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ABSTRACT

OBJECTIVE.The purpose of this study was to determine the prevalence of severe
fatigue in adolescent boys and girls, to explore the role of lifestyle factors in fatigue,
and to investigate whether severe fatigue in a healthy population is associated with
depression, anxiety, and comorbid factors also observed in chronic fatigue syn-
drome patients.

METHODS.In a sample of 1718 boys and 1749 girls, fatigue severity and duration
were measured using a multidimensional questionnaire (Checklist Individual
Strength). In addition, self-reports of depressive symptoms, anxiety, chronic fa-
tigue syndrome-related symptoms, and lifestyle characteristics were assessed by
means of questionnaires. Prevalence rates of severe fatigue and severe fatigue for
=1 month, based on a clinical cutoff score of the Checklist Individual Strength,
were determined for boys and girls separately, and gender-specific predictors of
fatigue were identified by multiple regression analysis.

RESULTS. The data showed high prevalence rates of severe fatigue in adolescents.
Remarkable ditferences between boys and girls were observed: 20.5% of girls and
6.5% of the boys scored above the clinical cutoff score on the Checklist Individual
Strength. Of these subjects 80.0% of the girls and 61.5% of the boys reported
severe fatigue for =1 month. Of the examined lifestyle characteristics, only sleep
characteristics and the participation in sports played a role in predicting fatigue in
both genders. Moreover, in girls, fatigue was associated with higher age, an early
menarche, medication use, and the absence of an additional job. Overall, girls
scored higher on depression, anxiety, and chronic fatigue syndrome-related symp-
toms. However, the relation between fatigue and these comorbid symptoms did
not differ between genders. In both girls and boys, the duration of fatigue was
positively related to fatigue severity, severity of depression and anxiety, and the
number of chronic fatigue syndrome-related symptoms.

CONCLUSIONS. Fatigue prevalence among adolescents is high, especially in girls. Ad-
olescent girls seem to be more vulnerable to symptoms of fatigue and comorbidity
than boys. Interestingly, despite a female predominance in complaints, the relation

e1078 ter WOLBEEK et al o
Downloaded from www.pediatrics.org by on June 3, 2006

www.pediatrics.org/cgi/doi/10.1542/
peds.2005-2575

doi:10.1542/peds.2005-2575

Key Words
fatigue, prevalence, adolescents, gender
differences, predictors

Abbreviations

CFS— chronic fatigue syndrome
CIS—Checklist Individual Strength
CDC—Centers for Disease Control and
Prevention

BDI—Beck Depression Inventory
STAIC—State-Trait Anxiety Inventory for
Children

Accepted for publication Dec 27, 2005

Address correspondence to Cobi J. Heijnen,
PhD, Laboratory of Psychoneuroimmunology,
University Medical Center Utrecht, KC03.063.0,
PO Box 85090, 3508 AB Utrecht, Netherlands.
E-mail: C.Heijnen@umcutrecht.nl

PEDIATRICS (ISSN Numbers: Print, 0031-4005;
Online, 1098-4275). Copyright © 2006 by the
American Academy of Pediatrics


http://pediatrics.aappublications.org

between fatigue and depression, anxiety, and chronic
fatigue syndrome-related symptoms was not gender spe-
cific and emerged as a cluster. In both genders, fatigue
duration was associated with the severity of fatigue and
the level of psychological comorbidity and chronic fa-
tigue syndrome-related symptoms, and we, therefore,
hypothesize that enduring severe fatigue may form a risk
factor for the development of chronic fatigue syndrome.

FATIGUE IS A common complaint among adolescents
and is often attributed to hormonal changes during
puberty, psychological struggles, and new educational
and social demands. High rates of school absenteeism as
a consequence of severe fatigue indicate that the impact
of fatigue in youngsters should not be underestimated.'?
Findings in adults suggest that severe unexplained fa-
tigue might precede the development of fatigue-related
illnesses, such as chronic fatigue syndrome (CFS),>* a
disabling condition characterized by persistent severe
fatigue accompanied by additional symptoms, like head-
aches, myalgia, unrefreshing sleep, and cognitive distur-
bances, that cannot be explained by medical or psychi-
atric illness.>

Although prevalence studies on CFS in children and
adolescents have been performed,®’ only recently have
population- and school-based studies on severe or pro-
longed fatigue in adolescents been published.-'° From
these studies, it can be concluded that fatigue complaints
are frequently reported and that prevalence rates of
disabling fatigue and fatigue illnesses are lower among
adolescents than adults.

In the present study we determined the prevalence of
severe fatigue in a healthy Dutch school-based popula-
tion according to a clinical cutoff score of the CIS, as
applied in research regarding CFS in adolescents.!
Moreover, comorbidity of depression, anxiety, and CFS-
related symptoms and the potential role of lifestyle cor-
relates of fatigue were investigated to examine whether
fatigue in a normal population is associated with comor-
bid factors also seen in CFES cases. We not only focused
on gender differences in prevalence of severe fatigue but
also examined whether the correlates of fatigue were
different for girls and boys. Moreover, we investigated
whether duration of severe fatigue was related to fatigue
severity, depression, and anxiety and to the presence of
CFS-related symptoms to explore whether a continuum
exists between severe fatigue in a healthy sample and
CFS.

