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Abstract

Objective: To determine the relative validity and reproducibility of two alcohol intake
frequency questionnaires (AFQ-A; AFQ-B), designed to classify subjects according to
their alcohol intake level, in Bucaramanga, Colombia.

Method: One hundred and nine randomly selected subjects, aged between 20 and 60
years, completed three 30-day semi-quantitative alcohol intake records (30-DR). The
AFQs were applied three months after the last 30-DR. AFQ-A contained 53 items;
AFQ-B contained five items, with the alcoholic drinks for AFQ-B selected by Max_r.
The correlation and agreement between alcohol intake assessed with the AFQs and
the 30-DR were obtained using Pearson’s correlation coefficient (), Lin’s
concordance correlation coefficient (pc), Spearman’s rank correlation coefficient
(), Bland and Altman’s limits of agreement (LOA) and Cohen’s weighted kappa
statistic (K,).

Results: The reproducibility of the 30-DR was poor; 75 ranged from 0.33 to 0.41. The
reproducibility of the AFQs was higher, with 75 between 0.50 and 0.73. The agreement
(Ky,) of the 30-DR and the AFQs was 0.40. The lower and upper LOA were between
—56.4% and —11.0%. The AFQs and 30-DR were well correlated. Assessment of
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and 0.60, which reduced to 0.20-0.29 after energy adjustment.
Conclusions: These AFQs may be useful to rank subjects according to their alcohol
intake. The AFQ-B is easy and quick to apply, and is also highly cost-effective.

During the last 50 years, Colombia — like many other
countries of the world — has experienced demographic and
epidemiological transitions. The changes attributed to these
transitions include ageing of the population, changed
dietary habits to high intakes of foods rich in fats, sugar and
salt, and increased alcohol consumption' ~°. The prevalence
of alcohol consumption has increased in Colombia during
the last 15 years, reaching 86% among the population older
than 12 years in 1997, and also the age at which
consumption begins has decreased to 9 vyears old*=°.
Despite the need to quantify alcohol intake and establish
whether or not it is related to dietary habits, chronic
diseases, trauma and social or mental diseases, there are no
valid instruments available for this purpose in Colombia.
Even when alcohol is not a nutrient, methods used in
the study of diet can be applied in the quantification of
alcohol consumption’. The research on dietary intake
and its relationship with chronic diseases has been carried
out with simplified questionnaires that ask about the
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dietary pattern before the disease. Alcohol frequency
questionnaires (AFQs) have been the most useful tool in
epidemiological research’~?, not only for their low cost
but also because they result in good classification of
subjects based on their intake. Moreover, the level of
intake can be measured with more validity'’. However,
alcohol consumption is a difficult-to-measure exposure.
Due its great between-person and within-person variation,
it is necessary to follow it for long periods of time’°.
Given that consumption of alcohol is highly related with
the local culture, it is necessary to approach it differently in
each setting. In Colombia, as well as in other developing
countries, there are few studies on the relationship
between alcohol consumption and the risk of chronic
diseases’. This is due mainly to the lack of valid and high-
cost alcohol assessment methods suitable for research in
large populations. Moreover, the use of methods with low
validity seriously attenuates the associations between
nutritional intake and disease in epidemiological studies, a
problem known as regression dilution**.

The goal of the present research was to establish the
reproducibility and relative validity of two AFQs,
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developed to classify subjects according to their alcohol
intake, in the adult population of Bucaramanga, Colombia.

Methods

The study was developed in four stages: (1) selection of
subjects; (2) application of three semi-quantitative records
of alcohol consumption for 30 consecutive days (30-DR);
(3) application of two AFQs; and (4 study of the
reproducibility and relative validity of the AFQs.

Selection of subjects

Bucaramanga is a medium-sized city, with approximately
one million inhabitants. The target population was adults
between 20 and 60 years old. We considered subjects as
eligible if they admitted to have consumed alcohol in the
last month (at least one ounce of any liquor or one beer)
and were literate. Through a sampling strategy with
multiple stages, 109 alcohol drinkers were selected to
represent Bucaramanga by sex and social status'?. Social
status was determined by the Municipal Planning Office.
This sample, overestimated by 10% to allow for possible
losses to follow-up, allowed us to obtain correlation
coefficients of 0.40 minimum between the observed
consumption and that estimated by the AFQs (a = 0.05,
B =10.90). Every block in the city was numbered and
classified according to the six socio-economic strata. From
a map of the city, five blocks were sorted out by status (30
in total); a census of eligible subjects was carried out in
each household, and one subject was randomly selected
per household to complete the sample size for each social
stratum. After the selection process, informing the subjects
about the objectives of the study and obtaining written
consent from the subjects, the survey was applied. The
research and the procedures were approved by the Ethics
Committee of the School of Health at Universidad
Industrial de Santander, Colombia.

