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Abstract
Objective-To obtain information about social and
demographic characteristics and lifestyle of adult
patients with cystic fibrosis, including those who do
not attend major specialist clinics.
Design-Confidential self completion postal ques-

tionnaire to adult patients with cystic fibrosis, asking
about social and demographic characteristics, social
class and occupation, employment, education,
insurance and social security benefits, symptom
severity, and medical care.
Setting-National association for adults with

cystic fibrosis.
Subjects- 1052 adult members of the Association

of Cystic Fibrosis Adults UK, accounting for 68% of
those with cystic fibrosis in the United Kingdom
population over 16 years of age and over 80% of
those over 25 in June 1990.
Results-The response rate was 82% (397 women,

423 men). MQst adults with cystic fibrosis were
found to be living fulfilling lives into adulthood.
Significantly fewer men were married or cohabiting
than women (110 (26%) men, 175 (44%) women). 420
(55%) responders were working, and of these 235
(56%) had less than two weeks' sick leave a year. Half
of those not employed gave ill health as the reason.
Revealing that they had cystic fibrosis at job inter-
views reduced likelihood of being employed for
those with mild to moderate disease. People with
cystic fibrosis had been less successful than the
general population in achieving 0 level or equivalent
qualifications, but more successful in achieving
A level or higher qualifications. Achievement of any
qualifications enhanced employment prospects irre-
spective of disease severity.
Conclusion-Contrary to an image of chronic ill

health and disability, a high proportion of adults with
cystic fibrosis are living full and productive lives.

Introduction
Cystic fibrosis is the commonest serious inherited

disease among white people, affecting 1 in 2500 live
births in the United Kingdom. After its recognition in

19361 and its description as a clinical entity in 1938,2
the prognosis has improved from a few months of life to
a median age of survival of over 20 years.3 Over a third
of cystic fibrosis patients are now over the age of 15,4
and the number of patients is increasing by 100 to 120
patients a year, most ofwhom are adults.5 Considerable
rises in the number of adult patients are forecast by the
year 2000.6

There have been few studies of adults with cystic
fibrosis with respect to employment, education,
housing, insurance, and other features of lifestyle, and
most such studies have been based on patients attend-
ing large clinics, who may be unrepresentative of the
total population with the disease. Patients attending
the cystic fibrosis clinic in Melbourne were found to
have a good outlook with respect to employment and
social life,7 and a study at the Brompton Hospital
characterising clinical and social features of patients
attending its cystic fibrosis clinic found a similarly
good outlook.8
Our study aimed to describe the social and demo-

graphic characteristics of adults with cystic fibrosis in
the United Kingdom and the medical care they receive
and to provide baseline data from which the impact of
changes recently introduced into the National Health
Service can be assessed.

Subjects and methods
SUBJECTS

All 1052 people with cystic fibrosis aged over 16 who
were alive and known to the Association of Cystic
Fibrosis Adults UK (ACFA) on 1 July 1990 were
studied. Adults with cystic fibrosis become known to
ACFA by transfer from the Cystic Fibrosis Research
Trust's mailing list when they reach the age of 18, or
by direct referral. Many paediatricians inform the
research trust ofnew patients with cystic fibrosis, with
their family's consent, on diagnosis. ACFA member-
ship is biased towards patients attending larger treat-
ment centres where there is awareness of the cystic
fibrosis trust, but it contains a substantial proportion of
patients who would not be included in a study based on
large clinics.
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Estimates ofthe number ofadults with cystic fibrosis
in different age groups alive at the middle of 1990 were
obtained from the United Kingdom Cystic Fibrosis
Survey (J Dodge, personal communication). The
ACFA mailing list represents approximately 68% of
patients with cystic fibrosis over the age of 16 in the
United Kingdom, and over 80% of those aged 25 or
more.

