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Background: The simultaneous examination of a large

number of patient characteristics in a prospective study
of patients with chronic fatigue.
Objective: To compare the relative importance of these
characteristics as prognostic factors.
Methods: The data analyzed were from 199 subjects in
a registry of persons who were aged 18 years or older and
had idiopathic fatigue for at least 6 months. All subjects
completed an extensive baseline questionnaire that provided information about fatigue, demographic characteristics, medical conditions, lifestyle, sleeping habits, psychological characteristics, and the presence of criteria for
chronic fatigue syndrome. Changes in fatigue severity from
baseline to 2-year follow-up were tested for an association with risk factors at baseline and with changes in symptoms other than fatigue during the follow-up period.

provement: less unclear thinking, fewer somatoform
symptoms not used to define chronic fatigue syndrome,
infrequent awakening, fewer hours sleeping, and being
married. Of 29 subjects who at baseline reported no somatoform symptoms unrelated to chronic fatigue syndrome and who thought clearly most of the time, 8 substantially improved, compared with 1 of 29 subjects who
had more than 2 somatoform symptoms and never
thought clearly (P = .01). Improvements in the following symptoms were significantly and independently associated with improvements in fatigue: unclear thinking, depression, muscle aches, and trouble falling asleep.
Conclusions: This study identified characteristics of sub-

jects that seem to be of prognostic importance for idiopathic chronic fatigue. Symptoms that change concomitantly with changes in fatigue may be intrinsically linked
to fatigue.

Results: The following characteristics at baseline sig-

nificantly and independently predicted greater fatigue im-
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ATIGUE HAS a “powerful adverse effect on quality of
life,”1 and is a primary reason for seeking medical care.
Treatment of fatigue, however, is often ineffective2-4 and the problem tends to persist. Studies have found
that 58% to 72% of persons continue to
have fatigue after 1 year,5-8 and 1 study
found that 59% still had fatigue after 21⁄2
years.8 To devise better treatments, it would
be helpful to understand both the factors
that initiate fatigue and the factors that prolong fatigue. These latter factors may contribute to prolonging fatigue regardless of
the cause just as anxiety, lower activity levels, and catastrophizing contribute to the
prolongation of chronic pain regardless of
the cause.9,10 Identifying these factors is a
first step in developing an effective treatment for patients with fatigue.
Previous studies have examined the
association between patient prognosis and
several risk factors. This study compleARCH FAM MED/ VOL 8, NOV/DEC 1999
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ments the previous work in 4 ways: (1) It
evaluated a large number of risk factors in
the same study population so the relative
importance of the risk factors could be
compared. (2) The types of subjects studied differed from previous study samples.
(3) Some risk factors examined had been
studied infrequently or not at all. (4) Evidence of an intrinsic association between
the risk factor and fatigue was examined
by testing the association between changes
in fatigue and changes in the risk factor.
RESULTS

