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ABSTRACT
Children in primary school can be very disabled by chronic
fatigue syndrome or ME (CFS/ME). The clinical presen-
tation in this age group (under 12 years old) is almost
identical to that in older children.
Aim: To describe children who presented to the Bath
paediatric CFS/ME service under the age of 12 years.
Method: Inventories measuring fatigue, pain, functional
disability, anxiety, family history and symptoms were
collected prospectively for all children presenting to the
Bath CFS/ME service between September 2004 and April
2007. Data from children who presented to the service
under the age of 12 are described and compared to those
who presented at age 12 or older.
Results: 178 children (under the age of 18) were
diagnosed as having CFS/ME using the RCPCH criteria out
of 216 children assessed. The mean age at assessment
for children with CFS/ME was 14.5 years old (SD 2.9).
Thirty-two (16%) children were under 12 years at the time
of assessment, four children were under 5 years and the
youngest child was 2 years old. Children under 12 were
very disabled with mean school attendance of just over
40% (average 2 days a week), Chalder fatigue score of
8.29 (CI 7.14 to 9.43 maximum possible score = 11) and
pain visual analogue score of 39.7 (possible range 0–
100). Comparison with children aged 12 or older showed
that both groups were remarkably similar at assessment.
Twenty-four out of the 26 children with complete
symptom lists would have been diagnosed as having CFS/
ME using the stricter adult Centers of Disease Control and
prevention (CDC) criteria.
Conclusion: Disability in the under-12 age group was
high, with low levels of school attendance, high levels of
fatigue, anxiety, functional disability and pain. The clinical
pattern seen is almost identical to that seen in older
children, and the majority of children would also be
diagnosed as having CFS/ME using the stricter adult
definition.

Chronic fatigue syndrome/ME is defined in the
Royal College of Paediatrics and Child Health
Evidence Based Guideline for the Management of
CFS/ME as ‘‘generalised fatigue persisting after
routine tests and investigations have failed to
identify an obvious underlying cause’’.1

Although some papers make reference to CFS/
ME starting at a young age (eg, some studies
suggest a mean age of onset of 8.7–11.6 years2–5),
other reports have excluded children under the age
of 12.6 To date there are no studies describing how
these young children present to clinicians.

In this paper we describe a cohort of 32 children
who presented with CFS/ME while at primary
school. We then compare them to children present-
ing in the same time frame but aged 12 years or over

in terms of symptoms at presentation, fatigue,
anxiety, disability, pain and school attendance.

METHODS
The Bath paediatric CFS/ME service provides assess-
ment and treatment for over 150 children and young
people each year. The service covers Bath, Bristol,
West Wiltshire, Somerset and Gloucestershire. This
region has over 400 000 children aged 5 to 19 years
according to the 2001 census.

Before assessment, the following inventories
were collected: 11-item Chalder fatigue scale,
SF36 (physical function subscale) for functional
disability, Spence children’s anxiety scale (SCAS)
on children 14 years old and younger, pain visual
analogue scale and school attendance rates. The 11-
item Chalder fatigue scale was scored using the
bimodal method for scoring each item (0 for ‘‘less
than usual’’ and ‘‘no more than usual’’ and 1 for
‘‘more than usual’’ and ‘‘much more than usual’’).
Children score 1 for ‘‘yes limited a lot’’ and 3 for
‘‘no not limited at all’’. Children with the most
disability therefore score 10, whereas those with
the least disability score 30. The SCAS measures
the frequency with which a child experiences
symptoms relating to anxiety. There are four
possible answers for each question: never (score 0),
sometimes (score 1), often (score 2) and always (score
3). School attendance is measured with a single-item
question on how much they attend school as a
percentage of possible school attendance.

At assessment children are asked about the
presence or absence of symptoms using a symptom
list derived from the CDC criteria7 and the RCPCH
guidelines.1 Time to assessment is calculated as the
time from the first onset of symptoms to the
assessment date. Screening investigations are car-
ried out on all children as recommended in the
RCPCH guidelines.1

Data were analysed for children (under the age
of 18) who were assessed by the CFS/ME service
between April 2005 and April 2007 and had a
diagnosis of CFS/ME made at assessment. The
notes were reviewed to check whether an alter-
native diagnosis had been made at follow-up.

