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Comparison of diet history interview and self
completed questionnaire in assessment of diet in an
elderly population

Nicola Jackson, Julian Little, Andrew D Wilson

Abstract
Study objective-The aim ofthe study was

to determine the reliability of a diet history
interview with a short self completed
questionnaire ofa basic design used in other
studies in the United Kingdom.
Design-The study used a cohort of

elderly people randomly divided into two
groups after stratification for sex. Members
of one group completed the questionnaire
first and were interviewed later; the
procedure was reversed for the other group.
Setting-Participants were drawn from

registers of two general practitioners at a
Nottingham health centre.
Participants-All non-Asian men aged

65-74 years and women aged 59-65 years
registered with the practices were identified
(n= 152); 20 could not be traced andtwowere
too ill, leaving 130 possible participants. Of
these, 80 took part in the study.
Measurements and results-Ranking of

subjects in terms ofestimated fat, fibre, and
calcium intakes was compared in the
history interview and in the self completed
questionnaire. Agreement in tertile ranking
was 58% for fibre, 53% for fat, and 49% for
calcium. Corresponding correlation
coefficients for estimated nutrient intakes
were 0-49, 0 45, and 0-41 respectively. The
differences in nutrient intakes estimated by
the two methods were not affected by age,
sex, marital status, or smoking patterns.
Subjects in the group asked to complete the
questionnaire before being interviewed
showed greater percentage concordance for
tertile ranking, but this reached
significance only for fat intake.
Conclusions-The two methods provide

estimates of intakes similar to those found
in other studies in the United Kingdom, and
the agreement between them in terms of
tertile ranking is also similar to previous
studies. The incidence of gross
misclassification was low.

Increasing attention to the role of diet in the
aetiology of chronic disease has motivated
attempts to collect quantitative dietary data in
large scale cohort and case-control studies. The
available methods of collecting such data are of
four broad types: (1) dietary diaries, with or
without direct weighing; (2) interval recall
methods; (3) tissue sample assays; (4) food
frequency interviews or questionnaires, with or
without an assessment ofhabitual portion sizes.1 2
In the first approach, the possibility cannot be

excluded that subjects may change their diet
during the survey period, and a high degree of
commitment is required on the part of subjects
which may affect the participation rate.3 Despite
these difficulties, the seven day weighed record
has frequently been used as a reference method
with which to compare other methods of dietary
assessment. Interval recall methods are of limited
value because the dietary intake during the
recalled period, typically between 24 hours and
seven days, may not be representative of habitual
diet.1 4 In the approach based on tissue sample
assays, participation rates may be poor, the assays
may be relatively expensive, and the approach is
appropriate only for a limited range of
nutrients.5 6 By contrast, while the fourth
approach does not allow precise estimation of
nutrient intakes, it has been shown to enable
subjects to be ranked in terms of their reported
intakes of specific nutrients consistently.'
A case-control study of diet and asymptomatic

colorectal adenomatous polyps has been in
progress in Nottingham since 1985. As the
subjects were recruited through a trial of faecal
occult blood screening for colorectal cancer,7 we
were concerned that the method of data collection
should not affect their compliance with the trial
protocol and should not raise anxieties. In
addition, we sought to obtain information on
potential confounding variables such as
occupational and leisure activity, and to obtain
faecal samples. For these reasons, we opted to
interview subjects in their homes after all
investigations and treatment had been completed,
and this decision led us to collect the dietary data
by the diet history interview approach. The
dietary section of the interview schedule was
based on that originally planned for the European
Organisation for Cooperation in Cancer
Prevention (ECP) case-control study of
symptomatic adenomatous polyps and cancer of
the large bowel, in order to facilitate comparison
between the studies. Data obtained using the
schedule on which that ofthe ECP was to be based
had been compared with data obtained from seven
day weighed records in a sample of volunteers of
all ages in Paris, and in a sample of elderly women
living on their own in another area ofFrance.8 Fat
intake as estimated from the diet history method
was lower than that estimated from weighed
records, but estimated intakes of other nutrients
were similar. Accordingly, the schedule was
modified to include specific questions about fats
consumed in, or used in the preparation of, a
substantial proportion of meals. Certain other
modifications were made to render the schedule
appropriate for use in the United Kingdom.
There was a need to investigate the reliability of
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the modified schedule. We did this in two ways.
First, we carried out repeat interviews on a subset
of subjects in the case-control study; the results of
the repeat interviews will be reported later.
Second, we compared data obtained from the diet
history section of the interview schedule used in
the Nottingham study of colorectal adenomatous
polyps with data obtained from a short self
completed questionnaire which has been used in
other studies in the United Kingdom, and found
to give estimates of nutrient intakes moderately
highly (r> 0 5) correlated with weighed records.9
The present paper is a report on the results of this
investigation.
The study was carried out on elderly subjects.

