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ABSTRACT: A method for quantitative recording of psychiatric symptoms bas 
been modified for application to respiratory symptoms such as cough, attacks of 
breathlessness, wheezing and dyspnoea. The method was evaluated in a survey 
of 193 subjects without pulmonary disorders and 186 patients with pulmonary 
disorders. The average time taken to obtain scores for four symptoms was six 
minutes. Inconsistencies were few when the subjects selected statements about 
symptoms. Cough score djscriminated between groups of healthy persons with 
various smoking habits. Wheezing score distinguished healthy persons from 
patients with obstructive lung disease more accurately than cough, attacks of 
breathlessness and dyspnoea score. Regression analyses showed that per score 
point of dyspnoea and cough the peak expiratory flow rate decreased by almost 
12 and 7% of predicted, respectively. 
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A correct clinical diagnosis is obtained by history­
taking alone in 85% of cases in a medical out-patient 
clinic [I). Symptom recording has been extensively 
used in surveys of pulmonary diseases [2] and in 
controlled clinical trials [3). The disadvantages of 
symptom recording with the usual questionnaire and 
interview technique are the observer-dependence of 
the variable [4] and its grading on a discrete scale [5]. 
INGHAM [6, 7] developed a recording method for 
psychiatric symptoms and attitudes which attempts to 
avoid these two problems. 

The aims of the present study were to examine the 
applicability of Ingham's method to the quantitative 
estimation of cough, attacks of breathlessness, dysp­
noea and wheezing. How often does this method yield 
inconsistent answers and how time-consuming is it? 
Do the variables discriminate between various smok­
ing habits in healthy persons, and do they discrimi­
nate between healthy persons and patients with 
obstructive lung disease? We also wanted to examine 
the correlation between symptom score and peak 
expiratory flow rate. 

Methods and subjects 

Theory 

A brief description of Ingham's method is given for 
wheezing (fig. 1). A series of four statements (A, B, C 
and D) describes different degrees of wheezing and 
the statements can be ranked in order of severity. The 
four statements can be combined into six pairs of 
statements, and the midpoint between the two 
statements of each pair can also be uniquely ranked. 
The midpoint between two statements is the hypo­
thetical point, which determines whether a given 
individual will choose the weaker or stronger state­
ment as nearest to agreement with his/her wheezing. 

With four statements we constructed a range of six 
scores and with six statements a range of ten scores as 
previously described by FIELD [8] for cough. If a 
person always chooses the weaker statement his 
symptom score will be I. For the pair A/B, if he 
chooses B and for the pair A/C chooses A, his 
symptom score will be 2. 

Selection of statements 

A series of six statements (in Norwegian) was 
devised, describing different degrees of cough, wheez­
ing, attacks of breathlessness and dyspnoea. In a pilot 
study seven chest physicians, four nurses, four 
patients with lung disease and two non-medical 
healthy subjects were asked to rank the statements in 
order of severity. The patients and the non-medical 
subjects showed inconsistencies in the ranking of the 
original statements of wheezing, cough and dyspnoea. 
The number of statements on these three symptoms 
were reduced from six to four, and the precision of the 
wording was improved. The final statements are given 
in the Appendix. 

The pairs of statements were printed on plain cards 
and the statements on each card were numbered l 
and 2. 

Administration of method 

Before presenting the cards a standard instruction 
was given to the subject, asking him/her to select the 
statement, from each pair, which most closely 
described the degree of his/her respiratory symptom. 
The first card given included statements roughly 
midway along the score scale. The cards were 
presented from the top of the deck and the subject's 
answers recorded as shown in figure 2. Two boxes on 
the proforma, one below the other, labelled I and 2, 
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1 never have 
wheezing in 
the chest (A) 

I have a little 
wheezing in the 
chest every 
dayjnight {C) 

l ! Aje A,lt A/D 
midpoint ot 

statement pairs,_, -~9~-8-8 --e-9--6-8---99---< 
ajc ejo c/o 

score (J) ~ r a c s s l 
t occasionatt)f 
have wheezong 
in the chest (B) 

I have wheezing 
in the chest alf 
dayjnight (D) 

Fig. I. Schematic presentation cf a method for scoring wheezing 
frequency. The location of four statements (A, B, C and D) and the 
midpoints between pairs of statements are marked on a line with 
scores. 

