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Clinical Features Suggestive of Meningitis in Children:
A Systematic Review of Prospective Data

abstract
CONTEXT: Clinical diagnosis of pediatric meningitis is fundamental;
therefore, familiarity with evidence underscoring clinical features sug-
gestive of meningitis is important.

OBJECTIVE: To seek evidence supporting accuracy of clinical features
of pediatric bacterial meningitis.

METHODS: A review of Medline, Embase, the Cumulative Index to Nurs-
ing and Allied Health Literature, Web of Science, and PubMed was con-
ducted for all articles of relevance. Articles contained prospective data
of clinical features in children with laboratory-confirmed bacterial
meningitis and in comparison groups of those without it. Two authors
independently assessed quality and extracted data to calculate accu-
racy data of clinical features.

RESULTS: Of 14 145 references initially identified, 10 met our inclusion
criteria. On history, a report of bulging fontanel (likelihood ratio [LR]:
8.00 [95% confidence interval (CI): 2.4–26]), neck stiffness (7.70 [3.2–
19]), seizures (outside febrile-convulsion age range) (4.40 [3.0–6.4]),
or reduced feeds (2.00 [1.2–3.4]) raised concern about the presence of
meningitis. On examination, jaundice (LR: 5.90 [95% CI: 1.8–19]), being
toxic or moribund (5.80 [3.0–11]), meningeal signs (4.50 [2.4–8.3]),
neck stiffness (4.00 [2.6–6.3]), bulging fontanel (3.50 [2.0–6.0]),
Kernig sign (3.50 [2.1–5.7]), tone up (3.20 [2.2–4.5]), fever of �40°C
(2.90 [1.6–5.5]), and Brudzinski sign (2.50 [1.8–3.6]) independently
raised the likelihood ofmeningitis. The absence ofmeningeal signs (LR:
0.41 [95% CI: 0.30–0.57]) and an abnormal cry (0.30 [0.16–0.57]) inde-
pendently lowered the likelihood of meningitis. The absence of fever
did not rule out meningitis (LR: 0.70 [95% CI: 0.53–0.92]).

CONCLUSIONS: Evidence for several useful clinical features that influ-
ence the likelihood of pediatric meningitis exists. No isolated clinical
feature is diagnostic, and the most accurate diagnostic combination is
unclear. Pediatrics 2010;126:952–960
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Meningitis can be difficult to diagnose
clinically, particularly in young infants
who do not seem to reliably display the
classic features of the disease. Cere-
brospinal fluid (CSF) analysis through
lumbar puncture (LP) is the most im-
portant laboratory diagnostic test.
However, LP is invasive and painful and
can be challenging to perform and
anxiety-provoking for caregivers. It
has been commonly associated with
adverse events such as headache and
backache and rarely associated with
infection, cerebral herniation, and
subdural and spinal epidural hemor-
rhage.1 Furthermore, CSF analysis is
not readily accessible in many regions
of the world. Thus, it may not be desir-
able or feasible to perform an LP on
every child who presents with the non-
specific symptoms that may be attrib-
utable to bacterial meningitis but are
muchmore commonly associated with
less serious conditions.

Delay in or failure of diagnosis of men-
ingitis is reflected in reviews of medi-
cal malpractice in the pediatric set-
ting. Missed meningitis is the most
common diagnosis involved in pediat-
ric emergency malpractice claims and
has been associated with the highest
median indemnity payments and de-
fense payments for pediatricians.2,3

Malpractice cases that involve chil-
dren younger than 2 years and cases
in which the child diedweremost often
related to the diagnosis of meningitis.
Because incidence rates decline with
vaccination uptake, the opportunity for
recognition of and familiarity with the
clinical features of this disease for
practicing physicians and trainees is
becoming increasingly rare. However,
this devastating disease has an ongo-
ing potential to resurface with occa-
sional outbreaks of known or new
organisms.