Such subjects are at risk of chronic diseases in
which a dietary aetiology is suspected. Intakes of
fibre, fat and calcium were considered in the
present study because of widespread interest in
their possible role in the aetiology of colorectal
cancer. 10-15

In recent reports, questionnaires in which
frequency of intake alone has been assessed have
been used to estimate nutrient intake. However,
many authors contradict one another as to the
adequacy of this approach. For example, Hunt"6
concluded that food frequency questionnaires
were poor in determining long term intake. Their
use was of value, however, in the early clue
seeking stages of a study when more expensive
methods cannot be justified. Block"7 contradicted
this view and reported that in a number of studies,
intakes estimated from brief food frequency
interviews or questionnaires have been found to
have high correlations with those obtained from
more extensive diet histories. The results of the
present study also contribute to this debate.
The study was carried out in an area of inner

city deprivation, the area with the second highest
"disadvantage score" (based on the indicators of
low income, unemployment, lack of skills, poor
housing, poor health, family problems and
educational problems) in Nottinghamshire.'8 In
view of the recent interest in the associations
between diet and inequality in health,'9 20 it is
important to investigate the utility of methods of
dietary assessment in areas of deprivation.

Methods
All men aged 65-74 years and women aged 59-69
were identified from the age-sex registers of two
General Practitioners at a local health centre. All
subjects with Asian surnames were excluded from
the study. This method ofname identification has

Table I Summary of study procedures

Group 1 Group 2

Mid-August 1987 Recruitment letter
Self completed questionnaire
Reply paid card

Early September 1987 Interviews arranged by Recruitment letter
telephone or personal visit Reply paid card

Mid-September 1987 Reminder letters Interviews arranged by
telephone or personal visit

Late September 1987 Self completed questionnaires
sent after interview
Reminder letters

Mid-October 1987 End of data collection

been shown to be highly reliable.2' Asians were
omitted because of possible language difficulties,
which, together with the different diets they
follow, would have complicated the questionnaire
design, and because the epidemiology of chronic
diseases in Asians appears to differ from that of
the UK population.22 23
Out of a total of 169 subjects, 20 had addresses

missing on the age-sex register or could not be
found in the general practitioner record files, and
17 were Asian. Two men were thought by the GP
to be too ill to take part in the study, or were in
hospital. This left a total of 130 subjects whose
participation could be sought. Participation was
originally sought by letter. Respondents were
asked to return a reply paid card indicating
whether they were willing to take part.
As it was possible that the order in which the

interview and questionnaire were completed
might affect the results, the study population was
randomly divided into two groups after
stratification for sex. Members of one group
(group 1) were asked to complete the
questionnaire first and the interview was carried
out later. The reverse procedure was followed for
the second group (group 2). The recruitment
procedure is summarised in table I.

In both the interview and questionnaire, the
aim was to estimate the weekly dietary intakes of
fibre, fat and calcium over the previous 12
months. The diet history interview was abstracted
from the interview schedule used in a case-control
study of asymptomatic colorectal adenomas, diet,
and faecal characteristics now in progress in
Nottingham. All the interviews were carried out
by one of us (NJJ).

