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RELATIVE VALIDITY OF SHORT QUESTIONNAIRES TO ASSESS
MEDITERRANEAN DIET OR LOW-FAT DIET ADHERENCE

K. Miura', T.R. Entwistle’, |.E. Fildes*?, A.C. Green'*

Abstract: Background: Short diet questionnaires can quickly identify dietary habits with minimal burden for users but they require
validation for use in specific populations. Objective: To assess relative validity against a food frequency questionnaire (FFQ) of
two short questionnaires to assess a Mediterranean diet and a low-fat diet, respectively, among organ transplant recipients as a
part of a pilot study. Design: Cross-sectional validation study. Setting: Heart or lung transplant recipients completed two short
dietary questionnaires and a full semi-quantitative FFQ as the reference methods, on 3 separate days. Participants: Sixteen heart
(n=8) or lung (n=8) transplant recipients aged 16 years or more, at least 6-months post-transplant and clinically stable patients in
Manchester, UK. Measurements: Two short dietary questionnaires to assess their Mediterranean diet and low-fat diet and a semi-
quantitative FFQ. Relative validity was assessed by comparing the scores derived from each short questionnaire with that of the
FFQ. Agreement was assessed using the limits of agreement (LOA), and the agreement was expressed as a ratio of the score from
the short dietary to the FFQ score with a ratio of 1.00 indicating perfect agreement. The agreement was formally tested by the two
one-sided t-test procedure. Results: The mean agreement was 0.99 (95% LOA 0.60-1.38) for the Mediterranean and 1.04 (95% LOA
0.42-1.64) for the low-fat diet. The two one-sided t-test procedure showed the short questionnaires and the reference method were
equivalent (Mediterranean diet overall p=0.004; low-fat diet overall p<0.001). Conclusions: Dietary habits to measure Mediterranean
diet and a low-fat diet by short dietary questionnaires and full FFQ were comparable among organ transplant recipients.
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these methods provide detailed food and nutrient intake,
they are cumbersome for users; therefore, (delete and so)
short dietary questionnaires are increasingly being used
(5). Rather than providing accurate intakes, short dietary
questionnaires rank users as having low or high intakes
of relevant food groups and nutrients, equivalent with
adhering or not adhering to the specified dietary pattern
(6).

A number of short dietary questionnaires have been
validated and successfully used in dietary intervention
studies (6-8); however, they have been devised for specific
populations without evidence of being transferable (9).
We therefore sought to assess the validity of two brief
questionnaires to assess dietary intakes in a group of
organ transplant recipients according to a Mediterranean
diet and a low fat diet, respectively compared with a
traditional FFQ.

Introduction

Since both a low-fat diet or a Mediterranean diet
can reduce the risk of cardiovascular disease (CVD)
in the general population (1-3), dietary interventions
according to these regimes also offer a drug-free approach
to lowering risk of CVD among groups at particularly
high risk of CVD such as organ transplant recipients
(4). In order to assess the effectiveness of these specific
interventions in organ transplant recipients, however,
dietary instruments are required that can reliably assess
transplant patients” low fat or Mediterranean dietary
intakes.

Traditionally, such dietary intakes have been assessed
using detailed dietary intake methods such as food
frequency questionnaires (FFQ) and 24-hour recall. While
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This validation study was conducted as a part of a pilot
study. Prior to the main study, randomly selected heart
and lung transplant recipients at the University Hospital
of South Manchester took part in 2013. Participants were
identified through hospital records at the transplant
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outpatient clinic. Recruited patients were aged 16
years or more, clinically stable and at least 6-months
post-transplant. They were asked to independently
complete 3 questionnaires on 3 consecutive days: 1) a
semi-quantitative FFQ, 2) a short Mediterranean diet
questionnaire, and 3) a short low-fat diet questionnaire
in that order. This study was approved by the NRES
Committee North West (REC reference number 13/
NW/0310) and all participants provided written
informed consent.

Dietary assessment

Short Mediterranean diet questionnaire

A one-page short questionnaire to assess
Mediterranean diet was adapted from the validated
questionnaire used in the Prevencién con Dieta
Mediterrdnea (PREDIMED) study (6,10). It consists
of a total of 14 questions that characterize key food
groups commonly consumed as part of a traditional
Mediterranean diet (12 questions about frequency of food
consumption; two questions about food intake habits)
(Table 1). Favorable responses (yes) were assigned a
value of 1, and unfavorable responses (no) were assigned
0. Answers summed to a total Mediterranean diet score
ranging from 0 to 14, with higher scores indicating greater
adherence.