There were 330 subjects in the registry. Of
those, 290 returned a follow-up questionnaire. Thirty-five were excluded because
they did not meet the cutoff for severity
of fatigue and another 56 subjects were excluded because they reported one of the
severe chronic diseases listed earlier in this
article. The range in follow-up for the subjects in the study was from 1.75 years to
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PATIENTS AND METHODS
SUBJECT SELECTION
Data were obtained from a registry of persons older than
17 years who had experienced fatigue for at least 6 months.
The collection of the data for the registry was approved by
the Human Research Committee of the Medical College of
Wisconsin, Milwaukee, during the follow-up period, and
all patients who participated in the study signed a consent
form. All patients in the registry completed an extensive
questionnaire that provided information about fatigue, demographics, medical conditions, lifestyle, sleeping habits,
and psychological characteristics. Patients also completed
a follow-up questionnaire that provided information on fatigue, sleeping habits, depression, and somatoform symptoms. Subjects were (1) members of the Wisconsin Chronic
Fatigue Association, Madison, (2) persons from the community who attended presentations on chronic fatigue syndrome (CFS), or (3) patients in participating medical clinics. Patients from the medical clinics had responded to signs
in the clinics that asked for volunteers. These patients
were not necessarily being treated for fatigue.
Subjects were excluded from this study if they did
not meet our criteria for substantial fatigue as described
later in this article. We also excluded subjects who reported other illnesses that might account for their fatigue.
The illnesses were determined based on the subjects’ responses to a questionnaire that asked whether they had
ever been told by a physician that they had any of several
specific chronic illnesses or a chronic illness that was not
on the list. Subjects who reported the following illnesses
were excluded: cancer, diabetes, heart diseases, chronic
bronchitis or emphysema, renal diseases, rheumatoid arthritis, or systemic lupus erythematosus. We included in
the analysis 32 subjects who reported thyroid disease and
22 subjects who reported anemia (4 subjects reported
both) because these diseases are often overreported. We
used the statistical methods described later in this article
to determine whether our results may have been affected
by including subjects who reported thyroid disease or
anemia.
MEASUREMENT OF EFFECT OF FATIGUE
ON QUALITY OF LIFE
We measured the degree that fatigue affected the subjects’ quality of life by summing the responses to the frequency of the
following 5 characterizations of energy level: (1) full of pep
or energy; (2) tired, worn out, used up, or exhausted;

(3) woke up feeling fresh and rested; (4) fatigue has
interfered with my work, family, or social life; and (5)
fatigue has been one of my 3 most disabling symptoms.
The first 3 of these questions came from the 4-question
RAND Vitality Index 7 (the fourth RAND question
seemed redundant and would have required us to use a
much more complex format for our questionnaire); the
fourth and fifth questions were taken from Krupp et al11
and represent the effect of the fatigue on quality of life.
The 3 questions about the frequency of fatigue (questions 2, 4, and 5) were given a score of 1 for “none of the
time,” 2 for “a little of the time,” 3 for “some of the
time,” 4 for “a good bit of the time,” 5 for “most of the
time,” and 6 for “all of the time.” The 2 questions relating to the frequency of having high energy (questions 1
and 3) had reverse scoring (ie, from 6 to 1). Using
higher scores to represent more rather than less fatigue
was arbitrary and has no effect on the conclusions of the
study. We refer to the measure of the effect of fatigue on
quality of life as the quality of life (QOL) fatigue score.
The possible range of this score was from 5 to 30.
We excluded subjects with a total score of less than
17.5 on the 5 questions, which is an average score midway
between “some of the time” and “a good bit of the time.”
The threshold used for this study was chosen because it
corresponds to the threshold level used by the Rand Vitality Index7,12 to define fatigue. Of the 330 subjects in the registry who completed the follow-up questionnaire, 66 were
excluded because they did not meet the critical level of
fatigue.
Although the individual questions in this score have
been assessed elsewhere,7,11 we evaluated the reliability and
validity of the score in our data set. The ceiling effect was
not substantial because only 7.7% of the subjects had the
highest possible score. The internal consistency or reliability of the score as measured by Cronbach a was .69, which
is quite high considering that all of the subjects in the study
had fatigue that limits the dispersion of the answers to the
questions. The construct validity was measured by finding the correlation of the score with several patient reports that are likely to be related to the effect of fatigue on
their quality of life. The correlations between the QOL fatigue score and these other variables were as follows: r = 0.75
with physical fatigue score (constructed as defined later in
this article), r = 0.55 with mental fatigue score (constructed as defined later in this article), r = 0.35 with fatigue at its worse, r = 0.53 with energy level in the past
month as a percentage of optimal functioning, r = 0.41 with
energy level after light exercise, and r = 0.27 with energy
level after mental effort. All of these correlations were statistically significant (P,.001). In our data sets that

