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Case finding in elderly people: validation of a
postal questionnaire
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SUMMARY A continuing concern of primary care is to pro-
duce economical methods of case finding among elderly pa-
tients to reduce unmet need in practice populations. This
paper reports the use of a postal questionnaire to identify
high dependency groups and the use of statistical methods
to produce a formula which weights the relative importance
of different items in identifying patients with a high level of
dependency. It appears possible to identify such high
dependency cases reliably at the cost of assessing between
one half and two thirds of the population aged 75 years and
over.

Introduction
INCREASING numbers of very frail elderly people have posed
major problems for health and welfare services in the UK.

Although the absolute number of pensioners is not expected to
grow substantially over the next 20 years it is the number of peo-
ple aged 75 years and over, 'the true elderly' and the major con-
sumers of services, which is expected to grow substantially. In
addition, between 1981 and 2011 the number of people aged 85
years and over is expected to double.'
Most surveys of elderly people have clearly demonstrated a

hidden 'iceberg' of unmet medical and social need. For very frail
elderly people such problems are frequently multiple, severe and
inter-related.2-9 In general practice, where such needs can be
first identified, the service provided has been demand driven
and although a high proportion of retired people see their general
practitioner at least once a year,'0 a number of studies have
demonstrated that this approach fails to identify many cases of
quite severe need. A different type of systematic assessment may
be helpful in alerting primary health care teams to this problem
and to the need for expensive detailed assessments in particular
individuals.

There is a substantial literature on the issue of 'screening' or
more precisely, as Williamson has argued, 'case finding'."
Screening has been defined by epidemiologists as the detection
of presymptomatic abnormalities in a population,'2 whereas
case finding is concerned with the early detection of symptomatic
problems before they would normally be presented.""3
However, opinion seems to be divided about the value of case
finding, especially in terms of the costs involved, although most
sources seem to argue that there are likely to be benefits to the
elderly person in terms of earlier access to treatment for relatively
minor incapacitating conditions, improved morale and possibly
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reduced mortality rates.6"4-20 Economic benefits result from
reductions in the number of days spent in hospital and a shift
to more planned workload with fewer out of hours crises in
general practice.'5",8

However, in order to mount comprehensive case finding and
surveillance programmes of the high risk age group in general
practice a considerable injection of new resources would be re-
quired, since expensive trained nursing staff or even general prac-
titioners themselves have been used in most programmes.2' In
the present economic climate, a method that reduced costs,
without reducing benefits, might become more attractive. Postal
'pre-screening' is one such method, The objective of this techni-
que is to reduce the number of time-consuming assessments by
cheaply and accurately identifying those individuals with a low
probability of experiencing needs. The most well known attempt
to validate this approach was undertaken in Glasgow by Barber
and colleagues, who used a simple postal questionnaire where
any single negative response made the patient eligible for a visit.
The results from the questionnaire were compared with the 'pro-
blems' identified by practice nurses visiting the patients.22
However, the exercise was only undertaken on a sample of 100
patients; the case definition criteria were unclear, referring to
the presence of problems of unspecified degrees of severity; and
the statistical method used gave equal weight to each item of
the questionnaire, without taking account of their potentially
differing discriminatory power. It is possible that a method us-
ing different weights and focussing more upon functional dif-
ficulties could be more sensitive in identifying appropriate
cases.23

This paper describes a larger scale validation of a similar
postal questionnaire in one health district in north east England,
using a clearly understood method of case definition, based upon
a standard measure of dependency, and using a more
sophisticated range of statistical techniques to identify the
relative importance of each questionnaire item.

Method
Postal questionnaire
The postal questionnaire was designed to be short and simple
to complete, in order to maximize the response rate. It covered
one side of A4 paper and had 18 questions, in a yes/no format,
covering social support, disability, recent stresses, and mood state
(Appendix 1). The validation of the postal questionnaire was
undertaken as part of a project on case finding and surveillance
in the district.

Study practices
The study was carried out in three group practices (A, B and
C) in an inner city district of north east England. The practices
were self selected on the basis of having an age-sex register and
being willing to participate. The smallest practice (practice A)
had a substantial number of elderly people living in high rise
accommodation while the largest (practice C) covered an area
of relatively high social status.