Application of three 30-DRs

Each subject completed all three 30-DRs consecutively; the
30-DRs yielded 90 days of records of the drinks consumed
and their alcohol content. Before starting the first 30-DR,
each subject received training from a nurse or a nutritionist
on how to describe the date of consumption, the type of
drink (straight or mixed), the volume consumed, the size
of glass, the amount of ice used, and how to fill in the daily
record for one week. They also received written
instructions to be consulted when necessary. Following
the training, each subject recorded their alcohol con-
sumption during one week in order to assess their ability
to produce complete and clear records. On the first day of
follow-up the subjects answered a survey querying
sociodemographic data. Expressed like for alcoholic
drinks was the self-report of the perception each subject
had. During the 30-DR, the nurse and the nutritionist

https://doi.org/10.1079/PHN2005880 Published online by Cambridge University Press

OF Herran and MF Ardila

visited each subject at least once a week. Subjects could
consult either the nutritionist or the nurse via telephone at
any time of day in order to clarify any doubts.

The content of alcohol in each alcoholic drink,
expressed in grams, was obtained from the information
provided by the manufacturers (weight—volume). For
mixed drinks the content was obtained from the 30-DR
according to the contribution of the alcoholic drink in the
mix. A composition table with 53 items was derived from
the collected information. This table included the name of
the beverage or mix, the alcohol content (g) in 100 ml and
the total energy, alcoholic and non-alcoholic'?.

Application of two AFQs

Three months later, after the end of the last 30-DR, two
AFQs (AFQ-A; AFQ-B) were applied by interview with a
30-day interval between each one. Each AFQ was applied
twice. The application sequence was randomly assigned
to each subject to avoid them memorising the responses
(bias). The AFQs were given in the following combi-
nations: ABAB, ABBA and BAAB. Both AFQs referred to
the previous month’s intake.

AFQ-A (53 items)

This questionnaire was developed based on the popu-
lation’s alcohol intake pattern. The check list included the
main sources of alcohol, the mixtures made with it and the
proportion of the mixer (e.g. cola: 1:1, 1:2 or 2:1).
Furthermore, the questionnaire included three intake
frequency options (daily, weekly and monthly). Measure-
ment units used for sale or consumption allowed us to
establish alcohol intake in a semi-quantitative way.

AFQ-B (five items)

This questionnaire was derived in stepwise strategy using
the Max_r method, which aims to maximise the correlation
coefficient in the sample while minimising the square
error. Max_r achieves this by replacing, in the regression
model, the surrogate W; (the amount of alcohol reached
with alcoholic beverages selected by the subject 7) by Z;
(the quantity of alcohol in all alcoholic drinks consumed
by the subject 7). As in classic regression models for each
individual the W, score is used rather than Z, a more
accurate expression of the between-person variation
explained might be R%V“. The maximised Pearson
coefficients () and R%, for each source of alcohol were
estimated with Max_r version 2.1'%. Our AFQ-B included
the sources of alcohol selected by Max_r in the previous
step and was designed following the recommendations of
Willett”. Questions about usual alcohol intake by source
(whether beer or liquor) referred to the previous month
(the month before applying the questionnaire). Nine
exclusive frequency categories, from ‘never’ to ‘two or
more times a day’, were used. AFQ-B was derived from
data obtained from the semi-quantitative 90 consecutive
day record (three 30-DRs) in the same population.
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For the three alcohol intake estimation methods (30-DR,
AFQ-A, AFQ-B), the individual intake of alcohol per type
of source drink was estimated by summing the products of
the volume of drink consumed and the quantity of alcohol
contained in the beverage, using FoodCalc'® together with
the food composition table'®. To calculate the alcohol
consumed from the AFQ-B, the specific means of alcohol
intake were used, by sex, in each of the five items.