Ideally, primary clinical assessment
should provide an estimate of the
probability of disease and help to de-

termine if further diagnostic testing is
required. Identification and use of
those features that raise the pretest
probability of disease in contradistinc-
tion to those that do not should im-
prove efficiency and accuracy of clini-
cal assessment. To our knowledge, a
systematic synthesis of prospective
data pertaining to clinical features
suggestive of meningitis has not yet
been performed despite the impor-
tance of this disease in clinical training
and practice.

METHODS

Literature Search and Selection

Using a structured search strategy, a
review of Medline, Embase, Cumulative
Index to Nursing and Allied Health Lit-
erature (CINAHL), Web of Science,
PubMed, and the Cochrane databases
was conducted in June 2009, without
time limitations, for all articles of rele-
vance. A meningitis, a diagnostic accu-
racy, and a pediatric string of search
terms were used. Included studies had
to describe pertinent historical and
physical features of children with LP-
confirmed bacterial meningitis and
prospectively collected data amenable
to calculation of accuracy estimates.
Similar data from an LP-negative com-
parison group also had to be present.

Assessment of Quality

Two authors assessed quality by using
the Quality Assessment for Diagnostic
Accuracy Studies (QUADAS)4 checklist
and the guidelines for assigning qual-
ity levels of evidence.5 The QUADAS
checklist was developed for quality as-
sessment in systematic reviews of
diagnostic-test–accuracy studies. It is
a 14-item checklist with “yes,” “no”, or
“unclear” options and examines inclu-
sion population, selection criteria, and
the descriptions, timing, indepen-
dence, and blinding of index and refer-
ence tests. Studies were also assessed
for the execution of the tests, the con-

sistent use of a single good reference
standard (LP), availability of results
for all patients, and details of CSF
analysis.

Data Extraction

For both signs and symptoms, if the
same word was used to describe a
clinical finding in multiple studies, it
was assumed that the test was similar
enough to combine numerically. The
decision to combine terms was
reached by consensus after consider-
ation of which terms may reasonably
be combined without losing their core
meaning.

Data Analysis

The sensitivity, specificity, and likeli-
hood ratios (LRs) with 95% confidence
intervals (CIs) were calculated for
symptoms and signs. When data were
deemed clinically and methodologi-
cally similar enough to warrant meta-
analysis, Review Manager (RevMan)6

was used to calculate summary mea-
sures using the generic inverse-
variance function. Heterogeneity was
estimated by using the I2 statistic,
which measures the amount of vari-
ance attributable to between-study
variance as opposed to within-study
variance.7

RESULTS

Figure 1 shows the study flow and se-
lection process. One author screened
14 145 titles and abstracts, which re-
sulted in 760 potentially relevant arti-
cles; ultimately, 10 articles met our in-
clusion criteria (Table 1).8–17 All studies
had a quality level of evidence of 1 or 2
(level 1: n � 4; level 2: n � 6) and
scored�10 on the QUADAS checklist.

CSF analysis was the gold standard for
defining the presence of meningitis.
The CSF definition of meningitis varied
in detail but included a combination of
CSF culture positivity or CSF pleocyto-
sis along with either blood culture pos-
itivity or CSF latex agglutination posi-
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tivity (Table 2). Normal CSF test results
and negative microbiologic study re-
sults excluded bacterial meningitis.

Eighteen symptom descriptors and 48
sign descriptors were found and ex-
tracted for meta-analysis. Of these de-
scriptors, only 5 symptoms and 21
signs resulted in significant data (Ta-
ble 3). Nonsignificant findings for both
positive and negative LRs are listed in
Table 4.

Features were considered to be signs
if described by the physician or symp-
toms if reported on history by caregiv-
ers. No studies evaluated the precision
of clinical findings, so the focus of the
review was on diagnostic accuracy.
Only 2 articles reported combinations
of findings.12,17

Prevalence of Meningitis

The study (point) prevalence of menin-
gitis varied widely from region to re-
gion (Table 1). The high prevalence of
meningitis reflects the selected nature

of the type of patient studied or sea-
sonal outbreaks of particular patho-
gens in the various regions of the
world. Study inclusion criteria repre-
sented 2 categories of children: (1)
children with seizure and fever8,9; and
(2) children with a clinical suspicion of
invasive bacterial disease or meningi-
tis.10–17 Thus, the LRs for the following
symptoms and signs should be applied
only to these child populations.

