Prognosis of Chronic Fatigue in a Community-Based Sample
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Objective: This study examined predictors of fatigue severity and predictors of continued chronic fatigue status at
wave 2 follow-up within a random, community-based sample of individuals previously evaluated in a wave 1
prevalence study of chronic fatigue and chronic fatigue syndrome that originally took place between 1995 and 1997.
Methods: Wave 1 data were from a larger community-based prevalence study of chronic fatigue syndrome. In the
present study, a second wave of data were collected by randomly selecting a sample of participants from the wave
1 sample of 18,675 adults and readministering a telephone screening questionnaire designed to assess symptoms of
chronic fatigue syndrome. Results: Findings revealed that wave 1 fatigue severity was a predictor of fatigue severity
at wave 2 in the overall sample of individuals with and without chronic fatigue. In the smaller sample of individuals
with chronic fatigue, wave 1 fatigue severity, worsening of fatigue with physical exertion, and feeling worse for 24
hours or more after exercise significantly predicted continued chronic fatigue status (vs. improvement) at wave 2
follow-up. Conclusions: These findings underscore the prognostic validity of postexertional malaise in predicting
long-term chronic fatigue and also highlight the importance of using population-based, representative random
samples when attempting to identify long-term predictors of chronic fatigue at follow-up. Key words: epidemiology,

chronic fatigue, chronic fatigue syndrome, prognosis, follow-up.

CF = chronic fatigue; CFS = chronic fatigue syn-
drome; GHQ = General Health Questionnaire; ROC =
receiver operating characteristic.

INTRODUCTION

Fatigue is common, occurring in about 20% to 25%
of the general population (1, 2). However, only about
5% report chronic fatigue (CF), which is defined as
fatigue lasting 6 or more months (3-5). An even
smaller percentage (0.4%) (6) are ultimately diagnosed
with chronic fatigue syndrome (CFS), defined by 6 or
more months of unexplained fatigue and at least four
of eight recurrent, accompanying symptoms (7). In re-
cent years, knowledge about the course and long-term
prognosis of CF and CFS has been increasing. Follow-up
studies of medical facility populations generally sug-
gest that older age, longer duration of illness, attribu-
tion of illness to physical causes, coping styles, and
psychiatric comorbidity are important predictors of
long-term outcome in these populations (8). Most
follow-up studies have relied on physician referrals
from medical facilities (8) and have most likely under-
represented underserved minorities and individuals of
low socioeconomic status.

The issue of sampling methodology is important in
studies of this nature for a variety of reasons. Reviews
of epidemiological studies have highlighted differ-
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ences in prevalence rates, illness characteristics, and
sociodemographic characteristics of individuals with
chronic fatigue that, in large part, seem linked to the
sociodemographic composition and healthcare utiliza-
tion patterns of the populations sampled (9, 10). Re-
cent findings from epidemiological studies of a ran-
domly selected, urban, community-based population
have evidenced higher rates of CF and CFS in minor-
ities and people of lower socioeconomic status (6, 11).
Given these findings, it is also possible that the same
groups may demonstrate higher levels of illness sever-
ity and chronicity at follow-up.

To date, only one follow-up study of CF has used a
community-based sample (12). Lawrie and Pelosi (13)
found an initial prevalence of 560 per 100,000 among
a random postal survey sample of 1039 patients regis-
tered at a British health center. Lawrie et al. (12) re-
surveyed respondents 1 year later and interviewed
them again at an 18- to 22-month follow-up. Premorbid
fatigue score was the only significant predictor for
developing CF (psychiatric morbidity and physical at-
tribution for fatigue were not risk factors).

Other follow-up studies of individuals with CF and
CFS have relied on medical facility samples and have
focused mainly on evaluating psychological and psy-
chosocial predictors of outcome. In a primary care
sample, Hickie et al. (14) examined fatigue severity
and psychological distress scores at baseline and at a
12-month follow-up. Findings indicated that CF is a
persistent diagnosis over time. Longitudinal patterns
of comorbidity with psychological distress did not
suggest a causal relationship or common vulnerability
factor. Similarly, Van Der Linden et al. (15) examined
the relationship between fatigue and psychiatric dis-
order at three time points. Results supported the exis-
tence of a pure, independent fatigue state over time
that did not predict subsequent psychiatric disorder.
In contrast, Wilson et al. (16) found that psychological
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factors were important determinants of functional im-
pairment among patients with CFS at 3-year follow-up.
Participants who coped with distress by somatization
and discounted the possible modulating role of psy-
chosocial factors were more likely to have an unfavor-
able outcome. Kroenke et al. (2) found that a minority
(28%) of individuals with CFS improved at 1-year
follow-up. Older patients and individuals with higher
scores on a measure of functional impairment had a
poorer prognosis at follow-up.

