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SUMMARY In a community survey based on the Cardiff
electoral register a sample of 737 adults were questioned
about what they would do in certain illness situations. The
20 hypothetical situations varied in terms of the age of the
patient and the severity and seriousness of the illness. Peo-
ple were asked to choose from 13 reactions of differing
urgency from taking home remedies, going to bed or stay-
ing indoors to dialling 999 and calling an ambulance.

The authors' perceptions of the appropriateness of the
reactions often did not match that of the public. In some
situations, notably those involving changed bowel habits,
black motions and high temperature with stiff neck, the
public were thought to under-react, while in other cases, for
example those involving bleeding, there was a tendency to
over-react. Women were more likely than men to make ap-
propriate responses, as were those in social classes 1 and
2. Those whose education was limited only to elementary
or secondary school were more likely to be defined as over-
reactors or changers. These same characteristics were
observed in the over-65-year-olds.
Although the methodology described in this paper needs

further development, the study points to a number of con-
ditions where the public seems more or less concerned than
the medical profession. It also suggests that health educa-
tion programmes could pay more attention to illness
behaviour.

Introduction
THE relationship between symptoms and illness behaviour

has been the subject of increasing research since the pioneer-
ing work of Kasl and Cobb' and Mechanic.2 Last3 was one of
the earliest to use the term illness 'iceberg' to refer to the fact
that the majority of symptoms people experience do not lead
to a consultation with the doctor. Wadsworth and colleagues4
found a ratio of symptoms to general practitioner consultations
of 5:1 whereas Banks and colleagues5 observed a ratio of 37:1.
In a more recent prospective study, Scambler and colleagues6
recorded ratios for particular symptoms; these ranged from 9:1
for sore throat and 11:1 for stomach ache to 60:1 for headache
and 74:1 for nerves, depression or irritability. Hannay7 asked
patients to grade their own symptoms for pain, disability and
seriousness; 26% of those with severe pain or disability did not
seek professional medical advice, whereas II%o of those with no
pain or disability referred themselves to the general practitioner.
Suchman8 found that three-quarters of symptoms referred to
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a physician had first been discussed with a lay person (usually
a relative). In the study by Scambler the nature of the symp-
toms seemed to have little effect on who was consulted.6 Zola9
found that lay referral was one of the key triggers or precipitants
of medical consultations.
Many general practitioners believe that a substantial propor-

tion of consultations are inappropriate. In a study by Dunnell
and Cartwright'0 a fifth of general practitioners questioned felt
that over half of their surgery consultations were 'trivial' or un-
necessary. When exploring the views of 307 doctors they found
examples where lay people were less likely to treat themselves
than was thought 'suitable. For example, taking the doctors'
definition of what was appropriate, fewer lay people would treat
themselves for 'heavy cold, temperature and runny nose' and
might over consult. Whereas 'headache, more than once a week
for a month' would lead to more self-medication and presumably
under consultation.
One objective of the Cardiff health survey was to explore the

responses that were considered the most appropriate by a ran-
dom sample of adults to a set of questions about illnesses of
varying degrees of seriousness.

Method
The Cardiff health survey was carried out in 1986 on a systematic
one in 40 random sample of people on the electoral register for
Cardiff city." Interviews were carried out on 737 people, a one
in five systematic sample of the larger study. The section deal-
ing with illness behaviour described here was part of this home
interview.

Interviewers read out 20 situations in which a person was ill.
These covered patients ranging in age from six months to 84
years and a spectrum of seriousness from 'difficulty cutting
toenails' to 'severe chest pain' (Appendix 1). The respondents
were given a list of 13 possible actions that might be taken and
asked to choose the answer which they thought was closest to
what they would do. For each of the situations the percentage
of respondents choosing each type of action was calculated.
The study was piloted at home by two research officers on

50 people chosen at random from the electoral register and on
a class of 150 medical students who were being trained as home
interviewers. A number of changes were made in the questions
to de-medicalize some of the language relating to symptoms.
Preliminary validation of the instrument was made by interview-
ing a further 50 persons at home and augmenting the routine
interview with more detailed open questions which were
audiotaped.