Score 
Weaker 
statement 

Stronger 
statement 

Fig. 2. Proforma for recording the subject's answers. Crosses 
have been put in the boxes corresponding to the statements 
nominated by the subject. The responses shown are for a score of 5. 

indicate the first and second statement chosen from 
each pair. The weaker statements appear on the upper 
line, the stronger statements on the lower line. This 
allows the score to be read directly from the record 
and also reveals immediately any inconsistent re­
sponses. The score is given by the number of the card 
at which the responses shift to the upper line. Only 
one cross-over point appears; should more than one 
cross-over point appear, the subject has been incon­
sistent in his responses. Inconsistencies in selection of 
statements on the same occasion were not challenged 
until all cards had been presented. The cards to which 
inconsistent responses were given were then presented 
without comment from a second deck. The test was 
administered to subsets of the population by two 
physicians in a random order. 

Smoking habits were defined by answers given to 
the questionnaire approved by the British Medical 
Council's Committee on Research into Chronic 
Bronchitis [9]. The subjects were asked about their 
previous education. In each subject three peak 
expiratory flow rates (PEFR) were measured, on a 
Wright peak-flow meter, immediately after the inter­
rogation. The mean of the two highest recordings 
was used in the analyses. For the regression analyses, 
the PEFR was expressed as a percentage of the 
predicted value from the age and height regression of 
a healthy urban Norwegian population [10]. Standard 
statistical methods were applied [11). 

Subjects 

The method was applied to two different popula­
tions. One hundred and ninety-five healthy subjects 
(I 13 men and 82 women; mean age 47 yrs), 
participated in a mass X-ray screening. The mean 

PEFR of these subjects was 97% of the predicted 
value. Two subjects were excluded after clinical 
examination because of obstructive lung disease. The 
remaining group consisted of 66% smokers or ex­
smokers and 34% non-smokers. 

A series of 184 in-patients (105 men and 79 women) 
were tested by the same method. The mean age of the 
patients was 52 yrs. It included 78% smokers or ex­
smokers and 22% non-smokers. The mean PEFR of 
the patients was 68% of the predicted value. In 124 
patients the clinical diagnosis was of obstructive lung 
disease, including chronic obstructive bronchitis (80), 
emphysema (12) and bronchial asthma (32) corres­
ponding to numbers 491 - 493 in the International 
Classification of Diseases [12]. The remaining sixty 
patients had lung cancer, fibrosing alveolitis and 
pneumonia of varying severity. 

Results 

Altogether, for the four symptoms, inconsistent 
responses occurred in 8.4% (32/379) of the subjects 
and for 0.7% (35/379 x 18) of the statements. Two 
subjects had more than one inconsistency. All 
inconsistencies occurred in subjects with lung disease. 

Statements on dyspnoea and attacks of breath­
lessness showed six times as many inconsistencies as 
statements on wheezing and cough (table 1). Subjects 
with only primary school education gave significantly 
(p < 0.001) more inconsistent replies (16%) than those 
with university education (3%). No differences in 
recorded symptom scores were observed between the 
two physicians who administered the test. 

The time needed to administer the cards and record 
the symptom score was on average 5.8 min (range: 
2-22 min). In healthy subjects the average time was 
3.9 min and in subjects with lung disease 7.8 min. 

In healthy subjects the distribution of symptom 
score for cough varied significantly (p<O.Ol) among 
persons with different smoking habits (fig. 3). No 
smo.~ing-related differences were observed for attacks 
of breathlessness, wheezing or dyspnoea. The dysp­
noea score was higher (p < O.Ol) in women than in 
men of identical smoking category. 

The mean score for cough, wheezing, attacks of 
breathlessness and dyspnoea in subjects without lung 

Table 1. -Inconsistencies in recording of respiratory symp­
toms by education 

Primary Secondary University Total 
school school 

Symptoms n=144 n=124 n=lll n=379 

Cough 3 0 0 3 
Dyspnoea 10 4 3 17 
Attacks of 
breathlessness 10 3 0 13 
Wheezing 0 2 0 2 