Short dietary intake questionnaire: low-fat diet

We similarly adapted the short low fat diet
questionnaire to assess from the PREDIMED study (10).
It contained consumption frequencies or serving size
of seven food items (scored 0 to 2 with higher scores
for favorable responses) and two items about habits
relating to fat intake (scored 1 for yes, 0 for no) (Table 2).
Resultant scores ranged from 0 to 16 with higher scores
indicating greater adherence to a low-fat diet.

Food frequency questionnaire

Participants were also asked to complete a 183-
item semi-quantitative FFQ adapted from the US
Nurses” Health Study and validated and updated to
reflect Australian dietary habits (11,12) with high
reproducibility(13). Further updates were then made
to reflect UK dietary choices (14). Consumption
frequencies in the FFQ ranged from ‘never’ to ‘> 4 times/
day’. Serving sizes were expressed either as standard
measurements (i.e. one cup, one tablespoon, etc.) or in
natural units (i.e. one slice, etc.). Additional questions
collected information on trimming of visible fat from
meat, and types of fats and oils used on foods. Responses
were collated according to the food consumption patterns
of each short dietary questionnaire and scores derived
accordingly.
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Statistical analysis

All dietary measures were handled as continuous
variables and were all normally distributed. The
agreement between the two dietary methods was also
assessed using limits of agreement (LOA) (15). The
difference (bias) was expressed as a ratio of the score
from the short dietary to the FFQ score with a ratio of 1.00
indicating perfect agreement. The mean scores of the two
methods and the mean score differences were displayed
plotted using the Bland and Altman plot (95% confidence
limits were defined as the mean difference between the
methods + 1.96 x standard deviation (SD), where SD was
the SD of the differences between the two methods).

Adequate agreement between the short questionnaire
and the reference method was defined as: 1) using the
LOA, all observed agreements lie between 0.5 and 2.0
(perfect agreement = 1.0) (16); 2) the differences do not
change over the range of means of the two scores (16);
and 3) the mean score differences of the two methods
are within + 1 SD formally assessed by the two one-
sided t-tests (17). While correlation approaches are
not recommended in the validation studies (18, 19),
Pearson correlation coefficients and the intraclass
correlation coefficient (ICC) were also calculated to show
comprehensive information on the relationship between
the two dietary methods (20). All statistical analyses
were performed using SAS version 9.4 (SAS Institute Inc.,
Cary, North Carolina, USA), and p<0.05 was considered
statistically significant.

Results

A total of nine heart and eight lung transplant
recipients were randomly selected for the study and, 16
of the 17 patients agreed to participate (heart n=8, lung
n =8). Their average age was 55 years, 50% were women,
average body mass index was 29 kg/m2, virtually all
patients were receiving anti-hypertensive and lipid-
lowering medications; and immunosuppressive therapy
that included cyclosporine and prednisone therapy.

Mediterranean diet

The mean Mediterranean diet scores estimated from
the short diet questionnaire and FFQ were very similar:
6.6 (SD 1.6) and 6.8 (SD 1.8), respectively and were
significantly correlated (Pearson r=0.72, p=0.002). The
ICC was 0.64 (95% CI 0.31-0.85), and the observed mean
bias 0.99 (SD 0.20; min 0.59, max 1.38) with 95% LOA
0.6 to 1.38. The corresponding LOA plot showed no
systematic bias in the variability across the range of
the mean of the two methods (Figure 1). The two one
sided t-test procedure showed these two methods were
equivalent (equivalent region 0.50, t-upper 6.08, p<0.001;
t-lower —3.04, p=0.004; overall p=0.004).
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Figure 1
Bland-Altman plots The bias of the two methods (the ratio
of scores from short dietary questionnaire to scores from
FFQ) against the mean of the two methods [(the mean
score of the short questionnaire) + (the mean score from
the FFQ)/2]

a) Mediterranean diet: the mean bias (mean ratio) = 0.99
(min 0.70, max 1.33) (lower LOA 0.59, upper LOA 1.38)

2.0
a)

Ratio of the two
(STQ/FFQ)

4 5 6
Average of MD scoring

b) Low-fat diet: the mean bias (mean ratio) = 1.04 (min
0.57, max 1.60) (lower LOA 0.43, upper LOA 1.64)

20 4

b)

Ratio or the two
(STQIFFQ)

4
Average of LED scoring

LFD: low-fat diet; LOA: limits of agreement; MD: Mediterranean diet; STQ: short
questionnaire Indicate upper and lower 95% limits of agreement.