In order to analyse the overall appropriateness of responses
the authors decided for each situation what could be considered
an under-reaction, appropriate reaction or over-reaction. For
each individual the number of over- and under-reactions was
calculated and the respondents were then grouped into four
types: over-reactors, under-reactors, appropriate reactors and
changers (Appendix 1).

Information on sex, age, marital status, social class, educa-
tion and accommodation was recorded for each respondent. Age
was subdivided into four classes; under 25, 25-44, 45-64 and
65 years and over. Marital status included single, married, divorc-
ed/separated, widowed and other. Social class included 1,2,3
manual and 3 non-manual, 4,5 and other. Educational level was
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assessed on the basis of elementary or secondary school, col-
lege, university and other. Accommodation was owner occupied,
privately rented, rented from the council or other. The results
were analysed using chi-squared tests with Yates' correction
where appropriate.

Results
The participants were similar to the population in the 1981 cen-
sus with regard to age, sex and social class. No information was
available about the non-participants so it was not possible to
estimate the bias from this source. A total of 721 completed ques-
tionnaires were analysed.

Analysis by response
Combining responses for all the situations, the mean percen-
tages of respondents choosing each action were as follows: home
remedies 4%; family advice 201; contacting district nurse or
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health visitor 6%; attending the chiropodist or optician 8% (only
appropriate for two questions); consulting chemist 3%0; phon-
ing general practitioner for advice 15%; making a non-urgent
appointment with general practitioner 14/o; urgent appointment
12%; asking the general practitioner to visit 22%; going direct
to casualty or dialling 999 12 !o. Table 1 shows the percentage
of the 721 respondents choosing each type of action for each
of the hypothetical situations.

Informal/nursing care. The conditions for which the largest pro-
portion of respondents would use home remedies were sore
throat in a child (23%1) and diarrhoea and vomiting in a 25-year-
old adult (22%). The next most popular use of home remedies
was for a young woman with stiff neck and high temperature,
who wants to lie in the dark (7%0).

Family advice was chosen most often for the woman who is
very depressed and suicidal (140o) and the 75-year-old man with
increasing difficulty remembering things (70o).

Table 1. Respondents' choice of reaction to the 20 hypothetical illness situations in order of urgency of action (see appendix 1 for full
definitions of situations and reactions).

Percentage of respondents choosing each action' (n =721)

Non- Urgent
Chirop- urgent appoint-
odist/ GP appoint- ment GP

Home Family opti- District Health phone ment with home Dial
Hypothetical situations remedies advice cian nurse visitor Chemist advice with GP GP visit Casualty 999

15. 55 yr old woman with severe
pain in arm and chest <1 0 0 <1 0 <1 9 <1 2 27 4 56

17. 6 yr old boy with severe
nosebleed 4 1 <1 <1 <1 1 18 1 3 12 48 8

14. 65 yr old woman who vomits
up a pint of blood 1 <1 0 <1 <1 <1 10 4 15 24 20 24

13. 60 yr old man who coughs
up a lot of blood <1 <1 0 0 <1 <1 14 6 29 24 14 12

16. 10 yr old girl with temperature
and pain in stomach 3 <1 0 <1 <1 2 14 4 9 52 6 8

10. 20 yr old woman with high
temperature, stiff neck who
lies in the dark 7 <1 0 <1 <1 2 17 2 6 52 3 8

9. 50 yr old man with black
motions 1 <1 <1 <1 <1 <1 15 8 26 36 4 6

11. 82 yr old woman who keeps
falling over <11 <1 <1 4 5 <1 13 12 11 43 3 5

2. 6 yr old child with sore throat,
temperature and difficulty
swallowing 2 1 0 0 < 1 2 26 8 16 40 3 1

3. 6 mnth old baby with diarrhoea
and vomiting 2 2 0 3 3 1 26 5 13 40 3 1

12. 35 yr old woman, very
depressed and suicidal <1 14 0 <1 13 0 26 5 15 13 <1 4

7. 50 yr old man with bright red
blood when bowels are open <1 0 0 <1 0 <1 12 17 52 12 2 1

