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Evaluation of the use of general practice age-sex
registers in epidemiological research

KEVIN WALSH

SUMMARY
Aim. This study set out to show how well samples from
general practice registers compare with census data, to
describe those characteristics of the population and of the
register that influence the response to postal surveys, and
to demonstrate how general practice records can be used
to assess non-response bias.
Method. The data for this study were obtained from a large
postal survey about low back pain among the general adult
population aged 20-59 years in eight areas of the United
Kingdom, using general practice age-sex registers as the
sampling frame.
Results. The overall response rate was 59%. In the areas
chosen, general practice registers yielded samples of size
and age-sex composition close to that predicted from
national census data. Responses were more likely to be
obtained from women, from older age groups and from
practices where the sample lists had been inspected for
errors. The use of computerized registers and a letter of
recommendation from the general practitioner had no
effect on the response rate. Inspection of the general prac-
tice records ofsubsamples ofrespondents and non-respond-
ents to determine consultation rates suggested that there
was little response bias in respect of the subject of the sur-
vey.
Conclusion. General practice registers can provide a suit-
able sampling frame for epidemiological purposes.
Inaccuracies in the register can be reduced to some extent
by careful inspection, but an irreducible minimum remain.
Information held in general practice records can be useful
in assessing response bias in health surveys.

Keywords: age-sex registers; epidemiology; survey popula-
tion; research methods.

Introduction
IT is often desirable in epidemiological studies to obtain informa-
tion from samples of the general population, rather than from

selected groups who present to general practitioners or to hospi-
tals. For this purpose, a register of the population is needed as a

sampling frame. In the United Kingdom, unlike some of the
Scandinavian countries (personal communication), no wholly
satisfactory population register exists; however, lists of patients
registered with general practitioners have the potential to act as a
suitable sampling frame.
The aims of this study were to show how well samples from

general practice registers compare with census data, to describe
those characteristics of the population and of the registers that
influence the response to postal surveys, and to demonstrate how
general practice records can be used to assess non-response bias.

Method
The data for this study were obtained from an investigation of
the epidemiology of low back pain in the United Kingdom by
means of a postal questionnaire, carried out during 1987 and
1988 (DM thesis, University of Southampton, 1992). The sam-
pling frame comprised adults aged 20-59 years, resident in eight
areas of the UK. Seven of these areas (Arbroath, Darwen,
Dorking, Ilkeston, Peterlee, St Austell and Wisbech) were
defined as urban areas for census purposes by the Office of
Population Censuses and Surveys and one, Radnor, was a county
district. Their total populations ranged from 16 800 to 34 700 at
the 1981 census. Local general practitioners were identified from
listings provided by local family practitioner committees, supple-
mented as necessary by telephone enquiry among the practice
receptionists. Surrounding rural practitioners were included if, in
their own judgement, more than 10% of their patients lived with-
in the survey area, although only that portion of their lists actu-
ally resident in the area was sampled. Local practices were con-
tacted by telephone and subsequently by letter. From those which
agreed to participate, a random one in 15 population sample was
drawn from the age-sex register, in most cases by sorting
through a card index. For the few practices without an age-sex
register, a listing provided by the family practitioner committee
was used. The practice was then asked to inspect the list of
selected subjects, correcting names and addresses and removing
the names of those who had died, moved away, or who were
unsuitable to receive a questionnaire about back pain because of
illness or disability. The general practitioner was also asked to
provide a short letter of recommendation, on practice notepaper,
to be copied and circulated with the questionnaire to encourage
response.

After systematic reduction of the corrected lists to a one in 20
sample, a postal questionnaire on low back pain (33 questions on
11 A4 sides of paper) was sent out. After two months, a further
identical questionnaire was sent to non-respondents, and after
another two or three months, a short letter was sent to persistent
non-respondents enquiring simply whether the subject had suf-
fered from low back pain at any time and during the preceding
12 months.
At least one year after the mailing of the first questionnaire, a

number of group practices in three of the survey areas were
revisited. With the approval of the three district ethics commit-
tees and the practices themselves, the medical records of survey
subjects, both respondents and non-respondents, were examined
for a period of three years; two years prior to the first question-
naire and one year afterwards. For each one year period, it was
noted whether the subject had consulted at least once for any
reason and whether the subject had consulted at least once with
low back pain.