Relative validity and reproducibility study

Geometric means and 95% confidence intervals (CD were
used to describe average monthly alcohol intake. The
relative agreement between the AFQs and the average
alcohol intake from the 90 days of records was assessed
using Pearson correlation coefficients, after transformation
to the natural log scale. The distribution of alcohol intake
was negatively skewed. We also estimated the non-
parametric Spearman rank correlation coefficient (75) using
the original data (before log-transformation). The Pearson
and Spearman correlation coefficients measured only the
precision of the relationship between the AFQs and 30-DR.

To measure both the precision and the accuracy of the
relationship, we used Lin’s concordance correlation
coefficient (p)'®'. Lin’s coefficient evaluates whether
the observed data deviate significantly from the line of
perfect concordance (i.e. the line at 45°). If a scatter plot
defined by the AFQ and 30-DR values is very tight
(precision) and very close to the line of perfect
concordance (accuracy), Lin’s coefficient will increase
towards a maximum value of —1 or +1. Correlation
coefficients do not provide an appropriate evaluation of
relative reproducibility or validity when dietary data are
used in categories or groups in the analysis of
epidemiological studies'®. The correlation coefficients
between the 30-DR and AFQs were adjusted by the energy
linked to the alcohol intake. Adjustment for total energy
intake was made by using Willett’s residual method”"?.

To evaluate the performance of the AFQs in categorising
subjects into the same group as the 30-DR we calculated
Cohen’s weighted kappa statistic (Ky,)***". Quartile values
of the observed alcohol intake distribution of the AFQs
and 30-DR were used as cut-off points for cross-tabulation,
with weights equal to 1 — |1 —j’/(/e — 1), where 7 and j
index the rows and columns of the table and k= 4 (the
maximum number of possible ratings).

Correlation coefficients have been criticised as a
measure of agreement because they measure the strength
of a linear relationship between two variables, but give no
information about the magnitude and direction of the
difference (absolute bias) between the two variables®*?.
To examine the agreement between the AFQs and the 30-
DR, we used Bland and Altman’s limits of agreement
(LOA) method****. In addition, we fit a linear regression
with the absolute bias as the dependent variable and the
mean of AFQs and 30-DR as the independent variable
to evaluate if the bias changed significantly with alcohol
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intake'”. This analysis was conducted with the
log-transformed data and absolute bias and LOA were
exponentiated and multiplied by 100 to express the
relative increase in intake assessed by the AFQs compared
with 30-DR measured intake. Finally, the reproducibility of
the 30-DR was evaluated between the first 30-DR and the

average of the second and third 30-DRs.
Results

Studied population

A total of 109 subjects (between 17 and 19 per socio-
economic stratum) participated in the study, 49.5% (54)
were men. The average age was 27.8 (95% CI 25.8, 29.8)
years, and was greater for men (P = 0.06). The average
length of education was 10 years, without any difference
by gender (P = 0.82). Twelve per cent of the subjects had
a previous medical diagnosis (disease or disorder) and
10.0% had followed some sort of diet in the previous year
(Table 1). The preference for alcoholic drinks was not
different between genders (P = 0.96). While the prevail-
ing frequency of consumption per self-report in men was
weekly or every two weeks, in women it was monthly.
However, the 30-DR showed that, on average, men
recorded to have consumed alcohol every 6.7 (95% CI 6.4,
6.9) days, while women recorded alcohol consumption
once every 7.3 (95% CI 7.0, 7.7) days (P = 0.00).

Follow-up and record of consumption of alcobolic
beverages

A total of 167 houses were visited; in 27 of them no eligible
subjects were found. With 240 eligible subjects in the
remaining 140 houses, a list was made and 109 were selected
at random. After training, all subjects were classified as able
to record. No subject was lost during the three months of the
follow-up, and no record was invalidated due to poor
quality. At the end of the three 30-DR, 1324 records were
obtained (one per each consumption); about 42% were
made on Saturdays, 20% for Fridays and Sundays, and
approximately 4% for each of the remaining days. Out of the
total of records, 51.1% were made by women.