In the interview schedule, in order to facilitate
the subject's recall, the methods of recording
varied according to the type of food. The
introductory sections were in part designed to
orient the subjects to the topic. A sequence of
questions was asked relating to foods likely to be
used in the preparation of, or consumed during, a
substantial number of meals, eg, butter,
margarine, milk, bread. The family's weekly
consumption of fats was recorded at the interview
along with the number of adults and children in
the family. Respondents were asked to think in
terms ofwhat they eat in a typical week in the main
sections of the schedule. They were asked to
describe what they would have for breakfast, what
they would have for their main meals and their
snacks and so forth. In order to convert the dietary
information into estimated nutrient intakes, the
basic calculation was weight per week times
concentration (as estimated from the
computerised McCance and Widdowson tables24).
In order to facilitate coding, the methods of
recording varied according to the type offood. The
record was divided into a number of sections, for
each of which there was a conversion routine from
the recorded value to the weight in grams:

(1) Butter, margarine, cooking fat, milk, cream,
cheese, sugar, eggs, bread, alcoholic drinks
and soft drinks: the subject was asked to
estimate the quantity consumed per week.

(2) Food items for which average portion size
was assumed.
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(3) Food items whose intake was specified by
number consumed, eg, certain fruits.

(4) Food items where portion size (small/
medium/large) was specified by the subject
by inspecting photographs; in the case of
vegetables, the weight estimate was adjusted
for reported seasonal variation in
consumption.

(5) Other foods, recorded directly in terms of
the weight consumed per week.

In the absence ofdata on typical portion sizes in
the United Kingdom, estimates were derived
from a mixture of suggestions by dietitians
(including the photographed items used when
asking subjects about typical portion sizes
consumed), the Ministry ofAgriculture, Fisheries
and Food25 and data from the United States.2627
As we were concerned about the possible risk of
misclassification which can arise when people
follow diets with varying proportions of food
items for which portion sizes had been estimated
from one source of data, we had these estimates
reviewed and revised where necessary by the
nutritionist working on the joint DHSS/MAFF
survey of2000 adults currently in progress. In the
pilot stage of this survey, portion sizes had been
obtained from food manufacturers.
One ofthe main considerations in designing the

self completed questionnaire was the response
rate. For this reason, the questionnaire was based
on that developed by Yarnell et al9 to investigate
the nutritional determinants of ischaemic heart
disease. This questionnaire offered the
advantages of brevity and ease of completion as
compared to previous questionnaires used in the
British Isles and America.

In designing the questionnaire, information on
the main sources of the nutrients considered was
obtained from a Department ofHealth and Social
Security survey28 of the elderly. Sixty two food
items or groups were considered. For each food
item specified, the subject was asked to circle the
number of times the food is eaten per week (1-7)
or less frequently (less than once a week, more
than once a month= M; rarely or never eaten = R).
For example the entry below indicated that
cornflakes were eaten five times per week

Cornflakes 7 6Q( 43 2 1 M R

In contrast to the interview schedule in which the
intake reported for the family was recorded, only
the subject's weekly consumption of fats likely to

be consumed in the preparation of, or consumed
during, a substantial number of meals was
recorded.

Processing of dietary data from the
questionnaire involved conversion of frequencies
with which food items were eaten to estimates of
nutrient intake; portion sizes for foods for which
variable portion sizes were considered in the
interview data were taken as "medium".

Nutrient intakes were estimated from the two
sets ofdata on consumption of specific foods using
the computerised McCance and Widdowson
tables.24
The distributions of nutrient intakes estimated

from the interview and questionnaire were
defined in terms of the range of estimated weekly
intake. Tests of skewness and kurtosis were
performed. Fat intake estimated from the
questionnaire was non-normal, and could not be
transformed to approximate to a normal
distribution. Accordingly, while the mean intakes
of fibre and calcium could be compared, and
product moment correlation coefficients
calculated with Fisher's z transformation used to
determine 95% confidence intervals, non-
parametric methods had to be used to analyse
estimated fat intake. Ninety five per cent
confidence intervals for the median and for
Spearman's rank correlation coefficient were
determined by the methods described by
Campbell and Gardner29 and Altman and
Gardner30 respectively. Tertile ranking was
compared using the weighted Kappa statistic with
standard weights.3' Approximate 950()
confidence intervals of Kappa were deteremined
using the large sample normal approximation.