Results
General practice cooperation and sample numbers
One hundred and forty six general practitioners in 46 practices
were identified as serving the study population 136 (93.2%)
in 42 practices agreed to help, eight declined, one could not be
traced by letter or telephone and for one general practitioner,
who had no age-sex register, the local family practitioner com-
mittee was unable to provide a listing of subjects. No informa-
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tion was available about subjects registered with non-participat-
ing general practitioners.

Forty of the 42 practices had an age-sex register, although in
three cases this had only recently been provided, in uncorrected
form, by the family practitioner committee. At the time of the
survey, only two practices held their age-sex register on a com-

puter.
A total of 6074 subjects were originally selected by random

sampling at a rate of one in 15. The task of checking and correct-
ing lists was undertaken with varying degrees of enthusiasm by
different practices. One hundred and nineteen of the 136 particip-
ating general practitioners returned an amended list, accounting
for 5098 of the 6074 subjects; 331 names (6.5% of those
checked) were removed because they were known to have died
or moved away, and 50 (1.0% of those checked) were considered
unsuitable to receive a questionnaire. The proportion of subjects
in whom an amended address was noted varied greatly from
practice to practice, from none to more than a quarter of all those
listed. Subject details from practices which did not return an

amended list were used in their uncorrected form.
Letters of recommendation were obtained from 89 of the 136

participating general practitioners, mostly in the form of a single
document signed by all partners within a practice. None of the
general practitioners who did not check the subject listings pro-
vided such a letter.

After systematic reduction of listings to a one in 20 sample
(except in the case of Darwen where, owing to poor response
from general practitioners, the original one in 15 sample was

retained), 4502 subjects remained.

Completeness of the study samples
In order to estimate how well the general practice age-sex regis-
ter reflected the actual resident population in each area, compar-
ison was made with combined small area statistics from the 1981
national census (unpublished material available on request from
the OPCS). In the five areas where all the general practitioners
practising in the area participated in the survey, 85% to 100% of
the expected numbers were in fact found in the one in 20 register
samples (Table 1). In two of the three areas with incomplete gen-
eral practitioner cooperation the expected deficit was apparent,
and a crude attempt to adjust for this effect has been made by
multiplying the actual sample number by the ratio of the total

Table 1. Comparison of actual and predicted numbers of sub-
jects in the eight survey areas.

Number of subjects (% of predicted sample)

Population
aged 20-59 Predicted Actual 5% Corrected

Area yearsa 5% sample sample 5% sampleb

Arbroath 11 613 581 567 (97.6) -

Darwencd 14 950 997 546 (54.8) 910 (91.3)
Dorkingc 8354 418 413 (98.8) 443 (106.0)
likeston 17 629 881 886 (100.6) -

Peterleec 16487 824 659 (80.0) 738 (89.6)
Radnor 10 026 501 448 (89.4) -

St Austell 9827 491 418 (85.1) -

Wisbech 11 419 571 565 (98.9) -

Total 100 305 5264 4502 (85.5)

81981 census. bActual sample multiplied by ratio of total number of GPs
in area to the number of participating GPs. CGP cooperation incomplete.
din Darwen the predicted, actual and corrected samples constitute a one
in 15 fraction of the sampling frame.

number of general practitioners in the area to the number of par-

ticipating general practitioners (the corrected sample).
Comparison of the age and sex structure of the census popula-

tion and that of the sample showed a fairly close agreement
(Table 2).

Response to the questionnaire
From the total of 4502 subjects, the initial mailing yielded 2096
replies (46.6%) and the reminder a further 571 (12.7%). Thus,
the total number of usable replies was 2667 (59.2%). The short
second reminder produced 525 replies (11.7%). Non-respondents
fell into six groups: those from whom no response of any kind
was received (845, 18.8%), those whom the Post Office reported
as having moved (410, 9.1%), those who were reported to be too
ill or disabled to reply, those who had died, those who returned a
blank questionnaire and/or a letter of refusal to participate, and
others, mainly responses which were clearly not from the person
to whom the questionnaire had been addressed. The final four
groups were all small, totalling 55 subjects (1.2%).