Inventories were excluded entirely for analysis if
there was more than one missing item. Items were
counted as missing if there were two answers
given. For the symptom checklist, data were
included even if the symptom list was incomplete.
For the children under 12, if the parent and/or child
were uncertain whether a symptom was a pro-
blem, the data were left as missing and the
remaining symptoms were included in the analysis.

The data were analysed using STATA 9.2 for
Windows. Children under 12 were compared to
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children aged 12 and over using the Fisher’s exact test
(percentage with each symptom, male to female ratio) or the
unpaired t test (fatigue score, pain, SF36, number of symptoms
present and time at school).

RESULTS
Two hundred and sixteen children were under 18 years old at
the time of assessment, and 40 of these were 11 years old or
younger. Overall, 82% of children assessed had CFS/ME
confirmed at assessment.

The mean age (SD) at assessment for children with CFS/ME
was 14.5 (2.9) years old (SD 2.9). The age distribution for all
children attending for assessment is shown in figure 1.

Of the 40 children assessed who were under 12, 32 (80%) had
CFS/ME. Three of these were under 5 years old and the
youngest child was 2 years old. Twenty-two (68%) children
were female and 30 (93%) children described themselves as
White Caucasian. Median time from symptom onset to
assessment was 12 months (range 3 to 60 months).

Of the eight children who did not have CFS/ME, five children
no longer had fatigue by the time they were seen in the clinic or
were not disabled by it; one was given a diagnosis of anxiety;
one a diagnosis of chronic pain syndrome and one was
undergoing further investigations for alternative causes for
fatigue at the time of assessment.

Missing data
The three children who were under 5 were unable to complete
the inventories. These children are therefore not included in the
analysis of fatigue, pain, anxiety or functional disability. Of the
29 remaining children, three children did not complete any
inventories. One additional child did not complete the SF36
scale, one the SCAS, and two did not complete the pain VAS.
The poorest inventory for completion was the SCAS. One child
missed out nine items and one 17 items, and both these children
were excluded from analysis.

Out of 32 children, three did not have a symptom checklist
completed, one child had 10 symptoms missing and two
children had 13 symptoms missing.

In the children aged 12 and over there were 37 children out of
146 with a diagnosis of CFS/ME who did not return any
inventories. Of the remainder who completed some of the
inventories, 13 did not complete the Chalder fatigue scale, and
in five, there were two or more missing items and so they were
excluded. Eleven did not complete the SF36 and four were
incomplete (and therefore excluded). The HADS was only sent
to children aged 14 and over. In this age group, 43 out of 136 did
not complete the HADS. The SCAS was initially used only for
children up to 14 years of age up to 2007 but was so useful it
was extended to all children seen in clinic in 2007. In children
over 12, there were 34 who did not complete the SCAS at all
and seven who were excluded because the inventory was
incomplete, leaving 68 for analysis.

Those who did not complete any inventories were compared
to those who completed some or all of them. There were no
differences in age or gender between the two groups.

Analysis of the inventories (table 1) showed that children
under 12 were severely affected, with a mean school attendance
of just over 40% (average 2 days a week) and a mean Chalder
fatigue score of 8.3 (CI 7.14 to 9.4 maximum possible
score = 11). They also experienced a significant amount of pain,
with a mean visual analogue score for pain of 39.7 (possible
range 0–100). The most common symptom experienced was
post-exertional malaise (100%), followed by unrefreshing sleep
(96%) and subjective memory impairment (80%). (See table 2
for full symptom list.)

Comparison of fatigue, anxiety, pain, functional disability,
number of symptoms, time at school and time to assessment
between the two groups of children demonstrated that they
were remarkably similar in all areas. The younger children
appeared to be more anxious and yet attending slightly more
school but these results were not statistically significant
between the two groups.

Figure 1 Graph showing age at assessment for both age groups. After
16 years of age, some children are seen by the adult service if they are
no longer in full-time education.