Administration of the questiQnnaire
Patients aged 75 years and over were identified from the age-sex
register of each practice. As this part of the age-sex register is
not routinely used it is subject to.a high degree of inaccuracy,
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particularly list inflation. The primary health care teams were
asked to identify those patients who had died, moved (changed
practice) or were in institutions, and these patients were exclud-
ed. All patients on the modified list were sent the postal ques-
tionnaire, a reply paid envelope, and an explanatory letter from
their general practitioner. After three weeks, a second question-
naire was sent to those who had not responded to the first.

Interviews
All patients, whether they had responded or not, were interview-
ed at home by either a health visitor or a district nurse recruited
solely to work on this project. Following initial training the health
visitor was involved in a small pilot study of the interview and
postal questionnaire and was then involved in training the district
nurse to standardize interview approaches. All interviews were
carried out within three months of receipt of the questionnaire.
This interview was a structured questionnaire which included
standard items covering personal and domestic circumstances,
individual items covering activities of daily living, and health
status. Intellectual impairment was tested using the informa-
tion/orientation sub-test of the Clifton assessment procedures
for the elderly24 and anxiety and depression were detected us-
ing the 12 item subset of the general health questionnaire.25
Standard cut off points were used for these measures.2425 An
assessment was made of the extent to which need was unmet,
and whether the informal carers were under stress.

Follow up
The data from the postal questionnaire and the interview were
recorded on a microcomputer using. a standard commercial
database software package. All the information was fed back
to the primary care teams, and any action or follow up was ar-
ranged by them. This was intended to provide baseline infor-
mation for an ongoing programme of surveillance, run by the
primary health care teams themselves.

Validation
In order to validate the data obtained from the postal question-
naire against a readily understood measure of dependency, a
composite measure of potential needs was derived from the in-
terview data based upon the 'interval of need' concept developed
in a survey of elderly people in Glasgow,2627 and used in subse-
quent studies.3'28

'Potential need was divided into three grades of severity, ac-
cording to the interval elapsing between necessary periods
of help. The least severe grade was "long interval need" when
help was required at intervals of 24 hours or more. This
grading was applied to subjects who were able to walk in-
doors, use the WC, boil a kettle, and prepare a light meal,
but who could not do domestic work or go out to the shops.
They needed relatively unskilled help for an hour or two a
day.

Rather more disabled were those subjects who were not
capable of providing themselves a hot meal or drink, but who
were able to go to and use the WC unassisted. They needed
two, three, or more periods of help every day at intervals of
three to six hours. They thus had "short interval need".
The most severely disabled were those subjects who, as a

result of immobility or instability, were unable to safely and
without help or supervision rise from bed or chair, walk to
the WC, use it and return. Their toilet needs might arise at
any time by day or night, at short or unpredictable intervals...
This group was therefore described as having "critical inter-
val need". '26

The interview data were analysed to develop a combination
of the items from the postal questionnaire which best predicted
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which patients were in a severe need category (short or critical
interval need). This reflected the importance of the demands
made by such patients on health and social services, particular-
ly with regard to expensive resources, such as hospital and
residential care beds. Data from the middle-sized practice (prac-
tice B) were used to develop this predictive model because of
its intermediate size. The predictive value of these items was then
validated upon the data from the other two practices. The most
important properties of the model are its sensitivity (its ability
to identify those in need), its specificity (its ability to identify
those not in need), and its ability to reduce the number of in-
terviews which might be required in a comprehensive case-finding
scheme.

Logit analysis was used to estimate the probability of a pa-
tient being in the low dependency category. This technique can
be used when the characteristic being predicted is binary, in this
case high or low dependency where high is defined as short or
critical interval need and low as long interval need or no
dependency.29 A number of equations were estimated and that
considered best in terms of criteria of economy and statistical
significance is reported here. Items with t values less than one
were rejected since their inclusion did not contribute to improved
explanation. The statistical package Questat was used.30

