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Background. Self-report of dietary intake could be biased by social desirability or social approval thus affecting risk
estimates in epldemiological studies. These constructs produce response set biases, which are evident when testing in
domains characterized by easily recognizable correct or desirable responses. Given the social and psychological value
ascribed to diet, assessment methodologies used most commonly in epidemlological studies are particularly vulnerable
to these biases.
Methods. Social desirability and social approval biases were tested by comparing nutrient scores derived from multiple
24-hour diet recalls (24HR) on seven randomly assigned days with those from two 7-day diet recalls (7DDR) (similar in
some respects to commonly used food frequency questionnaires), one administered at the beginning of the test period
(pre) and one at the end (post). Statistical analysis included correlation and multiple linear regression.
Results. Cross-sectionally, no relationships between social approval score and the nutritional variables existed. Social
desirability score was negatively correlated with most nutritional variables. In linear regression analysis, social desirability
score produced a large downward bias in nutrient estimation in the 7DDR relative to the 24HR. For total energy, this bias
equalled about 50 kcal/polnt on the social desirability scale or about 450 kcal over Its interquartile range. The bias was
approximately twice as large for women as for men and only about half as large in the post measures. Individuals having
the highest 24HR-derived fat and total energy intake scores had the largest downward bias due to social desirability.
Conclusions. We observed a large downward bias In reporting food Intake related to social desirability score. These
results are consistent with the theoretical constructs on which the hypothesis is based. The effect of social desirability
bias is discussed in terms of its Influence on epldemiological estimates of effect. Suggestions are made for future work
aimed at Improving dietary assessment methodologies and adjusting risk estimates for this bias.

Methods of collecting dietary data used in most
epidemiological studies may be prone to biases stem-
ming from the respondent's wishes to convey a
desirable image or to seek approval for certain beha-
viours. Social desirability is the tendency of an
individual to convey an image in keeping with social
norms and to avoid criticism in a 'testing' situation.1"7

Social approval is the tendency for an individual to seek
a positive response in the testing situation and is
therefore less focused on defensiveness.8"" In general,
scores from the two scales are only weakly positively
correlated.9 The response biases that result from social
desirability or social approval can significantly obscure
or distort the measurement of the variable of interest.
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Therefore, estimating these biases on a particular
questionnaire is a necessary precondition to the
adoption and use of a measure in psychological practice
or research.3"9'12

The connection between diet and both general health
status and specific diseases has been widely
popularized, especially in the West.13'14 For example,
an increasing number of food products in the US are
sold with a health claim (or disclaimer) either explicitly
stated or implied.13'16 Consequently, it is now widely
held that specific types of foods or patterns of eating
are healthy, or desirable, and others are unhealthy, or
undesirable.17

It is also apparent that specific dietary recommen-
dations aimed at population subgroups appear to in-
fluence dietary self-report. For example, pregnant
women have been shown to upward bias their estimates
of total energy intake in a manner consistent with ante-
natal dietary advice.18 In other female populations with
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generally opposite demand characteristics (i.e. where
lower intakes are the ideal) a downward bias is
observed.19'20 Even when the food frequency ques-
tionnaire (FFQ) method produces larger overall esti-
mates of energy intake, the overestimates for nutrients
associated with undesirable foods (e.g. fat) are gen-
erally proportionally smaller.21

Given the wide public knowledge concerning
nutritional guidelines for health, self-report of eating
behaviour is extremely vulnerable to social desirability
bias. Despite some evidence that social desirability
scores are related to the reported consumption of fresh
fruits and vegetables and snack foods,22 dietary assess-
ment questionnaires have not been checked rigorously
for response bias.

Instruments such as the FFQ, which aim to establish
long-term habitual intake, are the methods of choice for
dietary assessment in larger-scale studies. The potential
bias in these methods is greater than for short-period
assessments such as food diaries (FD) or 24-hour
diet recalls (24HR) in which the participant is asked
about intake of specific foods either while they are
being eaten or during a well-defined period in the very
recent past. Although it is recognized that there are
gender, age, and other differences in dietary self-
report, 18l21'23~26 it is generally assumed that the typic-
ally >75% unexplained variability in FFQ-derived
nutrient scores in relation to the typical 24HR or FD
falls in the category of intraperson sources which are
regarded as random. However, problems even more
serious than attenuation of the risk estimate may exist if
the error in measurement is not random, i.e. if it is sys-
tematically biased due to response set biases such as
those due to social desirability and social approval.

