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Abstract

Objectives To devise a measure of diet quality from a short form food frequency
guestionnaire (SFFFQ) for population surveys. To validate the SFFFQ against an extensive

food frequency questionnaire (FFQ) and a 24 hour diet recall.

Design: Population basedross-sectional survey.

Setting: East Leeds and Bolton in Northern England.

Subjects 1,999 adul were randomly selected from lists of those registered with a general
practitioner in the study areas, contacted by mail and asked to complete a SFFFQ.
Responders were sent a longer FFQ to complete and asked if they would take part in a

telephone based 24h diet recall.

Results Results from 826 people completing the SFFFQ, 705 the FFQ and 47 the diet recall
were included in the analyses. The dietary quality score (DQS), based on fruit, vegetable, oily
fish, non-milk extrinsic sugar and fat intake, showed significant agreement between the
SFFFQ and the FFQ (kappa:0.38, p<0.001). DRXS for the SFFFQ and the diet recall did

not show significant agreement (kappa:0.04, p=0.312). A number of single items on the
SFFFQ predicted a ‘healthy’ DQS when calculated from the FFQ. The odds of having a
healthy diet were increased by 27% (95%CI 9-49%, p<0.001) for an increase of 1 portion/day
of fruit and decreased by 67% (95%CI 47-79%, p<0.001) for an increase of 1 portion/day of

crisps.

Conclusions:The SFFFQ has been shown to be an effective method of assessing diet quality
It provides an important method for determining variations in diet quality within and across

different populations.

Keywords:

Diet quality, short dietary questionnaires, diet screener, public health.
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Introduction

Understanding the quality and variety of the diets of local populations is essential to assess
needs and evaluate the effectiveness of subsequent interventions designed to improve dietary
intake. In the UK, local health and social care organisations are often limited to collecting
dietary data through health and lifestyle surveys (1, 2). Diet is just one of many topics
covered in these surveys, (e.g. (3, 4)) and concerns about the impact of lengthy surveys on
response rates are valid. Consequently, dietary assessment is usually based on a few
guestions, which, in the absence of any validated short-form assessment format, can lead to
potentially spurious results. Development of a short, valid tool to incorporate within local
health and lifestyle surveys, would improve confidence in the results obtained. Moreover, an
established and proven method to assess diet quality in local surveys would ideally be used
routinely for all surveys of this type. The information obtained from such a survey would
complement the data routinely received from the Public Health Outcomes Framework on fruit
and vegetable consumption, giving greater detail which could be used to guide interventions
and monitor their effectiveness (5). Meaningful comparisons could be made, not only within

the local population, but with other areas that also used the survey method.

Currently there are no widely used, convenient and reliable methods for assessing diet quality
in a population setting in the UK. Various dietary assessment tools are used in nutrition

research. These can be too time consuming, expensive and labour intensive to uge in mos
population health surveys (6). There are some short form diet questionnaires that are used in
research settings such as PrimeScreen and the Michigan healthy diet indicator. These we

developed in the US, and their generalizability to UK settings is questionable, for assessing
diet quality at local levels (7, 8). Other approaches focus on specific food (84143,

specific nutrient intake (12-15), specific populations (16-19) or are used to screen patients

diets (20-23). These tools are therefore not appropriate for use in population surveys.

Local health organisations in the UK rarely have a nutritional epidemiologist, and any survey
tool needs to be relatively straightforward to administer and then analyse. Short methods
cannot collect meaningful data on nutrient intake. However, local health departments are
primarily concerned with the quality of peoples’ diets, to inform policymaking and

commissioning. All local authorities areas receive data on adult fruit and vegetable intake as

part of the Public Health Outcomes Framewgrk (http://www.phoutcomes.info/). While it is
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acknowledged that this reflects only one part of a healthy balanced diet, is used as an
indicator for a healthy diet (24). Developing a measure or score of wider diet quality may be
the most appropriate way of presenting the results in a simple and informative way for policy
makers, with the additional benefit that it can be used to identify differences between
population groups within a local authority boundary - essential for effectively targeting
services or interventions. The concept of a healthy diet score based on a short dietary
assessment tool has been used successfully in other countries to categorise adults by the
overall healthiness of their diets (25-30). While it is not appropriate to use these specific tools
in the UK due to dietary differences, the results of these studies support the development of

similar tools in the UK.

There is a need to develop new dietary assessment tools in the UK that are self-administered,
comparatively easy for people to complete, simple to analyse and interpret and capture the
level of detail of dietary intake that is appropriate in population health and lifestyle surveys.
Our research aims to develop a quick, simple, cost-effective method to collect dietary
information from a large number of people. This paper describes a short food frequency
guestionnaire (SFFFQ) and its validation in comparison to a previously validated more
comprehensive food frequency questionnaire (FFQ) and a 24 hour telephone diet recall. A
DQS based on the SFFFQ is described and the components of the SFFFQ that significantly
predict the FFQ’s DQS are presented.



Materials/Participants and Methods

A systematic review was conducted which found that no short-form diet questionnaire had
previously been developed for integration within population health surveys in the UK. A
95  number of informative tools, including ‘PrimeScreen’ (8), the ‘Dietary Instrument for

Nutrition Education (DINE) (3I)the ‘Fruit/Vegetable/Fiber Screener’ and the ‘Fat Screener’

(32) were identified and were used to inform the development of the SFFFQ. Expert

knowledge about culturally specific foods was used to tailor the tool to the UK population.