Results
Descriptive statistics
For the purpose of analysis patients aged 75 years and over from
practices A and C have been considered together and compared
with patients from practice B. A total of 1005 patients were ex-
pected from practices A and C and 465 from practice B. There
were no significant differences between the patients in these two
groups in terms of age and sex. Table 1 shows the response rates
for the postal questionnaire and the interview. The different
numerical base for the postal questionnaire and interview reflects
further exclusions owing to death and institutionalization before
the interviews were undertaken. The overall response rates of
91% for the postal questionnaire and 86% for interviews are
very acceptable, particularly since all those patients who could
not be positively excluded were considered to be potential
respondents. Even if the response rate is based on the total ex-
pected population, the response rate to the postal questionnaire
was 89% for practice B and 84% for practices A and C. This
difference between practices could be explained by list inflation
since in practice C 15% of patients were found to have died or
have been institutionalized compared with only 5% in practice
B. Similarly, it is likely that a number of patients could not be
traced because the registers were not up to date.
The results in Table 2 indicate that, as might be expected,

significantly more non-respondents to the postal questionnaire
were dependent and suffering from intellectual impairment than
respondents. The non-respondents, therefore, formed an 'at risk'
group of patients who would require follow-up.

Table 3 shows the prevalence rates of dependency, intellectual

Table 1. Response rates to postal questionnaire and interview for
patients included in the study and the total expected practice
populations aged 75 years and over.

Total no. of Total expected
patients contacted practice population
(% response rate) (% response rate)

Practices Practice Practices Practice
A and C B A and C B

Postal
questionnaire 912 (91) 448 (91) 1005 (84) 465 (89)

Interview 891 (86) 433 (87) 1005 (77) 465 (81)
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Table 2. Dependency and intellectual impairment among the 1 141
interviewees according to whether they were respondents or non-
respondents to the postal questionnaire

% of patients

Non-
Respondents respondents
(n 1 105) (n =36)

Dependent (critical or short
interval need) 20.4 44.5

Suffering intellectual
impairment 2.3 19.4

n = total number of patients. 'P<0.001; 'P<0.01.

Table 3. Prevalence of dependency, intellectual impairment and
depression by practice.

% of patients in practice:

A and C B
In = 765) (n = 376)

Dependency level:
None 38.8 40.4
Long interval need 39.3 39.9
Short interval need 10.1 9.6
Critical interval need 11.8 10.1

Intellectual impairment 2.9 2.7
Depressed mood/anxiety 14.1 8.2

n = total number of patients.

impairment and anxiety/depression among the interviewees in
the three practices. Overall, 21.1% of the 1141 patients were in
the short or critical interval need group. The level of dependency
was higher among older patients - 37.2% of the 85 years and
over age group were in the short or critical interval need group
compared with 18.1% of those aged 75-84 years. Intellectual
impairment was present in 2.9% of the group, risingfrom l.9/o
in the 75-84 years age group to 7.3% in those aged 85 years
and oyer.

Predictive statistics
The final-model, based on practice B, is shown in lhble 4.
Negative coefficients are associated with high dependency and
positive coefficients with low dependency. The only item which
does not follow the expected pattern is bereavement. However,
since this model is intended to predict high dependency, it is likely
that the positive coefficient for bereavement represents the loss
of a very dependent person by a less dependent one, and hence
bereavement is associated with. the relatively low. dependency of
the carer.
The probability of a patient being in the low dependency

Table 4. Predictive model using items from the postal questionnaire
based upon practice B.

Variable Coefficient t-statistic

Age -0.037 1.04
Male sex -0.757 2.06*
Able to go out without help 1.532 3.99
Cannot prepare meal on some days - 1.136 2.87
Has difficulty making hot drink - 1.048 1.60
Needs help to wash or dress -0.643 1.14
Needs help to use toilet - 2.308 2.16*
Someone close has died in last year 0.865 1.85
Has moved house in last year - 1.426 2.76*
Constant 4.373 1.52

'P<0.001; 'P<o.01; *P<0.05.

category may be estimated from the items in Thble 4 using the
formula:

exp (Zx)
l + exp (x)

where Ex is the sum of the coefficients for a particular case.
The effects of different cut off points or probability levels on
patients being in the low dependency category can then be ex-
amined (Table 5). It is clear that the probability level has to be
set reasonably high to ensure that a sufficiently high propor-
tion of patients with high dependency are detected.
Although the model in Table 5 was developed to detect the

more severe degrees of dependency, most (75/o) of the false
positives at the probability level of 0.90 consist of patients with
the less severe, long interval need. With a cut off point of 0.90
the model identified 467o of the responding population of prac-
tices A and C and of practice B as cases for interview. As well
as those with predicted need it would be appropriate to attempt
to interview all non-respondents to the postal questionnaire since
these tend to be of higher dependency than respondents.
Therefore a rather higher proportion of cases would be detected
than these figures suggest. Using the most conservative response
rates to the postal questionnaire in practices A and C gives a
figure of 55% of patients who would have to be visited. Based
upon the present study, the interviewees would include 86% of
those with the most severe degrees of need (critical and short
interval), and 58% of those with long interval need. In all only
16%o of those identified for interview would lack some degree
of need. Figure 1 illustrates how the approach might work in
a general practice setting with 500 elderly patients over the age
of 75 years.

