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Highly sensitive case definitions were first introduced by national poliomyelitis eradication programmes
to avoid missing true cases of the disease, though false-positive diagnostic errors could still occur
owing to low specificity. Extensive data from all 1620 cases of acute, flaccid paralysis reported in Brazil
during 1987-88 provided an opportunity to study the characteristics of confirmed poliomyelitis cases
and epidemiologically to evaluate potential case definitions that maximized both sensitivity and specifici-
ty. Cases that had been confirmed by wild poliomyelitis virus isolation were compared with those that
had been rejected (non-polio cases). To guarantee the consistency of clinical, epidemiological and labo-
ratory investigations, only cases <10 years of age that had been investigated within 15 days of the
onset and with complete laboratory specimens were included.

No single practical case definition combining both high sensitivity and high specificity emerged from
the study. However, the results showed that poliomyelitis endemic countries with limited resources
should give priority to the investigation of cases in <5-years-olds, cases with prodromal fever, cases
without involvement in all four limbs, cases without progression >3 days after the onset, and cases
occurring in areas where poliomyelitis had recently been confirmed. In countries without laboratory
resources, cases of acute, flaccid paralysis with initial involvement in one or both lower limbs and resi-
dual neurological sequelae at 60 days should be confirmed. Countries that are close to eradication may
selectively reject any cases lacking laboratory confirmation, despite adequate specimen collection, if
they do not have initial involvement in one or both lower limbs and residual neurological sequelae at 60
days.

Introduction
Virtually all nations of the world have endorsed
WHO's goal of global poliomyelitis eradication by
the year 2000 (1). The WHO Expanded Programme
on Immunization (EPI) has therefore been assisting
countries to transform their national vaccine-preven-
table disease control programmes into, in the case of
poliomyelitis, a disease eradication programme.
Countries are also being assisted with similar opera-
tional transformations to implement WHO's global
neonatal tetanus elimination initiative, which is tar-
geted for the year 1995.a

One of the critical tasks in changing from a
national disease control programme to a disease era-
dication programme is to increase the completeness
of the epidemiological surveillance of cases. With
poliomyelitis, as with several other diseases of
public health concem, the introduction of a highly
sensitive case definition, in order to avoid missing
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true cases of disease, is important (2). Owing to the
wide range of disease entities that are characterized
initially by sudden-onset flaccid paralysis, case defi-
nitions introduced initially by national poliomyelitis
eradication programmes have often sacrificed speci-
ficity in order to maximize sensitivity.

Owing to resource, logistical and financial limi-
tations, the transport of laboratory specimens is diffi-
cult and laboratory services may not be available in
many countries that have initiated poliomyelitis era-
dication programmes. These national eradication
programmes will therefore continue to confirm
poliomyelitis cases based on clinical data alone; to
ensure diagnostic accuracy it is essential to have
maximum sensitivity and specificity in their clinical
case definition.

Many of the countries currently embarking upon
poliomyelitis eradication may lack sufficient re-
sources to investigate thoroughly all notified sudden-
onset flaccid paralyses. Limited resources may be
more rationally utilized if the case investigations can
be focused on patients with characteristics that are
known to be strongly associated with eventual
confirmation.

a A vision for the world: global elimination of neonatal tetanus
by the year 1995. Unpublished WHO/EPI document, 1990.
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Many countries in the Americas, Europe and the
Western Pacific are in the final stages of their
national poliomyelitis eradication programmes.b In
this situation, it is important to reduce the inclusion
of false-positive cases to a minimum, while retaining
as high a sensitivity as possible, or else the achieve-
ment of eradication may be masked. Up to the
present time, adjustments to the criteria for final
classification of poliomyelitis cases designed to
increase specificity have been based on clinical
judgement and numerator analyses. The Pan
American Health Organization's (PAHO) Technical
Advisory Group therefore requested studies of
alternative criteria for the final classification of
poliomyelitis cases to guide future policy.

The demographic, clinical and laboratory data
available for all probable cases of poliomyelitis noti-
fied to the Brazilian Ministry of Health during the
period 1987-88 provided an opportunity to study the
characteristics of confirmed and rejected cases and to
evaluate epidemiologically a series of potential clini-
cal case definitions for the disease.