The result was a 20 item non-quantitative SFFFQ which focuses on fruit, vegetables, fibre
100 rich foods, high fat and high sugar foods, meat, meat products and fish. The SFFFQ asks

about foods and drinks respondents “might have during a ‘typical’ week, over the past

month” (see supplementary material for a copy of the SFFFQ) and asks respondents to tick

one frequency option (ranging from ‘rarely or never’ to ‘5+ a day’) for each of the 20 items.

The tool also contains questions about basic demographic information and questions about
105 alcohol consumption and exercise.

The SFFFQ was compared against a 217 item FFQ whichusgdsin the UK Women’s
Cohort Study (33, 34). The FFQ asks how often, on average, specific amounts of each food
have been eaten during the past 12 months. The FFQ is capable of assessing nutrient intake

110 and has been validated against 4 day diet records (35).

The questionnaire data was collected between June and August 2006. Participants were UK
residents in the borough of Bolton, and those living in the eastern sector of the city of Leeds.
1000 adults in East Leeds former Primary Care Trust area and 999 in Bolton were randomly
115 selected from lists of those registered with a general practitioner and living within the study
areas and were sent a preliminary postcard introducing them to the research. A week later
they weresent a ‘stage one pack’ which included a copy of the SFFFQ along wigh
personalised introductory letter, a participant information sheet, and consent form. A freepost
envelope was included to return the completed SFFFQ and signed consent. Reminder
120 postcards were sent out one week later and as a final encouragement to join the study, a
further copy of théstage one pack’ was sent to non-responders after two weeks from the

initial posting (36).
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Five weeks after returning a completed SFFFQ, participants werea sgape two pack’
which included a copy of the longer FFQ, personalised covering letter, a freepost envelope
and an invitation to take part in a telephone interview about the foods they eat. Reminder

postcards and ‘stage 2 reminder packs’ followed.

To show agreement of at least 10% between the SFFFQ and the FFQ in classifying diet as
poor, moderate or optimum, with a kappa coefficient of at least 0.7, 200 participants would
need to complete both FFQs. Based on the findings of an earlier population survey, covering
one of the same populations (37) it was assumed 20% of those contacted would consent to
take part in this study and retuancompleted SFFFQ. It was expected that 60% of these
participants would then return a completed FFQ. To obtain these numbers 1660 participants
in Leeds and Bolton combined would need to be invited to take part in the study. 36.5% of
those asked if they would take part in the telephone interview consented to be interviewed but

due to logistical constraints only 2.5% of the total sample were interviewed.

A telephone 24 hour recall interview was conducted on a random sample of people willing to
be interviewed, stratified by sex and location (East Leeds or Bolton). A pragmatic decision
was made to interview 50 individuals, this was based on logistical constraints rather than a
sample size calculation. A personalised letter and booklet of photos (selected from (38)) to
help the participants estimate portion sizes was sent out to the participants and they were
phoned within three weeks of receiving the booklet to complete the diet recall. This booklet

contained 19 sets of photographs of food with differing portion sizes.

The diet recall covered a 24 hour period, up until midnight the day before the interview. It
was broken down into three passes; a quick list, a detailed pass and a review (39).
Information on brands, cooking and preparation methods, additions before consumption and
portion sizes were recorded. The telephone interviews took place during November and
December of 2006.

All nutritional analyses were carried out using fNetritional Epidemiology Group’s in

house nutrient analysis program, Diet and Nutrition Tool for Evaluation (DANTE). Diet
recalls and FFQs were excluded if they reported implausible intakes of <2092 or >25104
KJ/day (<500 or >6000 Kcal/da¥his was standard practice within the research group (40)).
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Participants were not excluded based on the energy intake captured by the SFFFQ as this tool

was not designed to capture total energy intake.

A DQS was calculated for th8FFQ, FFQ and 24 hour diet recall and was composed of
fruit, vegetable, oily fish, fat and non-milk extrinsic sugar (NMES) intake reflecting five
dietary components recognised as indicators of a healthy diet (41). NMES are sugars that are
not naturally incorporated into the cellular structure of foods (42) and include sugars added to
food such as fructose and glucose syrups, sugars in fruit juices/processed food and table
sugar. They do not include sugar from fruit, vegetables and milk. Although the SFFFQ does
not aim to capture nutrient intake it was felt that the frequency of high fat and high NMES
foods on the SFFFQ could give an idea of fat and NMES intake which would be an important

indication of diet quality.

Standard portion sizes (based on portion sizes used in nutrition guidelines eg. 80 grams for
fruit and vegetables, the portion sizes included on the longer FFQ or UK food purchasing
data)were assigned to each food item on both the SFFFQ and the longer FFQ. These portions
were then multiplied by the daily frequency that was associated with each frequency response
on the two FFQs giving an estimate of grams of each FFQ food item (20 for the SFFFQ and
217 for the FFQ) consumed per person per day. Those food items that were fruit, vegetables
or oily fish were then summed to give an estimate of the total grams of intake for these food
groups per person per day. The SFFFQ and FFQ food items were then matched to the UK
food composition tables to give an estimate of the NMES and fat content of the food items
and therefore the amount of NMES and fat individuals were consuming per day. This process
was used to determine the grams of each of the 5 components of the DQS that each person

was estimated to consume.