METHODS

Participants

A total of 3467 adolescents (1718 boys and 1749 girls)
participated in the study. Of this sample, 11 boys and 2
girls were excluded because of observed unreliable an-

swering tendencies. Data were collected at 6 Dutch sec-
ondary schools in the proximity of Utrecht University
Medical Center (radius: 30 km). All students in first
grade to students in the pregraduation grade were asked
to participate. Students and their parents were informed
in writing. Data were collected in 3 waves (March and
April 2002: n girls = 519, n boys = 538; March and April
2003: n girls = 392, n boys = 320; February, March, and
April 2004: n girls = 838, n boys = 860). For both girls
and boys, mean fatigue scores did not differ between
waves (respectively, F = .53, P = .59; F = .21, P = .81).
Participation rates in these waves were, respectively,
89%, 84%, and 95%. Nonresponse because of enduring
absenteeism occurred in <1% of the cases. This study
has been approved by the Medical Ethical Committee of
the University Medical Center Utrecht.

Measures

Paper-and-pencil questionnaires were distributed to the
students by instructed tutors who monitored completion
of the questionnaires.

Fatigue

Self-reported fatigue was measured with the Checklist
Individual Strength (CIS)'? questionnaire, which con-
sists of the following 4 subscales together composing a
multidimensional total fatigue score: (1) severity of fa-
tigue; (2) concentration; (3) motivation; and (4) physical
activity. The response to each of the 20 statements is
scored on a 7-point Likert scale (1 = “yes, that is true” to
7 = “no, that is not true”). Participants are instructed to
indicate how they felt during the last 2 weeks. In addi-
tion, when the level of fatigue as indicated on the ques-
tionnaire was present for a period >2 weeks, they were
asked to specity this period choosing from the following
answering categories: “2 weeks to 1 month,” “1 to 2
months,” “2 to 3 months,” “3 to 4 months,” or “longer
than 4 months.”

The CIS was originally developed to measure fatigue
in the adult population. Reliability analysis on the sub-
scales of the questionnaire in the present adolescent
sample showed Cronbach’s « of .93 (severity of fatigue),
.86 (concentration), .65 (motivation), and .70 (activity).
Exclusion of 1 item of the activity subscale resulted in an
a of .80. This item was a metaphorical question and,
therefore, hard to understand for some adolescents.

Analysis of the distribution of fatigue and the selec-
tion of severely fatigued cases was based on scores on the
severity of fatigue subscale of the CIS. According to an
adolescent CFS study by Stulemeijer et al,'! the cutoff
point for severe fatigue was set at a score of 40 on the
severity of fatigue subscale. Prevalence rates of severe
fatigue, severe fatigue for =1 month, and severe fatigue
for =3 months were determined. The latter is in accor-
dance with the United Kingdom Royal College Report
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(1996) on the symptoms duration criterion of CFS in
children.

CFS-Related Symptoms

The presence of Centers for Disease Control and Preven-
tion (CDC) CFS-related symptoms was explored.”> The
CFS-related symptom list was adapted from the CDC
side symptoms criteria and consisted of the symptoms
unrefreshing sleep, muscle pain, joint pain, headaches,
tender lymph nodes, concentration problems, and mem-
ory problems but did not include items about “postex-
ertion malaise” and “sore throat.” Memory and concen-
tration problems were included as 2 separate items
because they derive from distinct cognitive function dis-
turbances. The presence of symptoms in the past 2
weeks was examined using a dichotomous (yes/no)
scale.

Depression

The 21-item Beck Depression Inventory (BDI) was used
to measure depressive symptoms in the past week.!* The
BDI has been reported to be a valid and reliable depres-
sion measure in adolescents and is widely used in this
population. Scores on the questionnaire range from 0 to
63. In the present study, the item concerning lack of
sexual desire was excluded for analysis because of a large
number of missing values on this question. Although
fatigue is a symptom of depression, to avoid overlap
between our fatigue and depression measures, the BDI
item concerning fatigability was excluded for analysis.

Anxiety

The Dutch version of the State-Trait Anxiety Inventory
for Children (STAIC) was used to measure trait anxiety
(trait scale).’s The scale contains 20 items. Responses are
scored on a 3-point scale (1 = “almost never,” 2 =
“sometimes,” and 3 = “often”).

Lifestyle Characteristics

To determine time spent on extracurricular activities,
subjects were asked to report how many hours weekly
they spent on homework, sports (at school and extra-
curricular), leisure time activities and hobbies, friends
and nightlife (bars, cinemas, and nightclubs), and
whether they had an additional job. Questions about
substance use (cigarettes, alcohol, and drugs) on a reg-
ular basis were included. Sleep characteristics were mea-
sured by self-reports of bedtimes, time it takes to fall
asleep (sleep-onset latency), and rise times during school
days and weekends. Sleep latency was assessed as an
indicator of enduring arousal at nighttime, and total
nocturnal sleep was calculated as an indicator of night
time sleep.
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Other Measures

BMI was calculated as self-reported body weight divided
by the square of self-reported body height (kg/m?). Fa-
tigue- and illness-related absenteeism in the past month
(“0 classes,” “1-5 classes,” “6-10 classes,” “11-20
classes,” and “>20 classes”) was investigated. Subjects
were asked to report medication use and, for girls, ques-
tions about the use of oral contraceptives, experience of
menarche, and age at menarche were included.