Total 23 9 3 35 



430 A. GULSVIK, 0. K. REFVEM 

DISTRIBUTION CF COUGH SCORE BY SMOKING HABITS 
IN SUBJECTS WITHOUT LUNG DISEASE 

% 
100 

NON-SMOKERS EX· SMOKERS SMOKERS 

80 n'68 n~49 n • 16 

60 

40 

lli£L 20 

0 
I 2 3 4 5 6 I 2 3 4 5 6 I 2 3 4 5 6 

SCORE 

Fig. 3. Distribution of cough scores in clinically healthy subjects 
by smoking habits. 
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DISTRIBUTION OF WHEEZING SCORE 
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Fig. 4. Distribution of wheezing score in healthy subjects and in 
patients with obstructive lung disease. 

disease was 1.49, 1.16, 1.08 and Ll6 and in subjects 
with obstructive lung disease 3.84, 3.54, 4.35 and 2.99, 
respectively. The distribution of the scores judged by 
the size of the chi-squared statistics with five degrees 
of freedom showed that scores of wheezing (fig.4) 
discriminated better between obstructive lung disease 
patients and healthy subjects than scores of dyspnoea, 
attacks of breathlessness and cough. The histograms 
of cough score in particular yielded large overlaps 
between healthy subjects and patients. 

Increasing symptom score for dyspnoea, wheezing 

MEN WOMEN 
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Fig. 5. Respiratory symptoms score and mean peak expiratory 
flow rate (PEFR) as a percentage of predicted value in men and 
women. Each point includes more than ten subjects. 

and cough was associated with decreasing PEFR 
(fig. 5). Attacks of breathlessness were not associated 
with a further decrease in PEFR for symptom scores 
above 4. Simple regression analyses revealed a 
regression slope of PEFR for dyspnoea score twice as 
high as for cough (table 2). The regression slope of 
PEFR on wheezing was significantly higher (p<O.Ol) 
in men ( -9.4%) than in women ( -4.7%). Multiple 
regression analyses did not reveal a higher multiple 
regression coefficient if cough, wheezing and attacks 
of breathlessness were added to dyspnoea as explana­
tory variables. 

Discussion 

If respiratory symptoms are recorded as a discrete 
variable, the progression of symptoms is not impres­
sive in longitudinal studies of chronic obstructive lung 
diseases [I 3]. A more sensitive method for rating 
scores of respiratory disability is highly desirable [ 14]. 
The applicability of a new method for symptom 
recording in a cross·sectional survey can be judged by 
its consistency of answers, observer variability and 
agreement with objectively recorded variables. It is 
also reasonable to compare results of a new method 
with those of a well-known and validated respiratory 
questionnaire. 

The number of inconsistent statements selected 
with Ingham's method was particularly small for 
cough and wheezing. FIELD [8] observed, in men 
employed in industry, ten times as many inconsisten­
cies for cough than the present study. However, he 

Table 2.- Analysis of variance (n-379) for simple linear regression: PEF (% predicted) .. a+b·symptom score 

Regression Regression Standard F- Multiple 
Symptom intercept (a) slope (b) errorofb ratio R 

Cough 98.86 - 6.6 0.7 85.2 0.4293 
Dyspnoea 105.27 -11.6 0.9 173.6 0.5616 
Attacks of 
breathlessness 88.61 - 2.8 0.5 32.4 0.2813 
Wheezing 98.18 - 7.5 0.8 89.3 0.4377 
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used six statements of cough against four statements 
in our study. It is, of course, easier to rank only a few 
statements, but with less statements the symptom 
scale will be Jess sensitive. 

The statements on cough, wheezing and dyspnoea 
in the present study reviewed the last fourteen days, 
and attacks of breathlessness reviewed the last six 
months. A six month period for attacks of breath­
lessness may be too long and could account for the 
high number of inconsistencies for this symptom. 
Optimal recall period for dramatic occurrences such 
as motor vehicle accidents can be as short as three 
months (15]. 

The wording of the statement on dyspnoea would 
probably have been more precise if the statement 'I do 
not get more breathlessness than other people of my 
own age' had been changed to 'I do not get more 
breathless than other healthy people of the same age 
and sex' . 

The present wording of the dyspnoea statement 
may be one cause for the male/female gradient of 
dyspnoea besides the difference in mass index [16 18]. 
The index weight· height- 2 (g ·cm - 2) is usually higher 
in women tha n in men. Another problem in grading 
o f dyspnoea is lhe fact Lha t some subjects seldom use 
stairs, so have not tested awareness of the symptom 
on stairs. 