Scores of 1-3 were allocated for each component, with a score of three corresponding to

meeting the UK dietary recommendations for that group

http://www.food.gov.uk/sites/default/files/multimedia/pdfs/nutrientinstitutior).pdf, See Table

1). Thus, the minimunDQSwas 5, and the maximum, indicating optimum dietary intake for
these foods, was 15.

Insert Table 1 near here
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Statistical analysis

SPSS was used to conduct the statistical analyses. Paired t-tests were used to compare the
means of thédQS and its components as measured by the SFFFQ to the FFQ and the diet
recall. Agreement between the methods was assessed using the Kappa sbip&sthere

split into tertiles for comparisons (below 8, between 9 and 11 and above 12). Agreement was
considered to be very good for Kappa scores 0.81-1.00, good for those 0.61-0.80, moderate
for those 0.41-0.60, fair for those 0.21-0.40 and poor for those under 0.20. Correlation
between the SFFFQ and the two other methods was assessed using Spearman’s rank order

correlation coefficient.

For comparisons, a healthy diet was defined as having an o€)8lbf over 12 measured

using the FFQ. 12 was chosen as a cut-off as the ave@8evas 11.4 for the FFQ, a score

of 12 was therefore above average. The 20 food items of the SFFFQ were compared with the
DQS of the FFQ using logistic regression. The calculated odds ratios estimated which foods
on the SFFFQ were the best predictors of diet quality as measured by the FFQ; an odds ratio
of over 1 indicated an increased chance of having a healthy diet if that particular food item

was chosen.
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Results

The number of returned dietary assessments were as follows: 826 SFFFQs, 729 FFQs and 50
diet recalls. The response rate for the SFFFQ was 41% and for those who returned the FFQ
(only those completing the SFFFQ) it was 88%. A total of 60 participants were randomly
selected from those who expressed an interest in taking part in the telephone interview. Of
these, 50 people were interviewed. Due to the exclusion of participants returnindrB@k

and participants who recorded implausible energy intakes 705 FFQs and 47 diet recalls were

included in the analysis (See figure 1).

Table 2 shows that approximately half the participants were female and the average age
ranged between 53 and 62 years depending on which dietary assessment methods had been
completed. The majority of subjects participated in some exercise, were non-smokers and had
moderate alcohol consumption. Over 90% of participants were white and approximately 75%
owned their own home. Demographic characteristics were similar for participants completing
the three different dietary assessments except that there were slightly fewer smokers and a

higher percentage owning their own home in those completing a diet recall.

Insert Table 2 near here

The mearDQS derived from the SFFFQ was 11.4 (SD 1.6) from a possible 15 (Table 3). For
the FFQ it was also 11.4 (SD 1.7) and was 9.5 (SD 1.9) for the 24 haiwedall. No
statistically significant differences were observed for the nb¥@8 between the SFFFQ and

the FFQ. The DQS derived from the 24- hour diet recall was significantly lower than the
DQS from the SFFFQ.

The weight of the food components which had been coded to make QW eliffered
significantly between the SFFFQ and the FFQ. The FFQ estimated consumption in grams of
all components to be approximately double compared to the SFFFQ, except for oily fish
which gave similar gram weights (Table 3). The mean difference between the FFQ and the
SFFFQ were 2.2 portions (175 grams) for fruit and 1.6 portions (126 grams) for vegetables
and approximately 40 gramsrfboth fat and NMES. The SFFFQ agreed more closely with
the diet recallin estimated grams of the DQS’s components with no significant differences

seen in the grams of fruit (0.6 portions) and vegetables (0.1 portions) between the methods.

8
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Oily fish was significantly lower in the diet recall while fat and NMES intake was

significantly higher in the diet recall compared to the SFFFQ.

Insert Table 3 near here

The overallDQS showed fair agreement between the SFFFQ and the FFQ (0.38, p<0.001).
The components of thBQS showed moderate agreement for oily fish intake (kappa 0.46,
p<0.001), fair agreement for fruit (kappa 0.35, p<0.001) and vegetables (kappa 0.27,
p<0.001) and poor agreement for NMES (kappa 0.20, p<0.001) and fat (kappa 0.09, p<0.001)
intake between the SFFFQ and the FFQ. D@S and its components showed poor
agreement between the SFFFQ and the diet recall (ranged between 0.02 and 0.0¥Qrexcept
fruit intake where agreement was fair (kappa 0.20, p=0.027) (Table 4).

The components of thBQS were all significantly correlated when comparing the SFFFQ
with the FFQ. Comparison of the SFFFQ with the diet recall showed weaker association with
correlation coefficients only significant for fruit and vegetable intake (Table 4).

