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ABSTRACT: A respiratory emergency room admissions monitoring system 
(RERAMS) was set up in Barcelona between 1985-1989, in order to investigate 
asthma epidemics in the city. Information on emergency room admissions for 
asthma and chronic obstructive pulmonary disea~e (COPD) was recorded daily from 
the four main hospitals of the city. The present study aims at assessing the reli
ability and coverage of this monitoring system. 

Identification of asthma and COPD emergencies was repeated by a reference ob
server, following the same protocol to extract data as that used by the register. 
To assess the coverage of the monitoring system, information was collected over 
28 randomly selected days, from the emergency room clinical records for the seven 
additional hospitals in the city with five or more dai.ly emergencies. 

Identification of asthma emergencies was highly reliable (kappa value, K=0.81) 
as was the discrimination between asthma and COPD diagnoses (K=0.9J). Re
liability for emergencies classified as COPD was lower, but still good (K=0.65). The 
monitoring system covered 76 and 78% of all Barcelona asthma and COPD emer
gency room admissions, respectively. Emergency room admissions from our moni
toring system did not differ in terms of social and demographic characteristics from 
emergencies recorded at the other hospitals. 

We conclude that the monitoring system for the Barcelona respiratory emergency 
room admissions was highly reliable, which suggests that, when adequately collected, 
information from clinical records of respiratory emergencies could be used for en
vironmental epidemiological purposes. 
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Ambulatory medical vtsits [1], in particular visits to 
hospital emergency rooms, have been used in epidemiol
ogy to study the effect of various environmental factors, 
such as atmospheric pollution [2-4], in addition to 
detecting asthma epidemics [5-13]. Daily data on emer
gency room admissions for asthma and chronic obstruc
tive pulmonary disease (COPD) were used in Barcelona, 
Spain, to monitor epidemics of asthma emergency room 
admissions [14, 15], in order toinvestigate the causes of 
Barcelona asthma epidemics through ecological and case
control studies [16, 17], and to assess the association 
between air pollution and emergency room admissions for 
COPD [18]. 

can be limited by the availability of adequate comple
mentary tests. In the case of asthma, there is, in 
addition, the problem of m.isclassification with other air
way diseases, due to the lack of a satisfactory definition 
[20, 21]. All of these factors reduce the quality of the 
information generated from emergency services. 
The effect of these limitations can be minimized, if emer
gencies are recorded accurately, using operational 
definitions adapted to the characteristics of the in
formation contained in clinical records of emergency 
rooms, and if validity and reliability studies are canied 
out. 

Monitoring systems for emergency room admissions 
face certain limitations, since the number of emergencies 
may be affected by several factors other than the disease 
occurrence: these include the quality of ambulatory care, 
access to emergency rooms, previous experience of as
thma attacks of patients treated in emergency services, 
and the patient's perception of the seriousness of an at
tack [4, 19]. It is also necessary to recognize that the 
quality of the diagnoses made in an emergency room 

The objective of the present study was to measure 
the reliability of the Respiratory Emergency Room Ad
missions Monitoring System (RERAMS) of Barcelona. 
An additional objective was to assess the coverdge of this 
monitoring system in relation to all emergencies in the 
city. Validity of the register has been assessed in a dif
ferent study, which shows that a high percentage of those 
patients identified as asthma emergency room admissions 
by the register (92%) were patients with asthma (unpub
lished data). 
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Material and methods 

The respirat01y emergency room admissions monitoring 
~ystem (RERAMS) 

J n order to study the asthma epidemics occurring in 
Barcelona, a Collaborative Asthma Group was established. 
The first step made by this group was to set up a moni
toring system in order to identify the emergency room 
admissions for asthma and chronic obstructive pulmonary 
disease in the four largest hospitals of the city, during the 
period 1985-198~. Clinical records of all the emergency 
room admissions were reviewed by physicians, specially 
trained to adhere to the protocol of the Collaborative 
Asthma Group. 

A panel of chest-physicians drew up a list of equiva
lent terms usually used by clinicians to qualify for both 
diseases. Thus, an emergency room admission for asthma 
was defmed as a visit during which any asthma-related 
diagnosis was recorded in the diagnosis section of the 
clinical record. The terms qualifying for asthma were: 
asthma, severe asthma attack, asthmatic bronchitis, spas
tic bronchitis, bronchial hyperreactivity, asthmatic status, 
wheezing and bronchospasm. The list of terms that 
would qualify for inclusion as chronic obstructive pulmo
nary disease were: chronic obstructive pulmonary disease 
(COPD), COPD exacerbation, chronic respiratory insuf
ficiency, chronic respiratory insufficiency exacerbation, 
chronic bronchitis, emphysema, cor pulmonale, or chronic 
airflow limitation. 