The objectives of this study were:
(a) To provide greater assurance concerning the

accuracy of the diagnosis of confirmed poliomyelitis
based on clinical data alone, for use where laboratory
specimen collection is difficult or where laboratory
support has not yet been developed.

(b) To focus case investigations on patients with
characteristics known to be strongly associated with
eventual confirmation, thus permitting the rational
use of limited resources where it may not be practi-
cal to conduct detailed investigations of every pro-
bable case notified.

(c) To reduce false-positive diagnostic errors in
countries where the circulation of wild poliomyelitis
virus has been significantly reduced and eradication
is imminent.

Methodology
A data set consisting of 1620 flaccid paralysis case
reports, of which 724 had onset in 1987 (194 were
confirmed and 530 were discarded following investi-
gation) and 896 had onset in 1988 (106 were
confirmed and 790 discarded), was analysed using
PC-SAS, Lotus and Harvard Graphics computer soft-
ware. After running error and consistency checks on
the data set, all cases from both years were pooled.
Confirmation criteriac were standardized since all
cases were reviewed by a single expert committee
consisting of Ministry of Health field technicians,

b Global overview: poliomyelitis eradication initiative. Presented
at the Consultation on the Eradication of Poliomyelitis.
Unpublished WHO document EPI/POLIO/WP/89.4, 1989.

collaborating neurologists, the director of the
national reference virology laboratory, and the EPI
technical adviser in PAHO.

Initially, confirmed cases with wild poliovirus
isolation, with or without the presence of clinical
sequelae at 60 days, were defined as "true positive"
cases for purposes of comparison. The frequencies of
all demographic characteristics and clinical manifes-
tations reported during the prodrome and observed
during initial and final (.60 days) clinical examina-
tions were calculated individually for groups of true
positive cases (i.e., those with wild virus isolated in
the case, with or without sequelae at 60 days, and
those with wild virus isolated in contact(s)) and then
combined. Those demographic and clinical variables
with frequencies <50% in some or all of the groups
were then excluded from further analysis on the
grounds that they would be unlikely to contribute to
case definitions associated with high sensitivity and
specificity. Variables derived from the final neurolo-
gical examination, other than the presence of seque-
lae, were not selected for further analysis on grounds
of redundancy.

While 78% of the true positive cases were <5
years of age, 91.6% were <10 years of age. As the
results of analyses stratified by age <5 years and <10
years were virtually identical, further analyses were
restricted to confirmed and rejected cases <10 years
only.

Confirmed cases where wild virus had been iso-
lated in the case or contact(s) were then compared
sequentially with cases confirmed by sequelae alone,
with cases confirmed following death or loss-to-
follow up, with cases confirmed by seroconversion
or vaccine-like or uncharacterized poliovirus isola-
tion alone, and with cases rejected for confirmation
following epidemiological investigation and review
by the health ministry. Subsequent analyses of sensi-
tivity and specificity were restricted to those
variables which exhibited significant association
with wild poliovirus isolation. Cases confirmed by
criteria other than wild poliovirus isolation were
excluded from analysis in order to maximize sensiti-
vity and specificity. Cases with missing values for
any of the specific variables involved in each analy-
sis were also excluded.

In an effort to guarantee that all cases analysed
were investigated with roughly the same thorough-
ness and consistency and, in particular, that the cases
had an approximately equal chance of laboratory

c In the Americas prior to 1990, a case of acute flaccid paralysis
was confirmed as poliomyelitis if there was: (1) laboratory confir-
mation, (2) epidemiological linkage to another confirmed case,
(3) neurological sequelae 60 days after the onset, (4) death, or
(5) loss to follow-up.
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confirmation, the following criteria were applied:
Only those <10-year-olds with sudden-onset flaccid
paralysis who had been investigated within 15 days
of the onset of motor deficit, and with at least one
faecal and two serum specimens collected were
included in the analyses.

The 36 true positive cases and 472 rejected
cases meeting these criteria were then compared
(n=508, or 31.4% of the 1620 cases in the original
data set). By applying standard formulae to the 2 x 2
cross-tabulations (3), the sensitivity and specificity
of each of the individual variables were calculated,
along with 95% confidence intervals.