Insert Table 4 near here

A number of the individual food items on the SFFFQ significantly predict whether the
participants had a healthy diet. A healthy diet is defined by having an dv€)albf over 12
measured using the FFQ. Reporting consumption of a portion per day of fruit, salad,
vegetables, wholemeal bread/chapattis, whole meat (chicken or turkey), white fish (not in
batter) or oily fish as measured by the SFFFQ significantly increased the odds of having a
healthy diet as measured by the FFQ. Those having a portion/day of chips, crisps, sweet
biscuits, ice cream, fizzy drinks, whole meat (beef, lamb, pork, ham), processed meats or
battered fish on the SFFFQ were less likely to consume a healthy diet as measured by the
FFQ (Table 5). Having a portion of fruit or vegetables a day on the SFFFQ increased the odds
of being classified as having a healthy diet on the FFQ by 27% (fruit: 95%t&K19%,
p<0.001, vegetables: 95% CI 9 to 49%, p=0.007). The odds of having a healthy diet were
decreased by 67% (95% CI 47 to 79%, p<0.001) for each portion increase of crisps per day.

Insert Table 5 near here
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Discussion

The SFFFQ was designed to be used in large population surveys where detailed dietary
assessment is not feasible. The mBQS for the SFFFQ and the FFQ are the same and show
fair agreement. The DQS components are all significantly correlated between the SFFFQ and
the FFQ, despite significant differences in the grams, (based mainly on differences in
consumption frequency) of fruit, vegetable, oily fish, fat and NMES between the two
measures. This indicates that although the SFFFQ is not suitable for estimating absolute
dietary intake it is suitable for ranking people according to diet quality, meeting its primary
objective. Classifying people on their diet quality with a simple tool will allow researchers
and public health professionals to form a general understanding about diet in particular
populations. This will allow them to measure trends in dietary patterns over time and identify
communities that may require dietary intervention in order to decrease the prevalence of

obesity and risk of chronic disease in these communities.

A useful way to summarise the results from the SFFFQ is to calculate the DQS presented in
this paper. An Excel spreadsheet is provided as supplementary material to this paper which
can be used for this purpose. Researchers can enter the results from their SFFFQ data
collection and the DQS will be automatically calculated. This adds an additional dimension to
this dietary assessment tool increasing its usefulness in larger population surveys. This score
reflects important aspects of diet quality (fruit, vegetable, oily fish, fat and NMES intake) but

does not cover all aspects of the UK’s dietary recommendations

http://www.food.gov.uk/sites/default/files/multimedia/pdfs/nutrientinstitutior).pdf). It should

be noted whe applying the DQS that advice to include ‘plenty of starchy foods’, ‘some
protein rich foods’, ‘some milk and dairy’ and ‘just a little saturated fat and salt’ were not
included in the score. Additionally, applying a dietary quality score will not capture the
complexity of individuals diets and is only appropriate for use in population level analyses.
The DQS is applied universally (ie. It does not vary by age, sex or ethnicity) and it will not be

appropriate for use in all contexts.

Although agreement is the most appropriate comparison for validation studies the majority of
published research report associations between the methods, measured only by correlation
coefficients. The correlations in dietary components between the SFFFQ and the FFQ were
comparable with others reported in the literature as evidence of validity. Foc@rogation

10
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coefficients of 0.32 to 0.71 have been reported comparing short dietary assessment
guestionnaires to weighed records (43), food frequency questionnaires (20, 23, 30, 44) and
diet histories (28, 45). Correlation coefficients for vegetable intake ranged from 0.36 to 0.70
for other short form dietary assessment tools in the literature compared to weighed records
(43), food frequency questionnaires (23, 30, 44) and diet histories (45). The measure of
agreement used in this study, the kappa statistic (46), can be used to compare categorical
scales, hence we split the DQS into tertiles for comparison between the tools. The kappa
value comparing the SFFFQ and the FFQ was 0.38, considered to be ‘fair’ agreement (47).

This compares well to other dietary screeners, for example, measuring fast food consumption

in adolescents where a kappa of 0.03 was obtained compared to three 24h recalls (48).

The SFFFQ and the diet recall did not show good agreement or particularly good correlation.

It is important to note that these two dietary assessment methods aim to measure different
aspects of dietary intake. The diet recall measures actual intake for a 24 hour period and the
SFFFQ measures usual intake over the last month. Other factors that may have affected the
association seen includes the time lapse between measures (5 months), seasonal difference
between the administration of the SFFFQ and the diet recall (49) and the small sample size of
the diet recall arm. Additionally only single 24 hour recalls were conducted for these
participants when repeat 24 hour recalls would have been more appropriate for estimating

usual intake (50).

Another limitation of this research, common to all studies attempting to validate dietary
assessment, is that the reference methods do not reflect true intake. As the FFQ and the
SFFFQ are likely to have similar errors the correlations seen may have been an
overestimation of the correlation between the SFFFQ and the true intake (6). The FFQ looks
at consumption over the past 12 months while the SFFFQ looks at consumption over the
previous month. The FFQ had ten difference consumption frequency options available for
respondents to tick ranging from ‘never’ to ‘6+ per day’. The SFFFQ had eight frequency

options ranging from ‘rarely or never’ to ‘5+ a day’ for more commonly consumed items and

six options for less commonly consumed items ranging from ‘rarely or never’ to ‘7+ times a
week’. The different reference periods and the different categories used between the two
methods may have contributed to the different intakes seen. Additionally the respondents

(40% of total sample) may differ from the representative population they are selected from;

11
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they may be a more motivated population which may reduce our ability to generalise the
findings to the UK population. However the comparisons between the SFFFQ and the FFQ
were made on a large sample of people and were compared using both agreement and
correlation, factors identified as important components of validation studies (51).

