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ABSTRACT: To investigate the influence of demographic and 
physiological variables on the degree of distress associated with asthma, 
124 patients were recruited from six countries. All patients responded to 
76 items relating to symptoms and impacts of asthma on daily living by 
marking a 10 cm visual analogue scale (V AS) to indicate the degree of 
distress associated with any particular item. The influence of three 
factors, age, sex and forced expiratory volume in one second (FEV1), on 
these V AS scores was investigated. Differences between patients ac· 
counted for 13.4% of the total variance (sum of squares) in VAS scores. 
There were no significant effects of sex, age or FEV 

1 
on VAS score (p>O.OS 

in each case). The separate proportionate contribution of each of these 
three factors to the total variance in item scores ranged from 0.02% 
(FEV

1
) to 0.2% (sex). There were significant differences between the 

mean V AS scores from the six countries (p<0.01) but these differences 
contributed to only 3.6% of the total variance in the measured V AS 
scores. We conclude that demographic and disease related factors 
account for very little of the differences in the degree of distress that 
patients attach to the symptoms and effects of asthma. We suggest that 
it is possible to make meaningful comparisons between countries of tbe 
impact of asthma on patients' lives. 
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In the context of health care, quality of life is taken 
to be concerned with patient's perception of the severity 
of their disease and it's effect on their lives. It is unique 
to each individual. In contrast the measurement of 
'Quality of Life' is concerned with the calculation of a 
value or a profile of values that may be taken to 
represent that patient's state within the context of a 
population of patients. The use of such measures usually, 
therefore, contains the assumption that patients respond 
to the effects of their disease in broadly similar ways. 
We have recently demonstrated that, in patients drawn 
from one asthma clinic in England, differences between 
patients in the amount of distress that they associate 
with the symptoms and effects of asthma on their lives 
were relatively small. In addition we found that 
demographic and disease related factors had little 
effect on the way that these affected their lives [1]. 
To further test for possible influences on the degree to 

which patients respond to their asthma, we have 
now extended our investigation to three European 
countries • Finland, Italy and Holland, the U.S.A. and 
Thailand. 

Methods 

Subjects 

One hundred and twenty four patients were 
recruited from asthma clinics in six countries; 
England (n=20), Holland (n=20), Finland (n=20), 
Thailand (n=24), Italy (n=20) and U.S.A. (n=20). 
Initially 40 patients were recruited in England. To 
allow a balanced distribution of patient numbers 
from other countries only 20 patients were randomly 
selected for inclusion in these analyses. 
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Procedure 

Four interviewers took part in the study. All were 
from our department. Before collecting the data, an 
agreed standardized procedure was established such that 
each interviewer used the same method and style 
of presentation and gave explanations in the same man
ner. For non-English speaking countries a translated 
version of the questionnaire was available, the meaning 
and content of each item in the questionnaire was 
validated against the original version through 
careful discussion between the interpreter and the 
interviewer prior to administration. Details of patient' s 
age and forced expiratory volume in one second 
(FEV) were noted, except in Thailand, where peak 
expiratory flow rates (PEFR) were obtained. Patients 
were introduced to the concept of a visual analogue 
scale (V AS) by either the interpreter or the interviewer. 
Patients were then asked to rate a verbally presented 
range of items concerning respiratory symptoms 
and the effect of asthma on everyday life. Twenty 
nine items referred to the severity and frequency 
of symptoms (SYMPTOMS) e.g. frequency of 
cough, wheeze, shortness of breath and sputum 
production. Forty seven items referred to the effects on 
everyday life (IMPACTS) e.g. restrictions in 
mobility, household activities, self-care, social 
contacts and employment. Patients responded to each 
item by rating the degree of distress they would 
experience for the situation described in that item. 
Ratings were made on a 10 cm V AS scale, one for 
each item. To minimize any "carry over" effect patients 
were not able to see their previous responses. The end 
points of the scale were " no distress" and "maximum 
imaginable distress". The score for each item was 
expressed as a percentage of maximum (i.e. as a 
percentage of 10 cm). 