METHODS

Data were collected by a self administered multiple
choice questionnaire covering social and demographic
characteristics, employment, education, life insurance,
social security benefits, general practitioner services,
and hospital care. Severity of disease was assessed by
calculating percentage of predicted weight for height
and by a standard symptom questionnaire. Breathless-
ness, cough, sputum, abdominal discomfort, and
fatigue were each rated on a five point scale ranging
from none to very severe, and a summary score was
calculated as the average of these five symptoms. The
score was strongly associated with other measured
indicators of health status such as percentage of
predicted weight for height, unemployment due to ill
health, receipt of medically assessed benefits, use of
health services, and patient's own perception ofdisease
severity. Symptom scores were normally distributed
for both sexes around a mean of 2-20 for men and 2-39
for women.
The questionnaire was mailed by the ACFA execu-

tive officer at the Cystic Fibrosis Research Trust with
a reply paid envelope and explanatory letter. Confi-
dentiality was maintained by using a reference number
system. Non-responders were sent two further copies
of the questionnaire with reminders. Age, sex, and
regional health authority of residence were obtained
from the ACFA mailing database for all non-
responders after the final mailing for comparison with
responders.

ANALYSIS

All questionnaires were coded by two people. Social
class was assigned using the patient's occupation, the
father's if the patient was not employed, and the
mother's if no other occupation was available. On this
basis, social class could be assigned to 98% of subjects.
Data were analysed with the Epi-Info and BMJ Confi-
dence Intervals Analysis statistical packages. 95%
Confidence intervals for single proportions and the
differences between two proportions were calculated
with the normal or exact methods where appropriate.
Where analogy is made to the general population,
comparison figures are taken from Social Trends.'0

Results
RESPONSE

Questionnaires were returned by 866 subjects. Not
all respondents answered all questions. Analysis for
each question was based on responders to that question.

TABLE I-Response to questionnaire by age and sex

Men Women

Total Total
No of population Response rate No of population Response rate
replies with as % of replies with as % of

Age group received cystic fibrosist population received cystic fibrosist population

17-24 242 606 40 233 453 51
25-34 159 217 73 133 148 90
35-44 19 22 86 23 23 100
45-54 1 2 50 7 7 100

¢55 2 2 100 1 1 100

Total 423 849 50 397 631 63*

*p<0*05 v men.
tEstimated by United Kingdom Cystic Fibrosis Survey, September 1990.
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FIG 1-Age distribution of adults with cystic fibrosis responding to
questionnaire
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There were 186 non-responders, giving a response rate
for ACFA members of 82%, and for the whole British
population with cystic fibrosis of 56% (table I). The
response rate increased with age and was significantly
higher in women (397, 85%) than men (423, 79%) (95%
confidence interval for difference 1 1% to 10-6%). The
median age ofresponders was 22 and the maximum age
was 67 for men and 56 for women (fig 1). There was no
significant difference in age or region of residence
between responders and non-responders.

HOUSEHOLD DETAILS

Overall, 237 (56%) men and 191 (48%) women with
cystic fibrosis lived with their parents, this difference
being significant (difference 0 3% to 14-0%). The
proportion living with parents fell with increasing age,
from 82% ofthose under 20 to 15% of those over 30 and
none of those over 40. A total of34% (31 -1% to 37 8%)
of cystic fibrosis adults were married or cohabiting,
compared with 61% in the general population over 16
years of age.'0 Women were significantly more likely to
be married or cohabiting than men, with 44% of
women and 26% of men in such relationships (differ-
ence 11 2% to 24-5%).

In the general population in 1987, 11% of house-
holds contained a non-dependent child,'0 defined as a
child over 16, or over 19 if in full time education or
training up to this age. In this study, in 52% (48-6% to
55 3%) of households the subject was a non-dependent
child.