A number of comparable studies using measures of diet quality based on short dietary
assessment tools have been conducted internationally. An American study which developed a
Healthy Eating Index based on food intake, nutrient intake and dietary variety found the tool
to significantly correlate with various biomarkers from r=0.24 for lutein to 0.41 for alpha-
carotene (correlation was not significant for lycopene or cholesterol). The authors concluded
that it wasa useful tool to describe diet patterns in women (25). A Recommended Food Score
was developed from 23 of the 62 items on a FFQ designed in the US. This was a simple
calculation based on whether these “healthy” foods were consumed at least once a week and

the Recommended Food Score was shown to be inversely associated with mortality in
women (26). A similar approach to tB€)S of this study was taken in Denmark witlb®S

based on fruit, vegetable, fat and fish intake. It was deemed to be an appropriate tool to
classify individuals into high, average and low diet quality as it was shown to be associated
with a high diet quality as measured by a 198 item FFQ and the absolute risk of ischemic
heart disease (30). These studies and the current result support the propd3@iSdbased

on a short dietary assessment tool being used to summarise diet quality.

Having a portion per day of certain food types significantly predicted whether a participant
had a healthy diet as measured by the FFQ. Reporting consumption of oily or white fish,
salad or whole chicken/turkey were especially strongly associated with a healthy diet.
Participants reporting daily consumption of chips, processed meats or battered fish were
significantly less likely to have a healthy diet. This finding highlights individual food items
that are more strongly associated with a healthy diet, information that could be useful for the
future development of short dietary assessment methods. It suggests that populations could be
ranked on their diets based on the result of just a few questions when resources for population
health surveys are even more limited. Additionally, the four food items that were not
significantly associated with a goddQS may be able to be removed from the SFFFQ
allowing it to be shortened furthéFruit juice (not cordial or squashyBeans or pulses like

baked beans, chick peas, dahFibrerich breakfast cereal, like Weetabix, Fruit ‘n Fibre,
Porridge, Muesl; ‘Cheese / yoghuirt

12
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A worthwhile focus for future research would be assessing if the instrument was sensitive
enough to capture change over time as would assessing whether the SFFFQ DQS shows
agreement with other measures of dietary quality or could be used to predict other risk factors
for chronic disease.

The results of this validation study show that using the SFFFQ in large population surveys
instead of a longer, more time consuming and expensive FFQ may be appropriate in studies
that do not require nutrient intake information but only require an indication of diet quality.
The SFFFQ is a quick and easy and therefore cheap dietary assessment tool that could be
used in situations where the use of longer and more expensive dietary assessment tools are
not feasible. Th®QS based on fruit, vegetable, oily fish, NMES and fat intake was found to

be a useful tool in ranking diet quality.

13



Tables

Table 1: Components that make up the Dietary Quality Sare and their cut-offs

Score allocated: 1 2

3

Fruit <= 2 servings/wk >2 servings/wk and < 2

servings/day

Vegetables <=1 servings/day 1- 3 servings/day

Oily Fish No intake 0-200g/wk

Fat” >= 1% x UK recommendations  1- 1 % x UK recommendations
(127.5g/day)

NMES >=1 % x UK recommendations  1- 1 % x UK recommendations

(90g/day)

>= 2 servings/day

>= 3 servings/day
>= 200g/wk
<= UK recommendations (85g/day)

<= UK recommendations (60g/day)

"Recommendations for fat were based on 35% of total eméipe Estimated Average Requirements for women and mén:Kgd (2235 kcal/d)

14



Table 2: Demographic information of the participants

SFFFQ (N=826) FFQ (N=705) Diet Recall (N=47)
Leeds Bolton Leeds Bolton Leeds Bolton

(N=421) (N=405) (N=358) (N=347) (N=23) (N=24)
Female (%) 54.9 54.8 56.7 54.5 52.2 458
Age (yrs), mean (sd) 53(19) 54(20) 54(19) 56(19) 54(18) 62(16)
Alcohol consumption: drinks more 7 9 7 8 0 17
than 21 units/wk (%)
\Il?vgzclzrt(s%)some exercise in the las 86 86 87 87 87 92
Current smokers (%) 22 16 20 14 9 13
Owns their own home (%) 72 75 74 76 87 75
White ethnic group (%) 95 92 96 96 96 96

15



Table 3: Average Dietary Quality Scores (range: 5-15)ral component weights

SFFFQ FFQ Diet recall FFQ - SFFFQ Diet recall - SFFFQ
(N=826) (N=705) (N=47) (N=705) (N=47)
Mean difference Mean difference
Mean SD Mean SD Mean SD (95% ClI) p-valué (95% ClI) p-VélluéL

Overall DQS 11.4 1.6 11.4 1.7 9.5 1.9 0.1 (0.0, 0.2) 0.241 -2.1(-2.8, -1.5) <0.001
Fruit(g) 156 145 332 328 121 150 175 (153, 196) <0.001 -51 (-104, 2) 0.058
Vegetables(g) 144 115 270 177 153 146 126 (114, 138) <0.001 6 (-42, 53) 0.811
Oily Fish(g) 10 13 12 14 4 12 1(0,2) 001 -6 (-11, -2) 0.009
Fat(g) 47 28 90 40 72 26 45 (42, 47) <0.001 26 (17, 34) <0.001
NMES(g) 49 41 91 56 73 44 43 (40, 47) <0.001 24 (9, 40) 0.003