Analysis 

The appropriate non-parametric statistics 
(Spearman's correlation coefficient or Mann-Whitney's 
U-test) were performed on each item to determine 
the association between the patients' V AS scores 
and each of the measured variables: age, sex, 
spirometry and nationality. To assess the 
significance of the association, a repeated measures 
analysis of variance was performed between each 
factor and the total mean V AS scores for the 124 
subjects. 

A generalized linear model technique was 
applied using all the V AS scores as the dependent 
variable in a multiple analysis of covariance with 
age and FEV1 as covariates and sex, item and nation 
as factors . This allowed the evaluation of the 
proportionate contribution of each of the independent 
variables to the total variance (i.e. sum of squares) in 
V AS scores whilst controlling for the effect of the 
remaining variables in the model. 

All computations involving spirometry used the per
centage predicted FEV 1 or in the case of Thailand, 
percentage predicted PEFR. 

Results 

Patient details 

The details of the patients are summarized by country 
in table 1. The overall mean age was 43 yrs (range 
17-75 yrs) and overall mean FEV1 (excluding Thai
land) was 79% (range 20-134%). In Thailand the mean 
PEFR was 87% (range 40-145%). The sex ratio for the 
total sample was 80/44 (f/m). There was a significant 
difference in FEV 

1 
between the sexes; the mean male 

FEV
1 

was 68% compared to 85% for the mean female 
FEV

1 
(ANOVA, p<O.OOI). There was no difference in 

age between the sexes (p=0.315). Simple regression 
analysis was performed between patient's age and FEV

1 
for the total sample and within each country. There were 
two significant negative associations produced from the 
within-countries regressions, Holland (r2=0.2, p=0.04) 
and Italy (r2=0.4, p=0.004). For the total sample 
(excluding Thailand) there was a significant negative 
relationship between age and FEV1 (r

2=0.12, p=0.0006). 

Table 1. - Summary of the proportionate contribution to 
the total sum of squares in VAS score (expressed as a 
percentage) within each country for four factors: 
between-subject differences, sex, age and FEV, (PEFR 
in Thailand) 

Proportion of variance % 

Country Between- Between- Age FEV
1 

or 
subjects sex PEFR 

England 14.4••• 6.8 ... 1.0 ... 0.7••• 
Holland 5.4**• <0.1 NS 0.3* 0.2* 
Finland 7.5*** 0.1 NS 0.2 NS 2.1••• 
Thailand 12.8••• <0.1 NS 6.o••• 1.1*•• 
Italy 16.6*** 0.7 ... <0.1 NS 0.2 .. 
USA 10.2••• 0.1 NS 0.1 NS <0.1 NS 

Significance of the p-values is indicated by: Ns: p>O.OS; •: 
p<O.OS; ••: p<0.01; ••• : p<O.OOl. FEV

1
: forced expiratory 

volume in one second; PEFR: peak expiratory flow rate; VAS: 
visual analogue scale. 

Distribution of VAS scores 

The distribution of V AS scores for the SYMPTOMS 
items showed that 46% of the total number of responses 
fell into the range of scores between 0-60%, while 27% 
of the responses fell into the highest score range of 90-
100%. In contrast, for IMPACTS items, 23% of the 
responses lay between 0-60% while 49% of the 
responses fell into the highest score range of 90-100%. 
There was a significant difference in the distribution of 
the scores between the SYMPTOMS and IMPACTS 
items (ChF, p=0.05). 
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Table 2. - Mean scores ±so for four variables: age, sex, spirometry and VAS score tabulated by 
nation 

England Holland Finland Thailand Italy USA p-value 

Age yrs 40±14 52±17 48±10 39±12 40±15 43±15 0.023 
Sex (f/m) 11/9 12/8 16/4 18/6 11/10 12/7 0.4 
FEV

1 
%/ 85:t23 63±21 94:t28 76±24 74:t22 0.001 

PEFR % 87:t28 
VAS% 64±31 81:t37 65±32 69:t29 72±30 71±30 0.0001 

The p-values are derived from analyses of variance; except for sex where the distribution was tested by Chi
squared. FEV

1 
and PEFR are as % predicted. For abbreviations see legend to table 1. 