The Ingham method of symptom recording is 
presumably less dependent on the observer than the 
usual interview, but an observer is involved, so some 
influence cannot be excluded. Several studies [16, 19] 
show a large influence of interviewers on the 
recording of symptoms with standardized interview 
techniques. 

In the healthy subjects cough score was the only 
symptom which discriminated between smokers and 
non-smokers. There is a unimodal distribution with 
peak score I for non-smokers, and a bimodal 
distribution with peak scores I and 4 for smokers 
(fig. 3). A similar distribution was observed by FIELD 
[8]. Several Nordic surveys [16, 17, 20] using the 
Medical Research Council questionnaire have re­
ported a higher prevalence of wheezing and breath­
lessness in smokers than in non-smokers. Why such a 
gradient was not observed in the present survey with 
Ingham's method is unclear, but may be partly due to 
the small number of subjects. 

Wheezing was the most discriminatory symptom 
between healthy subjects and patients with a physi­
cian's diagnosis of obstructive lung disease. It is 
frequently interpreted as a non-specific marker of 
airflow-obstruction due to rapid flow through 
severely narrowed peripheral airways [21]. Cough is a 
much more prevalent symptom in the general popula­
tion but it does not usually imply a disease with 
disability. 

PEFR decreased with increasing symptom score in 
each smoking category. Dyspnoea was more closely 
correlated with airflow limitation than were wheezing, 
cough and attacks of breathlessness, which is in 
agreement with previous studies (22, 23]. Score of the 

latter symptom was so poorly correlated with PEFR 
that both variables should be examined in surveys. 
The decrease in PEFR with increasing symptom score 
was more impressive than the differences in PEFR 
between various smoking groups. 

Recording of respiratory symptoms with Ingham's 
method is cheap and relevant for pulmonary dis­
orders. The method is attractive as an epidemiology 
research tool in occupational medicine and in clinical 
institutions. The agreement between this scoring 
technique and methods using visual analogue scales 
or psychophysical scaling of symptoms should be 
examined in the future. Its definitive value can only be 
determined in longitudinal studies. 

Appendix 

Cough frequency statements 
a) I hardly ever cough 
b) I cough a little occasionally 
c) l cough a little every day 
d) I cough a lot every day 

Statements of breathlessness 
a) I do not get more breathless than other people of 

my own age 
b) I get breathless when I walk up two floors at my 

own pace 
c) I get breathless when I walk on level ground at my 

own pace 
d) I am nearly always breathless when at rest 

Statements on frequency of attack of breathlessness 
a) I never have attacks of breathlessness 
b) I have attacks of breathlessness at intervals of 

several months 
c) I have attacks of breathlessness at intervals of 

several weeks 
d) I have an attack of breathlessness approximately 

every week 
e) I have several attacks of breathlessness every week 
f) I have attacks of breathlessness every day/night 

Wheezing frequency statements 
a) I never have wheezing in the chest 
b) I occasionally have wheezing in the chest 
c) I have a little wheezing in the chest every day/night 
d) I have wheezing in the chest all day/night 
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RESUME: Nous avons modifie une methode d'enregistrement 
quantitatif des symptomes psychiatriques pour I'appljquer a des 
symptomes respi.ratoires comme Ia toux. les crises d'oppression, le 
siffiement rcspiratoire et Ia dyspnCe. La methode a etc cvaluee au 
cours d'une enquete chez 193 sujets sans maladie pulmonaire, et 
chez 186 patients avec maladie pulmonaire. Lc temps moyen pour 
I' obtention d'un score pour les 4 symptomes fut de 6 minutes. II y a 
eu peu de discordance lorsque les sujets ont selectionne les 
affirmations concernant les symptomes. Le score de toux permet Ia 
discrimjnatlon entre les groupes de sujets bien portants avec 
diverses habitudes tabagiques. Lc score de siffiements permet de 
distinguer les sujets sains des patients atteints de maladie 
pulmonaire obstructive, mieux que ne le font Ia toux, les crises 
d'oppression et Ia dyspnec. Les analyses de regression ont montre 
que le debit expiratoire de pointe diminuait respectivement de pres 
de 12 et de 7% des valeurs predites, respcctivement, par point de 
score de dyspnee et de toux. 


