
dents. The alternative model allowed the causal paths 
from the variables to fatigue to vary for two different res-
idential settings. Freeing these paths significantly altered 
the fit of the model. The  �  2  difference test indicated that 

there was a significant difference,  �  2  (7, n = 210) = 31.73, 
p  !  0.001. The differences in the 2 different models are 
shown in  figures 2  and  3 .

  Based on the alternative model (the model which freed 
the causal paths), self-rated health ( �  = –0.83, p  !  0.01), 
instrumental activities of daily living ( �  = –0.92, p  !  
0.001), positive affect ( �  = –0.59, p  !  0.001), negative af-
fect ( �  = 0.78, p  !  0.001), and social support ( �  = 0.82,
p  !  0.01) were significant predictors of levels of fatigue 
among private home residents ( fig. 2 ). Among older adults 
who did not reside in a long-term care facility, those per-
sons who rated their health as worse needed more help 
from others for instrumental activities of daily living, had 
lower levels of positive affect, higher levels of negative af-
fect, and had more visits of acquaintances, felt more fa-
tigued. In contrast, predictors of fatigue among long-
term care facility residents were different. Instrumental 
activities of daily living ( �  = –0.75, p  !  0.01), negative af-
fect ( �  = 0.99, p  !  0.001), and social networks ( �  = 0.01,
p  !  0.05) were significantly associated with levels of fa-
tigue ( fig.  3 ). Among long-term care facility residents, 
persons reporting high functioning with instrumental 
activities of daily living, higher levels of negative affect, 
and more people within their social network also report-
ed increased levels of fatigue.

  Discussion 

 Fatigue is a common symptom in older adults. Fatigue 
is usually related to specific diseases such as cancer, 
chronic obstructive pulmonary disease, or chemotherapy 
 [5–11] ; however, idiopathic (non-disease related) fatigue 

Functional
capacity 

Psychological
factors 

Situational
factors 

Fatigue

SRH

IADL

PADL

PA

NA

–0.83**

–0.92***

0.09

–0.59***

0.78***

0.00

0.82**

SN

SS

  Fig. 2.  The relationships among fatigue, 
functional capacity (self-rated health, in-
strumental activities of daily living, physi-
cal activities of daily living), psychological 
factors (positive affect, negative affect), 
and situational factors (social network, so-
cial support) among private home resi-
dents. Note: Path coefficients are stan-
dardized parameter estimates and signif-
icant paths are displayed by solid lines. 
Nonsignificant paths are displayed by
broken lines. SRH = Self-rated health; 
PADL = physical activities of daily living; 
IADL = instrumental activities of daily liv-
ing; PA = positive affect; NA = negative af-
fect; SN = social network; SS = social sup-
port.  *  *  p  !  0.01;  *  *  *  p  !  0.001. 
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is also reported by older adults. Physical functioning, 
psychological status or social interaction with others 
might influence unexplained fatigue of older adults, es-
pecially among oldest-old adults. The purpose of this 
study therefore was to explore significant predictors of 
fatigue for centenarians and octogenarians of the Georgia 
Centenarian Study with the middle-range theory of un-
pleasant symptoms.

  Four sets (i.e., covariates, functional capacity, psycho-
logical well-being, and situational factors) of blocked 
multiple regressions were computed to examine signifi-
cant factors related to fatigue. First, blocked multiple re-
gressions showed expected results. Self-rated health and 
instrumental activities of daily living, two indicators of 
functional capacity, were important for fatigue among 
oldest-old adults. Participants who rated their health as 
poor and needed less help from others for activities such 
as shopping, cooking, and cleaning felt higher levels of 
fatigue. This finding is consistent with previous results 
suggesting that there is a significant relationship between 
physical health, self-rated health, and fatigue  [50] , and 
that fatigue is a significant determinant limiting activity 
for community-dwelling adults  [15] . In addition, the data 
further reveal the importance of psychological aspects, 
especially positive and negative affect, for fatigue. This is 
consistent with findings reported by Zautra et al.  [21]  
which also indicate a significant relationship between af-
fect, both positive and negative affect, and fatigue. It is 
intriguing that there was a significant effect of affect on 
fatigue. Most studies on fatigue among older adults focus 
on fatigue as a physical symptom and emphasized rela-
tionships with physical aspects such as chronic diseases, 
health, or physical functioning  [17–20] . This result sug-

gests that we should have a holistic understanding for fa-
tigue as it relates to other factors. Specifically, the current 
findings revealed a significant relationship between fa-
tigue and social support which is a situational factor (i.e., 
social network and social support). Previous studies  [26–
27, 51]  focused on only healthy and young-old adults. 
This finding extends previous research noting that social 
support had a significant effect on fatigue for oldest-old 
adults.