Accuracy of Features of the
Clinical History Suggestive
of Meningitis

When a caregiver reported that his or
her child had a bulging fontanel or
neck stiffness, the likelihood of menin-
gitis increased nearly eightfold10,17 (Ta-
ble 3). If a child had experienced a sei-
zure but the age of the child was
outside that of the typical age range
for febrile seizures, the likelihood of
meningitis was increased fourfold.12 A
lack of irritability lowered the odds of

the disease by half, but the presence of
irritability did not strongly signify the
presence of meningitis.17 A child with a
history of reduced feeds12,13,17 had a
somewhat increased likelihood of
meningitis.

Accuracy of Features of the
Physical Examination Suggestive
of Meningitis

Seizures

The presence of complex seizures dou-
bled the risk of meningitis9–11 (Table 3).
When the seizure type was listed as
“nonspecific”13,15 or when multiple sei-
zures8 were described, the likelihood
was weaker. Other seizure descriptors
were described in primary studies, but
data were not statistically significant
(Table 4).

Meningeal Signs

The definition of “meningeal signs”
varied (eg, stiffness or rigidity or men-
ingeal irritation or Brudzinski or
Kernig sign), and the presence of any 1
of them had a summary LR of
4.50.8,11,13,16,17 The absence of meningeal
signs was more consistent and de-
creased the likelihood of meningitis.
When meningeal signs were defined
only as “neck stiffness,” the results
were more heterogeneous, but the LRs
were comparable to the more general
term. Only Walsh-Kelly et al16 evaluated
Kernig and Brudzinski signs in isola-
tion. The presence of either sign in-
creased the likelihood of meningitis,
whereas the absence of either sign
lowered the likelihood.

The presence of a bulging fontanel in-
creased the risk of meningitis in an in-
fant 3.5 times, but when absent, the
risk of meningitis decreased only
slightly.12,13,15–17

Mental Status or Appearance

The descriptors of a “change in men-
tal status,”9,12,15,17 “restless or irrita-
ble or agitated,”15,17 “lethargic or

14 145 studies identified in literature search 
screened by title and abstract

13 385 studies excluded 
• Wrong design 
• No data 
• Mixed data 
• No comparison group 
• Duplicate data 

760 reviewed for eligibility

750 studies excluded  
• Wrong design 
• Unclear design 
• No data 
• Mixed data 
• No comparison group 

10 studies included

Quality  
assessment

Data  
abstraction

Gold  
standards

Signs and 
symptoms 

LRs

Study 
characteristics

FIGURE 1
Study flow diagram.
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drowsy,”9,17 or being “unconscious or
comatose”8–11,13,16,17 had comparably
weak summary LRs that ranged from
1.40 to 1.90. A “toxic or moribund” ap-
pearance had a high LR of 5.80, the ab-
sence of which would halve the risk of
meningitis.16 The presence of an “ab-
normal cry” increased the likelihood of
meningitis, but its absence had a
larger impact on likelihood of meningi-
tis (LR: 0.30).17

Other Miscellaneous Signs

The presence of a high fever
(�40°C)9,10 was useful with a summary
LR of 2.90, but the LR for temperatures
of �40°C (or not otherwise specified)
had a CI that included 1.00. It should be
noted that the absence of fever did not
rule out meningitis.13,15,17

Several other signs have each been
evaluated in only 1 study, and their LR
results require validation. Among 341
patients with a meningitis prevalence
of 19%, the only patients with pete-
chiae (n� 4) all had meningitis.10 Sim-
ilarly, the presence of jaundice was
also notable as a sign of meningitis
(positive LR of 5.90) but was less useful
for ruling out the disease.17