In order to classify the emergency room admissions, all 
labels included in the diagnostics section of the clinical 
records were considered. When the label in the first po
sition was one of those included in the list of equivalent 
terms, the emergency room admission was classified 
according to this label. However, if any term equivalent 
to asthma occurred with a term equivalent to COPD, the 
patient was classified as COPD irrespective of the rela
tive order. If the fust label was a nonspecific diagnos
tic term, but likely to be related to COPD (e.g. fever, 
dyspnoea, reinfection), the observer used the rest of the 
information in the clinical record to classify the admis
sion. Doubtful cases were discussed and classified in 
consensus meetings (this occu.rred in less than I% of 
cases). 

For patients admitted as emergencies with as·thma or 
COPD their age, sex, address, day and hour of arrival and 
details of their referral or discharge from the emergency 
room were recorded on a extraction form. Data were 
collected daily during the period 1985-1987, with a maxi
mum delay of one week. Completeness of data was 
checked bi-monthly. Data for the period 1988-1989, 
when the asthma epidemics had disappeared, were col
lected during 1990 over a three month period. 

Reliability study 

To assess the reliability of the data, a "reference 
observer" (a different physician from those who carried 

out the monitoring) repeated the data collection for three 
random samples, consisting of all emergencies from 28, 
28, and 12 days of the years 1985, 1987, and 1989, re
spectively. Data collection for the reliability study was 
carried out during 1990, concurrently with the data col
lection of the monitoring system for the period 1988-
1989. The reference observer used the same protocol and 
criteria mentioned above for the register, and had the 
same training as the physicians who had reviewed the 
clinical records. Measures of agreement between the 
monitoring system and reference observer were obtained 
for each of the three san1ples, in terms of both diagnos
tic classification and transcription of other variables. 
Agreement in classifying emergency room admissions 
according to each diagnostic category ("asthma" versus 
"not-asthma", "COPD" versus "not-COPD", and "asthma" 
versus "COPD") were calculated. "Not-asthma" was de
fined as those emergencies classified as COPD, or as nei
ther asthma nor COPD. Similarly, "not-COPD" was 
defmed as those emergencies classified as asthma, or as 
neither asthma nor COPD. 

Agreement on the qualitative variables (diagnosis, sex, 
referral status) was assessed using simple kappa estimates 
(K) [22], and proportions of agreement (PA) [23], which 
is an extension of the method of BLAND and ALTMAN [24] 
originally designed for continuous variables. This method 
measures interobserver variation of categorical variables 
separately for each category. For quantitative variables 
(age, time of arrival), the intraclass correlation coefficient 
was estimated [22]. The significance of the observed val
ues of K and intraclass correlation coefficient was esti
mated from the methods pr9posed by FU'ilSS [22]. For 
proportions of agreement, 95% confidence intervals were 
calculated [23]. 

For the years 1985 and 1987, the reliability study was 
performed 5 and 3 yrs later, respectively, than the moni
toring system data collection. Because of this span of 
time, some clinical records originally available for the 
monitoring system were not accessible for the reliability 
study. Thus, the total number of emergency room 
admissions for all causes reviewed by the monitoring sys
tem was 20% higher than those of the reliability study. 
This suggests that around 20% of clinical records of 
emergencies that would qualify for COPD or asthma 
would be missing. In contrast, in 1989, when data of 
the system and the study were collected simultaneously 
there were no missing records. 

Coverage study 

Emergency room admissions for the seven hospitals in 
the city that received more than five medical emergen
cies a day and did not belong to the monitoring system 
were collected. Data were traced using the same proto
col as the monitoring system described above. A 
sample of 28 days, chosen at random for the year 1989, 
was selected. For these 28 days the proportion of emer
gency room admissions collected for the hospitals of the 
monitoring system over that of all the hospitals was 
determined. The average daily number of emergencies, 
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as well as the mean values for characteristics of the 
patients (sex, age, referral status, hour of arrival) were 
compared between the monitoring system hospitals and 
the other hospitals. 

Results 

1989 

During the 12 random days of the year 1989, the 
total number of emergency room admissions identified 
either by the monitoring system or by the reference ob
server was 172; of these 159 were identified by the moni
toring systern and 157 by the reference observer (table 
·1 ). Of the 172 admissions, 144 were classitied as asthma 
or COPD by both observers, while the remaining 28 were 
classilied by only one. The agreement in c lassifying 
"asthma" ''ersus "not-asthma" was excellent (K=O.R I , 
PA=0.74) (table 2). For COPD, the value of kappa was 
lower (K=0.65), although the proportion of agreement was 
similar (PA=0.80). Of the 144 emergencies classified by 
both observers ao; asthma or COPD, the monitoring sys
tem classified a greater number as "asthma" than the ref
erence observer, with a high level of agreement regarding 
the diagnosis ( K=0.91, PA=0.88); the reference observer 
classified more emergencies as "COPD" than the moni
toring system, also with a high level of agreement 
(K=0.91, PA=0.95). 