Results
Of the 130 eligible subjects, 84 originally agreed
to take part. Three people from group 1
completed the questionnaire but refused to be
interviewed. One person from group 2 decided to
drop out before the interview. The remainder did
not respond even after a reminder letter was sent.
The overall response rate was therefore 61 5%.
The response rate for the group who completed
the questionnaire first and were interviewed later,
henceforth referred to as group 1, was 59 1 and
that for the group who were interviewed first, and
completed the questionnaire later, henceforth
referred to as group 2, was 64- 1",,. The
distributions of age, sex and marital status in the
two groups were similar (table II).
The distributions of the nutrient intakes

estimated from the interview data and from the

Group I Group 2

n 0, Range Mean (SD) n 00 Range Mean (SD)

Male 20 51-3 19 48-7
Female 19 46-3 22 53-7

Age (years)
Men 6574 69-5 (3.1) 6574 69-2 (2 7)
Women 59-69 63 7 (2 6) 59-67 63 5 (24)

Marital status
Married 24 61-5 29 70 7
Widowed 5 12 8 7 17-1
Divorced/

separated 3 7-7 2 4-9
Single 7 17-9 3 7-3

Table II Comparison of
sociodemographic
characteristics between
group I and group 2
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Table III Comparison
offibre, fat and calcium
intake estimated from
questionnaire data and
from interview data

Nutrient

Variable Fibre Fat Calcium

Range of estimated weekly intakes
(g, calcium mg)

Questionnaire 37-1-324-8 196-5-1914 8 1254-8822
Interview 37-8-314-1 140-2-1212-4 1725-7371

Weekly intake (950i CI)
Type of estimate Mean Median Mean
Questionnaire 140-5 (126-9-154-1) 581-9 (497-4-642-7) 4319 (3968-4670)
Interview 181-1 (167-4-194-8) 573-2 (504-4-618-0) 4434 (4148-4720)

Assignment to tertiles of intake
compared, n(%)

Same 46 (57 5) 42 (52 5) 39 (48-8)
Adjacent 26 (32 5) 29 (36-3) 34 (42-5)
Opposite 8 (10-0) 9 (11 3) 7 (8-8)
Weighted Kappa (95% CI) 0-45 (026-065) 0 40 (0-19-0-60) 0-42 (0-23-060)

Correlation between estimated
intakes

Type Product moment Spearman's rank Product moment
Coefficient (95% CI) 049 (0-31-0-64) 045 (0-26-0-61) 0-42 (0 22-0 58)

CI = confidence interval

questionnaire data are presented in table III. Both
fibre and calcium intake as estimated by the two
methods approximated to a normal distribution
(the coefficients ofskewness and kurtosis for fibre
intake estimated by questionnaire were 0-84 and
0O51 respectively, and by interview were 0-08 and
- 035 respectively; the coefficients for calcium
intake estimated by questionnaire were 0 95 and
0 79 respectively, and by interview 0 41 and
- 0-38 respectively). This was also true of fat
intake estimated from the interview (the
coefficient of kurtosis was 0 37 and of skewness
0 99). However, the distribution of fat intake
estimated from the questionnaire showed
considerable skewness (coefficient 2 09) and
kurtosis (coefficient 7-12).
The ranges ofestimated weekly intakes of fibre,

fat and calcium were wider in the questionnaire
than in the interview. However, the mean
estimated weekly intakes of fibre and calcium
were higher in the interview data. By contrast the
median estimated weekly intake of fat was higher
in the questionnaire data.
At 58% the agreement in tertile ranking was

greatest for fibre, compared with 52 2% for fat
and 49% for calcium (table III). The weighted
Kappa coefficients were 0 45, 0 40 and 0-42
respectively. The product moment correlation
coefficients of estimated intakes of fibre and
calcium were 0A45 and 0-42 respectively, while the
Spearman rank correlation coefficient of
estimated fat intakes was 0-49.

Subjects in group 1 showed the greater
percentage ofconcordance oftertile ranking (table
IV). Only fat ranking showed a significant

difference between groups 1 and 2, and in whether
or not the subject was placed in the same tertile
(X2 6-1, with 1 df, p<0 025).
The extent of the differences in nutrient intake

estimates between the two methods was found to
be unaffected by categories of age, sex, marital
status or smoking patters (table V).