Alcobol intake and derived energy

The monthly average consumption of alcohol was 226
(95% CI 200, 255) g; for the first month it was 222 (95% CI
181, 262) g, for the second 239 (95% CI 2006, 273) g and 398
(95% CI 301, 496) g for the third. Men drank more than
women: 312 (95% CI 269, 362) g versus 165 (95% CI 141,
192) g (P = 0.00). Based on the number of records and the
quantity of alcohol consumed, we established that 61.2%
of the population consumed five or more drinks per
occasion. Since each subject recorded more than one
occasion during the follow-up, we also established that
this condition (consumption of five or more drinks of
alcoholic beverages and mixers) represented a monthly
average energy intake of 8632 (95% CI 7634, 9761) kJ
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Characteristic Total (n= 109) Men (n = 54) Women (n = 55) P-value
Age (years)* 27.8 (25.8—-29.8)t 29.8 (26.7-32.8) 25.8 (23.2—-28.5) 0.06
Years of education 10.4 (9.7-11.1) 10.3 (9.2-11.4) 10.5 (9.6-11.4) 0.82
Weight (kg) 61.8 (59.6—64.0) 67.8 (64.7—70.9) 55.9 (53.6-58.2) 0.00
Body mass index (kgm™2) 22.6 (21.9-23.2) 23 1 (22.0-24.0) 22 o (21.1-22.9) 0.10

> 25 kgm 2 25 (22.9)§ 4 (25.9) 1 (20.0) 0.31
Actual disorder? 13 (11.9) 4 (7.4) 9(16.4) 0.15
Some diet?t 11 (10.1) 5(9.3) 6 (10.9) 0.77
Socio-economic status 0.98

1 19 (17.4) 10 (18.5) 9 (16.4)

2 19 (17.4) 9 (16.7) 10 (18.2)

3 19 (17.4) 10 (18.5) 9 (16.4)

4 19 (17.4) 9 (16.7) 0(18.2)

5 17 (15.6) 8 (14.8) 9 (16.4)

6 16 (14.8) 8 (14.8) 8 (14.4)

*Mean 27.8 (standard deviation 10.6) years; the distribution of age is asymmetric.

1 In the last year.
1 Mean (95% confidence interval).
§ Frequency (%).

(2062 kcal). Out of this total, 6611 (95% CI 5856, 7465) kJ
(1579 kcal) were alcohol-derived. Men consumed more
non-alcoholic energy (e.g. derived from cola drinks) than
women: 2756 (95% CI 2273, 3330) kJ (658 kcal)
versus 1355 (95% CI 1133, 1610) kJ (324 kcal) (P = 0.00).
Alcohol intake did not differ by socio-economic status
for the methods 30-DR (P> F=10.78) and AFQ-A
(P> F=0.33), but it did for the AFQ-B (P > F = 0.00).

Application of the AFQs

Ninety-six (95% CI 93, 99) days elapsed between the end
of the 30-DR and the first application of an AFQ. Each AFQ
was applied twice and 60 (95% CI 58, 62) days elapsed
between the first and the second application. In the first
interview, all of the subjects answered. In the second AFQ-
B application 108 answered. To apply the AFQ-A, 25—
30 min were needed; between 5 and 10 min for AFQ-B.

AFQ-B design

Of 10 alcoholic drinks consumed by the studied subjects,
five were selected by Max_r'*, reaching a maximised
(Pearson) of 0.99 and K%, of 99.8.

Reproducibility study

Reproducibility was higher for the AFQs than for the 30-
DR. Alcohol intake was greater for all methods when they
were applied the second time. The increase was slight for
the AFQs (10% and 6%), but was 60% for the 30-DR. The
correlation coefficients, which allows one to test
reproducibility in variables when they are treated as
continuous, can be considered mild and good for the
AFQs, whereas for 30-DR they are low. The same occurred
when testing reproducibility in variables categorised in
quartiles. There was no evidence of bias (LOA) in
agreement for the consumption amount in any of the
three methods (Table 2). AFQ-A had better relative
reproducibility than AFQ-B. The low reproducibility of
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the 30-DR was substantially influenced by the third
measurement. While the deviation (LOA) between the first
and second 30-DR was only 18.4%, between the second
and the third it was 42.4%, and between the first and the
third it was 60.8%.

