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Different Measures for Assessing Stroke Outcome
An Analysis From the International Stroke Trial in Italy

Maria Grazia Celani, MD; Teresa Anna Cantisani, MD; Enrico Righetti, MD; Lorenzo Spizzichino, SD;
Stefano Ricci, MD; on behalf of the Italian International Stroke Trial (IST) Collaborators

Background and Purpose—We sought to assess the relationship between 2 simple questions on recovery (question 1: do
you feel that you have made a complete recovery from your stroke?) and dependency (question 2: do you require help
from another person for everyday activities?) and the Barthel Index (BI) and Oxford Handicap Scale (OHS), as well as
the relationship between Bl and OHS, in alarge number of Italian stroke survivors who participated in the I nternational
Stroke Tria (I1ST).

Methods—We used data from 2423 patients interviewed by telephone at 6 months after the event. The « statistic,
sensitivity, and specificity were calculated for several comparisons. Internal consistency for Bl was calculated.

Results—The reliability of the dependency question compared with BI=20 (k=0.93) and the reliability of the recovery
question compared with OHS=0 (k=0.89) were good. Sensitivity of the dependency question in predicting whether
patients scored Bl >18 was 0.98; sensitivity of the recovery question in predicting whether patients scored OHS=0 was
0.99. The reliability of BI=20 compared with OHS <3 was good (k=0.87). Interna consistency of Bl was very high
(Cronbach’s a=0.96).

Conclusions—The 2 simple questions are a good means of evaluating outcome from a patient’s view and of dichotomizing
the stroke survivor in a time-effective and reliable way. (Stroke. 2002;33:218-223.)
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t is becoming increasingly important for those involved in tional Stroke Trial (IST)® and the Chinese Acute Stroke
the management of stroke patients to have a consistent tool Trial,® in a smaller trial on low-molecular-weight heparin in
capable of providing areadlistic evaluation of apatient’slifein acute ischemic stroke,© and in a replication study with a
asimple, reliable way. Indeed, this assessment of outcome is larger sample.1?
essential in clinical trials of intervention and in epidemiolog- The reliability of the Bl and OHS by telephone and postal
ica studies that seek to define the natural history of the questionnaire compared with the “gold standard” of aclinical
disease. visit has been established,>1213 and the 2 simple questions
In areview of acute stroke trials from 1955 to 1995,1 24% have also been validated.5¢
of the trials failed to report data on deaths, and a significantly Theaim of this study isto assess, by telephone interview in
higher number of trials considered impairment (76%) rather alarge number of stroke survivors, the relationship between
than disability (42%) or, to an even lesser extent, handicap or the new measure and the Bl and OHS and subsequently
quality of life (2%) as a measure of outcome. In the same between the Bl and the OHS. The interna consistency of the
review, the Barthel Index (Bl)2 was the most common Bl will also be evaluated.
measure for disability (21%), and the Rankin3 or modified
Rankin Scale, also referred to as the Oxford Handicap Scale Subjects and Methods
(OHS),* was the most common measure for disability/hand- In Italy, 3437 patients entered into the pilot and main phases o_f the
icap (9%). IST from Ju]y 1, 1992, to May 31, 199. .The 3113 patients
. . . participating in the main phase were included in the present study
Recently, 2 simple questions have been proposed to dichot- and were recruited from the 77 centers spread throughout the
omize stroke survivors into those who are dependent or those country, with a higher density in the central and northern regions.
who are independent and, for those who are independent, into The IST scheduled a postal or telephone follow-up at 6 months
those who have a good or a fair recovery.57 This novel after stroke, in which recovery was assessed by the question, “Do
. - you feel that you have made a complete recovery from your stroke?’
measu_re ha§ begn used with ease in a_large ”meef of (question 1 [Q1]); dependency was assessed by the question, “Do
countries with different cultures and varying medical prac- you require help from another person for everyday activities?”
tices, as seen in 2 large pragmatic stroke trias, the Interna- (question 2 [Q2]). Information on usual residence and current
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medications or death and possible cause of death was aso collected.
Additionaly, in the present study, responses for the Bl and OHS
were elicited.