In the next round of analyses, the sensitivity and
specificity of all combinations of any two of the
variables highly associated with wild poliovirus iso-
lation were similarly calculated. In order to identify
variables useful for the development of recommen-
dations to national eradication programmes in coun-
tries with endemic poliomyelitis (i.e., with an annual
incidence .0.1 cases/100 000 inhabitants), combina-
tions of variables with high sensitivity (.80%),
regardless of specificity, were redistributed in com-
binations of any three variables whose sensitivity
and specificity were then similarly calculated.

In order to identify variables useful for the
development of recommendations for national eradi-
cation programmes in countries close to eradication
(i.e., with an annual incidence <0.1 cases/100 000
inhabitants), combinations of variables with high
specificity (.80%), while maintaining relatively high
sensitivity, were redistributed in combinations of any
three variables whose sensitivity and specificity were
then similarly calculated.

Borrowing upon a methodology developed for
the visualization of receiver operating characteristic
(ROC) curves (4), which plot true positive rates (sen-
sitivity) against false positive rates (1 - specificity),
the sensitivity and specificity associated with each
three-variable combination ("case definition") were
plotted.

Results
From the numerator analysis of the frequency of
individual demographic characteristics and clinical
symptoms at initial and final examinations associated
with wild poliovirus isolation, 34 of the 68 initial
variables were selected for further analysis, based on
a frequency >50% in the total case group (see Annex
for descriptive results).

One limitation of the Brazilian data set used for
this study was the absence of data conceming proxi-
mal versus distal involvement of the motor deficit, as
well as clinical details of the progression of paraly-
sis, and the commonly observed predominance of

proximal involvement in the residual neurological
sequelae associated with poliomyelitis.

Ten demographic and initial clinical variables
and the variable neurological sequelae at 60 days
exhibited significant association (P <0.05, X2-test)
with true positive case status when virtually true
positive cases were compared sequentially with spe-
cific groups of other confirmed and rejected cases.
Subsequent analyses of sensitivity and specificity
were therefore restricted to these 11 variables, com-
paring true positive cases with all rejected cases.

Those combinations comprising any two of the
11 selected variables ("case definitions") with sensi-
tivity .80%, regardless of specificity, and a second
group of combinations of variables with specificity
.80%, while maintaining relatively high sensitivity,
were selected for further analysis. None of the "case
definitions" were both highly sensitive and highly
specific diagnostic predictors for true positive status.

Upon redistributing, in combinations of any
three variables, those variables associated with high
sensitivity (>80%), three combinations retained high
sensitivity (Table 1, Fig. 1). The specificity of these
"case definitions" ranged from 37% to 58%. Two
variables, i.e., occurrence in the same state within 90
days of the onset of a confirmed case and absence of
involvement in all four limbs at onset, were common
to all three "case definitions". Three variables, i.e.,
age <5 years, prodromal fever, and absence of pro-
gression of motor deficit beyond three days, occurred
once in each "case definition". Therefore, in polio-
myelitis endemic countries, where a highly sensitive

Fig. 1. Sensitivity and specificity maximization analyses:
poliomyelitis "case definitions" comprising combinations of
three characteristics or clinical symptoms, Brazil, 1987-88a
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a Reference numbers refer to combinations of variables de-
scribed in Table 1.
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Table 1: Sensitivity and specificity maximization analyses: confirmed cases with wild poliovirus isolation in the case
or contact(s) compared with discarded cases, Brazil, 1987-88a
Characterostoc or No .of patients in cell Reference
clinical symptomb Sensitivity Specificity number on
(case definition) A B C D (95% Cl) (95% Cl) Fig. 1

Same state + absence involv.
4 limbs + age <5 yr 28 209 7 235 80 (67, 93) 53 (48, 58) 1

Same state + absence involv.
4 limbs + fever 23 145 4 202 85 (72, 99) 58 (53, 63) 2

Same state + absence involv.
4 limbs + no progression 22 214 4 126 85 (71, 98) 37 (32, 42) 3

Sequelae + involv. lower limbs
+ fever 11 12 14 316 44 (25, 63) 96 (94, 98) 4

Sequelae + involv. lower limbs
+ diminished muscular force 13 24 17 361 43 (26, 61) 94 (91, 96) 5

Sequelae + involv. lower limbs
+ age <5 yr 13 19 18 401 42 (25, 59) 95 (93, 97) 6

Sequelae + involv. lower limbs
+ asymmetric involv. 10 14 21 394 32 (16, 49) 97 (95, 98) 7