Patient variation in VAS scores 

The differences between individuals accounted for 
5.4% of the total sum of squares in V AS scores in 
Holland and 16.6% in Italy, in the other countries the 
differences between patients lay between these extremes 
(table 1). Taking the results from all countries, the 
proportion of the total variance in scores due to the 
differences between subjects was 13.4%. 

Influence of nationality 

The mean V AS scores from each nation are contained 
in table 2. A Kruskall-Wallis one-way analysis of 
variance was computed between nationality and item 
V AS score. There were significant differences between 
nationalities for 63 items; 26 were SYMPTOMS items 
and 37 were IMPACTS items. Of these, 43 were 
significant at p<0.01 (26 SYMPTOMS and 17 
IMPACTS). A repeated measures analysis of variance 
using the results from all 76 items also showed a sig
nificant difference between countries (p<0.01), applying 
Scheffe's F-test demonstrated that the significant dif
ferences were between England and Holland (p=0.0003) 
and between Finland and Holland (p=0.002). Overall, 
the differences between countries accounted for 3.6% 
of the total sum of squares for all the V AS scores. 

Influence of sex 

For each item, the Mann-Whitney U -test was 
performed to test for differences between males and 
females. There was a significant difference between the 
sexes at p<O.OS in four SYMPTOMS items ("only cough 
a few days a month", "only wheeze when you have a 
chest infection", "only have shortness of breath a few 
days a month" and "only have shortness of breath when 
you have a chest infection"). A significant difference 
was seen in three IMPACTS items, two at p<O.OS ("only 
stops me doing one or two things" and "cannot go out 
for entertainment or recreation") and one at p<0.01 
("cannot do housework"). In a repeated measures 
analysis of variance utilizing all 76 items there was no 
overall significant difference between the sexes (p=0.16). 
The proportionate contribution of differences between 

sexes on the total variance in V AS scores was 0.2%. 
Analysed by country, there was a significant effect of 
sex on the mean V AS scores in England only (female 
71%, male 54%, p<0.01). The proportionate 
contribution of the difference between sexes to the total 
variance in V AS scores for each country ranged from 
<0.01% in Thailand to 6.8% in England (table 2). 

Influence of age 

Spearman's rank correlation coefficient was 
computed between patients' age and item V AS score. 
The correlation was significant in six items. Five of 
these were IMPACTS items ( 4 were negative 
associations). Three of these were significant at p<0.01 
("my breathing makes it difficult to do such things as 
very heavy manual work, run, cycle or swim fast", 
"cannot play sports or games" and "my chest trouble 
made me stop work"). The one significant SYMPTOMS 
item was significant at p=0.02 ("bring up sputum 
several times a week"). The overall direction of the 
associations was negative. In a regression of age against 
the mean score for each item there was no significant 
association (p=0.24). Analysed by country, there was a 
significant effect of age on V AS score only in Thailand 
(r=-0.68, p<0.01), the proportionate contribution of age 
to the total variance in V AS scores for each country 
ranged from <0.01% in Italy to 6.0% in Thailand (table 
2). Overall, using the results from all six countries, only 
0.1% of the total variance in V AS scores was explicable 
in terms of age. 