Since the most common means of communication in Italy is by
telephone, 1 physician (T.A.C.) with experience in stroke cases was
assigned to personally contact each patient for follow-up. Whenever
the patient could not be reached because of cognitive communication
problems or because the patient was not at home, the caregiver or
closest relative (who is often the same person in Italy) was inter-
viewed. Only if it was impossible to trace the patient was the general
practitioner contacted because general practitioners would not have
recorded detailed information on their patients' disabilities or
handicaps.

The telephone calls were performed as follows: the interviewer
began with the 2 questions, then a brief conversation followed, in
which the information required to complete the items of the 2 scales
was elicited. All responses were recorded immediately to avoid any
interference from the interviewer. When possible, the conversation
was conducted as a friendly long chat to optimize the quality of the
answers, to minimize the anxiety that could arise when talking about
daily limitations, and to respect the patient’s privacy. The Bl (0 to
20) was used to measure daily activities, where Bl =20 indicates “ not
disabled”; the OHS (0 to 5) was used to determine disability/
handicap, where O indicates “fully recovered” and <3 “good
outcome.”

The analysis was performed as follows: The levels of sensitivity,
specificity, and accuracy of the dependency question (Q2) and the
recovery question (Q1) were compared with the most common Bl
“good outcome” cutoffs reported in previous studies.®14 The afore-
mentioned evauations were aso performed to compare Q1 with
OHS=0. Then a Bl score of 0 was used as gold standard versus
OHS=0 and OHS <3.

Unweighted k5 with 95% Cl was used to assess agreement
without the play of chance between the 2 questions and each of the
complex scales and between the 2 scales themselves. The internal
consistency of the Bl was assessed by Cronbach’s a.1617 Therelation
between total Bl score and individual Bl tasks was andyzed by
means of the Spearman rank correlation test.

Results

Of 3113 patients included in the main phase of the IST in
Italy, 622 (20%) died within 6 months. IST follow-up at 6
months after stroke, consisting of Q1 and Q2 answers, was
available for all of the 2491 survivors. However, information
on 68 people (2.7%) was lacking to complete the Bl and OHS
itemsincluded in the present study. In 34 cases the interview-
ees failed to describe the detailed situation after answering
the 2 simple questions; in 22 cases general practitioners were
contacted for Q1 and Q2 answers, but no further information
was available; and in 12 casesthe interviewer did not insist on
asking detailed questions because the patients were totally
dependent, at times as a result of other causes (eg, termina
cancer), and the interview itself proved to be a source of grief
for the caregiver.

Therefore, the results of Q1, Q2, Bl, and OHS for atotal of
2423 patients were considered in the present study. The mean
age was 70.5 years (range, 20 to 99 years). There were 1016
women (42%; mean age, 73.3 years) and 1407 men (58%;
mean age, 68.5 years). In 35.7% of cases, patients were
contacted personally.

When we compared Q2 with previously reported BI
cutoffs, Bl >18 produced the best reproducibility (x=0.95,
sensitivity=0.98, specificity=0.97, accuracy=0.98). BI=20
(k=0.93, sensitivity=0.99, specificity=0.93, accura-
cy=0.96) and Bl >17 (k=0.94, sensitivity=0.96, specifici-
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TABLE 1. Sensitivity, Specificity, Accuracy, and « Index
Between Dependence Question and Several Bl Cutoff Values

Q2=No
Bl
Cutoff Sensitivity Specificity Accuracy k Index
>15 0.88 0.99 0.92 0.84
(0.86-0.89) (0.99-1) (0.82-0.86)
>16 0.92 0.99 0.95 0.90
(0.90-0.93) (0.99-1) (0.88-0.92)
>17 0.96 0.99 0.98 0.94
(0.95-0.97) (0.99-1) (0.92-0.96)
>18 0.98 0.97 0.98 0.95
(0.97-0.99) (0.96-0.98) (0.93-0.97)
>19 0.99 0.93 0.96 0.93
(0.99-1) (0.92-0.95) (0.91-0.95)

Values in parentheses are 95% Cls.

ty=0.99, accuracy=0.98) had similar results, abeit with
slightly lower  index. (Table 1).

