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Abstract
Background—Chronic fatigue syndrome (CFS) is a complex and controversial condition
responsible for marked functional impairment. Infectious mononucleosis (IM) may be a predisposing
factor for CFS. Among adults after IM, 9-12% may have symptomatic fatigue 6 months later. Rates
of CFS in the general adolescent population are low (0.2%).

Objective—To prospectively characterize the course and outcome of CFS in adolescents during a
2 year period following IM.

Design/Methods—301 adolescents (12-18 years) with IM were identified and screened for non-
recovery 6 months following IM using a telephone screening interview. Non-recovered adolescents
underwent a medical evaluation, and had follow-up screening at 12 and 24 months following IM.
Following blind review, final diagnoses of CFS were made at 6, 12 and 24 months using established
pediatric criteria.

Results—6, 12 and 24 months following IM, 13%, 7% and 4%, respectively, of adolescents met
criteria for CFS. Most individuals recovered with time; only 2 adolescents with CFS at 24 months
seemed to have recovered or had an explanation for CFS at 12 months but then were reclassified as
CFS at 24 months. All 13 adolescents with CFS 24 months following IM were female and on average
reported greater fatigue severity at 12 months. Reported use of steroid therapy during the acute phase
of IM did not increase the risk of developing CFS.

Conclusions—IM thus may be a risk factor for CFS in adolescents. Female gender and greater
fatigue severity, but not reported steroid use during the acute illness, were associated with the
development of CFS in adolescents. Further research is needed to determine other predictors of
persistent fatigue following IM.
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Introduction
Chronic fatigue syndrome (CFS) is a complex and controversial condition involving severe
fatigue and disabling musculoskeletal and cognitive symptoms (1). Chronic fatigue accounts
for marked functional impairment and educational disruption among adolescents (2-5). Studies
of adults have indicated that acute infectious mononucleosis (IM) may be a predisposing factor
for the development of CFS. Buchwald and colleagues (6) followed previously healthy subjects
older than 16 years for 6 months following IM: 12% had not fully recovered, reporting
symptoms of fatigue and impaired functioning, as is seen in patients with CFS. Nearly identical
results were reported in a prospective cohort study of adults from Australia, where CFS 6 and
12 months following IM or two other infections common in Australia (Q fever and Ross River
virus) were 11% and 9%, respectively (7). White and colleagues (8,9) found that 9% of subjects
aged 16-65 years with IM were fatigued and complained of excessive sleeping at 6 months; in
some cases these patients were depressed as well.

The observation that CFS may follow IM appears particularly frequently in adolescent samples
(e.g., [4]). Rates of acute, mononucleosis-like illness preceding chronic fatigue have been
documented in about three-quarters of adolescents with CFS, with nearly half evidencing active
mononucleosis infection at symptom onset (10-12).

There have been no prospective studies of post-infectious fatigue in an adolescent population,
and none that have followed subjects longer than 6 months. We therefore initiated a 2 year
prospective study of CFS following IM in adolescents.

Methods
We enrolled adolescents in the greater Chicago area with monospot-positive acute IM, the
presumption being that the vast majority of these cases were caused by Epstein-Barr virus
infection (13). The adolescents were identified via school nurses (middle school, high school
and college/university), pediatric practices, including the Pediatric Practice Research Group
(14) and the Virology Laboratory of Children’s Memorial Hospital. All prescribed treatments
were recorded. Six months following their IM diagnosis, a telephone screening interview
identified those not fully recovered and 50 recovered controls willing to come for a clinical
evaluation. Adolescents not fully recovered and the controls underwent a clinical evaluation
6, 12 and 24 months post-IM. All aspects of the study were approved by the Institutional Review
Boards of Children’s Memorial Research Center and the College of Applied Sciences of the
University of Illinois at Chicago.

Definitions
We used the Jason et al. (15) revision of the Fukuda (1) criteria to diagnose CFS. When a well-
recognized underlying condition, such as primary depression, could explain the subject’s
symptoms, we classified him/her as having “CFS-explained”.

Evaluations
The 6 month clinical evaluation consisted of a complete history, physical examination and
laboratory screening by one of two physicians (BZK or CJM) well versed in CFS (16).
Preprinted checklists with inclusion/exclusion criteria, historical (e.g., education, activities,
drug use, menstrual history) and physical examination findings important for diagnosing CFS
and related disorders (e.g., fibromyalgia by the presence of tender points, orthostatic blood
pressure assessment) were used. The clinical evaluation also included laboratory tests to rule
out medical causes of CFS (e.g., urine toxicology and thyroid function tests) that were sent on
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each subject. Using the data from the clinical evaluation, the physicians made a diagnosis of
CFS, CFS-explained, or recovered on each subject. These diagnoses were then reviewed by
an expert panel before being permanently assigned to the subject. Self-report measures were
used to complete the Chalder Fatigue Scale (17).

At 12 and 24 months following the diagnosis of IM, subjects evaluated at 6 months were
evaluated in their homes. The home evaluation included blood, urine, and saliva testing and
the same history, interviews, and self-report measures used at six months to complete the
Chalder Fatigue Scale.

Analysis
Chi square tests were used to evaluate the significance of categorical data. T-tests or Kruskal
Wallis tests, as appropriate, were used to evaluate continuous data. The significance of fatigue
over time in relation to a diagnosis of CFS at 6, 12 and 24 months was evaluated using Student’s
t-test or the Friedman test for the 13 adolescents who retained a diagnosis of CFS at 24 months.
The significance of steroid use was evaluated using chi-square analysis.