Russo et al. (17) found that patients whose psychi-
atric disorders and physical examination signs were
still present at follow-up were more likely to have
persistent fatigue and work disability. Similarly, Clark
et al. (18) found that the factors that predicted persis-
tent illness in CF patients included having more than
eight medically unexplained physical symptoms, a
lifetime history of dysthymia, a duration of CF greater
than 1% years, less than 16 years of formal education,
and age over 38 years. Bombardier and Buchwald (19)
compared functional outcomes in patients with CF
and CFS and found that individuals who met the
Holmes et al. (20) definition of CFS had poorer prog-
nosis than individuals who did not meet CFS criteria.
Similar to Clark et al. (18), Sharpe et al. (21) found that
the coexistence of dysthymia predicted poorer out-
come across groups.

Others have highlighted the role of illness attribu-
tions in their evaluation of prognostic indicators of CF
and CFS at follow-up. Sharpe et al. (21) found that
longer illness duration, belief in a viral cause of the
illness, limiting exercise, changing or leaving employ-
ment, belonging to a self-help organization, and cur-
rent emotional disorder predicted greater functional
impairment. Similarly, Vercoulen et al. (22) found that
improvement in CFS was related to a sense of control
over symptoms and to not attributing the illness to
physical causes.

Despite growing knowledge about long-term predic-
tors of outcome in this area, many follow-up studies
are not prospective in that they either rely on retro-
spective self-report at a single point in time or longi-
tudinal data are analyzed in a cross-sectional manner
without taking into account the influence of baseline
findings. Moreover, many CF follow-up studies use
medical care samples and do not use random commu-
nity samples of socioeconomically and ethnically di-
verse populations.

Between September 1995 and May 1997, a wave 1
study was conducted to estimate the prevalence of CFS
using a randomly selected, representative community-
based sample (6). Findings from that study indicated
that CFS occurs in approximately 0.42% of the popu-
lation (6). CFS was most prevalent among women,
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minority groups, and persons with lower educational
and occupational status (6). The first objective of the
present investigation was to identify sociodemo-
graphic and fatigue-related predictors of fatigue sever-
ity (23) among individuals in this sample at a 2-year
follow-up (6, 11). It was hypothesized that wave 1
fatigue severity and fatigue status at wave 1 (CF group
vs. healthy control group) would significantly predict
fatigue severity at wave 2. The second objective of this
study was to identify sociodemographic and fatigue-
related predictors of continued CF status at 2-year
follow-up (wave 2) among the CF group. It was hypoth-
esized that wave 1 fatigue severity, functional disabil-
ity, and other fatigue-related somatic symptoms at
wave 1 (6) would predict continued CF outcome at
wave 2.

METHODS

Participants

In the Spring of 1999 we attempted to reinterview a subsample of
223 participants randomly selected from the sample of 18,675 par-
ticipants originally screened for CFS symptomatology in a CFS prev-
alence study (6, 11). In the original study (wave 1), we called 28,673
residential/working telephone numbers and were able to complete
the interview for 18,675 adults aged 18 years or older (65.1% com-
pletion rate). Of that group, 780 answered “yes” to a question on the
original wave 1 screening questionnaire assessing whether they had
been experiencing severe fatigue, extreme tiredness, or exhaustion
for a period of 6 months or longer and were thus designated as the CF
group. The remaining 17,888 individuals, who answered “no” to the
same question, were designated as no-CF control subjects (7 indi-
viduals were not included because fatigue-related data were miss-
ing). The wave 2 sample of 223 participants was stratified such that
67 participants were randomly selected from the group of 780 with
CF at wave 1 (CF group) and 156 participants were randomly se-
lected from the remaining 17,888 control subjects (control group).
We sampled and interviewed as many individuals as our funding
and staff could support, and we oversampled from the control group
because we predicted lower retention rates for this sample because
of less interest in the subject matter of fatigue.