Influence of FEV1 

Spearman's rank correlation coefficient was computed 
between patients' FEV

1 
and item VAS score. The 

correlation was significant in fifteen of the 76 items at 
p<0.05, of these four were significant at p<O.Ol. These 
were all IMPACTS items ("not in control of my 
asthma", "have become frail or an invalid", "most 
important problem that I have" and "cannot go out for 
entertainment or recreation"). All of the significant 
correlations were in a negative direction. In a 
regression of current FEV

1 
against the mean score for 

each item there was no significant association (p=0.75). 
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Less than 0.01% of the total variance in VAS scores 
from all six countries was explicable in terms of 
differences in FEV1• Analysed by country, there was a 
significant effect of FEV

1 
on VAS score only in 

Finland (r=0.53, p<0.05). The proportionate 
contribution of FEV

1 
or PEFR to the total variance in 

VAS scores for each country ranged from 0.02% in 
Italy to 2.1% in Finland (table 2). 

Discussion 

The results from this study correspond very closely to 
a previous investigation involving 40 British asthmatics 
[1 ]. The distribution of visual analogue scale (VAS) 
scores were very similar, in both patient groups there 
was a significant difference in the distribution of V AS 
scores between SYMPTOMS and IMPACTS. Within the 
two sets of items, SYMPTOMS and IMPACTS, the 
percentage of responses which fell into the highest range 
of scores (V AS 90-100%) and lowest range of scores 
(V AS 0-60%) differed very little between the two 
populations. In both the previous and current studies, 
there were no consistent significant effects of sex or 
FEV on V AS scores for distress. The statistically 
significant effect of age and the differences between 
nations were small and contributed little to the total 
variance (sum of squares) in distress scores. In the 
analysis of variance, the significant differences in mean 
VAS scores from different countries arose from 
differences between Holland and England and between 
Finland and Holland. The patients recruited in Holland 
had the highest mean age (50% were over 60 yrs) and 
the lowest mean spirometry of the six countries in the 
study. Interestingly, the Dutch patients demonstrated 
the smallest differences between subjects (only 5.4%) 
and very small or no significant effects of age, sex or 
FEV1, despite the inclusion of patients with a wide range 
of age and impaired FE~r It is not possible to ascribe 
the high VAS score in Holland to the patients' ages, 
because in all the countries (including Holland), the 
influence of age on distress was very small. Furthermore, 
in those few items in which an age effect was seen, the 
direction of the association was in the opposite 
direction, increasing age being associated with less 
distress for a given item. Significant negative correla
tions were found between FEV 

1 
and distress score in a 

minority of items, but overall this effect is too small to 
explain the higher distress scores in Holland. We 
cannot, therefore, satisfactorily explain the uniformly 
high scores in the Dutch patients. With Holland removed 
from the analysis there was no significant difference in 
VAS scores between countries at p<0.05. PATRICK et al. 
[2] previously demonstrated considerable agreement in 
the assessment of health status values on the Sickness 
Impact Profile (a general health status measure) between 
two English speaking countries - America and England. 
Our results would suggest that agreement regarding the 
quantitative assessment of distress associated with 
asthma is not just restricted to countries which share a 
similar common language. 

The absence of a major effect of impaired spirometry 
on distress scores supports observations from previous 
work. Objective measures of lung function appear to 
have little association with 'quality of life' scores or 
even exercise capacity. KINo and CoTES et al. [3] 
demonstrated that the predictive power of a negative 
attitude regarding health was greater than that of FEV 
in the association between these factors and exercis~ 
capacity. A similar observation was made by MoRGAN 
et al. [4] using the 12 min walking test in patients with 
chronic obstructive airways disease. In a large popula
tion of patients with chronic obstructive airflow limi
tation a very poor association was found between 
spirometry (FEV1, forced vital capacity (FVC) and 
PEFR) and Sickness Impact Profile score - an established 
measure of general health [5]. While in the same patients, 
the 6 min walking distance correlated well with the 
Sickness Impact Profile score. 