Similarly, Q1 compared with OHS=0 resulted in sensitiv-
ity=0.99, specificity=0.96, accuracy=0.96, and «=0.89
(Table 2). To ascertain whether there was any agreement
between “fully recovered” and “not disabled,” Q1 was com-
pared with the best Bl score (20), resulting in a poor
agreement (k=0.35) and relatively low accuracy (accura-
cy=0.66) (Table 3). There were differences in the judgment
regarding complete recovery (Q1) and independence
(BI=20) between patient and caregiver; in fact, when the
patients self-evaluated their own outcome, specificity and
agreement between the 2 measures were poor (specifici-
ty=0.36, k=0.20), while when the caregivers answered, the
measures improved (specificity=0.73, k=0.43) (Table 4).

To better understand the meaning of the 2 different OHS
cutoffs, OHS=0 and OHS <3 were compared with the best
score of Bl (20). The former comparison gave a very low
sensitivity (sensitivity=0.36) as well as agreement (k=0.36),
while in the latter sensitivity (sensitivity=0.94), specificity
(specificity=0.93), and agreement (x=0.87) were very high
(Table 5). Similar results were obtained when we compared
OHS <3 and the dependency question (sensitivity=0.94,
specificity=0.98, k=0.91) (Table 6). This confirms that
stroke survivors with an OHS score of <3 are to be
considered functionally recovered.

Internal consistency was evaluated to determine whether
there was asingleitemin the Bl ableto predict the total score.
The correlation index and dissimilarities index were calcu-

TABLE 2. Sensitivity, Specificity, Accuracy, and « Index
Between Recovery Question and OHS=0 as Gold Standard

OHS=0 OHS >0
(No Symptoms) (Symptoms) Total
Q1=yes (complete recovery) 436 84 520
Q1=no (incomplete recovery) 3 1900 1903
Total 439 1984 2423

Sensitivity, 0.99 (95% Cl, 0.98—0.998); specificity, 0.96 (95% Cl, 0.95—
097); accuracy, 0.96; k=0.89 (95% Cl, 0.87-0.91); OHS dichotomized into
“good” OHS=0 or “bad” OHS >0.
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TABLE 3. Sensitivity, Specificity, Accuracy, and « Index
Between Recovery Question and Several Bl Cutoff Values

TABLE 5. Sensitivity, Specificity, and « Index Between Bl and
OHS=0 and Between Bl and OHS <3

Q1=Yes
Bl
Cutoff Sensitivity Specificity Accuracy k Index
>15 0.34 0.97 0.56 0.26
(0.31-0.36) (0.97-0.98) (0.23-0.29)
>16 0.35 0.97 0.61 0.29
(0.32-0.37) (0.97-0.98) (0.26-0.32)
>17 0.36 0.97 0.63 0.31
(0.34-0.39) (0.97-0.98) (0.28-0.36)
>18 0.37 0.96 0.65 0.33
(0.35-0.40) (0.95-0.97) (0.30-0.36)
>19 0.39 0.96 0.66 0.35
(0.36-0.42) (0.95-0.97) (0.32-0.38)

Values in parentheses are 95% Cls.

lated for each ordinal variable. We eliminated the effect of the
score of the item on the total score without the contribution of
the considered particular item. Cronbach’s « showed that the
Bl had a high internal consistency («=0.96). All 10 items
were strictly correlated with the total score, with a value of
R=0.937 for dressing and R=0.929 for dimbing dairs (Table 7).