Relative validity study

Unlike the previous results, AFQ-B had more relative
validity than AFQ-A. The intake of alcohol estimated with
the AFQs was greater than that calculated with the 30-DR;
56% for AFQ-A and 11% for AFQ-B. While the difference in
alcohol estimated for AFQ-A was positively asymmetric,
the average difference estimated for AFQ-B was normally
distributed. When evaluating the relative validity of the
variables treated as continuous, the correlation coefficients
could be considered good for AFQ-B and moderate for
AFQ-A. There was no evidence of bias (LOA) in agreement
linked to the amount consumed (Table 3) nor an influence
of socio-economic status on the relative validity for either
of the AFQs. There was an increase when evaluating the
agreement degree reached by the AFQs compared with
the 30-DR using geometric means: 74% for the AFQ-A, and
it was stable for AFQ-B (11%). ‘Energy-adjusted’ alcohol
intake was computed as the residual from the regression
model with total energy intake as the independent variable
and absolute alcohol intake as the dependent variable.
The alcohol residual by definition provides a measure of
alcohol intake uncorrelated with total energy intake.
Complementarily, the calculation of coefficients based on
partition of the components of the variance allows
correction for the attenuation originating from the random
error (within-person)’. Pearson’s raw and corrected
correlation coefficients for alcohol were good in both
methods (0.52 minimum, 0.68 maximum). When adjusted
by energy, they were reduced considerably (0.22
minimum, 0.31 maximum). However, in any circumstance
they were statistically significant (P.(r= 0) < 0.001)
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Table 2 Reproducibility study. Correlation coefficients*, between two applications, for three
methods of estimating alcohol intake (g)f: a 30-day semi-quantitative daily record (30-DR; refer-
ence method) and two alcohol frequency questionnaires (AFQ-A, 53 items; AFQ-B, five items)

Dietary factor rk pc§ rsY Kl Bias (LOA)** P-valuett
Between 30-DR (reference method)
Total energy 0.42 0.36 0.41 0.23 —43 (—216, 130) 0.85
Alcohol (g) 0.21 0.14 0.33 0.20 60 (— 236, 355) 0.69
Alcoholic energy 0.41 0.35 0.39 0.26 —43 (—214, 128) 0.85
Non-alcoholic energy 0.33 0.30 0.41 0.33 —44 (—288, 200) 0.88
Between AFQ-A (53 items)
Total energy 0.76 0.75 0.70 0.49 11 (— 108, 130) 0.99
Alcohol (g)t+ 0.75 0.75 0.68 0.50 9.8 (— 110, 130) 0.99
Non-alcoholic energy 0.75 0.74 0.73 0.56 15.1 (— 114, 144) 0.99
Between AFQ-B (5 items)
Total energy 0.55 0.53 0.52 0.34 2.1 (=190, 195) 0.97
Alcohol (9)$F 0.57 0.55 0.55 0.38 6.1 (—180, 192) 0.96
Non-alcoholic energy 0.13 0.12 0.50 0.33 2.4 (- 601, 605) 0.98

*Values log-transformed when necessary.
T Estimated monthly.

1 Pearson’s correlation coefficient. P,(r= 0) < 0.05 for all, except for non-alcoholic energy of the AFQ-B.

§ Lin’s concordance correlation coefficient.

Y Spearman’s correlation coefficient. P, (rs = 0) < 0.05 for all.
|| Weighted Cohen’s kappa for quartiles (weight =1 — |i — j|/(k — 1), where i and j index the row and columns of

the two ratings and k = 4).

**Relative individual intake differences and limits of agreement (LOA) with 95% confidence interval in parenth-

eses (first application minus second application).
11 Linear trend.

11 The coefficients for alcohol are the same as for alcoholic energy.

(Table 3). The agreement between the AFQs for alcohol
intake can be considered mild (K, = 0.40) (Table 4).