In a practice setting this approach could appear complicated
to use. Accordingly, the rather more simple scoring adopted by
Barber and colleagues, where a 'risk' response to any item indi-
cates the need for an,assessment visit,22 has also been employed
using those items from the postal questionnaire which were

Table 5. Predicted and assessed dependency of patients by practice for different probability levels of predicted need.

No. of patients in No. of patients
practices A and C in practice B

Probability level of predicted Low High Sensitivity Specificity Low High Sensitivity Specificity
need need need (%) (%) need need (%) (%)

0.85 No predicted need 431 36 212 11
Predicted need 154 122 77 74 83 56 84 72

0.90 No predicted need 376 29 185 10
Predicted need 209 129 82 64 110 57 85 63

0.95 No predicted need 234 13 98 6
Predicted need 351 145 92 40 197 61 91 33
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Figure 1. An outline of the use of the method in a hypothetical
general practice using the predictive model with a probability level
of 0.90.

predictors of dependency in the equation (items 4,6,7,9,10,11 and
15 from the postal questionnaire). Of these items those with the
best predictive value were the ability to go out (4), the ability
to prepare meals (6) and the need for help to wash and dress
(9). Table 6 indicates the predictions of need using this method.
Comparing Tables 5 and 6 it can be seen that the simpler ap-
proach has an effect similar to setting the probability level at
between 0.90 and 0.95. Using this technique for practices A and
C a sensitivity of 0.87 was achieved, and a specificity of 0.50.
Allowing for non-respondents who would require an interview,
6501o of the population aged 75 years and over would need to
be visited and 90%o of the very disabled would be detected.

Discussion
In this study the overall response rate to a short postal ques-
tionnaire was high at about 910lo of the eligible population. This
is particularly encouraging given that conservative assumptions
were made in calculating response rate. Factors contributing to

this would seem to be the use of second mailing, provision of
reply-paid envelopes and the positive response of elderly patients
to a request from their general practitioner. Comparison of the
dependency levels found in this study with those of other studies
is difficult although those found here appear to be a little higher
than those observed by Isaacs and Neville who found 14.2%o
of the 75-84 years age group and 30.6% of those aged 85 years
and over in the short or critical interval need group. This com-
pares with 18.101 and 37.2% respectively in the present study,
which is closer to the findings of Bond and Carstairs, although
direct comparison is difficult since the latter include institutional
populations in their figures.

Both techniques used for identifying high dependency patients
in this study worked relatively well. The choice of probability
level for patients being in a high dependency category can be
seen as a cost-benefit decision; the higher the probability
threshold chosen, the greater the chance of identifying all depen-
dent people, but also the greater the cost as more interviews are
required. There is thus a trade-off between sensitivity, the pro-
portion of 'true positives'. and specificity, the proportion of 'true
negatives' identified. For an exercise such as screening it is like-
ly that the user would wish to exchange a lower specificity for
a higher level of sensitivity to ensure that the highest number
of patients in need are identified. It is noteworthy that the item
concerned with living alone did not enter the equation since other
studies have indicated that it has a high predictive value in screen-
ing.31 This is probably due to the focus upon functional deficits
in the present study.

If the approach described here is compared with the work in
Glasgow it can be seen that the approach of Barber and col-
leagues would be markedly more expensive. In the Glasgow
study, 7707o of a practice population would be expected to have
problems, albeit of an unspecified and probably varied severi-
ty, and 8101o of the population would have to be seen.22 Using
one of the methods described here, either 55% or 65%1o of the
population aged 75 years and over would have to be interview-
ed. Thus, whereas the approach used by Barber and colleagues
is simple and detects morbidity in lower dependency groups it
is more costly than the present approach and provides no in-
formation about the severity of the problems detected. Further
studies could usefully examine the effectiveness of such a screen-
ing technique in detecting other target populations, such as those
with psychiatric disorders, although it is likely that for such con-
ditions non-respondents would prove to be an even more im-
portant group.