1985 

During the 28 random days of the year 1985, 514 ad
missions for asthma or COPD were identified either by 
the monitoring system or by the reference observer; of 
these, 425 were identified by the monitoring system and 
only 337 by the reference observer (table 1). Of the to
tal 514 admissions, 248 were classified as asthma or 
COPD by both observers, the remainder being classified 
by only one. 1l1e agreement in classifying "asthma" ver
sus "not-asthma'' was fair (1C=0.59, PA=0.55) (table 2); 
the agreement for COPD was lower (K=0.20, PA=0.42). 
When the analysis was restricted to the 248 emergencies 
classified as asthma or COPD both by the register and 
by the reference observer, a high level of agreement was 
found (K=0.9l). The results for 1987 were very similar 
to those for 1985, and so are not given. 

Classification of patients' discharge from the emergency 
rooms was highly reliable ("discharged" versus "not
discharged" showed K=0.92 and PA=0.92). Measures of 
agreement on other discharge outcomes ("hospital admis
sion", "intensive care unit" and "death") gave even higher 
values of kappa. The two observers coincided almost to
tally in the number of men and women recorded (K=0.97) 
and the value of the intraclass correlation coefficient was 
0.99 for both "age" and "time of arrival". These figures 
corresponded to the year 1989. They were found to be 
very similar for all three years. 

Table 1. - Number of emergencies identified and classified as asthma or chronic obstructive pulmonary dis
ease (COPD) by respiratory emergency admissions monitoring system (RERAMS) and by the reference observer, 
years 1985 and 1989 

- - -
Monitoring System 

Year 1985 Year 1989 

.... Not-asthma Not-asthma 
Q) 

Asthma COPD Not-COPD Total Asthma COPD Not-COPD Total :> .... 
Q) 

Asthma 86 22 113 35 2 5 tll 5 42 .I:> 
0 

COPD 5 152 67 224 3 104 8 115 Q) 
u 
1: Not-asthma 45 132 0 177 0 15 Q) .... 
~ Not COPD 
Q) - -
~ Total 136 289 89 514 13 172 

-

Table 2. - Agreement between respiratory emergency room admissions monitoring system (RERAMS) and ref-
erence observer in classifying the diagnosis, years 198_5_ a_nd_ 1_9_8_9 _ ___ _ 

Category 
under 
study 

1985 
Asthma 
COPD 
Asthma 
COPD 
1989 
Asthma 
COPD 
Asthma 
COPD 

Reference 
category 

Not-asthma 
Not-COPD 
COPD 
Asthma 

Not-asthma 
Not-COPD 
COPD 
Asthma 

n 

514 
514 
248 
248 

172 
172 
144 
144 

Classified 
by RERAMS 

% ---
26.5 
56.2 
36.7 
63.3 

23.3 
69.2 
26.4 
73.6 

Classified Observed 
by 2nd agreement 

observer 
% % 

22.0 86 
43.6 59 
36.7 95 
63.3 95 

24.4 93 
66.9 89 
25.7 97 
74.3 97 

Kappa Proportion 
of 

agreement 
(95% CI) 

0.59* 0.55 (0.47, 0.63) 
0.20* 0.42 (0.37, 0.47) 
0.91* 0.89 (0.83, 0.95) 
0.91* 0.94 (0.90, 0.98) 

0.81 * 0.74 (0.61 , 0.87) 
0.65* 0.80 (0.73, 0.87) 
0.91* 0.88 (0.78, 0.98) 
0.91* 0.95 (0.91, 0.99) 

*": p<O.O I for all kappa indices; COPD: chronic obstructive pulmonary disease; Cl: confidence intervals. 



340 F. MARTfNEZ, J. SUNYER, J.M. ANT6 

Table 3. Numbers of respiratory emergencies 
(resp. emerg.) recorded by hospitals included in the 
respiratory emergency room admissions monitoring 
system (RERAMS) and by the remaining hospitals, 
year 1989 

Total 
Asthma COPD resp. emerg. 

Hospitals n n n 

RERAMS 5.4 (2.3) 14.4 (5.9) 44.9 (13.4) 
Others 1.7 (1.6) 4.0 (2.3) 17.9 (6.1) 

Total 7.1 (2.1) 18.4 (5.1) 62.8 (J 1.3) ---
Data are presented as mean (so). COPD: chronic obstruc
tive pulmonary disease. 