Table 1 Comparison of symptoms and disability between children under 12 years with those aged 12 years and over

Under 12 years
Mean (SD)

12 years and over
Mean (SD) Mean difference (95% CI)

Chalder fatigue 8.3 (3.0) 8.7 (2.7) 20.4 (21.5, 0.8)

SCAS* 34.4 (17.6) 27.0 (19.4) 7.4 (21.5, 16.4)

Pain VAS 39.7 (27.8) 46.1 (31.1) 26.5 (220, 7.1)

SF36 19.3 (4.9) 19.7 (5.3) 20.3 (22.6, 1.9)

Total number of symptoms 8.1 (2.2) 8.3 (2.6) 20.2 (21.2, 0.9)

Time at school (as percentage of possible total) 43.3 (21.4) 34.7 (22.8) 8.6 (21.9, 19)

Time to assessment (months) 20.4 (16.7) 24.7 (19.6) 24.3 (212.3, 3.6)

*Only children up to 14 years were only asked to complete the Spence anxiety scale. At 14 years and older, children were asked to complete the hospital anxiety depression scale
(HADS).
SCAS, Spence children’s anxiety scale; VAS, visual analog scale.
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Comparison of the frequency of symptoms between the two
groups of children demonstrated that the two groups were very
similar (table 2). There were no significant differences between
either group for any symptom frequency.

Twenty-six children under 12 had completed symptom lists
taken at assessment and of these, 24 would have been given a
diagnosis of CFS/ME using the stricter criteria for adults from
the CDC. The two that would not have been given a diagnosis
had not had CFS/ME for 6 months at the time of assessment
(3 months and 5 months respectively).

Discussion
This is the first detailed study describing a cohort of primary-
school-aged children with CFS/ME. All 32 children fulfilled the
RCPCH definition of CFS/ME defined as ‘‘generalised fatigue
persisting after routine tests and investigations have failed to
identify an obvious underlying cause’’.1 Twenty-four of the 26
children who had complete symptom lists taken at assessment
would also have been diagnosed as having CFS/ME using the
stricter CDC definition, which requires you to have 6 months of
fatigue and four additional symptoms (see table 3).

Eighteen percent of children with CFS/ME diagnosed using
the RCPCH criteria seen during the time period studied were
under 12 at the time of assessment. This is consistent with
other studies that have reported that CFS/ME is less common in
younger children compared with older children.4 8 9

Children under 12 were very similar to those who were 12
and over in symptom presentation but also in fatigue, pain,
anxiety, school attendance and functional disability scores.

The youngest child was 2 years old at the time of assessment
and a total of four children were under 5 years of age at
assessment. Diagnosis of CFS/ME in children under 5 years of
age is very difficult as subjective description of symptoms is less
reliable. Diagnosis was made on what appeared to be disabling
fatigue according to parental report using the RCPCH criteria.
In each case, the clinical diagnosis of CFS/ME was made by two
paediatricians (referring paediatrician and one of the authors)
who were experienced in the assessment and management of
CFS/ME. For children under 5, a symptom list was not recorded.
In all of the children, the parents had not previously heard of
CFS/ME, and all routine screening tests were negative. All four
children had extensive investigation to exclude other causes of
fatigue and all tests were negative. All four children made a
good recovery when they were treated using a family-based
graded activity programme.

Limitations of this study
The main limitation of this study is the missing data. This is
more of a problem in the older children then in the younger
children. However, there were no differences in age or gender
between those who completed some or all of the inventories
when compared to those who completed none.

CONCLUSION
CFS/ME exists in children under 12 and in children as young as
2 years old. There appears to be no difference in clinical symptoms
between children under 12 and older children. The majority of
children with CFS/ME in primary school would have had a
diagnosis of CFS/ME using the stricter adult CDC criteria.
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Table 2 Symptom list

Symptoms

Under 12 years Over 12 years

p ValueNo with symptom (%) No with symptom (%)