4. 70 yr old woman with stiff
shoulder 4 <1 0 3 6 2 14 45 7 12 2 1

5. 25 yr old adult with diarrhoea
and vomiting 22 <1 0 <1 <1 22 16 14 7 16 <1 <1

1. 6 yr old child with sore throat 23 1 <1 <1 <1 16 27 16 5 10 0 0
6. 50 yr old man with bowels

open more often 4 1 0 1 <1 8 16 43 16 7 <1 0
20. 84 yr old man with increasing

difficulty hearing 1 1 <1 5 15 <1 12 51 3 5 <1 0
19. 75 yr old man with increasing

difficulty remembering 4 7 <1 4 27 <1 10 28 2 4 <1 <1
18. 80 yr old man unable to cut

toenails <1 1 79 8 7 0 1 <1 <1 <1 <1 <1
8. 78 yr old woman with

difficulty reading <1 <1 87 <1 3 0 1 5 <1 <1 0 0

aPercentage answering 'don't know'/'not sure' or giving no answer are not shown.
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Contacting the district nurse or health visitor was chosen by
the highest number of respondents for the less urgent situations
involving the elderly: difficulties with memory, hearing, balance,
cutting toenails and stiff shoulder.
Asking advice at the chemist was considered the most ap-

propriate response by more than 2% of the population for on-
ly three situations. These were for the young adult with diarr-
hoea (22%), the child with a sore throat (16%) and the 50-year-
old man with bowels open more often (8Gb).
General practitioner care. Phoning the general practitioner for
advice was thought the most appropriate reaction by between
1% and 27% of respondents, according to the situation. Those
conditions giving the highest response were the children with
sore throat (27%, 26%), the baby with diarrhoea (26%) and the
woman who is very depressed and suicidal (26%).
The highest proportion of respondents choosing a non-urgent

appointment with the general practitioner were for the elderly
man with hearing difficulty (51%), followed by the elderly
woman with a stiff shoulder (45%) and the 50-year-old man with
bowels open more often (43%). For urgent appointments the
50-year-old man with bright red blood when bowels are open
gave by far the highest response (52%o).
Asking the general practitioner to visit was chosen by a high

proportion of respondents in several cases: the girl with
temperature and pain in her stomach (52%); the young woman
with a high temperature and stiff neck, who lies in the dark
(52%/o); the elderly woman who keeps falling over (43Gb); the
child with sore throat, temperature and difficulty swallowing
(40!70); the baby with diarrhoea and vomiting (40%); the 50-year-
old man with black motions (36%) and the 55-year-old woman
with severe pain in the arm and chest (27Gb).

Emergency care. Going direct to casualty and dialling 999 were
together given as the likely reaction by between 0% and 60%
of respondents. The situations for which most respondents chose
emergency care were the 55-year-old woman with severe pain in
the arm and chest (60Gb) and the situations including blood:
a nose bleed (56Go), vomiting up blood (44Go) and coughing up
blood (26Go).

Not sure. The final option was 'don't know/not sure' and this
was chosen by llGo of respondents for the 75-year-old man with
increasing difficulty remembering and by 7Go of respondents
for the 35-year-old woman who is very depressed and suicidal.
These situations were excluded from subsequent analysis.

Analysis by situation
It is useful to compare the respondents' reactions in different
situations. In the case of the young baby with diarrhoea and
vomiting, 84% of respondents would involve the general prac-
titioner, whereas with the six-year-old child with sore throat and
no other symptoms there was a much greater willingness to use
home remedies (23Go) or to consult the chemist (16bo). The same
child with the sore throat but with a temperature and difficulty
swallowing led to 85Go of people changing their responses, mak-
ing the pattern of reactions to this situation almost identical to
the six-month-old baby.