Discussion
The overall response rate was low (61-50 ).

However, the population consisted of elderly
subjects resident in a deprived area who had little
personal motivation to take part. A poor response
rate in a deprived area is consistent with the
finding that working class groups are less likely to
respond to health surveys.32 The age distribution
of non-responders was similar to that of
responder, but the male proportion in non-
responders was higher (0-69 as compared to 0 49).
A plausible explanation is that women have more
interest in participating in a study of this type,
especially in this age group, because they are more
likely to be the domestic partner in a marriage and
would therefore be expected to be more aware of
issues relating to diet. We noted a similar pattern
when the group of responders were divided into
those who required a reminder letter or not (male
proportion 0 59 and 0-45 respectively).

Social class was not recorded in either the
interview or questionnaire. Exton-Smith33 found
that an increase in social deprivation occurs with
advancing age. It is common practice in studies to
take the last occupation before retirement to
establish social status. However, this may

Table IV Comparison of tertile placing for questionnaire and interview data for groups I and 2

Group 1 Group 2
Comparison of proportions

Same Adjacent Opposite Weighted Kappa Same Adjacent Opposite Weighted Kappa assigned to same v adjacentor opposite tertiles bet, eenNutrient n (%) n (%) n (%) (95% CI) n (%) n (O°) n (O.) (95°° CI) group 1 and group 2, X!

Fibre 23 (590) 12 (308) 4 (103) 0-58 (0 32-083) 23 (56-1) 14 (34-1) 4 (9-8) 044 (0-17-072) 0-1 p>0 7

Fat 26 (66 7) 11 (28 2) 2 (5-1) 0-58 (0-360-80) 16 (390) 18 (43-9) 7 (17-1) 0-28 (001-0-56) 6-1 005>p>0025
Calcium 21 (53-8) 14 (35-9) 4 (10-3) 0-39 (0-11-0-66) 18 (43-9) 20 (48-8) 3 (17 3) 0-48 (0-24-0-72) 0 4 p>0 5

CI= confidence interval
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Table V Differences in
estimated nutrient intakes
by sociodemographic
characteristics

Median* (95,0 CI) difference (interview value-questionnaire value) in intake

Sociodemographic
characteristic n Fibre (g) Fat (g) Calcium (mg)
Sex Male 39 43-0 (31-7-65-4) -9-4 (- 1028- 79 6) 443-8 ( -73 1- 960 7)

Female 41 44-1 (23-7-55-1) 25-1 (-1036- 68 2) - 1966 (-6838- 290 1)

Marital Status
Married 53 44-6 (31-2-57-2) - 27 8 (-1323- 44 0) - 1321 (-552-9-288-6)
Not married 27 43 4 (23-7-71-5) 30 2 ( 673-116 8) 601 5 ( -44-1-1247-1).

Current smoking habits
Non-smoker 52 43-7 (295-51-6) -4 0 (-1036- 44 0) 221 7 (- 5800-1038-5)
Smoker 28 46-0 (26-168-9) 1-2 ( -673-202 5) 71 3 (-4278- 388 7)

* For calcium intake by sex and marital status, mean differences were assessed.
CI = confidence interval

introduce the "healthy worker" effect whereby a
degradation in health results in a decrease in the
job status. To prevent this, a detailed job history
would be required which would have
considerably increased the length of the
interview. However, as all the subjects were
elderly, and the main catchment area of the health
centre comprised areas classified as of "extreme"
or "serious" disadvantage according to a scoring
system based on indicators of poverty,
unemployment, social class, housing, health and
family problems,18 it seems reasonable to assume
that the social class status was similar throughout
the study group. Seventeen married couples were
included in the study, eight in group 1 and nine in
group 2. The inclusion of married couples raised
problems in the administration of the
questionnaire and interview. For both group 1
and 2, the importance of completing the
questionnaires separately was stressed.
Nevertheless, the possibility cannot be excluded
that some conferring took place. Interviews were
carried out with both partners present. Although
questions were asked separately to each spouse,
the possibility that the responses of each
influenced the other cannot be ruled out.
The questionnaire included 62 food items or