Procedures

Using a retrospective cohort design, the present study involved a
second wave of follow-up data collection (wave 2). The data were
derived from a larger community-based prevalence study of CF and
CFS (wave 1) (6, 11). This larger wave 1 study was carried out in
three stages. In the present wave 2 study, only data from stage 1 of
the wave 1 study were used. That stage entailed a cross-sectional
screening telephone survey of a random sample of adults residing in
Chicago. To assess changes in fatigue and identify predictors of
fatigue severity and continued CF at follow-up, a wave 2 follow-up
telephone screening questionnaire was administered to a stratified
sample of 67 participants with 6 or more months of CF and 156
control subjects randomly selected from the original sample of stage
1 participants in the wave 1 study. Variables extracted from the stage
1 screening questionnaire administered in the wave 1 study were
examined for their ability to predict fatigue severity and continued

Psychosomatic Medicine 64:319-327 (2002)



CHRONIC FATIGUE FOLLOW-UP

CF status as assessed by the wave 2 follow-up screening
questionnaire.

Four telephone interviewers with past survey research experi-
ence (three of whom worked as telephone interviewers in the orig-
inal wave 1 prevalence study) were recruited, trained, and super-
vised in telephone survey interviewing. Telephone interviewing
procedures and training protocol similar to those used in the wave 1
study were incorporated into the wave 2 follow-up study (see Ref. 11
for more details on these procedures). When necessary, we used any
available tracking information collected during the wave 1 study to
increase the likelihood of recontacting participants (eg, leaving the
phone number of the project director with a friend or relative, using
an alternative telephone number for the participant, using a home
address, a work telephone number, and/or using the name and
telephone number of a person who would know how to get in touch
with them if they moved). Once contacted, respondents were re-
minded that they participated in the wave 1 study and were in-
formed that the present study involved a 15-minute follow-up ques-
tionnaire administered by telephone to assess changes in fatigue and
health status since the wave 1 study.

Measures

The wave 2 Follow-Up CFS Screening Questionnaire, highly
similar to the wave 1 CFS Screening Questionnaire, has been found
to have high discriminant validity and excellent test-retest and in-
terrater reliability (24). In a study using receiver operating charac-
teristic (ROC) analysis (24), the instrument was able to discriminate
precisely between CFS and healthy control populations (area under
the curve = 1). The wave 2 follow-up version of this questionnaire
was used in the present study to assess characteristics of fatigue at
follow-up. The main difference between the wave 1 (original) and
wave 2 (follow-up) questionnaires involved the addition of the Gen-
eral Health Questionnaire (GHQ) (25) to the wave 2 questionnaire.
Like the wave 1 questionnaire, the wave 2 measure consisted of two
parts. Part 1 was administered to all participants and reassessed
participants’ sociodemographic characteristics, fatigue severity (23),
and interference of fatigue with usual daily activities. Basic demo-
graphic data included age, ethnicity, socioeconomic status, work
status, marital status, parental status (including number of children),
and gender. The revised scoring rules for Hollingshead’s (26) scale,
developed and validated by Wasser (27), were used to determine
socioeconomic status. Part 2 was administered to participants re-
porting 6 or more months of chronic fatigue. It reassessed for the
presence of the eight minor symptoms of CFS (7) and also measured
characteristics associated with fatigue, such as fatigue duration,
frequency of fatigue, attributions about the cause of fatigue, and
fatigue-related functional impairment.

The Fatigue Scale (22), also administered in the original wave 1
study (6,11), was also contained within part 1 of the wave 2
follow-up questionnaire. This scale was originally used in a hospi-
tal-based case control study (28) and in a study designed to measure
response to treatment (29). David et al. (30) found a continuous
distribution of fatigue scores on this scale in a sample in Great
Britain, and this scale was endorsed by Barofsky and Legro (31) in
their review of measures of fatigue. The Fatigue Scale produces a
total score, a score reflecting mental fatigue, and a score reflecting
physical fatigue. The Fatigue Scale was further refined by Chalder et
al. (23). Despite its brevity, the scale was found to be reliable and
valid, and it had good face validity and reasonable discriminant
validity (area under the ROC curve = 0.85) (23). The 11-item scale
was scored according to the continuous scoring procedure, with
codes ranging from 0 to 3 and total scores ranging from 0 to 33 (with
higher scores signifying greater fatigue). The Fatigue Scale is com-
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monly used in community-based studies of fatigue, CF, and CFS (4,
32).