Because of obvious gender differences in food be-
haviour27 and emotional issues around food,28 one
might expect gender differences in social desirability or
approval biases. Issues such as self- and public atten-
tion,29'30 premenstrual syndrome,31 depression,32 and
obesity33 tend to be positively associated with the
intake of certain foods (often high fat/high carbo-
hydrate foods), chosen possibly more for their
'comfort' qualities17 than their nutritional content.
Some of these factors, especially obesity23'34'33 and
restrained eating36 are known to differ by gender.
Estimates vary, but recent figures37 suggest that
between 33 and 40% of US women are currently
dieting, nearly twice the rate of men, and an additional
28% are trying to maintain a weight loss. Women seem
to be more vulnerable to stress-induced eating than
men.38 Dieting, guilt about eating, restrained eating,
and binge eating are all twice as common in women as
men30'39'40 and may further distort self-report of food

intake in women. Factors that have strong emotional
import may have particular relevance to dietary self-
report because current knowledge of neurophysiology
informs us that the same portion of the brain that
performs olfactory functions also has an important role
in emotion and instinctual behaviour.41

METHODS
In October-November of 1991, we conducted a valida-
tion study of a 7-day diet recall (7DDR) developed to
assess fat intake in the Worcester Area Trial for Coun-
seling in Hyperlipidemia (WATCH).42 The 7DDR was
filled out twice, once at the beginning of the 3-week
test period (pre measures) and once at the end (post
measures). Nutrient scores (i.e. estimated daily intake)
derived from the 7DDR were compared to those derived
from seven 24HR randomly administered over the
3 weeks such that each day of the week was represented
once. We chose the 24HR because of the low variance
estimates obtained in comparing this method to records
and to frequency methods.43^5

The 7DDR looks very much like an FFQ. However,
it is dissimilar in that it attempts to elicit a response
regarding specific food encounters and not long-term,
habitual intake. To the extent that recall of a specific
episode is not possible, subjects are instructed to
provide their usual consumption, as they would on an
FFQ. Indeed, correlations between fat-related nutrients
from the 7DDR and the 24HR (usually >0.70) were
higher than those which are typically obtained from
FFQ. The slope of the regression lines obtained by
regressing 7DDR-derived nutrient values on 24HR-
derived values did not differ significantly from l.O.42

In October 1993, exactly 2 years after the study had
ended, we administered both a Marlow-Crowne Social
Desirability Scale (MCSD)7 and a Martin-Larsen Social
Approval Scale (MLSA)9 to each of the 41 validation
study participants who had completed at least one of the
two 7DDR. The MCSD consists of 33 true-false ques-
tions (e.g. 'I never hesitate to go out of the way to help
someone in trouble'). Eighteen questions (including
this example) are scored one point on a 'true' response
and 15 are scored one point on a 'false'. The MLS A
consists of 20 questions requiring 5-point Likert scale
responses ranging from 'disagree strongly' to 'agree
strongly' (e.g. 'I seldom feel the need to make excuses
or apologize for my behaviour'). Items are rated on a
5-point scale with 'agree strongly' rating 5 points
except for five questions which are reverse-scored
(including the example).

Analysis of these data included simple univariate
statistics, correlation, and linear regression. For this we
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TABLE 1 Descriptive statistics including daily intake of selected nutritional variables by sex based on multiple 24-hour diet recalls,
WATCH Nutrition Validation and Social Desirability Studies. Worcester, MA, USA, 1991-1993

Variable

* married
% white
Age (years)
Education (years)
BMi"
Social desirability score
Social approval score
Total energy (kcal)
Total fat (g)
Saturated fatty acids (g)
Monounsaturated fatty acids (gj
Polyunsaturated fatty acids (g)
* calories from fat
Cholesterol (mg)
Alcohol (g)
Dietary fibre (g)

Female
(n = 27)