Sequelae + involv. lower limbs
+ no progression 9 15 15 307 38 (18, 57) 95 (93, 98) 8

Sequelae + involv. lower limbs
+ absence involv. 4 limbs 14 24 17 389 45 (28, 63) 94 (92, 96) 9

a Includes only cases <10 years of age with sudden onset of flaccid paralysis and investigation within 15 days of the onset, with one
faecal and two serum specimens collected. Cases with missing values excluded from the analysis.
b Same state-occurrence in the same state within 90 days of a confirmed case; absence involv. 4 limbs-absence of initial involve-
ment in all 4 limbs; no progression-progression >3 days at onset absent; involv. lower limbs-initial involvement restricted to one or
both lower limbs only; sequelae-presence of residual neurologic sequelae at 60 days; asymmetric involv.-asymmetric initial involve-
ment.

case definition is desirable to minimize the failure to
detect true cases, the investigation of cases with
these characteristics should be prioritized.

Upon similarly redistributing, in combinations
of any three variables, those variables associated
with high specificity (.80%), six combinations
demonstrated retained high specificity (Table 1,
Fig. 1). The sensitivity associated with these "case
definitions" ranged from 32% to 45%. Two vari-
ables, i.e., initial involvement restricted to one or
both lower limbs only and presence of residual
neurological sequelae at 60 days, were common to
all "case definitions". The addition of other variables
to the "case definitions" did not improve their diag-
nostic accuracy. Therefore, in countries close to
poliomyelitis eradication, where a highly specific
case definition is desirable to minimize the inclusion
of false-positive cases, cases failing to demonstrate
these characteristics could be selectively discarded
following neurological reassessment.

Conclusions
No single practical case definition with which to
maximize diagnostic sensitivity while eliminating or
minimizing the inclusion of false-positive cases was

discovered through the analyses performed.
However, three conclusions appear justified from the
findings obtained:

(1) In poliomyelitis endemic countries (i.e.,
with an annual incidence .0.1/100000 inhabitants)
and where resources are limited, the case investiga-
tion effort should be concentrated on-and, where
feasible, timely laboratory specimens should be
obtained from-cases of sudden-onset flaccid paral-
ysis in patients <10 years of age who (in no order
of priority):
(a) present in the same state or province within 90
days of the date of onset of a confirmed case; and/or
(b) are <5 years of age; and/or
(c) report fever prior to or at the time of onset of
motor deficit; and/or
(d) do not have initial involvement in all four limbs;
and/or
(e) do not exhibit progression of motor deficit
beyond three days after the onset.

(2) Poliomyelitis endemic countries, without
convenient access to laboratory resources at the
present time, should consider as confirmed polio-
myelitis all cases of sudden-onset flaccid paralysis
in patients <10 years of age who:
(a) have initial involvement restricted to one or both
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lower limbs; and
(b) have residual neurological sequelae at 60 days.

(3) Countries close to eradication (i.e., with an
annual incidence <0.1 cases/100 000 inhabitants)
could, following neurological reassessment, selec-
tively reject cases of sudden-onset flaccid paralysis
lacking laboratory confirmation, despite adequate
specimen collection and transport, including those
currently confirmed due to death or loss-to-follow-
up, especially:
(a) those that do not have initial involvement restric-
ted to one or both lower limbs; and
(b) those lacking residual neurological sequelae at
60 days.

These findings support previous recommenda-
tions of the PAHO Technical Advisory Group
regarding the poliomyelitis eradication initiative.
Broad surveillance of sudden-onset flaccid paralysis,
rather than restricting investigation to cases diag-
nosed as "suspected poliomyelitis", has effectively
maximized the sensitivity of case detection in the
Americas. Rapid case investigation (including the
careful collection of demographic characteristics and
clinical manifestations reported during the prodrome
and observed during the initial and final (.60 days)
clinical examinations) and the adequate collection
(within 15 days of the onset of the motor deficit) and
transportation (via a "reverse cold chain") of two
faecal specimens have permitted the accumulation of
high quality data upon which to base modifications
in the criteria for poliomyelitis case confirmation.