The GHQ was designed for use in general population surveys, in
primary medical care settings, and among general medical outpa-
tients to detect diagnosable psychiatric disorders (25). Shortened
versions have been used to measure psychological and somatic
distress and to screen for psychiatric “caseness” in community-
based and clinic studies of CF and CFS (4, 32, 33). More than 50
validation studies conducted on various versions of the GHQ have
shown moderate to high levels of internal consistency and moderate
correlations with psychiatric diagnoses (34). Buchwald et al. (33)
concluded that the GHQ provides an inexpensive and quick screen-
ing for psychiatric disorder in patients with CF and CFS. In the
present study, the 12-item version of the GHQ was used. Each GHQ
item contains a four-option continuum with codes ranging from 0 to
3; higher scores signify greater likelihood of psychiatric disorder.
This scale was scored by summing the codes for each item for a total
score (with higher scores signifying greater emotional distress). This
continuous scoring procedure is endorsed by Goldberg and Williams
(35) as a means of understanding GHQ findings according to a
dimensional model for psychological ill health.

Statistical Analyses

Because of limitations imposed by small sample size, this study
used a two-stage approach to data analysis in which a series of
univariate comparisons were conducted to identify specific vari-
ables that would serve as predictors of fatigue at follow-up in regres-
sion models. For all univariate analyses, categorical data were ana-
lyzed using chi-square tests, and continuous data were analyzed
using independent-samples t tests.

In the first set of analyses, CF and healthy control groups iden-
tified in wave 1 were compared in terms of sociodemographic and
fatigue-related characteristics. Variables demonstrating significant
differences between the CF and control groups were then entered as
predictors of wave 2 fatigue severity in a series of hierarchical
multiple regression analyses using the overall sample. Wave 1 fa-
tigue severity was always entered as the first variable so that other
predictors could be tested for their independent contributions to the
model.

In the second set of analyses, the wave 1 CF group was divided
into two groups according to wave 2 fatigue status. Those who
indicated that they had been experiencing CF for the past 6 or more
months were designated as the “fatigued” group (N = 26), and those
indicating that they were no longer experiencing CF were designated
as the “improved” group (N = 25). Using univariate analyses, fa-
tigued and improved groups were then compared in terms of wave 1
fatigue-related characteristics and emotional distress. Variables
demonstrating significant differences were then entered as predic-
tors of improved vs. fatigued outcome at wave 2 in a series of
hierarchical logistic regression analyses. Wave 1 fatigue severity was
always entered as the first variable so that other predictors could be
tested for their independent contributions to the model.

Variables used in the analyses were selected and scored as fol-
lows. Wave 1 and wave 2 fatigue severity scores were obtained by
summing all of the items in the Chalder et al. (23) fatigue severity
scale in the wave 1 screening questionnaire and in the wave 2
follow-up questionnaire, respectively. Other characteristics related
to fatigue, as well as the eight minor CFS symptoms (7), were
analyzed from both the wave 1 and wave 2 CFS screening question-
naires. Although sociodemographic characteristics were assessed at
both time points, wave 1 sociodemographic data were used in all
analyses involving sociodemographic data. Preliminary analyses in-
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dicated no significant differences between wave 1 and wave 2 so-
ciodemographic data.

RESULTS

Sixty-seven participants with CF and 156 control
subjects without CF were randomly selected from a
preexisting sample of 18,675 individuals who com-
pleted an initial CFS telephone screening question-
naire in the wave 1 study (6, 11). Of the 156 randomly
selected control subjects, 78 (50.0%) individuals were
contacted and administered the wave 2 follow-up tele-
phone screening questionnaire. Of the 67 randomly
selected CF individuals, 51 (76.1%) were contacted
and administered the follow-up survey. Chi-square
analyses comparing individuals who completed the
wave 2 questionnaire (participants) and those who did
not (nonparticipants) were conducted to determine
comparability of samples with respect to sociodemo-
graphic characteristics of marital status, gender, ethnic
identification, occupation, education, and familial sta-
tus. An independent-samples ¢ test was used to com-
pare participants and nonparticipants in terms of wave
1 baseline fatigue severity (23). No significant differ-
ences between participants and nonparticipants were
found.