Information was available on several variables which may
have influenced the response rate. Apart from sex, age group and
area of residence, account was also taken of whether the practice
had checked the subject listing and/or provided a letter of recom-
mendation, whether the practice used its own age-sex register or

one provided by the family practitioner committee, and whether
the register was computerized (Table 3). Women responded bet-
ter than men, and older age groups better than younger age
groups. A higher percentage of subjects had moved away in the
family practitioner committee lists than in the lists provided by
practices and the percentage was substantially lower in practices
which checked the provisional list compared with those that did
not. It was also lower in practices providing a letter of recom-
mendation, but it should be noted that these also invariably
checked the list. Computerized registers appeared to be neither
more nor less accurate than card indexes.
The importance of all these variables in combination in deter-

mining response rate was investigated by entering them into a
generalized linear regression model.' The best predictors of
response were, in order: sex, whether or not the list was checked,
age group and area. Whether or not the list was checked was the
simple most important predictor of a subject being found to have
moved away. Having taken account of whether or not the list was
checked, the source of the listing (family practitioner committee
or practice) and the provision of a letter of recommendation had
no significant effect on the response rate.

Consultation rates according to questionnaire response

In the seven group practices revisited after completion of the
study, 1125 sets of case notes were found and examined (84.3%
of all survey subjects in these practices). Most of those not found

Table 2. Comparison of the composition of the study sample (n =
4502) with that of the population in the same areas at the time of
the 1981 census (n = 100 305), by age and sex.

% of study population (census population)
Age group
(years) Men Women Both sexes

20-29 13.8(14.2) 14.2 (13.4) 28.1 (27.6)
30-39 13.8 (13.6) 13.5 (13.2) 27.3(26.8)
40-49 11.7(11.3) 12.4(11.1) 24.1 (22.4)
50-59 9.7(11.4) 10.8(11.7) 20.5(23.1)

All (20-59) 49.0 (50.5) 50.9 (49.4)

n = number of subjects in sample.
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Table 3. Response rate to questionnaire by sex, age group, area and variables relating to the selection of the samples.

% of subjects
No. of

Variable subjects in group Full respondents" All respondentsb Moved away Other non-respondentsc

Entire group 4502 59.2 70.9 9.1 18.8

Sex
Male 2205 53.2 66.0 10.7 21.8
Female 2297 65.1 75.6 7.6 16.0

Age group (years)
20-29 1264 53.2 64.8 11.1 23.3
30-39 1230 61.3 71.8 8.9 18.2
40-49 1084 60.3 72.8 8.3 17.9
50-59 924 63.5 75.7 7.6 14.6

Area
Arbroath 567 62.6 73.0 10.6 16.0
Darwen 546 60.6 71.4 7.7 19.6
Dorking 413 62.9 73.8 6.1 19.1
llkeston 886 52.6 64.6 14.6 19.9
Peterlee 659 54.7 65.8 11.8 20.8
Radnor 448 65.9 79.3 3.6 15.8
St Austell 418 58.9 72.5 8.4 17.9
Wisbech 565 62.6 74.3 4.4 19.3

Source of list
General practitioner 4091 60.2 72.0 8.3 18.4
FPC 411 50.1 59.9 17.3 22.4

Format of list
Card index 4114 59.5 70.9 9.0 18.8
Computerized 388 56.4 70.6 10.6 18.3

List checked?
Yes 3752 61.1 73.0 7.8 18.0
No 750 49.7 60.3 15.9 22.4

Letter provided?
Yes 2989 61.3 73.4 7.5 17.8
No 1513 55.1 66.0 12.2 20.6

FPC = family practitioner committee. "lnitial respondents and respondents to the first reminder. bincludes those who returned the short question-
naire. cMinor categories not included, therefore rows do not total 100%.

were no longer registered with the practice and had probably
moved away; sometimes the reception staff were able to confirm
this from memory.
The consulting rates for all causes and for low back pain were

considered according to the subjects' response to the question-
naire. These rates are the percentage of all subjects for whom
case notes were found who consulted at least once in a one year
period. Mean annual rates over three consecutive years of obser-
vation are shown in Table 4. Non-respondents to the survey
questionnaire closely resembled respondents in their consulting
habits for low back pain.