Discussion

The quality of outcome data is determined by the quality of
the measures used to produce them. Using poorly evaluated
measures may yield misleading results and may thereby
affect important clinical decisions, especialy for the individ-
ual patient. The main purpose of conducting this study on
previously validated scales and simple questions was to
obtain more information about these measures through a very
large case series and, additionally, to validate the simple
questions with the complex measures through a follow-up via
telephone and to confirm their applicability in different
cultures.

TABLE 4. Sensitivity, Specificity, and « Index Between
Recovery Question and Best Score (20) of Bl: Comparison
Between Self-Reported and Caregiver Judgment

Q1=VYes Q1=No
(Complete (Incomplete
Recovery) Recovery) Total
Patient response*
BI=20 (independent) 229 398 627
Bl <20 (dependent) 15 223 238
Total 244 621 865
Caregiver responset
BI=20 (independent) 246 350 596
Bl <20 (dependent) 30 932 962
Total 276 1282 1558

*Sensitivity, 0.94 (95% Cl, 0.90-0.96); specificity, 0.36 (95% Cl, 0.32—
0.40); k=0.20 (95% Cl, 0.16-0.24).

tSensitivity, 0.89 (95% Cl, 0.85-0.92); specificity, 0.73 (95% Cl, 0.70—
0.76); k=0.43 (95% Cl, 0.39-0.47).

Bl=20 Bl <20

(Independent) (Dependent) Total
0HS=0* (no symptoms) 438 1 439
OHS >0 (symptoms) 785 1199 1984
Total (OHS=0+0HS >0) 1223 1200 2423
OHS <31t (independent) 1153 86 1239
OHS >2 (dependent) 70 1114 1184
Total (OHS <3+0HS >2) 1223 1200 2423

*Sensitivity, 0.36 (95% Cl, 0.33-0.39); specificity, 0.99 (95% Cl, 0.99-1);
k=0.36 (95% Cl, 0.32—0.38); OHS dichotomized into “good” OHS=0 or “bad”
OHS >0.

tSensitivity, 0.94 (95% Cl, 0.93-0.95); specificity, 0.93 (95% Cl, 0.91-
0.94); k=0.87 (95% Cl, 0.85-0.89); OHS dichotomized into “good” OHS <3
or “bad” OHS >2 to distinguish between patients who are independent in
everyday activities and those who are not.

The strong correlation between Q2 and Bl >18 and
between Q1 and OHS=O0 indicates that the 2 questions
actualy measure what they were intended to, ie, indepen-
dence and full recovery, in a quick, simple, and direct
manner. Q1 mainly identifies patients who regain a good
functional, cognitive, and psychological state (436/520 true
positive in our series) and aso identifies those with health
limitations before the stroke (84/520 false-positive [16.2%;
95% Cl, 13 to 19.3). Indeed, the main difference between Q1
and OHS=0 is that the latter indicates those patients with a
complete absence of symptoms due to any cause. Further-
more, agreement between Q1 and the maximum Bl is poor,
reinforcing the well-known concept that independent patients
do not consider themselves healthy if they suffer from even
minor residua stroke symptoms and perceive that this affects
their life.

This becomes more evident when answers from patients
are compared with those from caregivers. Agreement be-
tween Q1 and absence of disability (BI=20) is very poor in
the first case, in which a self-evaluation is made (k=0.20),
while it improves to moderate (x=0.43) when the caregiver
attempts to evaluate the patient’s condition. From the pa-
tient’s point of view, this could mean that a feeling of lost
previous life exists and that “there is more to life than getting
into the bath on one’s own.”8 However, this consideration
must be taken cautiously; in fact, it is highly probable that the
caregiver answered more frequently when the outcome was
poor, and thus the better agreement may be due to a greater
proportion of patients being definitely disabled and not
recovered.