EDUCATIONAL ACHIEVEMENTS

More responders left school without any qualifica-
tions (116/800, 15%; 12-2% to 17-4%) than in the
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general population (1 %).'1 The proportion was higher
in manual social classes (58/198, 29%) than in non-
manual social classes (55/683, 8%, difference 14-6% to
27-9%) and was related to disease severity. In those
without qualifications the mean symptom score was
2-59 compared to 2-36 in those with qualifications
(difference 0-087 to 0-375). However, 188/730 (26%;
22-6% to 28-9%) of responders had A level qualifi-
cations or their equivalent (fig 2) compared to 19% of
the general population, and this was also related to
symptom score, the mean in those with A levels being
2-26, and without 2-44 (difference 0-053 to 0-287).

In all, 348/742 (46%; 42-8% to 50-1%) responders
had taken a further qualification after leaving school
(fig 2). Twelve per cent of men and 12% of women
were graduates, compared with 13% of men and 6%
of women in the general population. There was a
significant social class difference (53% from non-
manual social classes had higher qualifications
compared with 32% in manual social classes; differ-
ence 13-1% to 28-7%). There was no significant
difference in severity of disease between the groups
who had obtained and had not obtained higher qualifi-
cations.
Those with qualifications of any sort were more

likely to be in paid employment (59% of those with
school leaving qualifications, 37% of those without;
difference 16-7% to 34-9%) at all levels of disease
severity.

EMPLOYMENT

At the time of the questionnaire 468 (54% (50-3%
to 57-4%)) responders were in paid employment
compared with 69% of the general population over 16.
Men were significantly more likely to be employed
than women (60% v 51%; difference 2-0 to 16-1) and
the proportion in employment rose with age to 40 years
and decreased thereafter (table II). Weekly hours
worked by adults with cystic fibrosis were not signifi-
cantly different from those worked by the general
population.

Severity of disease as measured by symptom score
was significantly higher in those who were unemployed
due to ill health (table III). Over half (235, 56%) of419

employed adults with cystic fibrosis had had less than
two weeks' sick leave in the previous year, and 34%
(144) had had less than 1 week. Only 6% (24) had had
more than 12 weeks' sickness absence. Absence was
not related to age, sex, or social class.
Of those who were not in paid employment, 30%

(106) were students. Of the remainder, 70% (182/352)
gave ill health as a reason. The proportion of students
decreased and the proportion who cited ill health
increased with age, and there were significant sex
differences in the reasons given for unemployment-
more women than men were not in paid employment
because of either ill health or homemaking (table III).
At job interviews, 77% of respondents (585/757) tell

the lay interview panel that they have cystic fibrosis,
either always or sometimes. Those who said they never
revealed that they have cystic fibrosis were more likely
to be employed (64% (110/172) v 53% (311/585),
difference 2-5% to 19%), than those who revealed their
cystic fibrosis at job interviews, but the questionnaire
did not ask about responses to confidential medical
questionnaires. This difference was significant for
those with mild to moderate disease but not those with
severe disease.
Another household member was not working

because of the cystic fibrosis of63/737 (9%) respondents,
of whom 37 (58%) were parents, 13 (21%) partners,
and 8 (13%) siblings or other relatives. Of the
respondents, 393 (45%; 41-8% to 48-3%) gave an
occupation other than housewife for their mother,
whereas 69% of women aged 45-60 in the general
population are employed.

SOCIAL CLASS AND OCCUPATION

Table IV shows the social class distribution for those
adults with cystic fibrosis who are employed. In
comparison to the general population, significantly
higher proportions of patients with cystic fibrosis of
both sexes were following non-manual, particularly
clerical, occupations. In comparison to their parent of
the same sex, those who responded to the question-
naire were more likely to be engaged in non-manual
occupations (difference 4-2% to 28% for men and 2-7%
to 28-7% for women).