groups. The interview, not surprisingly, could
record many more food items. To simplify the
questionnaire, foods which contained similar
amounts of fibre, fat and calcium were grouped
together as one item, eg, green vegetables. The
results of this may have been to overgeneralise the
questionnaire and therefore decrease its
sensitivity. Sauces and jams, etc, were not
included in the questionnaire. Foods thought to
be consumed rarely were also not included (eg,
faggots, tripe, rabbit). Such foods only became
apparent as a major constituent of the diet for
some subjects after the interviews had been
conducted.
The possible number of responses for

frequencies with which foods were eaten differed
in the interview and questionnaire. The
questionnaire responses allowed for the exact
number oftimes a week a particular food or group
of foods were eaten. The interview, on the other
hand, grouped frequencies together, eg, 2-3 times
a week, 4-5 times a week, etc. The overall intakes
of nutrients were calculated as weekly
consumptions. It is therefore possible that the
differences in responses available may have
contributed to the discrepancy between the
intakes estimated by the interview and the
questionnaire.

Some studies have shown marked seasonal
variations for some nutrients. McKeown-Eyssen
et al34 noted that the results ofmany repeatability
studies were difficult to interpret because the data
on which the estimates were obtained were
collected during two different times of the year.
The maximum interval between the two methods
in this study was approximately six weeks and
therefore dietary intake is likely to have remained
constant.

Neither technique used in the present study
provides an exact estimate ofintake. In particular,
both techniques are open to the criticism that
current diet may influence recall of past diet,35-40
thereby leading to potential recall bias in case-
control studies. Studies based on interviews offer
the advantage of the opportunity for probing,
thereby enabling intakes of foods eaten
infrequently to be assessed, and the
complementary disadvantage that they are open to
bias on the part of interviewers if they are not
"blind" to the status of the respondent. By
contrast, subjects in studies based on self
completed questionnaires may have difficulty in
estimating frequencies of consumption, and the
range of foods considered has to be limited. It
therefore does not appear surprising that many
studies have shown that diet history interviews
yield higher estimates of nutrient intake than
other methods.4149 In theory, interview based
studies enable variations in diet during the
subjects lifetime to be assessed, although reports
vary in the extent to which they suggest that the
data are a reflection ofcurrent diet.35 37 39 40 50In
view of these caveats, it is reassuring that both
techniques provided estimates of intakes similar
to those of other studies.

Little comparable information on mean intake
of fibre in the United Kingdom is available. A
weekly intake of 149-8 g (7 x 21-4) was estimated
in the 1986 Household Food Consumption and
Expenditure Survey.5' Using a food frequency
approach, Yarnell et al9 estimated a mean weekly
intake of 128-1 g, while Bristol et al,52 in their
case-control study of colorectal cancer and diet
assessed by diet history interview, found a weekly
intake of 136-5 g in their control group. In
subjects aged 35-54, resident in Ipswich, Stoke
and Wakefield, weekly intakes as assessed by 24
hour diary were in the range 123-9-144-9 g.53 The
estimates from the present study, therefore, are of
a similar order to those of other studies.

Estimates of both fat and calcium are of a
similar order, but somewhat lower than those
reported for persons in households in which the
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housewife was aged 65-74 in the 1984 Household
Food Consumption and Expenditure Survey,54
the most recent year in which a breakdown is
available by age. The differences reflect the fact
that the Household Survey is of household food
purchases rather than of individual consumption.
Little information is available on the diets of
individuals in the United Kingdom.55 The intake
of fat was higher than that estimated for the
control group in the study of Bristol et al,52 but it
should be noted that the majority of control
subjects were obtained from orthopaedic
outpatient and fracture clinics, so their total
intake would be expected to be lower than that of
the healthy general population. Yarnell et al,9
using a questionnaire similar to that used in the
present study, found a slightly lower weekly fat
intake, 557 g compared with 580 g in the present
study. Fat intakes in our study lay within the
range reported formen and women by Bingham et
al55 and by Cade et al.53 Cummings et at56
assessed calcium intake in elderly women and
found similar, although slightly higher, estimates:
4560-4816 mg compared with 4319 4434 mg
from the present study. Again, Bingham etat5
estimated higher calcium intakes (6818 mg/week
in seven men; 5075 mg/week in seven women) in
weighed dietary records from subjects aged
60-79.
Lower estimates were obtained for the mean