"P-values from paired t-test comparing SFFFQ and FFQ

f P-values from paired t-test comparing SFFFQ and diell reca

16



Table 4: Correlation and Agreement between the SFFFQmal the FFQ and the SFFFQ and the Diet Recall

Comparing the SFFFQ and the FFQ

Comparing the SFFFQ and the Diet Recall

(N=705) (N=47)
Spearman's Rank  p-value Kappa" p-value Spearman's p-value Kappa" p-value
Correlation Rank

Coefficient Correlation

Coefficient
Overall DQST 0.38 <0.001 0.04 0.312
Fruit(g) 0.61 <0.001 0.35 <0.001 0.35 0.017 0.20 0.027
Vegetables(g) 0.49 <0.001 0.27 <0.001 0.33 0.022 0.06 0.314
Oily Fish(g) 0.56 <0.001 0.46 <0.001 0.03 0.842 0.02 0.406
Fat(g) 0.43 <0.001 0.09 <0.001 0.22 0.144 0.07 0.233
NMES(9) 0.45 <0.001 0.20 <0.001 0.15 0.302 0.07 0.275

"OverallDQS split into tertiles for kappa comparison

TCorreIation co-efficient cannot be calculated f@®as this has been converted to a categoricablaria
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Table 5: Logistic Regression analysis of individual SFFFQtems for predicting a Healthy Dief as measured by the FFQ

Food item (portion size)

Contributes to which DQS
category'

OR (95% ClI) per
portion/day
(N=705)

OR (95% ClI) per
100g/day
(N=705)

P-value

Fruit (fresh/tinned) (80g)

Fruit juice (not cordial or squash) (145g)

Salad (not garnish added to sandwiches) (80g)
Vegetables (tinned / frozen / fresh but not potatoe3g)(8
Chips / fried potatoes (1679)

Beans or pulses like baked beans, chick peas, dahl (184g)

Fibre-rich breakfast cereal, liR¥eetabix, Fruit ‘n Fibre, Porridge,
Muesli (719)
Wholemeal bread or chapattis (459)

Cheese / yoghurt (999)

Crisps / savoury snacks (25g)

Sweet biscuits, cakes, chocolate, sweets (91g)

Ice cream / cream (110g)

Non alcoholic fizzy drinks/pop (not sugar free cetdli(161g)

Whole meats: Beef, Lamb, Pork, Ham - steaks, roasts, jaiirise or
chops (111g)

Whole meats: Chicken or Turkeysteaks, roasts, joints, mince or
portions (not in batter or breadcrumbs) (128g)

Processed meats/ meat products: Sausages, bacon, cofetcaée
pies/pasties, burgers (80g)

Processed meats/ meat products: Chicken/turkey nugge3éssi
turkey burgers, chicken pies, or in batter or breadcsufhb0g)

Fish: White fish in batter or breadcrumbgke ‘fish ‘n chips’ (160g)

Fish: White fish not in batter or breadcrumbs (1199g)

Fish: Oily fish— like herrings, sardines, salmon, trout, mackerel, fres

tuna (not tinned tuna) (90g)

Fruit

Vegetable
Vegetable

Qily fish

1.27 (1.09- 1.49)
0.86 (0.65- 1.15)
2.05 (1.50- 2.79)
1.27 (1.09- 1.49)
0.01 (0.00- 0.05)
0.69 (0.34- 1.42)
1.15 (1.00- 1.32)

1.25 (1.05- 1.49)
1.00 (0.82- 1.21)
0.33 (0.21- 0.53)
0.40 (0.28- 0.57)
0.21 (0.09- 0.51)
0.20 (0.10- 0.37)
0.51 (0.27- 0.99)

2.44 (1.15- 5.15)

0.04 (0.01-0.13)

0.05 (0.01- 0.41)

0.12 (0.02- 0.82)
14.97 (3.00- 73.07)

40.56 (12.30- 131.64)

1.35 (1.11 - 1.64)
0.90 (0.74 - 1.00)
2.45 (1.66 - 3.61)
1.35 (1.11 - 1.64)
0.07 (0.05 - 0.16)
0.82 (0.55 - 1.21)
1.22 (1.00 - 1.48)

1.65 (1.00 - 1.11)
1.00 (0.82 - 1.22)
0.01 (0.00 - 0.08)
0.37 (0.25 - 0.54)
0.24 (0.11 - 0.54)
0.37 (0.25 - 0.54)
0.55 (0.30 - 0.99)

2.01 (1.12 - 3.60)

0.02 (0.00 - 0.08)

0.18 (0.05 - 0.59)

0.27 (0.24 - 0.99)
9.72 (2.52 - 36.83)

61.20 (16.26 - 226.40)

<0.001
0.104

<0.001
0.007

<0.001
0.306
0.105

0.012
0.960
<0.001
<0.001
<0.001
<0.001
0.048

0.024

<0.001

0.003
0.018

0.002
<0.001

"A Healthy Diet is defined as having an oveBR@)S of over 12 measured using the FFQ

TAII food items contribute to the total fat and NMES DQgegores

18



References

1. Cox BD. Health and Lifestyle Survey: Seven-Year Follow-Up, 1991-1992.
Colchester, Essex: UK Data Archive, 1995 Contract No.: SN: 3279.