TABLE iI-Adults with cysticfibrosis currently in paid employment

Men Women

Difference (95%
95% % Of general 95% % Ofgeneral confidence interval)

No of No (%) Confidence population No of No (%) Confidence population between men and
Age group respondents employed interval (%) employedt respondents employed intervals (%) employedt women (%)

<20 91 38 (41-8) 31-5 to 52-6* 75 90 39 (43-3) 32-9 to 54 2* 65 15 (-16-0 to 12-8)
20-30 234 147(62-8) 56-6to69-0* 86 219 119(54-3) 47-7to60-9* 70 8-4(-0-56to 17-5)
30-40 50 41(82-0) 68-6to91*4* 94 49 27(55-1) 41*2to69-0* 69 26-9(937to444)*

>40 10 5(50-0) 18-7to81-3 50 13 43(30-8) 9- to61-4 43 5-6(-39-3to50-4)

Total 385 231 (60-0) 371 189 (50-9) 9-06 (2-0 to 16-1)*

*p<0OS.
tAged 16-64; taken from Social Trends.'"

TABLE III-Employment status ofadults with cysticfibrosis

Sex Age

% Difference % Difference Mean symptom score
No (%) of No (%) of (95% confidence No (%) No (%) (95% confidence (95% confidence

Employment category men women interval) under 20 20 and over interval) interval)

In paid employment 222 (58-0) 179 (48-4) 9-6 (2-49 to 16 7)* 73 (41-0) 328 (57-0) 16-0 (7-75 to 24.3)* 2-2 (2-15 to 2-28)
Students 57 (14-9) 49 (13-2) 1-7 (-3-32 to 6-60) 71(39-9) 35 (6-0) 33 9 (26-3 to 41.3)* 2-2 (2-06 to 2-31)
Not employed:

Illhealth 81(21-1) 101(27-3) 6-2(0-04to12-3)* 28(15-7) 154(26-8) 11-1(4-59to17-5)* 2-9(2-81to3-02)t
Homemaking 2 (0-5) 30 (8-1) 7-6 (4-71 to 10-5)* 0 (0-0) 32 (5-6) 5-6 (3-69 to 7-44)* 2-3 (2-11 to 2-53)
Unable to find work 16 (4-2) 7 (1-9) 2-3 (-1-52 to 4-72) 5 (2-8) 18 (3-1) 0-3 (-2-49 to 3-14) 2-3 (1-95 to 2-52)
Other 5 (1-3) 4(1-1) 0-2 (-1-33 to 1-77) 1 (0-6) 8 (1-4) 0-8 (-6-27 to 2-29) 2-4 (1-92 to 2-87)

Total 383 (100) 370(100) 178 (100) 575 (100)

*p<0-05.
tComparison with those in paid employment.
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TABLE iv-Social class distribution ofadults with cystic fibrosis in paid employment

Men Women

No (%) with % Of No (%) with % Of
cystic 95% Confidence general cystic 95% Confidence general

Social class fibrosis interval (%) populationt fibrosis interval (%) populationt

I (Professional) 12 (7) 3-5 to 11-2 8 5 (3) 1 0 to 6-9 2
II (Intermediate) 34(19) 13-0 to 24-3 20 31(13) 7-7 to 17-8 9
IIIN(Clerical) 71(39) 31-9to46-1* 16 109(69) 58.8to73-3* 52
IIIM (Skilled manual) 45 (25) 18-5 to 31-0* 37 16 (10) 5-7 to 15-3 9
IV (Semiskilled) 12 (7) 3-5 to 11-2* 14 8 (5) 2-1 to 9-3* 23
V(Unskilled) 1 (<1) ,0 01 to 3-02* 5 0 00 to 2.2* 7

Total 182 (100) 100 165 (100) 100

*p<O05 Compared with general population.
tAged 16-64; taken from General Household Survey, 1989.'

Discussion
This study is the first to provide data on lifestyle

from a large sample of adults with cystic fibrosis
outside a major clinic: although inevitably influenced
by survival effects, the survey shows that a substantial
proportion of patients with cystic fibrosis now live
fulfilling and productive lives well into adulthood.