Data Analysis

All of the analyses were performed with SPSS 12.0
(SPSS, Chicago, IL). Before analysis, all of the variables
were tested for normality, and extreme values (>3 SD)
were excluded. Group differences in normally distrib-
uted data sets were assessed by Student’s ¢ test and x?2
analysis of variance. The x? or Fisher’s exact test was
used for categorical and dichotomous parameters. Log-
transformed data were used on the CIS-20, BDI, and
STAIC questionnaires, whereas untransformed means
and SDs are presented in the tables. Multiple regression
analysis was conducted to determine the contribution of
predictor variables to fatigue severity. All of the inde-
pendent variables were entered at once, which is the
most conservative method (less type 1 errors). The fol-
lowing dichotomous variables were included: medica-
tion use, use of oral contraceptives, complaints of unre-
freshing sleep, muscle pain, joint pain, headaches,
tender lymph nodes, concentration problems and mem-
ory problems, and having an additional job. Continuous
variables in the model were: age; age at menarche; anx-
iety; depression; sleep latency and total nocturnal sleep;
and hours spent on homework, sports, leisure time ac-
tivities, nightlife, and with friends. R? was specified for
variable clusters (comorbid complaints and lifestyle
characteristics) entered in the model to determine the
relative contribution of the clustered variables. In the
analyses, the number of cases varied because of inciden-
tal missing values. Percentages were calculated based on
the observed number. The significance level for all of the
analyses was set at P < .05.

RESULTS

Subject Characteristics

We included 3454 adolescents in this study. Subject
characteristics of the 1707 boys and 1747 girls in our
study sample are presented in Table 1. Age, BMI, and
medication use did not differ between genders.

Fatigue

The total score of the CIS questionnaire shows that girls
were much more fatigued than boys (Table 2). This
gender difference was because of higher scores on the
subscales severity of fatigue, motivation, and concentra-

Downloaded from www.pediatrics.org by on June 3, 2006


http://pediatrics.aappublications.org

TABLE 1 Subject Characteristics

Characteristic Girls Boys
No. 1747 1707
Age, mean (SD), y? 147 (14) 146 (1.4)
Weight, mean (SD), kg 53.21(8.60) 56.8 (11.64)
Height, mean (SD), cm 167.0 (6.9) 172.0(11.0)
BMI, mean (SD)? 19.04 (2.41) 19.05 (2.47)
Medication use, %? 9.6 10.1
Oral contraceptives, % 13.0 —
Menarche, yes, % 79.7 —
Age at menarche, mean (SD) 12.40(1.07) —

a Student's t test was not significant.

TABLE2 Fatigue, Comorbid Complaints, and Absenteeism

Variable Girls Boys P

(IS score?

Severity of fatigue 27.54(12.68) 26(1044) <001

Concentration 15.72(7.36) 4 64 (6.71)  <.001

Motivation 10.48 (4.70) 9.69 (4.07) <.001

Activity 5.32(3.05) 538(3.02) NS

Total score 59.06(2243) 50.98(18.55) <<.001
CFS-related symptoms (past 2 wk), %P

Unrefreshing sleep 64.3 432 <.001

Muscle pain 16.4 10.2 <.001

Joint pain 10.3 85 NS

Headaches 66.4 393 <.001

Tender lymph nodes 10.8 4.5 <.001

Concentration problems 32.1 206 <.001

Memory problems 17.5 10.7 <.001

Sum of complaints 2.18(1.47) 137(1290  <.001
Depression, BDI score? 6.02 (5.85) 3.96 (4.79) <001
Anxiety, STAIC score? 3098(7.01) 2694 (5.79) <.001
Fatigue- and illness-related absenteeism

(past month), %

0 classes 52.3 64.0 <.001

1-5 classes 233 18.0

6-10 classes 10.1 79

11-20 classes 74 4.7

>20 classes 6.9 54

NS indicates not significant.
aStudent's t test; values shown are mean (SD).
b x2 test/Fisher's exact test; values shown are percentages.

tion. There was no difference between boys and girls on
the subscale measuring activity.

Depression, Anxiety, and CFS-Related Symptoms

On both the depression (BDI) and the anxiety (STAIC)
questionnaires, girls scored higher than boys did (Table
2). Moreover, more girls than boys reported the follow-
ing CFS-related symptoms: tender lymph nodes, muscle
pain, headaches, unrefreshing sleep, and memory and
concentration problems. The total number of CFS-re-
lated symptoms was also significantly higher in girls
(2.18 on average) than in boys (1.37).

Lifestyle Characteristics
Table 3 presents lifestyle characteristics of girls and boys.
Girls spent more time on homework than boys, whereas

boys participated more hours in sports and spent more
time on other leisure time activities and with friends.
Sleep latency during the week and total nocturnal sleep
in weekends was longer for girls than for boys. An equal
proportion of boys and girls had an additional job. The
prevalence of adolescents who smoked cigarettes was
not different between boys and girls. A higher propor-
tion of boys used alcohol and drugs.

Prevalence of Severe Fatigue in Adolescents

Distribution of Fatigue

Figure 1 shows the distribution of the CIS severity of
fatigue subscale for girls and boys. The data in this figure
show that there was a substantially higher prevalence of
high fatigue scores in girls than in boys. For boys, the
distribution was skewed to the right, meaning that the
majority of boys reported no or little fatigue.