2.9 years, with a median follow-up of 2.1 years, a 10th
percentile follow-up of 1.99 years, and a 90th percentile
follow-up of 2.35 years. The median QOL fatigue score
was 25 (range, 18-30). The average improvement in fatigue score was 1.93 (range, −10 to 15), a 10th percentile of −2, and a 90th percentile of 7. The correlation between the length of follow-up and change in fatigue level
was 0.14, which was statistically significant (P = .04).
The demographic and lifestyle characteristics of the
subjects are given in Table 1 according to the source of
the subjects. Of the clinic patients, 11 were from a clinic
ARCH FAM MED/ VOL 8, NOV/DEC 1999
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for internal medicine, 12 were from 2 clinics in which
the physician practiced complementary medicine, 5 were
from 2 academic family practice clinics, and 54 were from
12 private practices staffed by family physicians.
Most subjects were women (87%) and were white
(91%). Most were between the ages of 30 and 55 years,
but 13% were older than 55 years, and 8% were between
18 and 29 years. About half were married. In general, they
were well educated: 48% were college graduates. A high
percentage of the subjects (27%) had a family income of
less than $20 000. Although 92% of the subjects had been
WWW.ARCHFAMMED.COM
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included patients who had fatigue scores below the cutoff
point, the correlations were higher.
RISK FACTORS FOR CHANGES
IN QOL FATIGUE SCORE
The change in QOL fatigue score was the primary outcome measure. The types of risk factors evaluated for their
association with a change in QOL fatigue score included
the following: demographics (age, sex, marital status, income, job status, education, race, and membership in the
Wisconsin Chronic Fatigue Association); lifestyle (exercise, smoking, drinking, watching television, and eating
regularly); psychological (stress, depression, psychological counseling, relative with psychological problem, sleep,
worry, confidence, and satisfaction); medical (chronic diseases, frequency of acute diseases, body mass index [calculated as weight in kilograms divided by the square of
height in meters], and somatoform symptoms); and characteristics of fatigue (duration of baseline QOL fatigue
score, physical fatigue, and mental fatigue; type of onset;
duration of fatigue after exercise; previous changes in 6
months; and factors that affect the level of fatigue). For
subjects who reported that they had a relative with a psychological problem, we did not divide the subjects on the
basis of the relationship of the person with the problem or
the type of psychological problem reported. To obtain an
indication of sleep apnea, we asked subjects whether their
spouse or partner noticed that their breathing stopped
during the night.
Several scales were constructed in the same way as the
QOL fatigue score, ie, by summing the frequency scores
for all the symptoms in the scale. These scales included a
depression scale made of 14 questions from the Zung scale,13
a stress score made of 13 questions from the Social Readjustment Rating scale,14 a score for physical fatigue made
of 3 questions from the Profile of Fatigue-Related Symptoms scale,15 and a score for neurocognitive problems associated with fatigue made of 7 questions from the Fatigue Impact scale.16
We also constructed 2 scales for somatoform symptoms, those symptoms that cannot be determined to have
an organic basis. One scale indicated the number of somatoform symptoms used to define CFS17 that are present
at least a good bit of the time. These include sore throat,
tender cervical or axillary lymph nodes, muscle aches, joint
pain, and headaches. A related scale counted the number
of minor CFS features. This scale included all of the somatoform symptoms used to define CFS plus unrefreshing sleep, postexertional malaise over 24 hours, inability
to concentrate, and sudden onset of the fatigue after