“Tone up” had a clinically useful LR of
3.20.17 The absence of high tone re-
duced the likelihood of meningitis by
half. The feature of having “staring
eyes” had an LR of 2.40, the absence of
which only decreased the likelihood of
disease by one-third.13 “Can’t or won’t
feed” seemed to be clinically useful
with an LR of 2.10, whereas normal
feeding reduced the likelihood of men-
ingitis somewhat.17

DISCUSSION

Information on efficient use of clinical
findings is extremely important for cli-
nicians. Useful features for estimation
of probability of meningitis are those
features that demonstrate the stron-
gest LRs for presence or absence of
disease. The LR of a clinical feature isTA
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the probability of that finding in pa-
tients with disease divided by the prob-
ability of the same feature in patients
without disease (LRs range from 0 to
infinity). Features with LRs equal to
1.00 have no diagnostic value, because
it is equally likely to find the feature in
thosewith the disease as in thosewith-
out the disease. Features with LRs of
�1.00 support the diagnosis of inter-
est in magnitude of increasing numer-
ical value. For features with LRs be-
tween 0 and 1.00, the smaller the LR,
the less likely the disease.18,19

Valuable features found in this review
are listed in Table 3. On history, in or-
der of decreasing magnitude, a care-
givers’ report of neck stiffness, bulg-
ing fontanel, seizures (outside the
febrile-convulsion range), or reduced
feeds raise concern about the pres-
ence of meningitis. On physical exami-
nation, in order of decreasing magni-
tude, the presence of jaundice, being
toxic or moribund, or having menin-
geal signs, neck stiffness, bulging fon-
tanel, Kernig sign, tone up, fever of
�40°C, or Brudzinski sign all raise the
probability of meningitis to varying de-
grees in the patient. Several other clin-
ical features with LRs between 1.30
and 2.40, are less strong but warrant
further study. Note that the sign pete-
chiae is strong with an LR of 37.00 but
was surprisingly only examined in a
single small prospective study, and
only 4 patients displayed the feature.
Thus, relevance of this well-known fea-
ture is currently uncertain, and sys-
tematic prospective evaluations of it
among large numbers of patients
would provide clarity.

As an example of applicability, assum-
ing statistical independence, a pretest
probability of disease of 10%, and us-
ing the LR nomogram,20 a combination
of the presence ofmeningeal signs (LR:
4.50), a bulging fontanel (LR: 3.50), and
a high fever (LR: 2.90) (thus, a com-
bined LR of 45.60) raises an infant’sTA
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probability of meningitis to 84%. Al-
though the presence or absence of
these findings, in combination or sep-
arately, hardly confirms or refutes a
diagnosis of meningitis, they raise the
probability high enough that an LP
must be performed.

Each physician routinely incorporates
a sense of the probability of disease
through careful consideration of the
clinical assessment, experience, and
estimates of disease prevalence in the
population. All of the studies included
patients with a suspicion of meningitis
or severe illness. The point prevalence
of meningitis ranged from 4.2% to 19%
across these studies; each prevalence
reflects the clinical impression of pos-
sible meningitis (via initial inclusion in
each study). The summary prevalence
of these studies is 10%. This summary

prevalence could be viewed as the
posttest probability of the overall clin-
ical examination, because all of the
children were judged sick enough to
undergo definite testing for meningi-
tis. Assuming a prevalence of disease
of 1%, the LR for the clinical impres-
sion of meningitis as its own indepen-
dent “test” would be 11.00. Thus, the
clinical suspicion of disease that a
health care provider derives from clin-
ical history and examination may, in
itself, be a useful test that warrants
follow-through to further diagnostic
testing. However, although necessary
for rapid comprehensive synthesis of
complex clinical information, much is
unknown about the process of clinical
judgment and decision-making. Clini-
cal impressions are prone to error,
and efforts to minimize error by maxi-

mizing pretest probability through ac-
curate clinical prediction or decision
rules will offer improved patient
care.21–25