Severe Fatigue Prevalence Rates

Severe fatigue was defined as a score of =40 on the CIS
severity of fatigue subscale. This cutoff score was based
on an adolescent CFS study by Stulemeijer et al.!! As can
be expected from the distributions, there was a major
gender difference in the prevalence of severe fatigue. Of
the girls, 20.5% (7 = 359) and of the boys, 6.5% (n =
112) scored >40. Severe fatigue lasting for =1 month
was reported by 80.0% of the severely fatigued girls and
by 61.5% of the severely fatigued boys (x> = 17.80; P <
.001; prevalence rates in the total sample: 16.4% of all
girls and 4.0% of all boys). Even 46.9% of the severely
fatigue girls and 35.2% of the severely fatigued boys
were fatigued for =3 months (x> = 4.56; P < .05;
prevalence rates in the total sample: 9.6% and 2.3%,
respectively).

Compared with boys, a higher proportion of girls
reported fatigue- and illness-related absenteeism. In
both genders, higher proportions of severely fatigued
subjects reported school absenteeism compared with
their nonfatigued counterparts (girls: x> = 74.17, P <
.001; boys: x*> = 26.71, P < .001). No differences were
observed between the severely fatigued boys and girls
(x> = 2.90; P = .575).

We next investigated whether, in the severely fa-
tigued subjects, fatigue duration was related to fatigue
severity. We classified subjects as “severely fatigued <1
month” and “severely fatigued >1 month.” Fatigue se-
verity was significantly higher in the “severely fatigued
>1 month” groups of both genders (F = 10.33; P <
.001). Interestingly, higher depression scores (F = 16.61;
P < .001), as well as higher anxiety scores (F = 5.70; P
< .05) were found in these groups. In addition, more
CFS-related symptoms were reported (F = 7.15; P <.05)
compared with subjects with severe fatigue for less than
1 month. Interactions between gender and fatigue du-
ration were not found, indicating that the differences
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No. of subjects

TABLE 3 Lifestyle Characteristics

Variable Girls Boys P

Time spent on, h/wk?

Homework 6.82 (4.17) 5.6(3.73) <.001

Sports 6.80 (3.91) 7.76 (4.48) <.001

Leisure time activities 4.08 (3.36) 6.54 (6.38) <001

Friends 6.15(5.31) 717 (6.22) <.001

Nightlife 2.25(2.60) 2.27 (2.93) NS
Additional job (yes)? 40.5 40.8 NS
Substance useP

Cigarettes 6.5 73 NS

Alcohol on schooldays 9.1 174 <.001

Alcohol in weekend 411 46.7 <.05

Drugs 2.1 5.8 <.001
Sleep school days?

Sleep-onset latency 40 min (32 min) 34 min (28 min) <.001

Total nocturnal sleep 8 h 25 min (54 min) 8h 28 min (55 min) NS
Sleep weekends?

Sleep-onset latency, min 29 min (26 min) 28 min (27 min) NS

Total nocturnal sleep, min 9 h 50 min (84 min) 9h 41 min (84 min) <.001

No. of subjects

100+

FIGURE 1

aStudent's t test; values shown are mean (SD).
b x? test/Fisher's exact test; values shown are percentages.

8 13 18 23 28 33 38 43 48 53 56
Fatigue severity score, CIS

Distribution of self-reported fatigue in girls (A) and boys (B).
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between severely fatigue subjects suffering from fatigue
for >1 month and subjects with severe fatigue <1
month were not gender specific.

Predictors of Fatigue in Boys and Girls

To identify putative gender-specific predictors of the
level of fatigue in the whole sample, multiple regression
analysis was conducted (Table 4). Interestingly, in girls,
medication use, higher age, and lower age at menarche
were associated with higher levels of fatigue. Both in
girls and in boys, higher depression and anxiety scores
were related to higher fatigue scores. In boys, fatigue
was associated with the CFS-related symptoms of un-
refreshing sleep, muscle pain, and memory and con-
centration problems. In girls, fatigue severity was also
related to unrefreshing sleep, muscle pain, and concen-
tration problems. In addition, headaches and tender
lymph nodes were significantly related to fatigue scores
in girls only.

With regard to lifestyle characteristics, decreased par-
ticipation in sports was related to fatigue in both girls
and boys. None of the other extracurricular activities
emerged as significant correlates of fatigue apart from
having an additional job in the female group, which was
associated with lower fatigue scores. Substance use was
not associated with fatigue in our sample. Finally,
shorter nocturnal sleep during school days predicted
fatigue in girls, whereas shorter nocturnal sleep in week-
ends was related to fatigue in boys.

The total explained variance of fatigue in the regres-
sion model for girls was high, being 50.5%, and in the
model for boys, 37.2%. In both models, the major part of
the variance was explained by depression and anxiety
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TABLE4 Predictors of Fatigue in Girls and Boys

Variable Girls Boys
B t P AR? B t P AR?