an infectious illness. A second scale for somatoform symptoms, referred to as “other somatoform symptoms,” included a list of common somatoform symptoms that were
not included in the most recent definition of CFS: backache, indigestion, diarrhea, constipation, other stomach or
intestinal discomfort, mild fever or chills, unexplained
muscle weakness, and dizziness.
Other psychological characteristics (worry, selfconfidence, and perfectionism) were measured with single
questions about how the subject believed that she or he compared with most other people. We also asked the subjects
about how satisfied or pleased they had been with their personal life during the past month.
In addition to examining potential risk factors measured at baseline, we also examined whether changes in certain risk factors from baseline to follow-up were associated with changes in fatigue. The risk factors included in
this analysis were depression, sleep disturbances, and somatoform symptoms.
STATISTICAL METHODS
The outcome measure for this study was improvement in
fatigue score; a negative improvement score indicated worsening. An alternative outcome that has been used in some
previous studies is the final fatigue score. The disadvantage of this latter outcome measure is that the best predictor of the final fatigue score was the fatigue score at baseline. In our data, the correlation between the baseline and
final fatigue scores was 0.61. Therefore, risk factors for final fatigue score are primarily risk factors for fatigue score
at baseline and not necessarily risk factors for changes in
fatigue score.
We tested the association between individual patient
characteristics or changes in patient characteristics with an
improvement in QOL fatigue score using Pearson correlations or t tests. Linear regression analysis was used to evaluate which combination of risk factors had a statistically significant independent association with improvement. By
including a term for interaction in the regression analysis,
we were able to evaluate whether the association between
a risk factor and improvement depended on the source of
the subjects, the presence of anemia or thyroid disease, or
depression level at baseline.
Fatigue outcome was also categorized to make the results more intuitive. Because there were 5 questions used
in the QOL fatigue score, we considered an improvement
of 6 or more (ie, subjects improved by an average of more
than 1 category on each question) as substantial. Subjects
whose QOL fatigue score stayed the same or got worse during the 2-year follow-up were classified as not improved.

treated by a physician for fatigue, only 52% were being
treated at the time they completed the follow-up questionnaire. A similar percentage of patients who reported
thyroid disease or anemia were recruited from the medical clinics and the 2 other groups (28% vs 23%).
The relationships between the subjects’ characteristics and improvement in fatigue are given in Table 2.
Characteristics found to be associated with less improvement in the univariate analysis were unemployment
(P = .04), more somatoform symptoms that are not used
to define CFS (P = .005), frequent awakening during the
ARCH FAM MED/ VOL 8, NOV/DEC 1999
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night (P = .04), and having a biological relative with a
psychological problem (P = .01). There was no association between change in level of fatigue with many other
measures of reported health or psychological characteristics.
The association of improvement with fatigue characteristics at baseline is given in Table 3. The only statistically significant associations were with the score for
neurocognitive symptoms and the frequency with which
the subject reported not thinking clearly. This latter variable was used as part of the neurocognitive score.
WWW.ARCHFAMMED.COM
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Table 1. Demographic Characteristics of Subjects*

Characteristic
Female
Minority race
Age group, y
18-29
30-55
56-86
Income ,$20 000
Currently married
Education
High school
Some college or vocational school
College graduate
Unemployed
Spouse employed full time
Fatigue currently treated by a physician
Fatigue ever treated by a physician
Psychological counseling prior to fatigue
Psychological counseling ever

All Patients
(N = 208)

Clinic Patients
(n = 86)

Chronic Fatigue
Syndrome Association
(n = 105)

Chronic Fatigue
Syndrome Meetings
(n = 17)

87.5
8.2

83.7
18.6†

90.5
1.0

88.2
0.0

8.2
78.4
13.5
25.9
55.0

13.9‡
74.4
11.6
17.3‡
56.0

3.8
81.0
15.2
35.0§
50.5

5.9
82.0
11.8
11.8
76.5

13.0
43.3
43.8
45.8
56.4
54.4
87.5
19.7
60.7

16.3
47.7
36.1
28.9†
59.0
34.6†
72.1†
17.4†
55.4

8.6
41.0
50.5
61.5
54.0
69.0
98.1
18.1
62.8

23.5
35.3
41.2
31.3
58.8
58.8
100.0
41.2
75.0

*All data given as percentages.
†P,.001.
‡P,.01.
§P,.05 compared with members of the Chronic Fatigue Syndrome Association.