Comparisons of Chronic Fatigue and Control
Groups

Comparisons of wave 1 sociodemographic and fa-
tigue-related characteristics according to wave 1 CF
and healthy control groups are presented in the fol-
lowing section. With respect to fatigue severity, indi-
viduals in the CF group (mean = 18.49, SD = 5.50)
demonstrated significantly higher fatigue severity than
individuals in the control group (mean = 13.35, SD =
3.47) (t(127) = —6.52, p < .01). Chi-square analyses of
sociodemographic characteristics revealed significant
differences between groups in terms of marital status
(x*(4) = 10.66, p < .05). A higher percentage of CF
participants were divorced compared with control
subjects (22.0% vs. 5.1%), and a higher percentage of
control subjects were married (48.7%) as compared
with CF participants (32.0%). In relation to disability
status, a greater proportion of individuals in the CF
group (22.0%) were receiving disability income as
compared with control subjects (1.3%) (x*(1) = 15.87,
p < .01). Individuals in the CF group were signifi-
cantly older (mean = 44.98, SD = 12.55) than those in
the control group (mean = 39.36, SD = 12.45) (#(127) =
—2.50, p < .05). No other significant sociodemo-
graphic differences were found. A significantly higher
proportion of individuals in the CF group also re-
ported that fatigue caused moderate (43.1%) or severe
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(25.5%) interference with usual daily activities as
compared with control subjects (10.3% and 2.6%, re-
spectively) (x*(3) = 46.86, p < .01).

Predictors of Wave 2 Fatigue Severity

After these univariate analyses, hierarchical multi-
ple regression analyses were performed to determine
predictors of fatigue severity at wave 2 for the overall
sample. Because there were a number of variables for
which significant differences between the CF and con-
trol groups occurred, a series of separate hierarchical
multiple regression analyses were conducted to incor-
porate each of the significant wave 1 variables accord-
ing to the following procedures. All independent vari-
ables considered were forced into the equation in a
predetermined order, and each was examined sepa-
rately for what it added to the equation at its own point
of entry. An « level of 0.05 was used for all regression
analyses. The wave 1 fatigue severity score (23) was
always entered first, and each significant variable from
wave 1 was entered separately into each of the regres-
sion equations. When each of these four variables (age,
marital status, disability status, and impact of fatigue
on usual daily activities) were entered individually
into the regression equation, wave 1 fatigue severity
was consistently the only significant predictor of wave
2 fatigue severity (all F(2) values > 33.37, all p values
< .05).

Predictors of Continued Fatigue Status at Wave 2

Next, we sought to identify potential predictors of
continued CF status at Wave 2 follow-up within our
sample of 51 individuals with CF. Those who indi-
cated they had been experiencing CF for the past 6 or
more months on the wave 2 follow-up questionnaire
were designated as the “fatigued” group (N = 26), and
those indicating they were no longer experiencing CF
were designated as the “improved” group (N = 25).
Table 1 presents comparisons of the fatigued and im-
proved groups according to wave 1 sociodemographic
characteristics. Chi-square analyses were used to test
significant group differences for categorical variables,
and a f test was used to test the continuous variables of
age and number of children. One significant difference
emerged with respect to work status (x*(4) = 13.61, p
< .01). A greater proportion of individuals in the fa-
tigued group were either on disability or working part
time, and a greater proportion of individuals in the
improved group were either unemployed, retired, or
working full time.

To identify additional potential predictors of con-
tinued CF status at wave 2, we conducted a series of
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TABLE 1. Wave 1 Sociodemographic Characteristics for
Fatigued and Improved Groups

Fatigued
(N = 26)

Improved
(N = 25)

Age, mean (SD), y 44.31(10.28) 45.12 (14.67) 0.819

No. of children, mean (SD) 2.38(1.90) 1.42(1.69) 0.064
Race, % 0.172
African American 34.6 20.8
Caucasian 42.3 66.7
Latino 11.5 12.5
Other 11.5 0.0
Gender, % 0.401
Female 73.1 80.0
Male 26.9 20.0
Marital status, % 0.526
Married 30.8 29.2
Separated 0.0 8.3
Divorced 23.1 25.0
Widowed 3.8 0.0
Never Married 42.3 37.5
Parent, % 73.1 58.3 0.212
Education, % 0.831
Less than high school 3.8 12.0
Some high school 11.5 16.0
High school degree or 38.5 28.0
equivalent
Partial college 26.9 20.0
Standard college degree 11.5 16.0
Graduate or professional degree 7.7 8.0
Occupation 0.465
Farm laborer 8.0 8.7
Unskilled worker 28.0 17.4
Machine operator 12.0 8.7
Skilled manual worker 8.0 0.0
Clerical or sales worker 4.0 26.1
Technician 16.0 17.4
Manager 16.0 13.0
Administrator 8.0 8.7
Higher executive 0.0 0.0
Work status, % 0.009
Receiving disability income 34.6 8.7
Unemployed 15.4 30.4
Working part time 23.1 0.0
Working full time 23.1 47.8
Retired 3.8 13.0