Age 0.10 322 <.05 0.078 0.03 090 NS 0.028
Age at menarche —0.05 —2.06 <05 — — —
Body mass index 0.02 0.88 NS 0.01 0.27 NS
Medication use 0.05 251 <05 0.03 1.58 NS
Oral contraceptives 0.02 0.95 NS — — —
Depression (BDI) 0.23 747 <.001 0335 0.17 594 <.001 0.242
Anxiety (STAIC) 0.17 5.65 <.001 0.19 6.72 <.001
CFS-related symptoms (past 2 weeks) 0.083 0.084

Unrefreshing sleep 027 11.66 <.001 0.25 10.65 <.001

Muscle pain 0.05 2.12 <.05 0.06 2.58 <.05

Joint pain 0.00 0.21 NS 0.04 1.76 NS

Headaches 0.05 225 <05 0.02 1.01 NS

Tender lymph nodes 0.05 226 <.05 0.04 1.87 NS

Concentration problems 0.10 4.29 <.001 0.07 291 <05

Memory problems 0.03 1.23 NS 0.07 294 <.05
Lifestyle 0.009 0.018
Hours spent on (weekly)

Homework 0.02 093 NS —0.00 —0.16 NS

Sports —0.07 —333 <.05 —0.13 —586 <.001

Leisure time activities —0.03 —161 NS 0.02 0.95 NS

Friends —0.02 —0.83 NS —0.00 —0.10 NS

Nightlife —0.00 —0.08 NS —0.02 —0.84 NS
Additional job (yes/no) —0.05 —211 <05 0.00 0.15 NS
Substance use

Cigarettes 0.03 1.22 NS 0.03 1.38 NS

Alcohol on schooldays 0.01 033 NS 0.01 0.53 NS

Alcohol in weekend —0.02 —0.88 NS —0.04 —149 NS

Drugs —0.00 —0.02 NS 0.04 —0.18 NS
Sleep school days

Sleep-onset latency —0.03 —1.02 NS 0.04 141 NS

Total nocturnal sleep —0.04 —145 NS —0.06 —2.20 <.05
Sleep weekends

Sleep-onset latency 0.03 1.09 NS —0.00 —-023 NS

Total nocturnal sleep 0.06 284 <.05 0.00 —048 NS

NS indicates not significant.

(33.5% for girls and 24.2% for boys) and the CFS-
related symptoms (8.3% for girls and 8.4% for boys).

DISCUSSION

In the present study we determined the prevalence of
severe fatigue in an adolescent school-based population
and identified comorbid complaints. We specifically fo-
cused on gender differences in prevalence and the gen-
der specificity of the correlates of fatigue. In addition, we
investigated whether the duration of fatigue was related
to fatigue severity and to the severity of comorbid com-
plaints. Finally, we examined the potential role of life-
style factors as predictors for fatigue severity.

We found that girls scored higher than boys on the
CIS questionnaire. Severe fatigue, defined according to
the clinical cutoff score of the CIS, was reported by a
large proportion of adolescents, and especially by girls.
In the sample, 20.5% of girls and 6.5% of boys were
severely fatigued. Severe fatigue lasting for =1 month
was observed in 16.4% of the total sample of girls and in

4.0% of the boys. Even 9.6% of the girls and 2.3% of the
boys were severely fatigued for =3 months. It is very
intriguing that we found such a high percentage of ad-
olescents who scored above the clinical cutotf score in a
so-called “healthy” population. Our data warrant a fol-
low-up study to investigate whether severe fatigue dur-
ing adolescence, which is considered to be a crucial
period of life, is a predictor for the development of
fatigued-related illnesses or other diseases in later life.
A previously performed school-based study also re-
ported a high occurrence of fatigue. Ghandour et al®
showed that 30.6% of girls reported morning fatigue
at least once a week (see also ref 16). We used a more
strict definition of fatigue and investigated overall sever-
ity of fatigue experienced over at least the past 2 weeks.
Moreover, we used a clinically defined cutoff score to
identify subjects with severe fatigue, but we still ob-
served a high prevalence of complaints. Only a small
number of studies concentrated on severe and enduring
fatigue in adolescents. Overall, prevalence rates in these
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studies were lower compared with the rates found in our
sample.”!01718 Other prevalence studies in adolescents
focused specifically on the determination of rates of fa-
tigue-related illnesses, such as CFS and CFS-like condi-
tions.¢” Unfortunately, because of variability in defini-
tions of fatigue, research techniques, time frames used to
determine prevalence rates (ie, point prevalence and
lifetime prevalence), and sample characteristics, it is
hardly possible to make comparisons between studies.
Although the questionnaire was not only consisting of
fatigue topics, the prevalence rates of severe fatigue
might be influenced by the fact that subjects knew that
the study was focused on fatigue. Therefore absolute
prevalence rates of severe fatigue must be interpreted
with some caution.

According to the layperson’s view, lifestyle factors,
such as extracurricular activities, substance use, and
sleep, would be the obvious explanation for higher levels
of fatigue in adolescents. However, the data obtained in
our sample show that substance use, time spent on
homework, leisure activities, nightlife, and time spent
with friends were not related to the level of fatigue.
Some gender-specific contributors to fatigue were ob-
served. In girls, medication use was positively related to
fatigue. Moreover, higher fatigue scores were observed
in girls without an additional job. This is in contrast to
what reasonably might be expected, although the direc-
tion of cause and effect is unclear. In boys, shorter noc-
turnal sleep during school weeks was related to higher
fatigue scores. Longer nocturnal sleep in weekends was
associated with fatigue in girls. Overall, however, the
contribution of sleep characteristics to fatigue was
smaller than we expected.