It seems clinically sensible that the
combinations of some findings listed
in Table 3 would have a greater impact
on the probability of meningitis than
the individual findings. Only 2 studies
examined combinations of findings. It
is unfortunate that original subject
data from statistical models used in
these studies were unavailable; thus,
LRs could not be calculated. Nonethe-
less, Weber et al17 and Berkley et al11,12

had constructed logistic regression
models of varying combinations of fea-
tures in an attempt to obtain sets of
predictor variables with an optimal
balance of sensitivities and specifici-
ties. The best combinationmodel in the

TABLE 3 Accuracy of Clinical Features

No. of
Patients

Summary
Sensitivity, %

Summary
Specificity, %

Summary LR�

(95% CI)
I 2, % Summary LR�

(95% CI)
I 2, %

Symptom
Bulging fontanel17 284 14 98 8.0 (2.40–26.00) — 0.88 (0.79–0.98) —
Neck stiffness or bulging fontanelle10 341 20 98 7.7 (3.20–19.00) — 0.82 (0.73–0.93) —
History of seizures outside febrile-
convulsions age range12

965 32 93 4.4 (3.00–6.40) — 0.73 (0.64–0.85) —

Reduced feeds12,13,17 1890 52 70 2.0 (1.20–3.40) 92 0.66 (0.54–0.81) 54
Irritability17 284 82 34 1.3 (1.10–1.50) — 0.52 (0.28–0.97) —

Sign
Petechiae10 341 6 100 37 (2.00–680.00) — 0.94 (0.88–0.99) —
Jaundice17 2059 6 99 5.9 (1.80–19.00) — 0.95 (0.89–1.00) —
Toxic or moribund16 172 49 92 5.8 (3.00–11.00) — 0.56 (0.42–0.73) —
Meningeal signs8,11,13,16,17a 2399 64 89 4.5 (2.40–8.30) 94 0.41 (0.30–0.57) 69
Neck stiffness11–13,15–17 3118 51 89 4.0 (2.60–6.30) 90 0.56 (0.43–0.72) 87
Bulging fontanel12,13,15–17 2247 36 90 3.5 (2.00–6.00) 84 0.74 (0.61–0.89) 82
Kernig sign16 172 53 85 3.5 (2.10–5.70) — 0.56 (0.41–0.75) —
Tone up17 284 59 82 3.2 (2.20–4.50) — 0.50 (0.36–0.70) —
Fever� 40°C9,10 433 19 93 2.9 (1.60–5.50) 62 0.81 (0.55–1.20) 66
Brudzinski sign16 172 66 74 2.5 (1.80–3.60) — 0.46 (0.31–0.68) —
Staring eyes13 640 42 82 2.4 (1.80–3.20) — 0.70 (0.60–0.82) —
Can’t or won’t feed17 284 61 70 2.1 (1.50–2.80) — 0.56 (0.39–0.79) —
Complex seizures9–11b 1400 27 82 2.0 (1.20–3.40) 84 0.86 (0.70–1.10) 45
Lethargic or drowsy9,17 376 40 79 1.9 (1.30–2.90) 48 0.58 (0.20–1.70) 67
Unconscious or coma8–11,13,15–17 3313 23 86 1.8 (1.20–2.70) 69 0.94 (0.85–1.10) 83
Abnormal cry17 284 84 52 1.8 (1.50–2.10) — 0.30 (0.16–0.57) —
Restless/irritable/agitated15,17 758 37 79 1.6 (1.20–2.10) 0 0.77 (0.50–1.20) 81
Multiple seizures8 522 64 57 1.5 (1.10–2.10) — 0.62 (0.36–1.30) —
Seizures, nonspecific13,15 1095 54 63 1.4 (1.20–1.70) 0 0.75 (0.48–1.20) 87
Change in mental status9,12,15,17c 1815 72 47 1.4 (1.20–1.70) 74 0.54 (0.34–0.87) 71
Fever (°C not otherwise specified)15–17 885 76 34 1.2 (0.98–1.40) 62 0.7 (0.53–0.92) 66