Table 3 shows the results of the coverage study. The 
monitoring system hospitals reviewed 76.2% (67.7-
85.3%) of asthma emergencies in the city, 77.9% (72.3-
83.5%) of COPD emergencies, and 71.3% (68.0-74.6%) 
of total respiratory emergencies. No significant differ
ences were found between emergencies recorded by the 
monitoring system hospitals and the rest of the hospitals 
on any of the variables "age", "sex", "referral status" or 
"hour of arrival". 

Discussion 

The main fmding of the present study was the high re
liability of the Barcelona RERAMS for classifying the 
emergency visits of patients with asthma and COPD as 
asthma and COPD. Discrimination between asthma and 
COPD was also highly reliable. In overall terms, the 
agreement in diagnostic classification between observers 
was better in 1989 than in earlier years, although agree
ment in discriminating asthma from COPD was similar 
for all periods. A possible explanation for the better 
agreement in 1989, is that both observers classified the 
emergencies from the same data set in 1989, whereas for 
1985 and 1987, the second observer carried out the 
classification of emergency room admissions 5 and 3 yrs 
later than the monitoring system. For the later two peri
ods, some of the original medical records used by the 
monitoring system were not available for the reliability 
study. By contrast, agreement in the discrimination of 
asthma from COPD would only be made for the emer
gencies for which records had been located by the moni
toring system and the reference observer. The lower 
agreement found in 1985 and 1987 may, therefore, be due 
to lack of records, rather than to the quality of the moni
toring system. 

For logistical reasons, the reference observer and field
workers from the monitoring system sometimes examined 
the clinical records for the reliability study at the same 
time and in the same place. This could have introduced 
some "contamination" between the repeated observations. 
As this occurred only in hospitals 1 and 2, and never in 
hospitals 3 and 4, reliability for each hospital was ana
lysed, with the hypothesis that reliability would be higher 
in hospitals J and 2. The results (table 4) did not con
firm this hypothesis, and supported the conclusion that 
any contamination, if it existed, was of no practical rel
evance. 

BATES et al. (4] described the more important re
quirements that are necessary to ensure the quality of in
formation provided by emergency monitoring systems. 
These were: inclusion of more than one hospital to re
duce systematic misclassifications and diagnostic classi
fication by the same observer, or if there are several 
observers, the use of standard criteria and arrangements 
for facilitating a high degree of communication between 
them. These conditions were fulfilled by the RERAMS 
in Barcelona. 

The kappa statistic (22] has been widely used to meas
ure the variabiJjty of qualitative variables. Unlike other 
statistics of agreement, this statistic takes into considera
tion the degree of agreement attributed merely to chance. 
However kappa has some limitations (23]: categorization 
of the values of kappa is arbitrary, and when one cat
egory contains a small number of observations, agreement 
is overestimated, even when agreement for the category 
under study is poor. In contrast to kappa, the propor
tion of agreement [23] assesses separately the agreement 
relative to each of the two categories compared. Conse
quently, when the proportion of the category concerned 
is low, the value of the estimator is not influenced by 
the agreement relative to the other category. ln our study, 
the kappa index was higher for the classification of 
asthma emergencies than for COPD emergencies, whereas 
the proportion of agreement was higher for the classifi
cation of COPD emergencies. These divergences do not 
modify our conclusions, but show that the kappa index 
overestimates the agreement for a category with few ob
servations (asthma emergencies in our case) relating to a 
reference category with a higher number (COPD emer
gencies). 

Hospitals in the monitoring system received a lower 
proportion of respiratory emergencies (76%) than was re
ported in earlier publications (90% estimated in 1980) 
[25]. This could be due to changes in the use of health 

Table 4. - Agreement between respiratory emergency room admissions monitoring 
system (RERAMS) and reference observer in classifying the diagnosis, by hospitals, 
year 1989 

Category Reference 
under study category Hosp. I Hosp. 2 Hosp. 3 Hosp. 4 

Asthma Not-asthma 0.74 0.85 0.86 0.88 
COPD Not-COPD 0.68 0.68 0.55 0.60 
Asthma COPD 0.87 0.95 0.86 1.00 

Note: all kappa estimates had p values <0.05. COPD: chronic obstructive pulmonary disease. 
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services. The absence of differences between the char
acteristics of the emergencies received by the hospitals 
in the monitoring system and the other hospitals, how
ever, allows the results of the monitoring system to be 
extrapolated to the city as a whole. 

Monitoring respiratory emergency room admissions 
has been very useful for identifying and studying asthma 
epidemics in Barcelona, and for the assessment of the 
effects of air pollution on health 14, 18]. The present 
study showed a high consistency in the information pro
vided by our register, especially for the identification of 
asthma admissions and discrimination between asthma 
and COPD admissions. This finding indicates that, when 
carefully collected, data on respiratory emergencies pro
vide an adequate instrument for studies of environmental 
epidemiology, and it strengthens the findings of research 
on asthma epidemics in Barcelona by establishing the 
reliability of the data. 
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