Table 4 gives the results of the regression analysis
to identify subject characteristics that have an independent association with fatigue improvement. With one exception, all of the predictor variables included in the equation were patient characteristics measured at baseline. The
one exception was length of follow-up, which was included so that the results would not be influenced by the
slightly greater improvement of the subjects who were followed for the longest period. The patient characteristics independently associated with greater improvement were
greater initial levels of fatigue (P,.001), clear thinking more
of the time (P<.001), fewer somatoform symptoms not used
to define CFS (P = .003), less frequent nighttime awakening (P = .005), currently married (P = .05), and fewer hours
of sleep (P = .05).
The level of statistical significance for baseline fatigue was much greater in the regression analysis than
in univariate correlation analysis. This is because people
with high levels of fatigue were less likely to have few
somatoform symptoms or clear thinking. In the regression equation the effect of baseline fatigue was adjusted
for these 2 variables. The interpretation of the regression equation is that persons with high levels of fatigue
are likely to have a greater improvement in fatigue than
persons who have lower levels of fatigue but who are the
same with respect to clear thinking and the number of
somatoform symptoms.
Other variables that had statistically significant correlations with fatigue improvement were not statistically significant in the regression analysis because they
were confounded with these variables. These variables
were not having a job and having a relative with a psychological disorder.
Using statistical tests for interaction, we found that
the relationship between change in fatigue and the
ARCH FAM MED/ VOL 8, NOV/DEC 1999
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prognostic factors did not depend on whether the subjects reported thyroid disease or anemia or received
psychological counseling prior to the onset of the
fatigue. The association between clear thinking and
improvement was significantly stronger for members in
the Wisconsin Chronic Fatigue Association than for
other subjects.
As a simple indicator of fatigue prognosis we used
the combination of the 2 best predictors: the frequency
of clear thinking and the number of 8 somatoform symptoms not used to define CFS that occurred at least a good
bit of the time. Subjects with the best prognosis had no
somatoform symptoms and an ability to think clearly most
of the time (ie, inability to think clearly less than most
of the time). Of the 29 subjects in this category, 8 (28%)
improved substantially and 7 (24%) stayed the same or
deteriorated. Subjects with the worst prognosis had more
than 2 somatoform symptoms and had trouble thinking
clearly all of the time. Of the 29 subjects in this category, only 1 (3%) improved substantially and 18 (62%)
stayed the same or deteriorated. The difference between
the best and worst prognostic groups was statistically significant (P = .01) for both the percentages that improved substantially and the percentages that did not improve.
Correlations of changes in fatigue with changes in
risk factors measured at baseline and follow-up are presented in Table 5. The change in fatigue was strongly
linked with changes in other patient symptoms, especially clear thinking, depression, muscle aches, joint pain,
and trouble falling asleep. Changes in all of these factors except joint pain (which was highly correlated with
muscle aches) were also statistically significant in the regression analysis that identified changes in factors that
were independently associated with changes in fatigue.
WWW.ARCHFAMMED.COM
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Table 2. Correlations Between Characteristics
of the Subjects and Improvement in Fatigue
Percentage
(Mean) With
Characteristic

Characteristic
Demographic
Age, y
Age at onset of fatigue, y
Female
Nonwhite or Hispanic
College graduate
Unemployed
Spouse has full-time job
Family income ,$20 000
Married
Member of Chronic Fatigue
Syndrome Association
Lifestyle
Nondrinker
CAGE score for drinkers
Smoker
Eat 3 meals per day
Exercise, times per week
Hours per day watch TV
Medical
Thyroid disease or anemia
Thyroid disease
Anemia
Hospital stays in past year
Emergency department visits
in past year
No. of colds in past year
Frequent sinus or
respiratory infections
Frequent migraines
Allergies
Body mass index
Somatoform complaints
Chronic fatigue syndrome
somatic symptoms
(maximum = 5)
Other somatic symptoms
(maximum = 8)
Sleep
Trouble falling asleep
Interrupted sleep
Wake unrested
Average hours of sleep
Indication of sleep apnea
Snoring
Psychological
Depression score (42 = average
symptom occurs sometimes)
Stress (maximum = 14)
Worry score (1 = much less
than others, 7 = much more)
Low self-confidence
Perfectionist
Dissatisfaction with personal life
(1 = very satisfied,
7= very satisfied)
Psychological counseling
prior to fatigue
Psychological counseling ever
Relative with psychological problem

(44.2)
(35.4)
87.5
8.2
43.8
45.8
56.4
25.9
55.0
50.5

Table 3. Correlations of Fatigue Characteristics
With Fatigue Improvement

Correlations
0.12*
0.07
0.05
0.07
0.03
0.07
−0.04
−0.09
0.04
0.08

64.9
(0.59)
17.4
58.7
(1.9)
(3.2)