When the 2 complex scales are compared, there is a strong
correlation between no disability (BI=20) and absence of
handicap (OHS <3). This is crucia because the latter has
been widely used in many recent clinical trials on both
secondary prevention and acute treatment. Our data confirm
the suggestion that OHS is basically a disability scale when
the cutoff between 2 and 3 is used to separate surviving stroke
patients into categories. However, this would exclude those
independent patients who have psychological and/or cogni-
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TABLE 6. Sensitivity, Specificity, Accuracy, and k Index Between Dependency
Question and Several OHS Cutoff Values

Q2=No
OHS
Cutoff Sensitivity Specificity Accuracy k Index
0 0.99 0.57 0.64 0.32
(0.98-1) (0.55-0.59) (0.63-0.66) (0.28-0.36)
<2 0.67 0.99 0.82 0.65
(0.65-0.70) (0.99-1) (0.81-0.84) (0.62-0.68)
<3 0.94 0.98 0.96 0.91
(0.92-0.95) (0.97-0.98) (0.95-0.96) (0.90-0.93)
<4 1 0.58 0.80 0.60
(0.99-1) (0.55-0.61) (0.79-0.82) (0.56-0.63)
<5 1 0.16 0.61 017
(0.99-1) (0.14-0.18) (0.59-0.63) (0.13-0.21)
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Values in parentheses are 95% Cls.

tive problems or undergo a change of lifestyle, which in our
series amounted only to 70 of 1223 (5.7%; 95% Cl, 4.5t0 7).
These findings are similar to those reported by de Haan et
a ., in which mobility, disability in daily living, and instru-
mental activity scales showed a stronger association with
OHS than cognitive and social functioning scales.

Bl score of 20, OHS score <3, and a negative answer to Q2
al indicate independence. In a multicenter study or in cases
of local monitoring involving >1 clinician, the simplest and
most easily reproducible measure should be used, which is Bl
or, optimally, Q2. However, whenever assessment is per-
formed by a single expert, OHS is recommended because, to
a certain extent, it affords the distinction between disability
and handicap, which in our series was 5.7%.

If cutoff is considered between OHS=0 (ie, no symptoms)
and OHS >0, the scale would then become a handicap scale
because symptoms, whether related to stroke or not, interfere
with social life. Thus, if adisability scaleis desired, it would
be advisable to use OHS=0 as well.

Furthermore, our results show that each item of the BI
measures the same concept; in fact, each predicts the main
result equally well. This reflects the homogeneity of the scale

TABLE 7. Relation Between Total Bl Score and Individual
Bl Tasks

and its inter-item consistency and explains its wide interna-
tional application. However, in Italy, the most indicative item
reported by telephone was dressing. In a similar study in
Britain, bathing was found to be the most indicative item,>
while in Japan, feeding was less indicative,2° suggesting that
when even a simple parameter such as disability is measured,
cultural differences must be taken into account. Indeed, the
most indicative item should be investigated to the fullest
during the interview to better evaluate disability and focus on
the most sensitive tasks in rehabilitation.

The findings of the present study support the use of the 2
guestions when evaluating the outcome of stroke patients.
They are easy to administer (even on the telephone), brief,
cost effective, and valid in measuring disability and complete
recovery to prestroke status. Any differences between these 2
questions and the more complex measures, ie, Bl <20 and
OHS=0, are negligible, especialy in large stroke series,
alowing large, pragmatic stroke trials to be completed. On
the other hand, they are not able to describe handicap or
quality of life restrictions if they are not directly or indirectly
related to the stroke event.