In the case of the 55-year-old woman with severe pain in the
arm and chest 60bo of respondents said they would go to casualty
or dial 999. Within this overall high figure there were signifi-
cant differences in the characteristics of respondents (P<0.05).
Single, young (under 25 years old), college and university
educated and those still at school or college were clearly over-
represented and there were fewer respondents who were widow-
ed, old (65 years old and over) and retired, living in council ac-
commodation and in social class 3.
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For the six-year-old boy with severe nose bleed 56% of
respondents would go to casualty or dial 999. There were no
differences by sex, marital status, accommodation or educational
level, but significantly fewer people in social classes 4 and 5
would respond in this way (P<0.05). In the case of age there
was no trend but there were fewer old people among those choos-
ing casualty.

Responses to the situation of the 20-year-old woman with high
temperature and stiff neck who wants to lie in the dark were
analysed by grouping actions 1-6,8 and 9 together (labelled
under-reaction) and comparing them with actions 7 and 10-12
(appropriate). The overall percentage who under-reacted was
18Go, with an excess of those in social classes 4 and 5, those
educated to elementary or secondary school only and younger
people.

Appropriateness of responses
When the responses were looked at as a whole and people were
classified according to the appropriateness of their responses
there were 378 appropriate reactors, 74 over-reactors, 48 under-
reactors and 96 changers, based on 596 questionnaires with com-
plete data on 18 situations. The characteristics of these
respondents were analysed as follows.

There were significant differences by sex (P<0.01). More
women than men reacted appropriately (67Gbo versus 58Go) and
more were over-reactors (13%Go versus 11Gb). Fewer women were
under-reactors (6%o versus 11Gb) or changers (13Gb versus 20Go).

Social class differences were also highly significant (P<0.004).
Table 2 shows that there were more respondents in social classes
1 and 2 (75Gbo) among the appropriate group and fewer in all
other categories. Social classes 4 and 5 were the largest group
in both the over- and under-reactors. Educational differences
were also significant (P<0.01) with those educated to elemen-
tary or secondary school only choosing fewer appropriate reac-
tions, fewer under-reactions, more over-reactions and being more
changeable.
Age differences were not significant when analysing all four

types of respondent by four age groups. The only age group
which appeared different was the over-64-year-olds, who were
more likely to be over-reactors and changers and less likely to
react appropriately.

Marital status differences were not significant but more single
people and fewer widows were appropriate reactors. Among
under-reactors the position was reversed, with fewer single people
and more widows.

Table 2. Social class characteristics of appropriate reactors, over-
reactors, under-reactors and changers.

Percentage of respondents

3NM and
1 and 2 3M 4 and 5 Others
(n=190) (n=252) (n= 77) (n = 77)

Over-reactors 7 12 17 22
Under-reactors 6 6 14 13
Appropriate

reactors 75 64 53 45
Changers 12 18 16 20

n =total number of respondents.

Discussion
The proportions of respondents who reported that they would
use home remedies and take family advice were much lower than
the literature on illness behaviour has suggested; even the highest
responses were only 23Go and 14%o respectively. Dunnell and
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Cartwright found a ratio of non-prescribed to prescribed
medicines being taken of approximately 2:1, with two thirds of
their sample having taken medicines during the previous two
weeks.'0 The low percentages in our study may be the result of
the selection of situations. Seeking advice from the chemist was
also chosen by fewer people than we expected, given the cur-
rent view that chemists are often consulted about medical pro-
blems and their solution. Again, the original selection of situa-
tions may account for this.
The results concerning contact with the district nurse or health

visitor suggested that their role in the care of the young and the
elderly was acknowledged by the public. However, the distinc-
tion between the treatment and preventive roles of these two
nurses was not fully understood.
Phoning the general practitioner for advice was selected by

an average of 15% of respondents for all situations. In many
cases this seemed to be an excessively high proportion, particular-
ly for certain childhood conditions, where in several cases it was
chosen by more than 25% of the respondents. The high number
of situations prompting a request for a home visit again indicated
the perceived importance of childhood symptoms and suggested
that these situations are associated with high levels of anxiety.
For example, 40%7o of respondents chose a visit by the general
practitioner for the six-year-old child with sore throat,
temperature and difficulty swallowing and for the six-month-
old baby with diarrhoea and vomiting.
The high proportion of respondents choosing to go to casualty,