weekday intakes of fibre and calcium as measured
by the questionnaire compared with the diet
history. This finding is consistent with studies in
which food frequency and diet history data have
been compared, and with other studies in which
estimates of nutrient intakes based on diet
histories were compared to those obtained from
other methods.41 4346 By contrast, the median
weekly fat intake estimated from the
questionnaire data was higher than that estimated
from the diet history data.
Both fibre and calcium intake estimated by the

two methods approximated to a normal
distribution. This was also true offat estimated by
the interview. However, fat estimated by the
questionnaire showed considerable skewness and
kurtosis in its distribution. Significant differences
were found between butter, margarine and cream

consumption estimated by the interview and
questionnaire. It was thought that the
discrepancy was due, in part, to some subjects
estimating their family's consumption rather than
their personal consumption in the questionnaire.
Another factor contributing to the discrepancy is
the recording ofhow a particular food was cooked.
Unlike the interview, where grilled or fried food
can be specified, the questionnaire assumes

certain foods to be fried, for example, beefburgers
and sausages.

In case-control studies of chronic diseases it is
more important to be able to rank individuals
reliably in the population according to their
nutrient intake over a prolonged period rather
than to obtain a precise estimate of their absolute
nutrient intakes at one particular time. In many
studies, the reliability of different methods of
dietary inquiry has been assessed by correlation
analysis, but the usual test of significance of a

correlation coefficient, that it is significantly
different from zero, is inappropriate, as the null

hypothesis should be that the coefficient is
unity.57 We have therefore focused initially on
tertile ranking.
The agreement in tertile ranking was 5800 for

fibre, 53%0 for fat and 4900 for calcium, figures
not dissimilar to other studies,947 58 with
weighted Kappa coefficients of0 45, 0 40 and 0 42
respectively (table III) again in line with previous
studies.9 42 45-47 49 56 60 61 The corresponding
correlation coefficients for estimated nutrient
intakes were 0 49, 0 45 and 0 41 respectively. The
similarity of the weighted Kappa and correlation
coefficients for estimated fibre and calcium
intakes reflects the fact that use of standard
weights makes weighted Kappa equivalent to the
intraclass correlation coefficient.62 The absolute
estimates of nutrient intake were similar to those
in the most closely comparable studies.9 56
Group 1 subjects received a copy of the

questionnaire prior to the interview. Subjects in
group 2 received a copy of the questionnaire after
the interview. As the time interval between the
two methods was greater for group 1 (3-6 weeks
compared with 4-6 days) it would be expected
that the difference between the nutrient intakes
would be smaller for group 2. Comparison
between interview and questionnaire tertile
ranking of the nutrients, showed a greater
percentage of concordance for group 1. However,
this was only significant for fat. It was thought
this was because subjects in group 2 completed
the questionnaire having retained the memory of
recording the family's consumption of fats during
the interview, and this led to an overestimation of
fat consumption in the questionnaire.
No significant relationships were found

between age, sex, marital status or smoking and
the extent of the differences in nutrient intakes
estimated by the two methods. Similar results
were found by Colditz et at63 and Thompson et
alM Thompson et al also found reproducibility to
be lower for subjects who reported health
problems. No relationship was found in this study
between the extent of the differences in nutrient
estimates between the two methods and various
health problems (varicose veins, constipation,
haemorrhoids), but numbers were small. In
future studies, it would be relevant to obtain data
on the effect of obesity (body mass index) on the
differences in ranking of subjects by nutrient
intake as estimated by the two methods,
particularly in view of the concern about the
potential confounding effect of total energy
intake.' 65
So far, the reasons for the discrepancy between