Results
There were 301 adolescents enrolled in the study. Six months following their IM diagnosis,
286 (95%) completed a telephone screening interview. Based on the screening interview, 70
of these adolescents (24%) were assessed as not fully recovered. A clinical evaluation was
completed on 53 (76%) of these 70 not fully recovered adolescents; 12 refused, 3 had
exclusionary diagnoses (primary depression, transverse myelitis, anorexia) and 2 did not meet
study criteria (the fatigue predated the IM or the subject was not able to complete the 6 month
evaluation in a timely fashion). There was no significant difference in sex, family
socioeconomic status or subject age between the group that completed the 6 month evaluation
(N=53), the group (N=12) that refused or the group (N=5) that was excluded (data not shown).

Following the 6 month clinical evaluation, 39 of the 53 not fully recovered subjects who
underwent clinical evaluation were classified as having CFS (13% of the original sample of
301 adolescents). Compared with the other 262 enrolled subjects in the cohort, 35 of the 39
subjects with CFS at 6 months were female (90%, vs 68%, p=0.01 by Fisher’s exact test). There
was no difference in race or socioeconomic status between the entire cohort and the subjects
who went on to develop CFS (data not shown).

Among the 14 other subjects completing the 6 month clinical evaluation, 1 had recovered
between the time of the phone interview and the time he/she was seen in Clinic and 13 were
classified as CFS explained (1 abused drugs, on more careful questioning 1 subject’s fatigue
predated the mononucleosis, 1 had an eating disorder, 1 had an unrelated medical illness, 6 had
underlying psychiatric diagnoses, 2 had psychiatric and sleep disorders, and 1 had an
intercurrent acute parvovirus infection following IM, so symptoms could not be solely
explained by infectious mononucleosis). There was no difference in family socioeconomic
status or subject age between the group diagnosed with CFS (N=39) and the group (N=13)
with CFS-explained (data not shown). All subjects evaluated at 6 months were at least Tanner
stage 4.

Thirty-six subjects diagnosed with CFS at the 6 month evaluation were re-evaluated at 12
months (3 of the CFS patients diagnosed at 6 months were lost to follow-up): 11 recovered, 3
were now classified as CFS-explained (2 abused drugs and 1 had a pregnancy and miscarriage),
leaving 22 with a diagnosis of CFS (7% of the original sample; all females). At the 24 month
evaluation, 3 more subjects with CFS were lost to follow-up since the 12 month evaluation.
Of the 19 remaining subjects diagnosed with CFS at 12 months: 6 more recovered, 2 developed
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a reason for their CFS (psychiatric and/or eating disorders), 1 subject thought to have recovered
at 12 months developed symptoms again and was reclassified as CFS, and 1 subject thought
to have CFS-explained at 12 months (the subject with the pregnancy and miscarriage) now met
criteria for CFS and had no predisposing reason, leaving 13 subjects (all females) who were
classified as CFS 24 months following monospot-positive IM (4% of the original sample of
301 adolescents). Figure 1 documents the CFS status of subjects seen at 6, 12 and 24 months.

At all time points examined, significantly more persistently fatigued subjects were female
(Table 1). When the course of fatigue over time was examined for the 13 adolescents who
retained the diagnosis of CFS at 24 months, using the Chalder Fatigue Scale, there was a general
trend for the fatigue to peak at 12 months (data not shown). There were no significant
associations between treatment of the acute episode of mononucleosis with steroids and the
development of CFS at 6, 12 or 24 months: 11 of 39 (28%) of adolescents who developed CFS
at 6 months and 11 of 50 controls (22%) were treated with steroids, as were 7 of 22 (32%) with
CFS at 12 months, and 4 of 13 (31%) among those with CFS at 24 months (all p>.05).

Discussion
In our study, 6, 12 and 24 months following IM, 13%, 7% and 4%, respectively, of adolescents
met criteria for CFS following IM. Most individuals recovered with time; only 2 adolescents
with CFS 24 months following IM seemed to have recovered or had an explanation for CFS
at 12 months but then were reclassified as CFS at 24 months. All of those who did not recover
by 12 months were female. A female preponderance in CFS has also been found in a prospective
study of chronic fatigue in adolescents (18) and in a prospective cohort study of adults following
IM (19). Nearly all of those who did not recover showed the greatest fatigue severity at 12
months. Steroid use during acute IM did not appear to predispose to developing CFS at 6, 12
or 24 months.

In our prospective cohort study, rates of CFS in adolescents following IM were about 20 times
higher than those found in the general adolescent population (0.2% [16]), and the percent of
adolescents with lingering symptoms following monospot-positive IM was similar to that seen
in adults (9-12% [6-9]). IM thus may be a risk factor for CFS in both adolescents and adults,
while steroid treatment of IM appears not to be. Further research is necessary to determine
other predictors of persistent fatigue following IM. Our data suggest that females may be at
particular risk.
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CFS  

chronic fatigue syndrome

IM  
infectious mononucleosis
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Figure 1. Follow-up summary for screened non-recovered participants (N=70)
Three digit numbers in the Figure represent unique patient identifiers used throughout the study.
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Table 1
Frequencies and Percentages of CFS by Gender

CFS at 6 months * CFS at 12 months CFS at 24 months

Female 35 (11.6%) 22 (7.3%) 13 (4.3%)

Male 4 (1.3%) 0 0

Total 39 (12.9%) 22 (7.3%) 13 (4.3%)
*
6 months Chi-square = 8.21, p = 0.004
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