The results from the current study confirm our earlier 
observation that the distress associated with 
SYMPTOMS was on average lower than that associ
ated with IMP ACT items. This confirmation in a larger 
and more heterogeneous population adds weight to our 
hypothesis that restrictions on daily living due to diseases 
of airflow limitation cause more distress than the 
symptoms themselves. While there clearly are 
differences between patients, none of the demographic 
or disease related factors that we measured could account 
for these differences. In a longitudinal follow-up of an 
American national sample, 'well-being' was more closely 
related to differences in temperament between subjects 
than objective circumstances such as age (6]. In Hol
land, 0RMEL [7] concluded from a six year longitudinal 
study that responses to measures of 'well being' seem 
to be chiefly dependent on the individual. In patients 
with asthma, other workers have already identified 
combinations of attitude and personality characteristics 
that would seem to enable patients to cope better with 
chronic disease. KINSMAN et al. [8] identified six 
attitudinal clusters in the responses of hospitalized 
asthmatic patients to a scale regarding patient attitudes 
to chronic respiratory illness and hospitalization. KOBASA 
et al. [9] postulated an adaptive 'personality set', which 
enables some individuals to minimize negative life 
events, such as the symptoms and restrictions associated 
with a chronic disease. By looking at the relationship 
between patients' own assessment of their disability 
using 'quality of life' measures and objective measures 
of respiratory dysfunction it may be possible to identify 
those patients who would benefit from greater 
psychological support to enable them to adopt an 
appropriate model for adapting to life with a chronic 
disease. 

In conclusion, our findings suggest that it is valid to 
compare patients' responses to the distress associated 
with asthma, even though the patient sample may differ 
quite widely in objective circumstances such as age, 
sex, nationality and disease state. This allows greater 
confidence in 'quality of life' measures for the pursuit 
of patient orientated and patient derived assessments of 
perceived health. In the long-term, this may allow 
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clinicians to identify, with reference to objective 
measures of disease severity, those individuals who are 
the least able to adapt to the restrictions imposed by a 
chronic disease. 
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Influence de facteurs demographiques et lies a la maladie, 
sur le degre de detresse associee au.x symptomes et au.x 
restrictions de la vie quotidienne dus a l'asthme dans six 
pays. F.H. Quirk, C.M. Baveystock, R. Wilson, P. W. ]ones. 
RESUME: Nous avons recrute 124 patients en provenance de 
six pays, afin d'investiguer !'influence de variables 
demographiques et physiologiques sur le degre de detresse 
associe ~ I'asthme. Tous les patients ont repondu ~ 76 
questions en rapport avec les symptomes et les impacts de 
l'asthme sur la vie quotidienne, en indiquant, sur une echelle 
analogique visuelle de 10 cm (V AS) le degre de detresse 
associee a chacune des questions. L'influence de trois facteurs 
sur ces scores V AS a ete investiguee (age, sexe, et VEMS). 
Les differences entre Ies patients rendaient compte de 13.4% 
de la variance totale (somme des carres) des scores VAS. 11 
n'y avait pas d'effet significatif du sexe, de !'age ou du VEMS, 
sur le score VAS (p>0.05 dans chaque cas). La contribution 
proportionnelle separee de chacune de ces trois facteurs ~ la 
variance totale des scores par item, s'etalait de 0.02% (VEMS) 
~ 0.2% (sexe). L'on a note des differences significatives entre 
les scores V AS moyens en provenance des six pays (p<0.01), 
mais ces differences ne contribuaient que pour 3.6% dans la 
variance to tale de scores V AS mesures. No us concluons que 
des facteurs demographiques ou lies ~ la rnaladie interviennent 
tres peu dans Ies differences dans le degre de detresse que Ies 
patients attribuent aux syrnptornes et aux effets de I'asthme. 
Nous suggerons qu'il est possible de faire des cornparaisons 
significatives entre Ies pays sur !'impact de l'asthrne sur la 
vie des rnalades. 
Eur Respir 1., 1991, 4, 167-171. 