Discussion

In underdeveloped countries like Colombia, where
cardiovascular and chronic diseases have reached
numbers considered of epidemic proportions*® and
where it is suggested that this cannot be satisfactorily
explained with models developed in other societies®” it is

necessary to develop reliable measurement methods
suitable for such particular circumstances found in the
culture. The development and validation of an AFQ is a
difficult task, due in part to the difficulties in obtaining a
representative sample of the population in which the AFQ
will be applied. Because of its design, our study could only
include subjects able to read and write and who were
willing and able to complete the alcoholic drink records
accurately. Although we used a wide age range, we cannot
verify whether the age distribution of our sample was

Table 3 Validation study*. Correlation coefficientst of alcohol intake estimated by two alcohol frequency questionnaires (AFQ-A; 53
items; (AFQ-B; five items) versus the intake calculated from a 30-day semi-quantitative daily record (30-DR; reference method)

Both applications

First application Second application

Dietary factor pct 1§ Bias (LOA)T P-valuell s ratt rm-att ra-c88 ™ mtt moaft ra-c8§
AFQ-A (53 items)

Total energy 044 048 -59.2(-191,72) 073 054 0.57 0.57  0.59 0.63 0.63
Alcohol (g)11 0.46 0.50 —56.4(—185,72) 075 056 029 058 0.31 0.60 025 0.63 0.27
Non-alcoholic energy  0.38 0.41 —69.0 (—228, 90) 073 046 025 0.49 026 051 022 054 0.23
AFQ-B (five items)

Total energy 0.61 0.62 —9.9(—144,124) 095 0.63 0.71 071 052 0.59 0.59
Alcohol (g)19 059 060 —11.0(—146,124) 094 060 0.20 0.68 022 052 023 058 0.26
Non-alcoholic energy 0.33 0.63  33.7(—268,335) 071  0.45 0.13 0.81 0.23 0.28 0.08 0.51 0.15

* Estimated monthly alcohol intake (g).

1 Values log-transformed when necessary.

1 Lin’s concordance correlation coefficient.

§ Spearman’s correlation coefficient. P, (rs = 0) < 0.05 for all.

9 Relative individual intake differences and limits of agreement (LOA) with 95% confidence interval in parentheses (30-DR minus AFQ).

|| Linear trend.
**Raw Pearson correlation coefficient. P,(r= 0) < 0.05 for all.

11 ’Energy-adjusted’ Pearson correlation coefficient. P,(r= 0) < 0.05 for all, except for non-alcoholic energy of the AFQ-B.
11 Raw and corrected Pearson correlation coefficient; ri = ro4/1 + (Ax/nx), Where ry is the true correlation, r, is the observed correlation, A\ is the ratio of the
within- and between-person variance for x and ny is the number of replicates per person for the variable x

§§ ’Energy-adjusted’ and corrected Pearson correlation coefficient.
99 The coefficients for alcohol are the same as for alcoholic energy.
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Table 4 Validation study*. Ratiof of alcohol intake estimated by
two alcohol frequency questionnaires (AFQ-A, 53 items; AFQ-B,
five items) to that calculated from a 30-day semi-quantitative daily
record (30-DR; reference method), and classification of subjects
by risk according to the AFQs

AFQ-A (53 items) AFQ-B (five items)

Dietary factor AFQ-A/30-DR (%) K.+ AFQ-B/30-DR (%) Kyt

110 (106, 115)  0.38

Total energy 179 (174, 185) 0.32

Alcohol (9)§ 174 (169,180) 0.40 111 (106, 116)  0.40
Non-alcoholic 198 (194,202) 029 71 (59, 86) 0.43
energy

* Estimated monthly alcohol intake (g).

1 Based on geometric means, with 95% confidence interval in parentheses.
} Weighted Cohen’s kappa for quartiles (weight =1 — |i — j/(k — 1), where
iand jindex the row and columns of the two ratings and k = 4).

§ The coefficients for alcohol are the same as for alcoholic energy.

similar to that of the general population owing to a lack of
updated demographic data. The age average was probably
younger and the level of education superior in our sample.
Therefore, the validity of the AFQs may be lower if
administered to subjects older than 40 years of age or with
a lower level of education, even though the fraction of
subjects without primary school (5.5%) was close to that in
the target population (4.8%)%.

The sampling strategy, together with the 30-DR
(considered the reference method) and the quality of
those records, allow us to suppose that the data with
which the AFQs were compared (30-DR) captured the
within-person and between-person variation””. However,
given the low reproducibility achieved by the 30-DR, it is
possible that we may have to record alcoholic drinks
intake in non-sequential periods longer than a month (30-
DR), or carry out the 30-DR for more than three months, or
finally to question the usefulness of the 30-DR as a
reference method. In any case, to carry out reproducibility
research is difficult, even more so when there is high
variation in alcohol intake over a fixed period of time
(month, week, weekend, etc.). This also depends on the
amount and quality of the subject’s help. This, together
with what was discussed previously, can be considered a
limitation of the research.