It is not possible to argue from this study whether case fin-
ding is a more effective approach than awaiting the symptomatic
presentation of problems. However, concern to increase preven-
tive health care among the elderly and growing pressure to target
health care services more effectively make this the central ques-
tion for further work. If case finding is superior to symptomatic
presentation then the benefits must be largely due to a more
structured and wide-ranging approach to assessment since the
majority of patients see their general practitioner at least once
a year and non-consulters tend to have good health.8"0203233
However, the cost of implementing such detailed structured

Table 6. Predicted and assessed dependency of patients by practice using the simpler approach of a positive response to certain items
on the questionnaire.

No. of patients in No. of patients in
practices A and C practice B

Low High Sensitivity Specificity Low High Sensitivity Specificity
need need (%) (%) need need (%) (%)

No predicted need 294 21 1 51 7
Predicted need 291 137 87 50 144 60 90 51
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assessment of all those over the age of 75 years could well pro-
ve excessive. The postal questionnaire approach is based on the
assumption that further investigation would be dependent upon
the results of home interviews and it is possible that a less staff-
intensive form of opportunistic case finding might be more cost
effective. Indeed, this was the approach chosen by practice B
for the continuing surveillance of their patients following this
study. However, it must be remembered that the content of such
opportunistic screening must be different from a normal con-
sultation in order to obtain additional benefits.15"l8"l9 Further-
more, opportunistic screening in the surgery would be unlikely
to yield as much information about home circumstances as
domiciliary assessment. In addition, a planned approach using
nurses to undertake home visits may make greater use of the
knowledge of those already in contact with the patient and im-
prove the structure of their information collection. Consulta-
tion based screening using simple predictive information in-day
to day practice, may include advantages from both
approaches.31
The new contract for general practice proposes that annual

reviews be undertaken of people aged 75 years and over living
in their own homes.34 However, the findings of this study, like
others,'6 raise the question of whether home visits to all pa-
tients are the best use of resources, particularly if 'high risk'
patients can first be identified by other means. However, even
under the new contract there remains the question of which
members of the practice should visit which patients and in what
order patients should be seen. Postal screening offers a means
of focussing the scarce and most expensive resources on those
patients at greatest risk.

Appendix 1. Questions used in the postal questionnaire survey of pa-
tients aged 75 years and over.
1. Do you: live alone?

live with husband/wife?
2. Do you look after anyone?
3. Do you have a relative or friend who you can rely on for

help?
4. Can you usually go out by yourself, without anyone to help

you?
5. Can you walk around inside the house without someone help-

ing you?
6. Are there days when you are unable to prepare a meal for

yourself?
7. Is it difficult for you to get a hot drink when you need one?
8. Do you usually need help with getting in or out of bed?
9. Do you usually need help to get yourself washed or dressed?

10. Do you usually need help to use the toilet?
11. Has anybody you were fond of died in the last year?
12. Are there often days when you don't see anyone at all?
13. Can you easily get help in an emergency?
14. Have you had any serious illnesses or accidents in the last

year?
15. Have you moved house in the last year?
16. Do you find that you have much less energy than you did last

year?
17. Do you find that you get a lot of problems with your memory

lately?
18. Do you often feel sad or lonely?

References
1. Craig J. The growth of the elderly population. Population

Trends 1983; 32: 28-33.
2. Bergman K. Psychogeriatrics. Medicine 1973; 9: 643-652.
3. Bond J, Carstairs V. Services for the elderly. Scottish health

services studies no 42. Edinburgh: Scottish Home and Health
Department, 1982.

4. Currie G, MacNeil RM, Walker JG, et al. Medical and social
screening of patients aged 70-72 by an urban general practice
team. Br Med J 1974; 2: 108-111.

5. Hay EH. A geriatric survey in general practice. Practitioner
1976; 216: 443-447.

6. Pike LA. Screening the elderly in general practice. J R Coll
Gen Pract 1976; 26: 698-703.

7. Freedman GR, Charlwood JE, Dodds PA. Screening the aged
in general practice. J R Coll Gen Pract 1978; 28: 421-425.

8. Williams EJ, Bennett FM, Nixon JV, et al. Sociomedical study of
patients over 75 in general practice. Br Med J 1972; 2: 445-448.