Low-fat diet

The mean score derived from the short low-fat dietary
questionnaire and the corresponding score from the
FFQ were also similar: 5.7 (SD 1.6) and 5.8 (SD 1.7),
respectively. The Pearson correlation coefficient showed
moderate agreement but was not statistically significant
( r=0.42, p=0.11). The ICC between the two methods was
0.44 (95% CI 0.12-0.79) and mean bias was 1.04 (SD 0.31,
min 0.57, max 1.50). All observations were within 95%
LOA (0.43-1.64), with no sign of variability across the
range of the means (Figure 1). The two one sided t-tests
showed the two methods were equivalent (equivalent
region —0.06, t-upper 3.93, p<0.001; t-lower —4.21, p<0.001;
overall p<0.001).

Discussion

This study examined the relative validity of two
short dietary questionnaires for Mediterranean and
low-fat diets respectively, compared with a 183 item,
semi-quantitative FFQ as the reference method among
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heart and lung transplant recipients. Overall, our results
showed both short diet questionnaires performed
adequately in comparison with the scores derived from
the FFQ. Our results were made more robust by being
based on multiple assessment methods (20).

While there was a statistically significant, good
correlation between the short Mediterranean diet
questionnaire and the FFQ, the correlation with the low-
fat diet was only acceptable and not significant. However,
the ICC showed a moderately good agreement for the
low-fat diet and within the typically observed values in
short dietary questionnaire validation studies (5). Mean
biases calculated using Bland-Altman method were close
to 1.00 for both short questionnaires, which indicates,
on average, excellent agreement. However, calculated
bias ranges for the low-fat diet were wider and thus less
precise than those of the Mediterranean diet. All observed
upper- and lower biases were within the predefined
adequate range and the original validation study of the
short Mediterranean diet questionnaire using a FFQ as
a reference method among older Spanish adults also
showed a similar range of biases (43% under- and 53%
over-estimated compared with the reference method (6)).
The Bland and Altman plot showed no systematic bias
in either short questionnaire compared with the FFQ,
and the results from the two one-sided t-tests showed
the scores derived from short dietary questionnaires and
FFQ to assess Mediterranean diet and low-fat diet were
equivalent.

Correlation coefficients (Pearson, Spearman, and ICC)
have been commonly employed methods in the method
comparison studies (20). While correlation coefficients
can provide extra information about the relationship
between the two methods, the use of correlation in
the validity studies have been criticized because their
inability to assess agreement and bias adequately (15, 18).
In contrast, LOA method is able to assess the magnitude
of disagreement (mean bias) of two quantitative
measurements and provide the agreement intervals (15).
However, interpretation of the LOA approach is difficult
and has been inconsistent: how wide the interval to be
‘poor” or how narrow to be ‘good’ agreement. At least
in the area of nutrition, previous studies using the LOA
approach justified reasonable or good agreement by
no priori definition or merely comparing other studies
(21, 22). To overcome this issue, a few methods have
suggested including the two one-sided t-test procedure
used in this study (23). Although this procedure is not
widely used to assess dietary intake method validation
studies, it is likely to facilitate interpretation of the results
from the widely used LOA method (23).

Short dietary questionnaires do not provide accurate
intake level compared with more detailed dietary intake
methods. However, short questionnaires can minimize
the time required to complete and process the data and
are therefore, highly cost effective. In addition, because
short questionnaires do not require high cognitive ability
or a long period of time to complete, this approach may
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Table 1
14-point Mediterranean dietary adherence questionnaire'

Dietary habit/ consumption frequency

Response for 1 point?

1. Do you use extra virgin olive oil as main culinary / cooking fat/oil?

2. How much extra virgin olive oil do you eat in a given day (including oil used for cooking, salads, out-of-home meals

etc.)?