Since the countries of the Americas are now
close to achieving eradication, modifications in the
criteria for case confirmation, in order to maximize
specificity and reduce the presence of false-positive
cases, were recently recommended by the PAHO
Technical Advisory Group and implemented
throughout the Region.d

d Final report of the Technical Advisory Group. Presented at the
VIII meeting of the Technical Advisory Group on EPI and the
Eradication of Poliomyelitis in the Americas, Mexico City,
Mexico. Washington, DC, Pan American Health Organization,
1990.
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Resume
Confirmation des cas de poliomyelite:
critbres A l'intention des programmes
nationaux d'eradication
Les programmes nationaux d'eradication de la
poliomy6lite ont les premiers adopte des d6finitions
hautement sensibles des cas afin d'eviter d'omettre
des cas r6els de maladie; toutefois, des erreurs de
diagnostic conduisant a des faux positifs restent
possibles etant donne la faible sp6cificite des cri-
teres. Des donn6es tres completes sur 1620 cas
de paralysie flasque aigue survenus au Bresil en
1987-1988 ont permis d'6tudier les caract6ris-
tiques des cas confirm6s de poliomyelite et de pro-
c6der a une 6valuation 6pidemiologique de plu-
sieurs d6finitions possibles de cas qui permettent
d'obtenir une sensibilit6 et une sp6cificite maxi-
males. Les cas confirm6s par isolement du poliovi-
rus sauvage ont ete compares aux cas rejet6s
(non poliomyelitiques). Pour assurer la regularit6
des investigations cliniques, epidemiologiques et
biologiques, seuls les cas ages de moins de 10
ans, qui avaient ete vus dans les 15 jours suivant
le debut de la maladie et pour lesquels on dispo-
sait de prelevements de laboratoire complets, ont
ete inclus dans l'etude.

Aucune d6finition pratique unique associant
une sensibilit6 eIev6e a une sp6cificit6 6lev6e n'est
ressortie de 1'6tude. Toutefois, les r6sultats ont
montre que les pays ou la poliomyelite est end6-
mique et qui ne disposent que de ressources limi-
tees devraient donner la priorite a l'tude des cas
ag6s de moins de 5 ans, des cas avec prodrome
febrile, des cas sans atteinte des quatre membres,
des cas sans 6volution au-dela de trois jours apres
le debut de la maladie, et des cas survenant dans
des regions ou la poliomy6lite a r6cemment et6
confirm6e. Dans les pays d6pourvus de ressources
de laboratoire, les cas de paralysie flasque aigue
avec atteinte initiale d'un ou des deux membres
inferieurs et s6quelles neurologiques a 60 jours
peuvent etre confirm6s. Les pays dans lesquels la
poliomyelite est proche de l'radication peuvent
rejeter s6lectivement les cas pour lesquels il n'y a
pas de confirmation au laboratoire, malgre un
recueil soigneux de pr6levements, s'il n'y a pas
d'atteinte initiale d'un ou des deux membres infe-
rieurs ni de s6quelles neurologiques A 60 jours.
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Annex
Confirmed cases with wild pollovirus isolation in the
case or contact(s): characteristics and clinical symp-
toms, Brazil, 1987-88'

Frequency
Characteristic or
clinical symptom 1b 2 3

Characteristic
Urban residence 68.8 72.7 50.0
Confirmed case(s)

in same state:
During ±6 months 100.0 95.7 100.0
During ± 3 months 96.8 95.7 100.0
During ± 30 days 80.6 73.9 100.0

Male sex 71.9 60.9 75.0
Age:

<1 year 40.6 17.4 25.0
1-4 years 50.0 43.5 50.0
5-9 years 6.3 21.7 25.0
10-15 years 0.0 13.0 0.0
15+ years 3.1 4.3 0.0

Spontaneous
notification 90.6 82.6 100.0

Hospitalization 83.3 38.9 75.0
Ever vaccinated 84.0 95.0 100.0
Verified OPV history:

0 doses 43.8 34.8 0.0
1-2 doses 18.8 13.0 25.0
3+ doses 37.5 52.2 75.0

Prodromal symptoms
Fever 96.3 70.6 100.0
Vomiting 33.3 0.0 25.0
Diarrhoea 45.8 17.6 25.0
Constipation 16.7 6.3 50.0
GI symptoms (vomit,

diarrhoea or
constip.) 72.0 25.0 75.0

Muscle pains 29.2 35.3 75.0
Headache 8.3 17.6 0.0
Prodromal symptoms

(any of above list) 96.4 76.5 100.0
Characteristics of motor deficit
Sudden onset 100.0 100.0 100.0
Flaccid paralysis 100.0 100.0 100.0
Asymmetric

involvement 80.0 80.0 100.0
Progression >3

days absent 84.2 82.4 100.0
Symptoms at first clinical examination
Stiff neck 26.7 0.0 33.3
Kernig sign absent 92.9 100.0 100.0