whether direct or by ambulance, was remarkable. Situations in-
volving blood were the most likely to lead to a casualty visit,
with nosebleed (56%o of respondents) being the most extreme
example.
The characteristics of the appropriate reactors, the over- and

under- reactors and the changers showed significant differences
with regard to sex, social class and educational levels. Women
were over-represented within the appropriate group. Possible ex-
planations are their more central role in decision making within
the family regarding health and illness behaviour, and their
greater exposure to health professional definitions of what is
appropriate. Men were over-represented among the under-
responders and the changers, and this might be a reflection of
more limited male experience of the health service, although the
under-response may also be related to a real or cultivated
machismo. More social class 1 and 2 patients chose responses
defined as appropriate by doctors while social classes 4 and 5
were labelled as over-reactors, under-reactors and changers,
perhaps because the culture of social classes 1 and 2 is more
in tune with the health professionals. This may suggest that the
definition of appropriateness itself is class based or that dif-
ferent classes have differing experiences of the health service,
including differences of access. On the question of educational
level, those educated only to elementary or secondary school
and those over the age of 64 years reacted in a similar way to
those of social classes 4 and 5 with regard to over-reaction and
changing. There are clearly correlations between educational level
and class. The explanation for older people may lie with their
experience of the health service or changing perceptions of
seriousness of illness. In addition, it may reflect a cohort effect
with behaviour which might have been defined as appropriate
30 years ago now being defined as over-reaction.
The results of the Cardiff health survey are more difficult to

interpret than many similar studies that have looked at symp-
toms and illness behaviour. Respondents were asked what they
would do when confronted with a particular situation and only
rarely was the situation likely to be similar to their own per-
sonal experiences, even though similar symptoms may have been
experienced by other members of their family. The questions

were posed in such a way that it was similar to being consulted
by a neighbour or friend. The methodology also has a number
of limitations. Respondents were forced to choose a single
response to a hypothetical situation, whereas in real life people
may take several actions. The questionnaire requires further
piloting and validation. At present the questions are not evenly
distributed across the range of seriousness and so invite more
over-reaction than under-reaction. A further problem is how to
agree on what is an appropriate response. It is clear that the
authors' view of what is appropriate may differ widely from
other views, but the difficulty of getting agreement in this area
among medical practitioners is considerable.'2

Despite these limitations, the survey has suggested a number
of areas for further study into how the public responds to given
illness situations. There are clearly several situations where a set
of illness symptoms are seen as potentially serious by doctors
but not by the public. Those relating to changing bowel habit,
to black motions and to high temperature and stiff neck were
potentially the most important. The message that chest pain re-
quires urgent action is now well understood, particularly by the
young, but not that changing bowel habit may be an early sign
of bowel cancer. Black motions do not appear to be linked in
the public's mind with bleeding into the gut and 'temperature
and stiff neck' does not appear to be triggering thoughts of
possible meningitis.

In contrast, there were several situations where the responses
of the public were an over-reaction to the clinical situation
described. There was no general pattern. For children the most
extreme exmple was for nosebleed. There were also a set of con-
ditions among adults, including diarrhoea and vomiting, fre-
quency of bowel movements and the presence of bright red blood
with the bowel motions where the over-response involved re-
questing a visit from the general practitioner, an urgent appoint-
ment or even a visit direct to casualty.

There are several reasons why it is important to investigate
over- and under-response to illness by the public. On the one
hand is the recognition that excessive demands may lead to the
over-development of some services at the expense of others which
may be more effective or beneficial. On the other hand there
is the problem of under-response and the responsibility for un-
covering what is currently 'unmet need' In most situations the
public learns what is thought appropriate when they are told
by a receptionist, general practitioner or casualty officer that
they should have come sooner or later or not at all. Once a
definition of 'appropriate! has been agreed it is the responsibility
of the health authority to make this information known to the
public. At present little advice is given by the health service on
how and where to make contact for particular conditions. In
recent years health education campaigns have successfully in-
troduced programmes of primary prevention and health pro-
motion but it could be useful to extend these into the area of
'illness behaviour. Although the methodology described in this
paper needs further development the study points to a number
of conditions which the public are either more or less concern-
ed about than the doctor. It is hoped that it will lead to a better
understanding of the issues that shape peoples perceptions of
the seriousness of an illness and the factors which determine
the actions they take when they feel ill.
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Appendix 1
The situations described to the respondents are shown below, together
with the authors' assessment of the appropriateness of the different reac-
tions (numbered as in footnote).