In both genders, less participation in sports was asso-
ciated with higher levels of fatigue. A recently published
report by the Netherlands Institute for Health Care Re-
search also revealed physical activity to be negatively
related to fatigue in adults.!” Whether decreased physical
activity is either a cause or a consequence of fatigue
remains to be investigated. It is conceivable, however,
that lower levels of physical activity may cause higher
perceived fatigue, because in a prospective study focus-
ing on predictors of CFS, Viner and Hotopf2° found that
higher levels of exercise in childhood lowered the risk
for the development of CFS later in life. Moreover, phys-
ical exercise has been associated with a dampening of
depression and anxiety?' and, thus, may be of influence
on fatigue as a correlate.

In line with earlier studies in adolescents®!%!7.22 and
adults?, girls reported higher levels of fatigue than boys.
Moreover, we observed a female/male ratio of 3:1 for
severely fatigued cases, which is higher than in most
other studies.

Previous research on the development of psychopa-
thology in youngsters might clarify the gender difference
in the prevalence of fatigue observed in the present
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study. There is ample evidence that, apart from higher
levels of fatigue, females report more psychological and
somatic complaints®!72425 and mental disorders, like de-
pression and anxiety, in which fatigue is a key symp-
tom.26-0 Longitudinal studies concerning gender differ-
ences in the development of psychological disturbances
show that, during adolescence, an increase in psycho-
logical symptomatology occurs, especially in girls. This
female predominance seems to emerge around the age
of 13 years.>'-** In our sample, age was positively related
to fatigue in girls but not in boys. A role of age in fatigue
in youngsters was also found by Mears et al'® and has
been earlier reported by Marshall.¢ The age dependency
of fatigue in girls in the current study might be because
of a differential developmental course in bodily pro-
cesses in the girls, in analogy to the speculations of the
role of hormonal factors in the development of mental
disorders around this age. In favor of this explanation
are the previous observations that earlier pubertal tim-
ing is associated with depression in adolescents and is
also an important predictor of other internalizing symp-
toms, such as panic attacks and eating disorders, during
adolescence.***> In line with this finding is our observa-
tion that lower age at menarche was associated with
higher levels of fatigue. It is tempting to speculate that
the gender differences in fatigue are caused by develop-
mental changes in neuroendocrine functioning emerg-
ing during puberty.

A second possibility would be that gender differences
in fatigue prevalence and psychological symptoms are
because of a lower threshold of girls to report complaints
like fatigue and distress. However, from a meta-analysis
by Davis et al,*¢ it can be concluded that females not only
perceive events as more stressful but are also exposed to
more stressful situations. This gender difference was es-
pecially seen in adolescents. Moreover, whereas in the
current study, more depression, anxiety, and CFS-re-
lated symptoms were observed in girls, regression anal-
ysis showed no gender specificity in the associations
between fatigue on the one hand and depression, anxi-
ety, and CFS-related symptoms on the other. Thus, de-
spite the female predominance in fatigue, depression,
anxiety and CFS-related symptoms, these symptoms
seem to emerge as a cluster in both boys and girls. In line
with this observation, Hickie et al*’ showed in a twin
study that 24% of the variance of fatigue has a common
genetic background with a cluster of depression, anxiety,
and distress. Therefore, we hypothesize that factors that
determine fatigue, depression, anxiety, and CFS-related
symptoms are similar in boys and girls, but that in girls a
higher sensitivity in stimulus processing develops during
adolescence. Indeed, it has been shown that genders also
reliably differ in objective measures of stimulus process-
ing, such as pain threshold and serotonin receptor sen-
sitivity.?82°

We observed that subjects with severe fatigue for =1

Downloaded from www.pediatrics.org by on June 3, 2006


http://pediatrics.aappublications.org

month reported higher fatigue severity than subjects
who felt severely fatigued for <1 month. The latter was
true for both genders. Moreover, duration of fatigue also
was related to the extent of comorbid complaints. Higher
depression and anxiety scores and higher numbers of
CFS-related symptoms were reported by subjects with
severe fatigue >1 month compared with subjects with
shorter durations of severe fatigue. In view of the rela-
tion between the number of CFS-related symptoms and
fatigue severity and duration, we propose that this rela-
tion may imply that severe fatigue and the duration of
fatigue are risk factors to develop CFS. However, this
hypothesis was not tested in this study. We did not
examine impairment and the relation between fatigue
and exertion or rest, and no diagnosis was made by a
physician to exclude medical illness related to fatigue.
Moreover, longitudinal research is needed to find out
whether healthy adolescents with enduring severe fa-
tigue, accompanied by complaints of depression, anxi-
ety, and CFS-related symptoms are a high-risk group for
the development of CFS. Because clinical diagnosis to
detect CFS was not an aim of the study, we cannot rule
out that some subjects fulfilled the CDC criteria. How-
ever, based on the Dutch prevalence rate of CFS in
adolescents, 10 to 20 per 100 000,404 we expect that this
rate is too low to account for the high prevalence of
severe fatigue in our sample.