simple univariate analyses comparing the fatigued and
improved groups with respect to the wave 1 Chalder
fatigue severity score, the total continuous score of
emotional distress measured by the GHQ (25), and a
number of wave 1 questionnaire items measuring char-
acteristics related to fatigue. These results are pre-
sented in Table 2. The fatigued group had a signifi-
cantly higher overall fatigue severity score (22) at wave
1 than the improved group (#(49) = —3.70, p < .01).
Fatigued participants were also found to report signif-
icantly higher levels of emotional distress on the GHQ
as compared with improved participants ({(49) =
—2.05, p < .05). A significantly higher proportion of
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the fatigued participants, as compared with the im-
proved participants, indicated their fatigue was made
worse by physical exertion (x*(1) = 7.51, p < .01). A
significantly higher proportion of the fatigued partici-
pants indicated that their fatigue was present for more
than 50% of the time as compared with the improved
participants (x*(1) = 9.69, p < .01). Fatigued partici-
pants were also found to be significantly more func-
tionally impaired than improved participants (x*(6) =
12.75, p < .05).

In addition, we compared the fatigued and im-
proved groups in terms of duration of fatigue in years,
each of the eight minor symptoms of CFS (7), and the
frequency of total CFS minor symptoms (7) as mea-
sured by the screening questionnaire. These results are
presented in Table 3. Individuals in the fatigued group
reported a significantly higher frequency of CFS symp-
toms (#(49) = —2.59, p < .05), felt significantly worse
for 24 hours or more after exercising (postexertional
malaise) (x*(1) = 8.67, p < .01), reported significantly
more joint pain (x*(1) = 5.99, p < .05), and had signif-
icantly more unrefreshing sleep (x*(1) = 4.24, p < .05)
as compared with the improved group.

Within the CF group, a series of hierarchical logistic
regression analyses were then conducted to determine
whether the significant wave 1 variables identified in
the initial analyses were predictors of fatigued (vs.
improved) outcome at follow-up. The Chalder et al.
(23) fatigue severity score at wave 1 was always en-
tered as the first variable in the equation, and each
variable demonstrating a significant relationship to
improved vs. fatigued outcome were entered subse-
quently. After entry of wave 1 fatigue severity, only
two other variables, both assessing postexertional mal-
aise, significantly predicted fatigued outcome at fol-
low-up. The first of these variables was the item “Is
your fatigue made worse by physical exertion?”; the
second was “Do you feel worse for 24 hours or more
after exercising?”.

After this series of individual logistic regression
analyses, those variables that were significant predic-
tors of fatigued outcome at wave 2 follow-up were
entered into a single hierarchical logistic regression
analysis. Thus, wave 1 fatigue severity was entered
first, the item “Is your fatigue made worse by physical
exertion?” was entered second, and the item “Do you
feel worse for 24 hours or more after exercising” was
entered last. Findings indicated that all three of these
wave 1 variables significantly predicted fatigued out-
come at wave 2 follow-up. The parameter estimates
(b), odds ratios, 95% confidence intervals, and signif-
icance levels are presented in Table 4.
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TABLE 2. Wave 1 Characteristics of Fatigue for Fatigued vs. Improved Groups

Fatigued Improved
(N = 26) (N = 25) p

Fatigue severity score (23), mean (SD) 21.04 (5.13) 15.96 (4.64) 0.001
GHQ Emotional Distress Index, mean (SD) 19.31 (7.31) 15.20 (6.98) 0.046
Frequency of fatigue or lack of energy, % 0.291

Not at all 0.0 4.3

Less than once a week 0.0 4.3

1-4 times a week 30.8 43.5

More than 4 times per week 69.2 47.8
Feel better for days at a time, % 38.5 58.3 0.131
Feel better for weeks or more at a time, % 12.0 25.0 0.211
Fatigue problem began in, % 0.512

Less than 24 hours 11.5 0.0

1-2 days 3.8 8.7

3-6 days 11.5 8.7

1 week—1 month 15.4 17.4

Longer than 1 month 34.6 26.1

Childhood or adolescence 0.0 4.3

Don’t know 23.1 34.8
Progress of fatigue, % 0.110

Getting worse over time 56.0 26.1

Staying the same 36.0 60.9

Getting better over time 8.0 13.0
Experience high levels of fatigue after normal daily activities, % 80.0 60.9 0.111
Fatigue made worse by physical exertion, % 84.6 47.8 0.007
Fatigue made worse by mental exertion, % 61.5 34.8 0.056
Fatigue made worse by emotional distress, % 73.1 78.3 0.466
Fatigue begins after physical or mental exertion, % 0.836