3. How many vegetable servings do you eat per day? (1 serving = 200 g; side dish as a half serving)

4. How many fruit units (including natural fruit juices) do you eat per day?

5. How many servings of red meat, beef-burger or meat products (ham, sausage, bacon etc.) do you eat per week?

6. How many servings of butter, margarine or cream do you eat per day? (1 serving = 12g or 1 tablespoon)

7. How many sweetened and/or carbonated beverages do you drink per day?

8. How much red wine do you drink per week?

9. How many servings of legumes/ pulses do you eat per week? (1 serving = 150g or % cup in dry form)

10. How many servings of fish or shellfish do you eat per week? (1 serving 100-150g of fish [size of deck of cards] or 4-5

units or 200 g of shellfish)

11. How many times per week do you eat desserts or pastries (not homemade), such as biscuits, cookies, cakes, custard

etc.?

12. How many servings of unsalted nuts (including peanuts) do you eat per week? (1 serving = 30g or 1 small handful)
13. Do you prefer to eat chicken, turkey or lean game instead of pork, beef-burger, sausage or bacon?

14. How many times per week do you eat a self-made sauce (sofrito) prepared with tomato, garlic, onion or leeks -

simmered in olive oil. Used as a garnish to season vegetable, pasta or rice dishes?

Yes

> 4 table spoons

2 or more (at least 1 serving raw or as salad)
=3
<1
<1
<1
=7 glasses
>3
=3

<3

1. Adapted from Estruch et al. (7); 2. Criteria to score=1; otherwise score=0.

Table 2
9-point low fat diet adherence questionnaire'

Dietary habit/ consumption frequency Score

2 1 0
1. On average, how many tablespoons of vegetable oil (e.g. sunflower, olive, sesame, rapeseed oil) do you consume in a given day for 0-1 2-4 =5
frying, salads & out of house meals etc.?
2. Do you remove visible fat (or skin) from chicken, duck, pork, lamb or beef before cooking; and the fat from soups, broths and Yes No
cooked meat dishes before eating?
3. How many servings of non-lean meats, hamburger, commercial minced meat, sausage, cold meat, cured ham, bacon, salami or offal 0-1 24 >5
do you consume per week? (meat serving = 100g or salami or bacon 30g)
4. How many servings of butter, margarine, lard, mayonnaise, milk-cream or milk-based ice cream do you consume per week? 0-1 2-4 =5
(spread fat serving= 2g, ice cream= 100g)
5. Do you exclusively consume low-fat dairy products? Yes No
6. How many times per week do you eat fried foods e.g. chips/French fries or fried chicken? 0-1 2-4 =5
7. How many times per week do you consume fatty fish or fish or seafood canned in o0il? 0-1 2-4 =5
8. How many servings of commercial sweets or industrial bakery products (not homemade), such as cakes, cookies, biscuits or 0-1 2-4 =5
custard do you consume per week? (cake serving = 80g or 6 biscuits 40g)
9. How many times per week do you consume nuts (including peanuts), potato, corn or wheat crisps or commercial snacks? 0-1 24 =5

1 Adapted from Estruch et al. (7)

also help increase participation in a study. Assessing
these simpler, pragmatic dietary habits among organ
transplant recipients is crucial as improved and
targeted dietary advice can reduce or even obviate
unnecessary clinical care. Dietary assessment using
short questionnaires can assist in identifying who needs
particular dietary advice in a timely manner than with
previous methods.

Limitations of the study included the use of a full-
length FFQ as the reference method. While it was
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previously validated to assess usual dietary intake, FFQ
is prone to bias and short dietary questionnaires have
the similar biases with FFQ (9). In addition, this was a
cross-sectional study, so it was unable to assess actual
diet change or adherence to diet patterns over time.
Third, although all participants completed the three
dietary questionnaires, the sample size was small and
therefore, estimates would be less precise and restricted
the methods available to assess validity.. Our findings
would only be generalizable to people who have similar
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characteristics to our participants. That is, heart or lung
transplant adult recipients with at least one year post-
transplantation. Nevertheless, despite its small size, our
study is noteworthy in being the first to compare the
agreement of short questionnaires and FFQ to assess a
Mediterranean diet and a low-fat diet among lung and
heart transplant recipients.

In conclusion, we demonstrate that diet habits to
measure a Mediterranean diet or a low-fat diet using
short dietary intake questionnaires and full-FFQ are
comparable among transplant recipients. These short
questionnaires are highly cost-effective tools for quickly
identifying patients not adhering to dietary advice and
addressing this in a timely manner.
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