−0.06
−0.05
0.08
0.11
−0.06
−0.11

24.5
15.4
11.4
(0.2)
(0.43)

−0.08
0.00
−0.11
−0.10
−0.11

(2.4)
36.5

−0.01
−0.07

16.8
57.6
(−0.15)

−0.07
−0.01
−0.13*

(2.1)

−0.03

(2.6)

−0.17†

20.9
13.9
73.0
(7.8)
9.9
4.0

0.01
0.23‡
0.02
0.06
0.01
−0.07

(42.4)

0.01

2.5
(4.6)

0.10
−0.04

(4.2)
5.1
4.1

0.01
−0.01
0.10

19.7

0.05

58.6
36.7

0.02
−0.09

*P,.10.
†P,.05.
‡P,.001.
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Fatigue Characteristics

Percentage
(Mean) With
Characteristic

Correlation

(8.7)

0.06

65.1
58.4
80.1
82.7
84.5

−0.06
−0.03
−0.16*
0.02
−0.08

44.4
26.4
61.8
52.0

−0.01
0.00
0.09
−0.08

21.8
(24.8)

0.01
0.07

(13.8)
(27.7)

−0.07
−0.08

(5.3)

−0.08

(2.1)
(12.9)
5.1
63.4

0.15†
0.06
0.02
−0.01

Years with fatigue
Fatigue attributed to
Anxiety
Depression
Physical illness
Sleep problems
Stress
More fatigue in response to
Mental effort
Light exercise
Stress
Less benefit from napping
Other fatigue characteristics
Fatigue improved in previous 6 mo
Quality of life fatigue score
(maximum = 30)
Physical fatigue (maximum = 18)
Neurocognitive symptoms
(maximum = 54)
No. of symptoms of chronic
fatigue syndrome (maximum = 9)
Severity of fatigue at its worst
Hours fatigued after exercise
Wake unrested (maximum = 6)
Get more tired as day progresses
*P,.05.
†P,.10.

Table 4. Risk Factors Independently Related
to Worse Prognosis
Risk Factor
(Multiple R 2 = 0.11)

Regression
Coefficient

SE

P

−0.37*
0.40
0.31

0.19
0.15
0.12

.06
.01
.02

0.17

0.09

.07

Age, decades
Frequent awakening
No. of features of chronic
fatigue syndrome
$8 h television per day

*A minus sign indicates an association of older age with a better
prognosis.

The association between the 4 terms in the regression equation and change in fatigue was generally not affected by membership in the CFS support group, reported
anemia or thyroid disease, or psychological counseling prior
to the onset of fatigue. The only exception was that the association between changes in muscle aches and changes
in fatigue was significantly stronger for the 166 subjects
who did not have psychological counseling prior to their
fatigue than for the 33 subjects who did.
We also evaluated whether the association between changes in depression level and changes in fatigue were stronger for subjects who were more depressed at baseline. To the contrary, we found that the
association was stronger for those who were less depressed, but the effect of initial levels of depression was
not statistically significant.
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Table 5. Correlation of Changes in Risk Factors
With Changes in Fatigue
Risk Factor

Correlation

Depression
Trouble falling asleep
Frequent awakening
Chronic fatigue syndrome somatoform symptoms
Other somatoform symptoms
Muscle aches
Concentration

0.19*
0.11
0.08
0.22*†
0.11
0.29†‡
0.34†‡

*P,.01.
†Statistically significant in multiple regression equation with change in
fatigue as the independent variable.
‡P,.001.