Immediately 56.0 42.9

1h 16.0 23.8

1-3 h 20.0 23.8

>3 h 8.0 9.5
Duration of fatigue after physical or mental exertion, % 0.527

1h 12.0 10.0

1-3 h 20.0 35.0

>3 h 68.0 55.0
Fatigue present for more than 50% of the time, % 100.0 68.2 0.002
Description of fatigue during the last month, % 0.047

Bedridden 0.0 4.5

Can walk around the house 15.4 0.0

Can do light housework 23.1 18.2

Can only work part time 26.9 4.5

Can work full time but no energy left 15.4 27.3

Can work full time and some family responsibility 19.2 36.4

Can do all work without any energy problems 0.0 9.1
Medical doctor overseeing fatigue problem, % 57.7 52.2 0.460
Consulted a doctor about fatigue, % 73.1 69.6 0.517
Fatigue can be explained by ongoing strenuous physical activity, % 15.4 43 0.215
Chronic fatigue and all symptoms go away with extended rest, % 0.297

Yes, for a long period of time 4.0 13.0

Yes, for a short period of time 52.0 60.9

No, not at all 44.0 26.1
Attribution regarding cause of fatigue problem, % 0.702

Definitely physical 30.8 21.7

Mainly physical 15.4 8.7

Equally physical and psychological 46.2 52.2

Mainly psychological 3.8 13.0

Definitely psychological 3.8 43
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TABLE 3. Average Number and Percentage of Reported
Symptoms for Fatigued and Improved Groups

Fatigued Improved

(N=26) (N=25 P
Mean (SD) no. of symptoms 4.96 (1.73) 3.52(2.22) 0.013
Mean (SD) duration of fatigue, y 3.11 (3.01) 2.89(2.54) 0.782
Sore throat, % 42.3 40.0 0.547
Painful glands, % 34.6 28.0 0.418
Muscle aches or pain, % 80.8 68.0 0.235
Feel worse for =24 hours after 69.2 28.0 0.004
exercising, %
New headaches, % 30.8 16.0 0.181
Joint pain, % 80.8 48.0 0.015
Not rested after a night of 88.5 64.0 0.041
sleep, %
Concentration or memory 69.2 60.0 0.346

problems interfere with work
or study, %

TABLE 4. Summary of Logistic Regression Analysis for
Variables Predicting Fatigue Status (N = 51)

Predictors b Odds Ratio 95% Cl
Fatigue severity score 0.23* 1.26 1.05-1.50
Is your fatigue made worse by
physical exertion?
Yes 1.84* 6.31 1.17-34.05
Nod
Feel worse for =24 hours
after exercising?
Yes 1.63* 5.12 1.14-22.98
No?
Constant —6.17**

Model: x* = 23.74, df = 3, p < .01.

@ Parameter used as reference category in logistic regression.
* Significance at p = .05.
** Significance at p = .01.

DISCUSSION

The present study examined predictors of fatigue
severity and continued CF status at wave 2 follow-up
within a random community-based sample of individ-
uals previously evaluated in a prevalence study (6, 11).
Fifty percent of control subjects and 76.1% of individ-
uals with CF randomly selected for interview from the
wave 1 study (6, 11) were contacted and administered
a follow-up telephone screening questionnaire assess-
ing changes in fatigue severity, fatigue-related symp-
tomatology, and emotional distress. These completion
rates are comparable with rates from other community-
based follow-up studies (36-38). To identify wave 1
predictors of fatigue severity at wave 2 follow-up, a
series of simple univariate analyses were conducted
comparing individuals with and without CF. Findings
revealed significant differences between the CF and
control groups with respect to wave 1 fatigue severity
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(23), age, marital status, disability status, and effects of
fatigue on usual daily activities.

However, when the effects of each of these variables
over and above wave 1 fatigue severity were tested
separately as potential predictors of fatigue severity at
wave 2 follow-up, none emerged as significant predic-
tors. Thus, wave 1 fatigue severity was the only vari-
able that significantly predicted fatigue severity at
wave 2 in the overall sample of individuals with CF
and control subjects. In part, these results are consis-
tent with findings from prior studies of mixed popu-
lations, which have identified markers of more severe
illness, such as fatigue severity and more severe dis-
ability, as predictors of poorer outcome (8). However,
in contrast to prior reports of increasing age and chang-
ing or leaving employment as predictors of poorer
outcome (8, 19), age and unemployment status did not
emerge as significant predictors of fatigue severity at
the wave 2 follow-up in the present study.