Discussion
In the absence of a compulsory population register, the main
sampling frames available for the general UK population are the
electoral register and general practice (or family health services
authority, formerly family practitioner committee) listings. The
disadvantages of the electoral register include incomplete regis-
tration of the population,2 inaccurate address information3 and
the absence of any record of the subject's age or sex. It has been
shown that only about 1% of subjects on the electoral register are
not also registered with a general practitioner,46 but it is unclear
how many subjects not on the electoral register are registered

with a general practitioner, nor is it known how many subjects
appear on neither register.

This study has shown that, for the geographically well-defined
areas used in the survey, general practice (or family health ser-
vices authority) lists produced numbers of subjects ranging from
85% to 106% of the number predicted from national census data,
after correction for the extent of general practitioner participa-

Table 4. Consultation habits according to questionnaire re-
sponse.

% of subjects consulting annually
No. of (mean over 3 years) (95% Cl)

Questionnaire subjects
response in groupa All causes Low back pain

Full respondents 702 76.6(74.8 to 78.4) 8.7(7.5 to 10.0)
Short questionnaire
respondents 141 72.6(68.3 to 76.8) 6.9(4.6 to 9.7)

Known to have
moved away 61 38.3(31.2 to 45.3) 3.3(1.2 to 7.0)

Non-respondents 209 63.5 (59.7 to 67.2) 9.6(7.4 to 12.1)

Cl = confidence interval. aTwelve subjects excluded who were too ill or
disabled to answer the questionnaire, had died, or who refused to par-
ticipate.
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tion. There are two likely reasons why, in general, general prac-
tice lists yielded less than the predicted number of subjects. First,
the census statistics were several years old and, although the
assumption was made that populations had not changed recently,
some of the areas, such as Radnor, may have been subject to
depopulation. Secondly, apart from residents not registered at all
with a general practitioner, a few may have been travelling to
neighbouring centres of population for their medical care.
The use of general practice lists is likely to present more diffi-

culties in the study of populations in large urban centres, partly
because a much larger number of general practices may serve a
given local area of comparable population to that of the survey
areas in this study, and partly because a higher proportion of the
population may not be registered with a general practitioner.7
To achieve a satisfactory sampling frame, complete ascertain-

ment of and cooperation from local practices is important. The
method of correction used to compensate for non-participation in
this study is far inferior to full cooperation from the outset.

In this study, general practice lists provided a random sample
which closely resembled the census population in age and sex
composition. Clearly this is to a considerable extent a function of
sample size; small samples are more likely to exhibit important
random deviations from the composition of the entire sampling
frame than are large samples.
A major difficulty in using family health services authority

lists and general practice registers for survey purposes arises
from inaccuracies owing to births, deaths and removals in the
population. Apart from births and deaths, about three million
people in England and Wales change their general practitioner
each year, and a quarter of these fail to re-register within three
months.8 The lists are therefore subject to inflation by subjects
still registered but deceased or no longer resident and deflation
by subjects newbom or newly resident but unregistered. In some
circumstances, patients can be simultaneously registered at two
practices while notes are being transferred. This is another source
of inflation.

Addresses held by the family health services authority are
often in error, especially in inner city areas and among lower
social classes and the young, where social mobility is high -
published wrong address rates range from 7.5% in south
Bedfordshire9 to 30% in Glasgow and Aberdeen'0 and 47%
among women in inner London 11-13 These serious defects have
been highlighted by the need to use registers for population
screening purposes.