The OHS maintains its function as a handicap scale only if
the dichotomy is between 0 and >0. In fact, scores 1 and 2
refer to quality of life (symptoms without impairment or
disability) and socia roles (lifestyle). The more frequent use
of the OHS with a cutoff between 2 and 3 describes the

Bl ltem ftem No. i functional status of the patient, as does the Bl. A balance
Dressing Bl 4 0.937 should be considered between the ease in administering the
Stairs BI 10 0.929 BI, including the easiest dependency question, and the com-
Grooming BI 3 0.920 prehensiveness of the OHS, which is able to identify those
Bathing Bl 2 0.919 people suffering from a decline in social well-being, even if
Mobility B9 0.907 they are few in number. In stroke rehabilitation clinics, where
Toilet use Bl 7 0.871 a precise estimate of stroke outcome in an individual patient
) is mandatory, the 2 questions and OHS and BI could be used
Feeding Bl 1 0.857 . . S s .
to obtain a global view of a patient’s life and to monitor
Transfer Bl 8 0845 clinical improvement. These scales and the 2 questions could
Bladder BI 6 0.708 be also used in small analytical treatment studies, in which
Bowel BI 5 0.682

*Spearman rank correlation.

follow-up could be accomplished at a higher cost and with
more time by means of a local visit, bearing in mind that
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detailed measures can be unreliable if studies include only a
few subjects, since the effect of random variation is likely to
be larger than the effect of the treatment.52* However, the 2
guestions may be used alonein large, pragmatic trials because
it isfar better to use asimpler (but valid) outcome measure in
thousands of patients than a more complex (and therefore
more expensive and possibly unaffordable) measure in afew
hundred patients.

Measurement of health-related outcomes should be a com-
promise between simplicity and patient perspective, as these
2 questions are. These questions may help to solve the
problem of dichotomizing the outcome of stroke survivorsin
a simple manner from the beginning of the trial and not with
post hoc analyses.