Both the sample and the responders are likely to be
biased in favour of those of higher social and educa-
tional status. No other appropriate sampling frame was
available outside major clinics. Although responders
may be biased towards independent, articulate indi-
viduals in employment, unemployed people may have
had more time to reply, and this is supported by a
higher response rate among women, who had a lower
employment rate. The possibility of sampling bias
and responder bias should be borne in mind when
considering the rest of the results.

Overall, adults with cystic fibrosis seem to have
difficulty in achieving independence, with only one
third married or cohabiting, and a higher proportion
than in the general population remain in the parental
home. Men were significantly less successful in this
respect. Men may have more difficulty with delayed
physical maturity, and in fulfilling the traditional male
societal role of "provider" when faced with chronic
medical problems. The proportion of responders
achieving independence from parents rose with age
and suggests that independence is delayed rather than
prevented by the presence of cystic fibrosis. Neverthe-
less, the high proportion who are still dependent on
their parents may have important implications for
housing and health and social services needed for those
who remain at home as their parents become elderly
and frail.
The employment record ofadults with cystic fibrosis

is good. On average, both sexes achieve 80% of the
employment rate in the general population over 16
years, with no reduction in working hours and only a
minority reporting prolonged sick leave. To some
extent this must represent a survivor effect, with those
in better health entering employment. Ill health is an
important cause of unemployment, particularly with
increasing age.
The high proportion of adults with cystic fibrosis

in non-manual occupations may reflect selection or
response bias. They may, however, choose non-
manual occupations because they are unable to fulfil
more physically demanding jobs, and their preference
may also reflect trends towards clerical, service, and
information technology jobs within society as a
whole.12
One finding of concern is the increased likelihood of

adults with cystic fibrosis who said they never reveal
their cystic fibrosis at job interviews being employed,
compared with those who said they reveal their cystic
fibrosis sometimes or always. Those who do not reveal
their cystic fibrosis are less severely affected and may
be better able to disguise their disease to lay observers.

But even those with mild and moderate disease were
more likely to be employed if they did not reveal their
cystic fibrosis, suggesting that doing so places the job
seeker at a disadvantage. Failing to reveal cystic
fibrosis may be disadvantageous or even illegal. It is
important to educate employers with facts so that
discrimination is prevented. People with cystic fibrosis
might be advised to confine information about their
disease to confidential medical questionnaires.

People with cystic fibrosis are less likely to achieve
0 level or equivalent qualifications than the general
population but more likely to have A levels, and
women with cystic fibrosis are more likely to have
degrees. Those who did not obtain 0 level or A level
qualifications had more severe disease. These findings
may reflect survival bias, with severe disease resulting
in lack of qualifications and premature death, the
survivor population going on to get higher quali-
fications. However, the finding that school leaving
qualifications are associated with disease severity high-
lights the importance of ill health at this age and
suggests the need for flexibility in the education of
those who suffer health problems during study for
examinations. Different study models of reduced
intensity could be considered for those experiencing
health difficulties. This is important because qualifica-
tions of any sort enhance subsequent employment
independent of disease severity.
The success of adults with cystic fibrosis in con-

ducting their lives, education, relationships, and
employment has been bought at some cost to the
family. Although fewer than one in 10 identified
another family member as unable to work due to their
cystic fibrosis, the employment rate among mothers of
adults with cystic fibrosis is less than that expected in
women aged 45-60. This suggests considerable and
largely unrecognised sacrifice by mothers of people
with cystic fibrosis.
When cystic fibrosis was first described it was a fatal

disease of children. Increasingly, adult patients are
achieving independence, careers, and impressive edu-
cational attainments. This study has identified some
areas in which adults with cystic fibrosis may need
extra help, notably in obtaining school leaving qualifi-
cations and for young men to achieve independence. It
has also shown that treatment of children with cystic
fibrosis has produced adults who are fit, active, and
integrated for most of their lives.
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