Since about 70% of the population consults at least once a
year,'1'7 an opportunity exists for the regular updating of per-
sonal details, and it has been shown that age-sex registers are
more correct than family health services authority lists.'0"18"19
Nevertheless, wrong address rates ranging from 2-4% to
46%10'13,1820-23 have been reported, and this problem has not been
overcome by computerization.

In an area where list inflation balances list deflation, the size
and age-sex structure of random samples should approximate to
values predicted from census data. However, the response rate in
a survey would be adversely affected by inaccuracies in the list,
since deaths and removals become non-respondents and the com-
pensating births and new residents are not identified from the
sampling frame.

It should be noted that the overall rate for wrong addresses of
9% in this study is a minimum estimate, since retums by the Post
Office are an insensitive means of identifying subjects who have
moved or died."1'3'24 An unknown proportion of the 19% from
whom no response was received will have moved away.
A poor response to a postal survey greatly reduces its value as

a study tool, both by reducing the numbers available for analysis
and by the introduction of response bias. Considerable effort is

needed to obtain a good response. There is an extensive literature
on factors influencing response to postal questionnaires (Austin
P, et al. OPCS methodology series paper, draft 1977).24 A
Scottish study showed a better response to a letter from a general
practitioner than from a local research institution.25 The response
rate is also improved by the use of reminders, prepaid envelopes
and financial inducements, but seems little affected by the length
of the questionnaire, by the use of precoded responses or by the
provision of personalized accompanying letters (Austin P, et al,
1977).2426-29 Non-response is commoner among men30 and
among individuals of low social class,30'3' poor education24 and
younger age.27303 There is some evidence that response rates
are higher among individuals with some personal interest in the
subject of the survey.243' In this survey, the finding that provi-
sion of a supporting letter from the general practitioner had no
independent influence on the subjects' response was disappoint-
ing.
The principal finding of the analysis of general practitioners'

records was that consultation habits of respondents and non-
respondents for back pain were similar. This is indirect evidence
that their experience of back pain was similar and argues against
response bias. Non-respondents had a somewhat lower rate of
consultations for all causes than did respondents. It is not known
whether this is a true representation of the consulting habits of
non-respondents or simply a reflection of the fact that the group
undoubtedly contained subjects who had, in fact, moved away
from the area. It may seem surprising that those who were known
by the Post Office to have moved away had any recorded consul-
tations at all. These are presumed to be accounted for by consul-
tations made early in the three year period, prior to the move, and
also by subjects who moved but remained in the locality and
continued to use the same practice.
The use of general practice records to supplement or validate

questionnaire data or to compare respondents and non-respond-
ents in a survey may be applicable to a number of conditions.
However, such searches are laborious to perform and it may
prove difficult to decipher telegraphic or poorly legible entries in
general practice notes. It was the author's experience that many
general practice records do not extend back to the subject's birth;
it is therefore often impossible to validate medical histories from
the past.

In this study, general practice records were consulted without
the knowledge or specific consent of the subjects. Moreover, the
records of non-respondents were examined and at least some of
these subjects must be considered implicitly to have refused to
participate in the survey. None of the practices or the three dis-
trict ethics committees involved made known any objection to
this. The use of family health services authority lists, general
practice age-sex registers and general practice records for pur-
poses other than the provision of individual care is now wide-
spread and places on secondary users a strict obligation of confid-
entiality and, where relevant, compliance with the provisions of
the data protection act.

Occasionally a general practitioner may feel that the interven-
tion of a third party could affect adversely the doctor-patient
relationship. In this survey, one single-handed general practi-
tioner gave this as the reason for not providing a signed letter of
recommendation. One other group practice agreed to participate
but recounted difficulties encountered with a previous question-
naire survey, done without their knowledge, which had fright-
ened and offended a number of their patients. Epidemiological
researchers who make use of information held by general prac-
tices need to consider the potential effects on the relationship
between general practitioners and patients.

Research of this type can place a considerable workload on
practice staff, whose goodwill may be stretched to the limit.32

British Journal of General Practice, March 1994

K Walsh

121



K Walsh Original papers

For large surveys the researcher must take steps to minimize
additional work for the practice, or altematively come to some
formal financial arrangement with them.
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