Under- Over-
Situations reactionsa reactionsa

1. A normally healthy 6-year-old child has
had a sore throat for 12 hours but is
otherwise OK 9-12

2. A normally healthy 6-year-old has had a
sore throat for 12 hours and has a
temperature and difficulty swallowing 11,12

3. A 6-month-old healthy baby has had
diarrhoea and vomiting for 12 hours but
does not really seem ill 9-12

4. A 70-year-old woman finds that her
right shoulder is gradually becoming
more stiff and painful 9-12

5. A healthy adult of 25 years has had
diarrhoea and vomiting for 12 hours but
does not really seem ill 7-12

6. A 50-year-old man notices that he is
having his bowels open more often than
usual over the last few weeks 7,9-12

7. A 50-year-old man notices some bright
red blood in the toilet after having his
bowels open 7,9-12

8. A 78-year-old woman gradually finds
that she is having increasing difficulty
reading the newspaper 7,9-12

9. A 50-year-old man notices that his
motions are very black. He is pale and
sweating 1-6,8,9

10. A 20-year-old normally healthy woman
has been unwell for 12 hours. She now
has a very high temperature, says her
neck is stiff, and she wants to lie in the
dark 1-6,8,9 12

11. An 82-year-old woman keeps falling over
without any obvious reason 11,12

12. A 35-year-old woman becomes depressed
and talks about suicide 12

13. A 60-year-old man who is otherwise
healthy coughs up a lot of blood 1-6,8 10-12

14. A 65-year-old woman who is otherwise
well, vomits up a pint of blood, but she
now seems to be alright 1-6,8 12

15. A 55-year-old woman is lying in bed
pale and sweating. She tells you she has
had a severe pain down her arm and in
her chest for about 15 minutes 1-6,8,9

16. A 10-year-old girl who is otherwise well
has had a temperature and some pain in
the middle of her stomach for 24 hours.
She has lost her appetite and feels sick 11,12

17. A 6-year-old boy who is otherwise well
has had a severe nosebleed for 30
minutes which has not stopped

18. An 80-year-old man is unable to cut his
toenails and eventually they grow so
long and thick that he is unable to put
on his shoes 7,9,11,12

19. A 75-year-old man is having increasing
difficulty remembering things 9-12

20. An 84-year-old man is having increasing
difficulty hearing people speak to him 9-12

aClassification of actions respondent would take: (1) Take home
remedies, go to bed, or stay indoors; (2) Take advice from family or
neighbours or friends; (3) Go to the chiropodist/optician; (4) Contact
the district nurse; (5) Contact the health visitor; (6) Go to the chemist
and ask advice/buy drugs or medicines from the chemist; (7) Phone
the GP and ask for advice; (8) Make a non-urgent appointment to see
the GP at the next surgery time; (9) Make an urgent appointment to
see the GP at the next surgery time; (10) Ask the GP to visit; (11) Go
straight to the casualty department of the hospital; (12) Dial 999 and
call for an ambulance; (13) Don't know/not sure.

Questions 12 and 19 were removed from the subsequent analysis of ap-
propriateness of response because of the large number of 'don't knows.
A respondent's reaction to each situation was scored -1, 0 or + 1 ac-
cording to whether it was an under-reaction, appropriate or over-reaction.
The individual's scores were added up and respondents were grouped
as follows according to their score:
Over-reactions: scored 6 or more for over-reactions and 0 for
under-reactions.
Under-reactors: scored 0-3 for over-reactions and -2 to -5 for
under-reactions.
Appropriate reactors: scored 0-5 for over-reactions and 0 to -1 for
under-reactions.
Changers: scored 4-5 for over-reactions and -2 to -5 for under-
reactions or scored 6 or more for over-reactions and -1 to -5 for
under-reactions.
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