A number of variables were associated with signif-
icant differences between individuals with CF who
remained fatigued at follow-up (fatigued group) and
those who no longer had CF (improved group). These
included work status, wave 1 fatigue severity (23),
worsening of fatigue with physical exertion, past-
month functional capacity, GHQ index of emotional
distress, the frequency of eight minor CFS symptoms
(7), postexertional malaise for 24 hours or more, joint
pain, and unrefreshing sleep. However, when the ef-
fects of these variables on wave 2 fatigue status were
examined, not in isolation but in relation to wave 1
fatigue severity, results of logistic regression analysis
indicated that wave 1 fatigue severity, worsening of
fatigue with physical exertion, and postexertional mal-
aise for 24 hours or more were the only significant
predictors of continued CF status at the wave 2 follow-
up. With the exception of wave 1 fatigue severity pre-
dicting continued CF status, these results contrast with
those of prior studies, which highlight the relation-
ships between age, illness duration, illness attribu-
tions, and fatigue at follow-up (8).

In part, differences observed between this study and
prior studies may stem from the use of different sam-
pling methodologies between studies. Our sample was
generated using randomized, population-based sam-
pling methods, whereas a number of previous studies
have used samples of convenience, such as tertiary
care clinic samples. In contrast to clinic samples,
which tend to be biased in terms of ethnic homogene-
ity, use of medical care, age (typically over 30), and
tendency toward medical attribution for symptoms
(18, 22), the random community population we sam-
pled was more heterogeneous in terms of these vari-
ables and likely more representative of the general
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population. In addition, although most other studies
have used correlational analyses (19) or have reported
basic proportional and percentage data (39), the
present study analyzed multivariate relationships in
predicting outcome at follow-up. In the present study,
the contrast in the abundance of significant findings
when simple univariate analyses were used as com-
pared with fewer findings when regression analyses
were used underscores the importance of considering
multivariate relationships when generating conclu-
sions about predictors of outcome in investigations of
CF.

Findings for the significance of postexertional mal-
aise in predicting continued fatigue status at follow-up
can be interpreted as supporting the prognostic valid-
ity of this symptom in predicting long-term CF and
should be considered in the future design of measures
to assess characteristics of illnesses involving CF. In a
recent study, Jason and Taylor (40) found that postex-
ertional malaise was the single most important factor
in discriminating CFS and medically explained CF
from idiopathic CF. In addition, postexertional mal-
aise also discriminated medically explained CF from
psychiatrically explained CF (40). Thus, fatigue result-
ing from physical exertion not only seems to be a key
discriminator of more severe fatigue-related illnesses,
but also seems to be an important prognostic indicator
of poorer outcome at follow-up.

This study had a number of limitations. One central
limitation was the small sample size, which required
us to conduct a series of univariate analyses to select
variables for the predictive model, thereby limiting the
extent to which multivariate statistics could be used.
Another limitation that, in part, contributed to the
small sample size was the lower follow-up completion
rate of 50% for the control sample. Although most
follow-up studies of CF are characterized by small
sample size (8) and our 50% rate was higher than that
found in other large-scale, community-based fol-
low-up studies (36—38), it was lower than the rate we
achieved for the CF sample (76.1%). It is possible that
individuals in the control sample were less likely to
participate because of lack of interest in the subject
matter of fatigue. This was a preliminary investigation,
and as such the initial follow-up sample targeted for
interview was small. It would be important to test and
replicate these findings in a future study involving the
entire wave 1 sample of 18,675 individuals. In addi-
tion, measures of some variables found to be predictors
of fatigue in previous studies, such as categorical mea-
sures of the presence vs. absence of psychiatric disor-
der, were not included in the present study.

In summary, results from the present investigation
support the validity of fatigue severity (23) both as a
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predictor of fatigue severity at follow-up within a
mixed sample of individuals with and without CF and
also as a predictor of continued CF status among a
sample of individuals with CF only. In contrast to
findings from prior studies (8), findings from the
present investigation also underscore the validity of
postexertional malaise as a predictor of continued CF
within a sample of individuals with CF. Differences in
findings between the present study and previous stud-
ies not only highlight the importance of using random
community-based sampling procedures when con-
ducting epidemiological research, but also emphasize
the utility of multivariate and logistic regression pro-
cedures in accurately testing and identifying predic-
tors of outcome. (41—44)
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