2. QAResearch. The Eighth Leeds Citizens’ Panel Survey Report for Leeds City
Council 2008. Available from:

http://www.leedsinitiative.org/uploadedFiles/Active Leeds/Content/Documents/Word
/P5%20Citizen%20Panel%20Survey.pdf.

3. Harrison R, McEIlduff P, Edwards R. Planning to win: health and lifestyles
associated with physical activity amongst 15,423 adults. Public Health.
2006;120(3):206-12.

4. Barrow S, Harrison RA. Unsung heroes who put their lives at risk? Informal
caring, health and neighbourhood attachment. Journal of Public Health.
2005;27(3):292-7.

5. Department of Health. Improving outcomes and supporting transparency.
Public Health Outcomes Framework Factsheet. 2012.
6. Cade J, Thompson R, Burley V, et al. Development, validation and utilisation

of food-frequency questionnaires - a review. Public Health Nutrition. 2002;5(4):567-
87.

7. Rafferty AP, Anderson JV, McGee HB, et al. A healthy diet indicator:
qguantifying compliance with the dietary guidelines using the BRFSS. Preventive
medicine. 2002;35(1):9-15.

8. Rifas-Shiman SL, Willett WC, Lobb R, et al. PrimeScreen, a brief dietary
screening tool: reproducibility and comparability with both a longer food frequency
questionnaire and biomarkers. Public health nutrition. 2001;4(02):249-54.

9. Bogers RP, Van Assema P, Kester AD, et al. Reproducibility, validity, and
responsiveness to change of a short questionnaire for measuring fruit and vegetable
intake. American Journal of Epidemiology. 2004;159(9):900-9.

10. Coyne T, Ibiebele T, McNaughton S, et al. Evaluation of brief dietary
guestions to estimate vegetable and fruit consumption - using serum carotenoids and
red-cell folate. Public Health Nutrition. 2005;8(3):298-308.

11.  Thompson FE, Kipnis V, Subar AF, et al. Evaluation of 2 brief instruments
and a food-frequency questionnaire to estimate daily number of servings of fruit and
vegetables. American Journal of Clinical Nutrition. 2000;71(6):1503-10.

12. Brown JL, Griebler R. Reliability of a short and long version of the block food
frequency form for assessing changes in calcium intake. Journal of the American
Dietetic Association. 1993;93(7):784-9.

13. Caan B, Coates A, Schaffer D. Variations in sensitivity, specificity, and
predictive value of a dietary fat screener modified from Block et al. Journal of the
American Dietetic Association. 1995;95(5):564-8.

14. Hickling S, Knuiman M, Jamrozik K, et al. A rapid dietary assessment tool to
determine intake of folate was developed and validated. Journal of Clinical
Epidemiology. 2005;58(8):802-8.

15. Roe L, Strong C, Whiteside C, et al. Dietary intervention in primary care:
validity of the DINE method for diet assessment. Family Practice. 1994;11(4):375-81.
16. Buzzard IM, Stanton CA, Figueiredo M, et al. Development and
reproducibility of a brief food frequency questionnaire for assessing the fat, fiber, and
fruit and vegetable intakes of rural adolescents. Journal of the American Dietetic
Association. 2001;101(12):1438-46.

19


http://www.leedsinitiative.org/uploadedFiles/Active_Leeds/Content/Documents/Word/P5%20Citizen%20Panel%20Survey.pdf
http://www.leedsinitiative.org/uploadedFiles/Active_Leeds/Content/Documents/Word/P5%20Citizen%20Panel%20Survey.pdf

17. Huot I, Paradis G, Receveur O, et al. Correlates of diet quality in the Quebec
population. Public Health Nutrition. 2004;7(8):1009-16.

18.  Johnson F, Wardle J, Griffith J. The Adolescent Food Habits Checklist:
reliability and validity of a measure of healthy eating behaviour in adolescents.
European Journal of Clinical Nutrition. 2002;56(7):644-9.

19. Ling AM, Horwath C, Parnell W. Validation of a short food frequency
guestionnaire to assess consumption of cereal foods, fruit and vegetables in Chinese
Singaporeans. European Journal of Clinical Nutrition. 1998;52(8):557-64.

20. Block G, Gillespie C, Rosenbaum EH, et al. A rapid food screener to assess
fat and fruit and vegetable intake. American Journal of Preventive Medicine.
2000;18(4):284-8.

21. Little P, Barnett J, Margetts B, et al. The validity of dietary assessment in
general practice. Journal of Epidemiology & Community Health. 1999;53(3):165-72.
22. Read JA, Crockett N, Volker DH, et al. Nutritional assessment in cancer:
comparing the Mini-Nutritional Assessment (MNA) with the scored Patient-
Generated Subjective Global Assessment (PGSGA). Nutrition & Cancer.
2005;53(1):51-6.

23. Segal-lsaacson CJ, Wylie-Rosett J, Gans KM. Validation of a short dietary
assessment questionnaire: the Rapid Eating and Activity Assessment for Participants
short version (REAP-S). Diabetes Educator. 2004;30(5):774.