Post-exertional malaise 26/26 (100) 135/140 (96.4) 1

Unrefreshing sleep 24/26 (92) 134/140 (95.7) 0.6

Subjective memory problems 21/28 (75) 116/139 (83.6) 0.29

Headaches 21/26 (80.8) 106/141 (75.2) 0.6

Muscle pain 19/27 (70.4) 103/141 (73.1) 0.82

Abdominal pain 16/26 (61.5) 68/138 (49.3) 0.29

Tender lymph nodes 13/26 (50) 62/140 (44.3) 0.67

Joint pain 16/27 (59.2) 94/140 (67.1) 0.51

Sore throat 16/26 (61.5) 80/140 (57.1) 0.83

Dizziness 13/26 (50) 79/137 (57.7) 0.52

Nausea 14/27 (51.9) 81/139 (58.3) 0.67

Noise sensitivity 10/26 (38.5) 48/136 (35.3) 0.82

Light sensitivity 7/27 (25.9) 33/136 (24.3) 0.81

Hypersensitivity to touch 1/26 (3.85) 20/137 (14.6) 0.2

Table 3 Requirements to fulfil the 1994 Centers of Disease Control
definition for chronic fatigue syndrome/ME

The presence of fatigue for a minimum of 6 months

The fatigue must be: Clinically evaluated

Unexplained

Persistent or relapsing

New or definite onset (not lifelong)

Not the result of ongoing exertion

Not substantially relieved by rests

Results in substantial reduction in previous levels of
occupational, educational, social or personal activities

Four or more of the following
symptoms:

Substantial impairment in short-term memory or
concentration

Sore throat

Tender cervical or axillary lymph nodes

Muscle pain

Multiple joint pain without joint swelling or redness

Headaches of a new type, pattern or severity

Unrefreshing sleep

Post-exertional malaise lasting more than 24 hours
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Throat bacteria in neonates and later asthma
There is evidence that in very young children with recurrent wheezing there are increased
numbers of macrophages and neutrophils in the airways, rather than the oesinophils and mast
cells of later asthma. This has been interpreted as suggesting that bacterial infection may play an
important part in the early stages of childhood asthma. Now researchers in Copenhagen (Hans
Bisgaard and colleagues. New England Journal of Medicine 2007;357:1487–95; see also editorial,
ibid: 1545–7) have demonstrated an association between early asthma and throat colonisation
with bacterial pathogens at 1 month of age among the children of mothers with asthma.

A total of 411 healthy infants born at >36 weeks gestation to mothers with asthma were
enrolled into the Copenhagen Prospective Study on Asthma in Childhood between August 1998
and December 2001. Nasopharyngeal aspirates were obtained from 321 infants at 1 month of age
and cultured for Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis and
Staphylococcus aureus. The parents kept diary cards to monitor wheezing in the first 5 years of life.

Of the 321 infants, 30 (9%) had S pneumoniae in their throats at 1 month, 28 (9%) had H
Influenzae, 27 (8%) had M Catarrhalis, and 196 (61%) had S aureus. In all, 66 infants (21%) were
colonised with one or more of S pneumoniae, H influenzae or M catarrhalis and such colonisation,
but not colonisation with S aureus, was significantly associated with persistent wheeze in the
first 5 years (hazard ratio (HR) 2.4). Colonisation with one or more of these three pathogens was
also associated with acute severe exacerbation of wheeze (HR 2.99) and admission to hospital
with wheeze (HR 3.85). It was also significantly associated with increases in blood eosinophil
counts and total, but not specific, IgE concentrations in serum at age 4 years. A diagnosis of
asthma at 5 years of age was made in 33% of those who had been colonised at age 1 month and
10% of those who had not. Bacterial colonisation of the throat at the age of 12 months was not
associated with increased risk of later wheezing or asthma. It was calculated that elimination of
early colonisation might reduce the prevalence of asthma by the age of 5 years from 14.2% to
9.4% in similarly high risk populations. The writer of the editorial, however, believes that there is
enough evidence already available to suggest that early administration of antibiotics does not
prevent asthma.

Colonisation of the hypopharynx with one or more of three pathogenic bacteria at the age of
1 month increased the risk of subsequent wheezing and asthma in a cohort of genetically at-risk
infants. The theoretical implications of this finding have yet to be elucidated fully.
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