  Multiple group analysis in SEM indicated the impor-
tance of residential differences in understanding fatigue 
among oldest-old adults. A noteworthy finding of this 
study was the detection of residential differences (i.e., 
long-term care facility vs. more private setting) for the 
relationships among functional, psychological, situation-
al factors and fatigue. Self-rated health, instrumental ac-
tivities of daily living, both positive and negative affect, 
and social support were significant predictors of fatigue 
among private home residents. This suggests that most of 
the indicators of three factors (functional, psychological, 
and situational factors) were important predictors of fa-
tigue symptomatology for private home residents. Sur-
prisingly, we found that there was a significant relation-
ship between social network and fatigue among oldest-
old adults who lived in apartments, personal care, or 
private homes. In other words, it might be more tiring to 
have more people to interact with in very later life. While 
interactions with acquaintances may improve quality of 
life, fatigue may be an unwanted consequence among the 
oldest-old population.

  In terms of long-term care facility residents, instru-
mental activities of daily living and negative affect were 
strong predictors of fatigue. Even though participants 
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Situational 
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–0.00

–0.75**
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0.01

0.99***

–0.01
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  Fig. 3.  The relationships among fatigue, 
functional capacity (self-rated health, in-
strumental activities of daily living, physi-
cal activities of daily living), psychological 
factors (positive affect, negative affect), 
and situational factors (social network, so-
cial support) among long-term care resi-
dents. Note: Path coefficients are standard-
ized parameter estimates and significant 
paths are displayed by solid lines. Nonsig-
nificant paths are displayed by broken 
lines. SRH = Self-rated health; PADL = 
physical activities of daily living; IADL = 
instrumental activities of daily living; PA = 
positive affect; NA = negative affect; SN = 
social network; SS = social support.  *  p  !  
0.05;  *  *  p  !  0.01;  *  *  *  p  !  0.001. 
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lived in long-term care facilities, those who had better 
functioning of activities such as shopping, cooking, and 
cleaning, and had lower levels of negative affect had low-
er levels of fatigue. Situational factors also played a differ-
ent role for this subsample. Social support was a strong 
significant factor for private home residents but not for 
long-term care facility residents. Whereas social support 
had a significant influence on fatigue ( �  = 0.82, p  !  0.01) 
among private home residents, it was not as strong as so-
cial networks in predicting fatigue ( �  = 0.01, p  !  0.05) 
among long-term care facility residents. One possible ex-
planation that the two social factors differed by residen-
tial setting is that social support given in long-term care 
facilities is not systematically associated with fatigue as it 
is primarily considered to be formal support. In essence, 
long-term care facility residents can typically count on a 
certain amount of support. This is another important 
finding of this study suggesting the inclusion of situa-
tional factors for fatigue with oldest-old participants. 
Most studies that investigated the influences of social 
support or social networks on fatigue included only 
younger and healthy participants  [26, 27] .

  Another significant aspect of this study is the focus on 
advanced old age. Even though fatigue is typically ap-
proached as poor energy utilization from a physiological 
perspective, more attention should be paid to fatigue as 
both an unexplained/idiopathic symptom and multidi-
mensional concept among older adults. Therefore, focus-
ing on fatigue, as a multidimensional aspect, in advanced 
old age and its influence on the relationship among func-
tional, psychological, and social aspects could be helpful 
to develop more sophisticated interventions that consider 
distinct disease-related and psychosocial influences in 
advanced old age  [21] .

  When interpreting the present results, limitations of 
this study should be considered. First, it cannot be as-
sumed that the observed relationship among affect, fa-

tigue and physical functioning is causal because of the 
cross-sectional research design. Second, the participants 
of this study were recruited from only one geographic re-
gion of the United States. Individuals from other parts of 
United States or other countries might demonstrate dif-
ferent patterns in the relationship among fatigue, func-
tional capacity, psychological well-being, and situational 
factors. Future research on fatigue and other significant 
predictors should assess changes over time and should 
include representative participants.

  Although fatigue is a common symptom among the 
older population, most studies have considered fatigue as 
a physical symptom or sign for physical disease. Beyond 
physical mechanism, a psychosocial approach to fatigue 
is largely unknown. This study suggests that practitioners 
and caregivers for oldest-old adults should address symp-
toms of fatigue with early management of symptoms and 
by providing support that enhances quality of life at the 
end of life. In sum, the present study demonstrates that 
there is a significant role of functional, psychological, and 
social aspects on fatigue. The results suggest that we 
should consider fatigue not just an unpleasant and phys-
ical symptom, but a critical symptom related to various 
factors such as psychosocial factors in very later life.
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