9. Williamson J, Stokoe IM, Gray S, et al. Old people at home:
their unreported needs. Lancet 1964; 1: 1I117-1120.

10. Office of Population Censuses and Surveys. Third national
study of morbidity statistics from general practice. OPCS
Monitor 1986; MB5, 86/1.

11. Williamson J. Screening, surveillance and case-finding. In: Arie T
(ed). Health care Qf the elderly. London: Croom Helm, 1981.

12. Department of Health and Social Security. Prevention and
health (Cmnd 7047). London: HMSO, 1977.

13. Taylor R, Ford G, Barber H. The elderly at risk. Research
perspectives on ageing 6. Mitcham: Age Concern, 1983.

14. Barber JH. Preventive care of the elderly in general practice.
In: Caird Fl, Evans JG (eds). Advanced geriatric medicine 3.
London: Pitman 1983.

15. Hendriksen C, Lund E, Stromgard E. Consequences of
assessment and intervention among elderly people: a three year
randomised controlled trial. Br Med J 1984; 289: 1522-1524.

16. McEwan RT, Davison N, Forster DP, et al. Screening elderly
people in primary care: a randomized controlled trial. Br J
Gen Pract 1990; 40: 94-97.

17. Gray JAM, Almond G, Freer C, et al. Screening and case
finding. In: Gray JAM (ed). Prevention of disease in the
elderly. Edinburgh: Churchill Livingstone, 1985.

18. Tulloch AJ, Moore V. A randomized controlled trial of
geriatric screening and surveillance in general practice. J R
Coll Gen Pract 1979; 29: 733-742.

19. Vetter NJ, Jones DA, Victor CR. Effect of health visitors
working with elderly patients in general practice: a randomised
controlled trial. Br Med J 1984; 288: 369-372.

20. Williams ES, Barley NH. Old people not known to the general
practitioner: low risk group. Br Med J 1985; 291: 251-254.

21. Brodsky J, Haron T, Katz H, et al. Screening content in
preventive health examinations of the elderly. Jerusalem:
Brookdale Institute of Gerontology, 1986: D-131-86.

22. Barber JH, Wallis J, McKeating E. A postal screening questionnaire
in preventive geriatric care. JR Coll Gen Pract 1980; 30: 49-51.

23. Freer CB. Gernatric screening: a reappraisal of preventive strategies
in the care of the elderly. J R Coll Gen Pract 1985; 35: 288-290.

24. Pattie AH, Gilleard CJ. Manual of the Clifton assessment pro-
cedure for the elderly. London: Hodder and Stoughton, 1979.

25. Goldberg DP. The detection of psychiatric illness by
questionnaire. London: Oxford University Press, 1972.

26. Isaacs B, Neville Y. The measurement of need in old people.
Scottish health service studies no 34. Edinburgh: Scottish
Home and Health Department, 1976.

27. Isaacs B, Neville Y. The needs of old people; the 'interval' as
a method of measurement. Br J Prev Soc Med 1976; 30:
79-85.

28. Challis D, Davies B. Case management in community care.
Aldershot: Gower, 1986.

29. Kennedy P. A guide to econometrics. London: Martin
Robertson, 1979.

30. Knox B, Missiakoulis S. Questat user guide: part II.
Canterbury: Personal Social Services Research Unit, University
of Kent, 1984.

31. Freer CB. Consultation-based screening of the elderly in
general practice: i pilot study. J R Coll Gen Pract 1987; 37:
455-456.

32. Ebrahim S, Hedley R, Sheldon M. Low levels of ill health
among elderly non-consulters in general practice. Br Med J
1984; 289: 1273-1275.

33. Williams El. Characteristics of patients aged over 75 not seen
during one year in general practice. Br Med J 1984; 288:
119-121.

34. Department of Health and the Welsh Office. General practice
in the National Health Service. A new contract. London:
HMSO, 1989.

Acknowledgements
We thank the two interviewers, the partners of the three practices in-
volved and their patients for the help given in this study.

Address for correspondence
Dr D Challis, Personal Social Services Research Unit, Cornwallis
Building, The University, Canterbury, Kent CT2 7NF.

104 British Journal of General Practice, March 1991