I2 is a measure of heterogeneity.
a Stiffness or rigidity or meningeal irritation or Brudzinski or Kernig sign.
b Focal or multiple or�15-minute duration or complex.
c Lethargic/agitated/impaired consciousness.
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Weber et al study,17 which combined a
history of seizures, being lethargic or
unconscious, or having a stiff neck,
had a sensitivity of 98% and specificity
of 70%.17 This combination of features
is a simplified Integrated Management
of Childhood Illness referral criteria, a
set of guidelines initially developed by
the World Health Organization to iden-
tify sick children in need of referral.17,26

However, Berkley et al11 later tested
this samemodel and found it to be only
85% sensitive and 59% specific. Fur-
ther models from Berkley et al12 in-
cluded 1 with a high sensitivity of 97%
but low specificity of 44% and com-
bined nonmalarious fever with any 1 of
the following: bulging fontanel; neck
stiffness; cyanosis; seizures (outside
of febrile seizure age range); partial
seizures; and impaired consciousness.
Another model combined impaired
consciousness with any 1 of the follow-
ing: bulging fontanel; neck stiffness;

partial seizure; cyanosis; seizure (out-
side of febrile-seizure age range); it
was found to be less sensitive (79%)
but more specific (80%).12 With a life-
threatening highly morbid condition,
diagnostic models that maximize sen-
sitivity are essential. However, popula-
tion overassessment, resulting from
application of low-specificity models,
is also of concern, particularly for re-
gions in which distance or resource
restrictions limit access to further
care. Thus, the ideal clinical model for
pediatric meningitis is still unclear, and
prospective evaluation and validation of
known and new prediction models in
varying populations are imperative.

Although many of the symptoms and
signs with available data demon-
strated poor accuracy (Table 4), these
findings have not been otherwise stud-
ied in combination. In addition, many
other widely described features, oth-
erwise reported in textbooks or review

articles, have not been examined for
validity in prospective studies. These
commonly described clinical features
warrant further prospective examina-
tion to confirm soundness of contin-
ued use in the context of meningitis.

When considering the results of this
systematic review, clinicians should
remain prudent regarding decision-
making for young infants and particu-
larly should not rely on the absence of
archetypal features as reassurance of
absence of disease. Several investiga-
tors from the included studies noted
infants with meningitis who displayed
few or no classic features of the dis-
ease. It is well accepted clinically that
young infants with nonspecific yet con-
cerning features such as fever, leth-
argy, poor feeding, or irritability,
among others, must be approached
with a high index of suspicion regard-
less of how well they appear, because
the incidence of serious bacterial in-
fection in this age group is much
higher than that in older infants.

LIMITATIONS

This review was limited by heterogene-
ity in study settings, patient age, co-
morbidities, inclusion criteria, gold
standard, and index-test definitions.
However, the weight of each of these
features on clinical heterogeneity is
variable and uncertain. All studies
were similar in that they examined un-
well children initially encountered as
outpatients in hospital emergency de-
partments or hospital acute care clin-
ics. All children had a spectrum of ill-
ness that raised the suspicion of
meningitis, none were pretreated with
antibiotics, and all had LPs performed.
Nevertheless, the degree of tolerance
for increasing heterogeneity must be
balanced with potential diminution of
accuracy in overall summary mea-
sures. Results of this meta-analysis
should be applied with prudent consid-
eration of its limitations and to patient

TABLE 4 Unsupported Features of Pediatric Meningitis: Clinical Features From Prospective Studies
With Statistically Insignificant Results

Symptoms (13) Signs (28)