It is well known that the dietary habits or the alcohol
intake recorded could be underestimated or overestimated
due to fatigue or modification in intake habits’. There is
evidence of this, since the average consumption for the
third 30-DR was higher than in the two previous ones.

Traditionally, a reproducibility and validation study
should have one measure before and another one after
applying the reference method®®. Nevertheless, it is
reasonable to think that for alcohol intake research
particularly, which has social and moral implications in
practice, it is only possible to correctly measure this
exposure after previous sensitive interventions, which
could yield artificial accuracy. On the other hand, it is also
possible to reasonably argue that, after three months of
finishing the 30-DR, the memory might be blurred and
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therefore artificially low correlations between the AFQs
and 30-DR could be obtained. In any case, our results are
half way between a positive and a conservative position
on the real correlation between the AFQs and 30-DR.
Moreover, the order of application of the AFQs (ABAB,
ABBA and BAAB), their random assignment and the time
between applications allowed us to control for a possible
bias of memory.

Since the number of drinks per occasion is not constant
when a subject consumes alcoholic beverages (only 8%),
our findings allow us to state that, in this population,
methods widely used to classify subjects as being at risk
according to the number of drinks are inefficient*”*°. For
this reason, our results are especially relevant.

In nutritional epidemiology, it is desirable to have
replicated methods, even in circumstances where vari-
ation of the factor under study is high”***"3%_ Our results
on reproducibility show it beyond any doubt; while the
Pearson correlation coefficient for alcohol was 0.21 for the
30-DR, it was between 0.57 and 0.75 for the AFQs. We
observed the same for the total energy, alcoholic energy
and non-alcoholic energy (Table 2).

The relative validity of the AFQs against the 30-DR was
established in several ways. AFQ-B had better performance
than AFQ-A, yielding a more reliable coefficient when the
variables were handled as continuous (p¢: 0.59 vs. 0.46 for
alcohoD). It also had greater precision (LOA). The poor
performance of AFQ-B when reproducing non-alcoholic
energy calculated by the 30-DR was predictable and is due
to the check list characteristics (five items), which did not
include mixed drinks (Table 3). The greatest difference
observed, between the AFQ-A and the 30-DR (56%), is most
likely due to the greater number of items (53): ‘the more
you ask, the more overreporting you get''’. When
evaluating the capacity to correctly classify subjects
according to intake in quartiles, the two AFQs performed
the same (K, = 0.40) (Table 4). Since the difference
between the AFQ-B and the 30-DR is only 11%, it could be a
useful tool for determining the consumption of alcohol
(level of intake) in cross-sectional surveys or population
interventions.

The stability of the results related to repeat application
of a test is also an indirect reproducibility measure. The
second application of both AFQs did not substantially
change the estimated values for total energy, non-
alcoholic energy or alcohol (g), which represents an
additional advantage of these AFQs versus the 30-DR.
Pearson’s raw and attenuation-corrected correlation
coefficients are good, comparing those estimated for
these three variables versus those calculated by the 30-DR.

We calculated the correlation adjusted for energy, and
the coefficients dropped substantially (Table 3). This is
mainly due to the high correlation between alcohol and
total energy, since 77% comes from the alcohol. Despite
this, values of the energy-adjusted coefficients are within
the range found in other studies that included food


https://doi.org/10.1079/PHN2005880

Quantification of alcohol intake for Colombia

consumption of the diet'®3*34

reported in this study.

In conclusion, we developed a study to evaluate the
reproducibility and validity of two AFQs in a population
where alcohol intake variation is high, due to the
consumption pattern or habit. Since the relative validity
of AFQ-B is very acceptable and this questionnaire has
only five items, it becomes the best option. AFQ-B is
applied quickly and is highly cost-effective. Our study
shows that these AFQs may be useful as an alcohol
assessment tool for future epidemiological studies in the
population of Bucaramanga. However, careful consider-
ation should be given to issues related to study design in
order to control for the effect of non-differential
measurement error on alcohol intake. These AFQs could
also be used as a starting point for the development and
validation of AFQs in other populations in Colombia, and
to monitor changes across populations and through time.
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