Appendix

Italian IST Collaborators

(Acqupendente) Ospedale di Acquapendente: Pisanti P., Rollo F.;
(Ancona) Ospedale Geriatrico: Del Gobbo M., Guidi M., Pelliccioni
G., Scarpino O.; Ospedale Torrette: Ceravolo M.G., Pelonara S.,
Provinciali L., Reginelli R.; (Assisi) Ospedae di Assisi: Bondi L.;
(Bari) Paliclinico di Bari: Federico F., Inchingolo V., Insabato R.,
Laddomeda G., Lucivero V.; (Belluno) Ospedale di Belluno: Fas-
setta G., Gentile M., Giuseppe G., Tournier B.; (Bergamo) Ospedali
Riuniti Neurologia |: Defanti C.A., De Marco R.; Neurologia 2:
Belloni G., Camerlingo M., Casto L., Censori B., Mamoli A.;
(Bologna) Ospedale S. Orsola e Malpighi: Azzimondi G., Bacci M.,
D’Alessandro R., Fiorani L., Naldi S., Nonino F., Peta G., Pugliese
S.; (Brescia) Ospedale di Brescia: Anzola P., Mangoni; (Cagliari)
Ospedale San Michele: Melis M., Spissu A.; (Camposampiero)
Ospedale Civile P Cosma: Chiavinato G.L.; (Carpi) Ospedale Civile:
Lolli V., Lugli M.L., Miele V., Santangelo M.; (Cascia) Ospedale di
Cascia Norcia: Buccolieri A., Cozzari M.; (Catanid) Policlinico
Universitaa. Giammona G., Giuffrida S., Le Pira F., Nicoletti F.,
Saponara R.; (Cento) Ospedale di Cento, USL 30: Sarti G.; (Cesena)
Ospedale Bufalini: Mazzini G., Pagliarani G., Pretolani E., Pretolani
M., Ras F., Tonti D.; (Chiaravalle) Ospedale Civile: Lopresti;
(Chioggia) Ospedale Civile di Chioggia: Zotti S.; (Cittadi castello)
Ospedale Civile: Arcelli G.; (Como) Ospedale Vaduce: Guidotti M.;
(Cortona) Ospedale di Cortona: Aimi M., Conti G., Corbacelli C.,
Migliacci R., Mallaioli M.; (Firenze) Ospedale S.M. Annunziata
Medicina 2: Landini G., Manetti F.; Medicina 3: Bartolozzi A.,
Bellesi R.; (Foligno) Ospedale di Foligno, Medicina: Massi
Benedetti M., Maremmani A.M.; Neurologia: Bacchi O., Brustengi
P., Stefanucci S.; (Forli) Ospedale di Forli: Cirrillo G., Pedone V.;
(Galatina) Azienda USL LE/1 Galatina: Marzo A.; (Genova) Dipar-
timento di Scienze Neurologiche: Bruzzone G., Del Sette M.,
Finocchi C., Gandolfo C.; (Imola) Ospedale di Imola: Ballotta A.,
Bertuzzi D., Chioma V., Fini M., Matacena C., Marzara G.,
Michelini M., Pirazzoli G., Sacchet C.; (Isernia) Instituto Sanatrix:
Aloj F., Buzzi M.G., Castellano A.E., Gatta A., Minotta S, Rossi F.;
(L*Aquila) Ospedale Collemaggio: Carolei A., Marini C.; (Latisana)
Ospedale di Latisana Medicina: Gavardi M.; (Lavagna) Ospedale di
Lavagna: CanevaE., Canevari E., Colombo R., Giunchedi M., Ratto
S., Rocca l., Sivori D.; (Mede) Ospedale San Martino: Gallotti P.,
Garbagnoli P., Rossanigo P.L., Tardani F., Zaccone M.T.; (Messina)
Ospedale Piemonte: Arena A.; Policlinico Universitario: Musolino
P., Rosario G.; (Mestre-Veneziad) Ospedale “Umberto I” Mestre:
Haefele M., Pistollato G.; (Milano) Ospedale Niguarda: Bottini G.,
Brucato A., Juli E., Ferraro G., Thiella G., Rinaldi M., Santilli 1.,
Sterzi R.; Ospedale San Raffaeles Comola L.M., Francesci M.,
Volonte L.M.A.; Ospedale Sesto San Giovanni: Cavestri R., Long-
hini E., Mazza P.; (Modena) Ospedale di Modena: Bernardi C.,
Malferrari G.; (Moncalieri) Moncdieri Santa Croce: Curti A.,
Fogliati M., Frediani R., Pecorari L.; (Monselice) Ospedale di
Monselice: Conforto L., Turrin M.; (Negrar) Ospedale Don Calabria:
Cacace C., Rimondi B.; (Nuoro) Ospedale S. Francesco: Murgia

S.B.; (Offida) Ospedale di Offida: Cipollini F.; (Olbia) Ospedale
Civile di Olbia-San Giovanni di Dio: Mura G., Pirisi A., Secchi G.;
(Orvieto) Ospedale di Orvieto: Franciosini M.F.; (Osimo) Ospedale
di Osimo S. Benvenuto E Rocco: Pellegrini F.; (Padova) Universita
di Padova: Meneghetti G.; (Parma) Ospedale Maggiore: Catahmo A.,
Finzi G., Ponari O., Toneli C.; (Pavia) Fondazione Mondino:
Bosone D., Cavalini A., Micieli G., Nappi G., Poli M., Zappoli F.;
(Perugia) Istituto di Gerontologia e Geriatria: Aisa G., Cherubini A.,
Polidori M.C., Romano G., Savastano V., Senin U.; Ospedale
Silvestrini: Cantisani T.A., Caselli P., Floridi P., Tiacci C.; Poli-
clinico: Benemio C., Celani M.G., Ciorba E., Comparato E., Duca
E., Ricci S, Righetti E., Zampolini M.; (Piacenza) Ospedale Civile
Piacenza: Bionda E., Cammarata S., Debenedictis M., Gala B., Poli
V., Vignola A.; (Pistoia) Ospedde di Pistoia: Sita D., Volpi G,;
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