CONCLUSIONS

The present study showed high prevalence rates of se-
vere fatigue in adolescents. A striking difference was
found between girls and boys; that is, 20.5% of girls and
6.5% of boys reported severe fatigue. In addition, highly
significant gender differences were found in comorbid
depression and anxiety and in reported CFS-related
symptoms. With respect to gender-specific predictors of
fatigue, lifestyle characteristics played only a minor role
in the explanation of the level of fatigue. Despite a
female predominance in complaints, the relation be-
tween fatigue and comorbidity was not gender specific
and emerged as a cluster of which causal factors remain
to be established. Adolescent girls, however, seem to be
more vulnerable for symptoms of fatigue and comorbid-
ity than boys. In girls, some data favor a role for hor-
monal changes during puberty: the relation to lower age
at menarche and the age gradient. Fatigue duration was
associated with the severity of fatigue, the level of psy-
chological comorbidity, and CFS-related symptoms. On
the basis of our data, we hypothesize that enduring
severe fatigue may form a risk factor for the develop-
ment of CFS.

ACKNOWLEDGMENTS

We thank C.D.J. Tersteeg-Kamperman, M. Donker,
and M. Maas for their contribution to the data collection
and processing.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dowsett EG, Colby J. Chronic fatigue syndrome in children:
journal was wrong to critizise study in schoolchildren. BMJ.
1997;315:949

. Fowler T, Duthie P, Thapar A, Farmer A. The definition of

disabling fatigue in children and adolescents. BMC Fam Pract.
2005;6:33

. Huibers MJ, Kant 1J, Knottnerus JA, Bleijenberg G, Swaen GM,

Kasl SV. Development of the chronic fatigue syndrome in
severely fatigued employees: predictors of outcome in the
Maastricht cohort study. J Epidemiol Community Health. 2004;
58:877-882

. Wessely S, Chalder T, Hirsch S, Pawlikowska T, Wallace P,

Wright DJ. Postinfectious fatigue: prospective cohort study in
primary care. Lancet. 1995;345:1333-1138

. Fukuda K, Straus SE, Hickie I, Sharpe MC, Dobbins JG, Kom-

aroff A. The chronic fatigue syndrome: a comprehensive ap-
proach to its definition and study. International Chronic Fa-
tigue Syndrome Study Group. Amn Intern Med. 1994;121:
953-959

. Marshall GS. Report of a workshop on the epidemiology, nat-

ural history, and pathogenesis of chronic fatigue syndrome in
adolescents. J Pediatr. 1999;134:395-405

. Jordan KM, Landis DA, Downey MC, Osterman SL, Thrum AE,

Jason LA. Chronic fatigue syndrome in children and
adolescents: a review. J Adolesc Health. 1998;22:4-18

. Ghandour RM, Overpeck MD, Huang ZJ, Kogan MD, Scheidt

PC. Headache, stomachache, backache, and morning fatigue
among adolescent girls in the United States: associations with
behavioral, sociodemographic, and environmental factors. Arch
Pediatr Adolesc Med. 2004;158:797-803

. Farmer A, Fowler T, Scourfield J, Thapar A. Prevalence of

chronic disabling fatigue in children and adolescents. Br J
Psychiatry. 2004;184:477-481

Jones JF, Nisenbaum R, Solomon L, Reyes M, Reeves WC.
Chronic fatigue syndrome and other fatiguing illnesses in
adolescents: a population-based study. J Adolesc Health. 2004;
35:34-40

Stulemeijer M, de Jong LW, Fiselier TJ, Hoogveld SW, Bleijen-
berg G. Cognitive behaviour therapy for adolescents with
chronic fatigue syndrome: randomised controlled trial. BMJ.
2005;1:330:14

Vercoulen JH, Alberts M, Bleijenberg G. The checklist individ-
ual strength. Gedragstherapie. 1999;32:131-136

Fukuda K, Dobbins JG, Wilson LJ, Dunn RA, Wilcox K, Small-
wood D. An epidemiologic study of fatigue with relevance for
the chronic fatigue syndrome. J Psychiatr Res. 1997;31:19-29
Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An
inventory for measuring depression. Arch Gen Psychiatry. 1961;
4:561-571

Spielberger C. Manual for the State-Trait Anxiety Inventory for
Children. Palo Alto, CA: Consulting Psychologists Press; 1973
Viner R, Christie D. Fatigue and somatic symptoms. BMJ. 2005;
330:1012-1015

Carter BD, Edwards JF, Kronenberger WG, Michalczyk L, Mar-
shall GS. Case control study of chronic fatigue in pediatric
patients. Pediatrics. 1995;95:179-186

Mears CJ, Taylor RR, Jordan KM, Binns HJ; Pediatric Practice
Research Group. Sociodemographic and symptom correlates of
fatigue in an adolescent primary care sample. J Adolesc Health.
2004;35:528e.21-26

Cardol M, Bensing JM, Verhaak P, Bakker D. Moeheid: Determi-
nanten, Beloop en Zorg. Utrecht, Netherlands: NIVEL; 2005
Viner R, Hotopf M. Childhood predictors of self reported
chronic fatigue syndrome/myalgic encephalomyelitis in adults:
national birth cohort study. BMJ. 2004;329:941

PEDIATRI%S Volume 117, Number 6, June 2006 e1085

Downloaded from www.pediatrics.org by on June 3, 200


http://pediatrics.aappublications.org

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

1086

Dunn AL, Trivedi MH, O’Neal HA. Physical activity dose-
response effects on outcomes of depression and anxiety. Med
Sci Sports Exerc. 2001;33(6 suppl):S587-S597

Krilov LR, Fisher M, Friedman SB, Reitman D, Mandel FS.
Course and outcome of chronic fatigue in children and adoles-
cents. Pediatrics. 1998;102:360-366