Brudzinski sign
absent 86.7 100.0 100.0

Paresis absent 92.9 100.0 100.0
Symptoms at first clinical examination
Involvement

1 limb only 42.9 17.4 50.0
Involvement >1

but <4 limbs 39.3 39.1 50.0
Involvement 1 lower

limb only 39.3 17.4 50.0
Involvement both

lower limbs only 28.6 39.1 25.0
Involvement 1 or both

lower limbs only 67.9 56.5 75.0
Absence of involve-

ment in:

(%) Variables
selected

4 for analysis

69.0

98.3
96.6
79.3
67.8

30.5
47.5
13.6
5.1
3.4

88.1
65.2
89.8

37.3
16.9
45.8

87.5
20.0
33.3
15.9

55.6
35.6
11.1

89.8

100.0
100.0

81.5

84.6

15.2
96.6

93.3
96.6

32.7

40.0

30.9

32.7

63.6

1 upper limb only 96.4 100.0 100.0
Both upper limbs

only 96.4 100.0 100.0
1 or both upper

limbs only 13.0 100.0 100.0
All 4 limbs 96.4 100.0 100.0

Pure facial paralysis
absent 89.7 60.9 100.0

Absence of respiratory
involvement 96.8 100.0 100.0

Absence of cervical
involvement 100.0 95.7 100.0

Diminished force,
any muscle(s) 89.7 50.0 100.0

Diminished tone,
any muscle(s) 86.7 50.0 100.0

Increased muscle
tone absent 100.0 100.0 100.0

Diminished response,
any reflex(es) 87.0 28.6 100.0

Increased reflex(es)
absent 95.2 100.0 100.0

Unaltered sensitivity 94.7 86.7 100.0
Laboratory findings
CSF: 30-99 WBC 50.0 0.0 100.0
CSF: .50% lympho-

cytes 0.0 100.0 100.0
CSF: 50-99 mg%

protein 100.0 0.0 100.0
Wild poliovirus

isolated 100.0 100.0 100.0
Seroconversion 37.9 17.6 0.0
Symptoms at final clinical examination
Sequelae present

at 60 days 100.0 0.0 66.7
Death 6.3 0.0 25.0
Involvement 1 limb

only 34.8 0.0 50.0
Involvement >1

but <4 limbs 43.5 0.0 50.0
Involvement 1 lower

limb only 30.4 0.0 50.0
Involvement both

lower limbs only 34.8 0.0 50.0
Involvement 1 or both

lower limbs only 65.2 0.0 100.0
Absence of involve-

ment in:
1 upper limb only 95.7 100.0 100.0
Both upper limbs

only 100.0 100.0 100.0
1 or both upper

limbs only 95.7 100.0 100.0
All 4 limbs 95.7 100.0 100.0

Pure facial paral
ysis absent 88.5 100.0 100.0

Diminished force,
any muscle(s) 85.7 0.0 100.0

Diminished tone,
any muscle(s) 96.2 0.0 100.0

Increased muscle
tone absent 96.2 100.0 100.0

Atrophy present,
any muscle(s) 66.7 0.0 50.0

Diminished response,
any reflex(es) 64.7 0.0 50.0

Increased reflex(es)
absent 93.8 100.0 100.0

Unaltered sensitivity 89.5 100.0 100.0
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98.2

98.2

96.4
98.2

78.6

98.3

98.3

76.5

75.0

100.0

66.7

97.2
91.9

40.0

66.7

100.0

100.0
29.2

66.7
5.1

21.4

26.2

19.0

21.4

40.5

97.6

100.0

97.6
97.6

93.3

55.3

60.0

97.8

39.5

34.3

97.1
94.9

a Missing values excluded from the analysis. b Group 1: wild virus isolated in the case; sequela present at 60 days (n=32). Group 2:
wild virus isolated in the case; sequela absent or unknown (n=23). Group 3: wild virus isolated in contact(s) (n=4). Group 4: groups A,
B and C combined (n=59).
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