the two methods have been considered as
attributable to the methods themselves. Little
attention has been given to the degree of validity
of the subjects' responses. Subjects were asked in
both the interview and the questionnaire whether
they had changed the quantity of intake in the
previous year. In the interview, they were asked
the question both in general and specifically for
fibre (roughage), fat and sugar. In the
questionnaire, a similar approach was used, the
only difference being that the question on fat was
split into "dairy products" and "fatty foods in
general". Few subjects responded in any way to
the specific questions in the questionnaire
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whereas in the interview, 29 subjects stated that
they had increased their fibre intake, two that they
had reduced it, 33 subjects stated that they had
reduced their fat intake, three that they had
increased it, and 14 subjects stated that they had
reduced their sugar intake, two that they had
increased it. Regarding overall change in intake,
71-3% of subjects placed themselves in the same
category (weighted Kappa = 0-49; 95%
confidence interval 0-26-071). Although we are
concerned about the level of disagreement
(28&7%) on the general question, we believe that
this reflects more the inadequacy of the approach
used to assess changes applying in different
directions to different foods or nutrients,
especially in the questionnaire, than the reliability
of the results relating to estimated nutrient
intakes.
Lee et al66 have commented that as the true diet

of subjects living in the community cannot be
ascertained with absolute accuracy, the aim of
validation studies has become the determination
of whether one method is interchangeable with a
method of greater acceptance or one that has
greater face validity. These authors also noted
that the association between nutrient intake and
cancer in case-control studies has often been
measured by the mean difference in nutrient
intake between cases and controls. In such a
situation, two dietary methods are inter-
changeable only ifthe linear regression coefficient
of the intake estimated from the method under
test on the intake estimated from the reference
method is equal to 1-0. In the present study, the
interview method was the less accepted ofthe two,
so we sought to determine the regression
coefficients for intakes estimated from the
interview on intakes estimated from the
questionnaire. We were unable to transform the
distribution of fat intake as estimated by the
questionnaire to a normal distribution, so the
assumptions of the regression method could not
be satisfied for this variable. The regression
coefficient for fibre was 0 49 (95% confidence
interval 0 30-0 69; r2=0 24) and for calcium it
was 0-34 (95% confidence interval 0-18-050;
r2 = 0 17). These results suggest that the methods
will not provide the same result if the objective is
to compare mean differences between cases and
controls. However, in more recent studies,
interest has focused on the ranking of subjects in
terms of their intake with a view to identifying
possible dose-response associations. One major
difference between the questionnaire and the
interview was that, in the latter, variation in
habitual portion sizes between subjects could be
assessed. Many authors are still uncertain of the
importance of portion size in the assessment of
dietary intake. The data from the interview were
reanalysed taking the portion size as medium for
all foods. The values were then compared with the
questionnaire data. Surprisingly, for fat and
calcium the percentage of exact agreement in
tertile ranking decreased from 52-2% to 47-5%
and from 48-8% to 45 0% respectively, as did the
correlation coefficients (fat: Spearman's rank
correlation coefficient decreased from 0 45 to
0 30; calcium: product moment correlation
coefficient decreased from 0-42 to 0 33). By
contrast,. the degree of agreement in estimated

fibre intake between the methods increased, with
five subjects being reclassified as belonging to
adjacent rather than opposite tertiles, but there
were no other changes in ranking (the product
moment correlation coefficient increased from
0-49 to 0 51). Therefore the degree ofreliance that
can be placed on this result is uncertain since the
changes in concordance of tertile ranking may be
due to a few subjects influencing the results of the
small sample. The estimated mean intakes of fibre
and calcium and the estimated median fat intake
all decreased. This decrease in values is consistent
with previous studies in that an index based on
frequency alone has the lowest value and increases
significantly when amount is combined with
frequency.479 56
As the results were similar to those of other

studies, and gross misclassification was low, we
conclude that the dietary interview used in the
present study is of a similar reliability to those
used in other studies for subjects in the general
population. The issue of reliability will be
investigated further in the analysis of repeat
interviews of samples of subjects with colorectal
adenomatous polyps and their controls. While a
method was used as the reference method in the
present study, further work is needed to
determine whether it is an adequate substitute for
the more labour-intensive diet history interview.
This could be assessed by applying the two
approaches to a cohort of subjects from whom
dietary data had been collected at more than one
stage.
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