COMMENT

We evaluated the association of fatigue improvement with
risk factors measured at baseline and changes in these
risk factors. Because many risk factors were evaluated in
this study, it was possible to compare their relative
strengths. The most important baseline factors that predicted greater fatigue improvement were clear thinking,
fewer somatoform symptoms not used to define CFS, infrequent nighttime awakening, fewer hours sleeping, and
being married. Patient symptoms that changed concomitantly with changes in fatigue included clear thinking,
depression, muscle aches, joint pain, and trouble falling
asleep.
Most risk factors examined in previous studies,
with the exception of specific psychological scales, were
examined in this study. Many of our results agreed with
those of others. As in other studies, we found a significant association of a worse prognosis with more
somatoform symptoms18 and no significant association
of prognosis with exercise,19 current depression,6,8,19
education,6,19 age at onset,20 or psychological impairment.21 On the other hand, some of our results differed
from those in previous studies. Prognostic factors from
previous studies that were not found to be statistically
significant in this study included the attribution of
fatigue to a physical illness,21-23 race,7 use of alcohol,
and belonging to a self-help organization.22 The previous finding most in conflict with ours was a worse
prognosis for patients who had a greater severity of
fatigue at baseline.18,21 The reason for this difference
between our study and previous studies was that the
other studies used fatigue cure as the outcome measure.
Although greater initial levels of fatigue decreased the
chance of complete recovery, it was related to the
amount of fatigue improvement. The definition of
fatigue improvement may also account for discrepancies between our study and others that evaluated risk
factors strongly associated with levels of baseline
fatigue, eg, use of alcohol and the attribution of fatigue
to a physical illness.
Other findings in our study did not have a comparison in the literature. We are not aware of previous studies that tested stress as a prognostic factor, that divided
somatoform symptoms into those that are used in the defiARCH FAM MED/ VOL 8, NOV/DEC 1999
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nition of CFS and those that are not, or that tested an
association of changes in fatigue with changes in other
factors.
Because of the large number of variables examined
for an association with change in fatigue level, some of
the associations may have been statistically significant
by chance alone. We did not use statistical methods to
take into account the number of tests performed because these methods may obscure important associations.24 Because results from our study need to be confirmed with other samples even if we had adjusted for
multiple comparisons, there is little risk in reporting all
results that are statistically significant (P,.05).
The findings in this study may help with the
understanding of fatigue. Patients with no somatoform
symptoms not considered part of CFS, less difficulty
with clear thinking, or less frequent nighttime awakening may have types of fatigue that are more likely to
resolve than other patients. The support of a spouse
may help with the management of fatigue. The change
in depression score associated with changes in fatigue
could be interpreted to mean that depression was a
cause of the fatigue. It seems reasonable, however, that
high levels of depression would be a more important
cause of fatigue than low levels of depression. Therefore, a reduction in high levels of depression should be
associated with a greater improvement than a reduction
in low levels of fatigue. Because we did not find this difference in association, it is possible that depression
covaries with fatigue even though it is not a direct cause
of the fatigue.
Our findings that changes in fatigue occur together
with changes in clear thinking, depression, muscle aches,
and joint pain are consistent with theories that all of these
conditions have a similar underlying cause. As the underlying problem improves, both fatigue and these other
symptoms will improve. Although it has been suggested
that this underlying cause is a constitutional disturbance such as in neurotransmitters or in the hypothalamic pituitary axis,25-27 little progress has been made in
finding the specific disturbance linking these conditions. It may be revealing that the association between
changes in muscle aches and changes in fatigue was significantly stronger for persons who did not have psychological counseling prior to their fatigue compared with
persons who did. This result suggests that muscle aches
are more closely linked to nonpsychological causes of fatigue than to psychological causes.
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Clinical Pearl
Flu Shots for Healthy Adults
Health working adults who received the vaccine had 25% fewer episodes
of respiratory illnesses, 43% fewer sick days, and 44% fewer doctor visits than
those receiving placebo. The accompanying editorial notes that there was an
unusually high attack rate for the influenza in this study, and suggested further
study. (N Engl J Med. 1995;333:889-93; and N Engl J Med. 1995;333:933-934,
respectively.)

ARCH FAM MED/ VOL 8, NOV/DEC 1999
501

WWW.ARCHFAMMED.COM

Downloaded from www.archfammed.com at CLOCKSS, on November 7, 2009
©1999 American Medical Association. All rights reserved.