Lethargic or drowsy10 Simple seizures10

Cough13,17 Focal seizures8,9

Cyanosis12,13 Fever not otherwise specified13,15,17

Family history of seizure9 Tachypnea13,17

History of seizures outside febrile-convulsion age range12 Chest indrawing13,17

History of difficulty breathing17 Low oxygen17

History of vomiting12,17 Shock10,16

History of diarrhea10 Severe malnutrition10,15

Fever for�3 d10 Dehydration10

Fever for�3 d10 Age 1–6 mo10

Male gender10 Age�2 y10

Female gender10 Age 6–10 y10

Chest pain17 Age 10–14 y10

Palpable spleen15

Palmar pallor11,17

Tachypnea13,17

Cyanosis13

Crepitations17

Delayed capillary refill12

Hypothermia12

Respiratory distress13,17

Palpable temperature gradient12

Severe wasting12

Malaria parasite on slide12,17

Extracranial focal infection8,9

Appears sick17

Opisthotonos15

These featureswere examined in 1 ormore articles of this review as referenced, but datawere statistically insignificant (CIs
for LRs crossed 1).
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populations that resemble those of the
included studies (Table 1).

Ideally, meta-analyses of clinical fea-
tures in pediatrics would provide ac-
curate summary reports of the useful-
ness of clinical features in clinically
relevant age groups reflective of
changing pediatric physiology. It is un-
fortunate that this meta-analysis can
only provide single summary data for
the child (age not defined), because
precise age categorization of findings
were either absent or dissimilar. This
leaves uncertainty, for example, as to
when the examination of an older child
begins to reflect that of an adult or
how the examination of a neonate dif-
fers from that of an older infant.

Other notable limitations are the insuf-
ficient a priori definitions of the indi-
vidual clinical findings. When viewed
as separate diagnostic “tests” each
clinical feature, as in any diagnostic-
accuracy study, requires precise defi-
nitions to ensure reproducibility and a
standardized interpretability. For ex-
ample, neck stiffness may have varied
from slightly stiff or tender for 1 set of
researchers to rigid for other re-
searchers. Tone up may mean in-
creased muscle tone or hypertonicity,

but it was not specifically defined in
the original article. Even fever had vari-
able descriptions, and the finding
showed no utility when it was not quan-
tified by actual temperature. For fu-
ture research, careful attention must
be paid to clear definitions and preci-
sion ratings of clinical findings to stan-
dardize performance of the physical ex-
amination and ensure reproducibility.

CONCLUSIONS

Several useful clinical features that
are more likely to be present in chil-
dren with meningitis compared with
those without disease have been iden-
tified and are supported, with limita-
tions, by prospectively collected data.
Many other described features of men-
ingitis are currently unsupported by
available data and warrant further de-
finitive examination. No clinical feature
is diagnostic in isolation, and the most
accurate combination of clinical fea-
tures to raise or lower suspicion of
meningitis is still unclear.
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Would You Read Here or There?: Like the protagonist in Green Eggs and Ham,
Americans are being offered many choices as to how and where they can read.
And just like in Dr Seuss’s book, they are discovering that they have been
missing something good. As reported in The Wall Street Journal (Fowler G,
August 25, 2010), Americans using e-readers are reading more than ever. In a
survey of 1200 e-reader owners, 40% reported reading more after purchasing
an e-reader while only 2% reported reading less. Though only about 11 million
Americans own one of the 3 common e-readers, Amazon’s Kindle, Apple’s iPad,
or Sony’s Reader, the news is a welcome departure from a 2007 study which
reported that Americans were spending less time reading books. Famously,
almost half of young adults 18-24 reported having not read any books for plea-
sure. E-reader owners not only increased their purchases of e-books over the
past year but also hardcover books. Overall, owners of e-readers read 2.6 books
a month compared to 1.9 for print book readers. The increased popularity of
e-books is reflected in national sales. In 2009, print book sales in the US fell 51%
compared to a 1.9% increase in e-book sales. While print books don’t have to be
put away during takeoff or landing of an airplane, e-readers come with sample
chapters to try before purchase, back-lighting that allow for reading in the dark,
and importantly for many, text size selection. While I still would not recommend
reading with a mouse, reading most anywhere can be fun.

Noted by JFL, MD and WVR, MD
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