24. National Obesity Observatory. Dietary Surveillance and Nutritional
Assessment in England: What is measured and where are the gaps? . 2010.

25. Hann CS, Rock CL, King I, et al. Validation of the Healthy Eating Index with
use of plasma biomarkers in a clinical sample of women.[see comment]. American
Journal of Clinical Nutrition. 2001;74(4):479-86.

26. Kant AK, Schatzkin A, Graubard Bl, et al. A prospective study of diet quality
and mortality in women. JAMA. 2000;283(16):2109-15.

27. Kant AK, Thompson FE. Measures of overall diet quality from a food
frequency questionnaire: National Health Interview Survey, 1992. Nutrition Research.
1997;17(9):1443-56.

28. Laviolle B, Froger-Bompas C, Guillo P, et al. Relative validity and
reproducibility of a 14-item semi-quantitative food frequency questionnaire for
cardiovascular prevention. European Journal of Cardiovascular Prevention &
Rehabilitation. 2005;12(6):587-95.

29. Rasanen L, Pietinen P. A short questionnaire method for evaluation of diets.
Preventive Medicine. 1982;11(6):669-76.

30. Toft U, Kristoffersen LH, Lau C, et al. The Dietary Quality Score: validation
and association with cardiovascular risk factors: the Inter99 study. European Journal
of Clinical Nutrition. 2007;61(2):270-8.

31. ROE L, STRONG C, WHITESIDE C, et al. Dietary intervention in primary
care: validity of the DINE method for diet assessment. Family Practice.
1994;11(4):375-81.

32.  Johnson RK. Dietary intakehow do we measure what people are really
eating? Obesity research. 2002;10(S11):63S-8S.

33.  Cade JE, Burley VJ, Greenwood DC, et al. The UK Women's Cohort Study:
comparison of vegetarians, fish-eaters and meat-eaters. Public Health Nutrition.
2004;7(7):871-8.

34. Cade JE, Burley VJ, Alwan NA, et @lohort Profile: The UK Women’s

Cohort Study (UKWCS). International journal of epidemiology. 2015:dyv173.

20



35. Spence M, Cade J, Burley V, et al. Ability of the UK Women's Cohort Food
Frequency Questionnaire to rank dietary intakes: a preliminary validation study. Proc
Nutr Soc. 2002;61:117A.

36. Harrison RA, Cock D. Increasing response to a postal survey of sedentary
patientsa randomised controlled trial [ISRCTN45665423]. BMC health services
research. 2004;4(1):31.

37. Harrison RA, Cock D. Increasing response to a postal survey of sedentary
patients - a randomised controlled trial [ISRCTN45665423]. BMC Health Services
Research. 2004;4(1):31.

38. Nelson M, Atkinson M, Meyer J. A Photographic Atlas of Food Portion Sizes.
London: 1997.

39. Tran KM, Johnson RK, Soultanakis RP, etraperson vs telephone-
administered multiple-pass 24-hour recalls in women: validation with doubly labeled
water. Journal of the American Dietetic Association. 2000;100(7):777-83.

40.  Taylor E, Burley V, Greenwood D, et al. Meat consumption and risk of breast
cancer in the UK Women's Cohort Study. British journal of cancer. 2007;96(7):1139-
46.

41.  World Health Organisation. Diet, nutrition and the prevention of chronic
diseases: report of a joint WHO/FAO expert consultation Geneva, 28 Janliary
February 2002. Technical Report Series. Geneva: 2003.

42. Department of Health and Social Security. Dietary Sugars and Human
Disease. Report on Health and Social Subjects. London: 1989.

43.  Andersen LF, Johansson L, Solvoll K. Usefulness of a short food frequency
guestionnaire for screening of low intake of fruit and vegetable and for intake of fat.
European Journal of Public Health. 2002;12(3):208-13.

44. Rifas-Shiman SL, Willett WC, Lobb R, et al. PrimeScreen, a brief dietary
screening tool: reproducibility and comparability with both a longer food frequency
guestionnaire and biomarkers. Public Health Nutrition. 2001;4(2):249-54.

45.  Osler M, Heitmann BL. The validity of a short food frequency questionnaire
and its ability to measure changes in food intake: a longitudinal study. International
Journal of Epidemiology. 1996;25(5):1023-9.

46. Cohen J. A coefficient of agreement for nominal scales. Educational and
psychological measurement. 1960;20(1):37-46.

47. Landis JR, Koch GG. The measurement of observer agreement for categorical
data. biometrics. 1977:159-74.

48. Nelson MC, Lytle LA. Development and evaluation of a brief screener to
estimate fast-food and beverage consumption among adolescents. Journal of the
American Dietetic Association. 2009;109(4):730-4.

49. Fowke JH, Schlundt D, Gong Y, et al. Impact of season of food frequency
guestionnaire administration on dietary reporting. Annals of epidemiology.
2004:;14(10):778-85.

50. Mackerras D, Rutishauser I. 24-Hour national dietary survey data: how do we
interpret them most effectively? Public health nutrition. 2005;8(06):657-65.

51. Serra-Majem L, Andersen LF, Henrique-Sanchez P, et al. Evaluating the
quality of dietary intake validation studies. British Journal of Nutrition.
2009;102(S1):S3-S9.

21



Figure 1. Number of respondents included in the analyses
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