Wessely S, Hotopf M, Sharpe M. Chronic fatigue and its syn-
dromes. New York, NY: Oxford University Press; 1998
Pawlikowska T, Chalder T, Hirsch SR, Wallace P, Wright DJ,
Wessely SC. Population based study of fatigue and psycholog-
ical distress. BMJ. 1994;19:308:763-766

Perquin CW, Hazebroek-Kampschreur AA, Hunfeld JA, et al.
Pain in children and adolescents: a common experience. Pain.
2000;87:51-58

Nolen-Hoeksema S, Girgus JS. The emergence of gender dif-
ferences in depression during adolescence. Psychol Bull. 1994;
115:424-443

Wilson GS, Pritchard ME, Revalee B. Individual differences in
adolescent health symptoms: the effects of gender and coping.
J Adolesc. 2005;28:369-379

Piccinelli M, Wilkinson G. Gender differences in depression:
critical review. Br J Psychiatry. 2000;177:486—-492

Hayward C, Sanborn K. Puberty and the emergence of gender
differences in psychopathology. J Adolesc Health. 2002;30(4
suppl):49-58

Costello EJ, Mustillo S, Erkanli A, Keeler G, Angold A. Preva-
lence and development of psychiatric disorders in childhood
and adolescence. Arch Gen Psychiatry. 2003;60:837—844
Petersen AC, Compas BE, Brooks-Gunn J, Stemmler M, Ey S,
Grant KE. Depression in adolescence. Am Psychol. 1993;48:
155-168

Cole DA, Martin JM, Peeke LA, Seroczynski AD, Fier J. Chil-

ter WOLBEEK et al

33.

34.

35.

36.

37.

38.

39.

40.

41.

dren’s over- and underestimation of academic competence: a
longitudinal study of gender differences, depression, and anx-
iety. Child Dev. 1999;70:459-473

Hankin BL, Abramson LY, Moffitt TE, Silva PA, McGee R,
Angell KE. Development of depression from preadolescence to
young adulthood: emerging gender differences in a 10-year
longitudinal study. J Abnorm Psychol. 1998;107:128-140
Hayward C, Killen JD, Wilson DM, et al. Psychiatric risk asso-
ciated with early puberty in adolescent girls. J Am Acad Child
Adolesc Psychiatry. 1997;36:255-262

Kaltiala-Heino R, Kosunen E, Rimpela M. Pubertal timing,
sexual behaviour and self-reported depression in middle ado-
lescence. J Adolesc. 2003;26:531-545

Davis MC, Matthews KA, Twamley EW. Is life more difficult on
Mars or Venus? A meta-analytic review of sex differences in
major and minor life events. Ann Behav Med. 1999;21:83-97
Hickie I, Kirk K, Martin N. Unique genetic and environmental
determinants of prolonged fatigue: a twin study. Psychol Med.
1999;29:259-268

Heitkemper M, Jarrett M, Bond EF, Chang L. Impact of sex and
gender on irritable bowel syndrome. Biol Res Nurs. 2003;5:56—65
Berkley KJ. Sex differences in pain. Behav Brain Sci. 1997;20:
371-380

Bazelmans E, Vercoulen JH, Galama JM, van Weel C, van der
Meer JW, Bleijenberg G. Prevalence of chronic fatigue syn-
drome and primary fibromyalgia syndrome in the Netherlands
[in Dutch]. Ned Tijdschr Geneeskd. 1997;141:1520-1523

de Jong LW, Prins JB, Fiselier TJ, Weemaes CM, Meijer-van
den Bergh EM, Bleijenberg G. Chronic fatigue syndrome in
young persons [in Dutch]. Ned Tijdschr Geneeskd. 1997;141:
1513-1516

Downloaded from www.pediatrics.org by on June 3, 2006


http://pediatrics.aappublications.org

Sever e Fatigue in Adolescents: A Common Phenomenon?
Maike ter Wolbeek, Lorenz J.P. van Doornen, Annemieke Kavelaars and Cobi J.

Heljnen

Pediatrics 2006;117;1078-1086
DOI: 10.1542/peds.2005-2575

Thisinformation is current as of June 3, 2006

Updated Information
& Services

References

Subspecialty Collections

Permissions & Licensing

Reprints

including high-resolution figures, can be found at:
http://www.pediatrics.org/cgi/content/full/117/6/e1078

This article cites 38 articles, 12 of which you can access for free
at:
http://www.pediatrics.org/cgi/content/full/117/6/e10784#BI1BL

This article, along with others on similar topics, appearsin the
following collection(s):

Office Practice
http://www.pediatrics.org/cgi/collection/office_practice

Information about reproducing this articlein parts (figures,
tables) or in its entirety can be found online at:
http://www.pediatrics.org/misc/Permissions.shtml

Information about ordering reprints can be found online:
http://www.pediatrics.org/misc/reprints.shtml

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from www.pediatrics.org by on June 3, 2006



http://www.pediatrics.org/cgi/content/full/117/6/e1078
http://www.pediatrics.org/cgi/content/full/117/6/e1078#BIBL
http://www.pediatrics.org/cgi/collection/office_practice
http://www.pediatrics.org/misc/Permissions.shtml
http://www.pediatrics.org/misc/reprints.shtml
http://pediatrics.aappublications.org