74.1%
81.5%
51.3/16.1
13.4/1.9
26 6/5.6
20.5/6.4
48.4/9.6

1490/461
51.9/17.3
18.2/7.0
19.0/6.6
10.5/3.5
31.3/5.5

185.1/64.8
3 9/8.5

14.1/5.7

Mean/SD1

Male
(n = 14)

64.3%
85.7%
47.2/13.9
13.5/2.1
20.6/3.4
18.5/5.9
44.9/9.1

1970/599
65.1/23.8
21.6/8.7
25.0/10.3
13.2/5.5
29.4/4.6

261.5/194.5
15.5/17.9
16.5/10.4

P-value

0.43c

0.12°

-0.81
0.17
0.53
0.89
1.01

-2.85

-2.05

-1.35

-2.29
-1.89

1.10
-1.43
-2.30
-0.80

0.72c

l.oo*
0.42
0.86
0.60
0.38
0.32
0.007
0.05
0 18
0.03
0.07
0.28
0.17

0.04

0.43

1 Standard Deviation.
b Difference by sex is based on T-test for each demographic or nutrient/nutritional parameter shown unless it is a test of a categorical variable, in which
case it is the %2 statistic or Fisher's Exact test and is noted by c.
c Based on the X2 test of independence. The P-value for % white is based on Fisher's Exact test owing to the presence of fewer than 5 observations in
some cells.
d Body mass index = weight (kgVheight (m)2.

used PROCS UNIVARIATE, CORR and GLM in
SAS.4* All regression analyses accounted for age, gen-
der, and body mass index, variables known or thought
to be related to differences in dietary intake.23-37>39'40

Besides fitting either social desirability or social
approval scores in the model, we also fitted interval (in
days) between mailing of the forms and their return
because we thought that this would be an estimate of
true (as opposed to perceived) compliance, which lies
close to the theoretical domains of social approval and
social desirability. In addition to the overall models, we
stratified analyses by gender.

We also sought to determine if social desirability
bias differed according to level of nutrient intake, here
estimated by the 24HR-derived scores. For this we did
a separate set of analyses stratifying by quartiles of the
two nutrients for which we observed the largest overall
effect of social desirability. We conducted all analyses
using both pre and post measures; the former because
these correspond to the 7DDR measures most likely
encountered in an epidemiological study (i.e. unaffec-
ted by training from responding to multiple diet assess-
ments) and the latter because responses to the second

7DDR are concordant with the period during which the
multiple 24HR were collected.

RESULTS
Descriptive analyses are shown in Table 1. In general,
there was a wide range of variability in social
desirability scores, with an interquartile range of nine
points for both men and women but a wider overall
range in women (7-33) than in men (11-28). The over-
all distribution of social approval also was smaller in
men (32-57) than in women (28-67) but the inter-
quartile range was larger in men (20 versus 13 points).
In general, we observed that calorie-contributing
components were consistently higher for men than for
women, but there were no significant differences on
other factors.

Bivariate analyses indicated that social approval was
not related to any nutritional variable (i.e. r < 10.22 | ,
P > 0.19 in every instance with an average of r =
-0.08). In contrast, social desirability was highly
correlated with a large number of nutritional variables
in both the pre and post measures with r averaging
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-0.31 and -0.32, respectively. That the patterns of
correlation persist across the nutrients should not be
surprising because nutritional variables tend to be very
highly intercorrelated (r averaging approximately
0.85). Correlations tended to be more strongly negative
for 7DDR- than for 24HR-derived scores; for example,
for pre measures correlations for energy were r = -0.47
(/> = 0.004) and r = -0.31 (P = 0.06) for 7DDR and
24HR, respectively. Post measures produced nearly
identical correlations: i.e. r = -0.50 (P = 0.003) and
r = -0.31 (f = 0.06), respectively. In all sex-stratified
analyses females had consistently more strongly neg-
ative correlations; for energy in the pre measures for the
7DDR and 24HR derived scores r = -0.57 (/> = 0.003)
and r = -0.39 (/» = 0.05), respectively. For males,
correlations were much closer to 0. For example, for
men the corresponding correlations for energy were
r = -0.22 (P = 0.52) and r = -0.03 (/> = 0.92), respec-
tively. We did observe a number of significant
correlations between social desirability score and the
difference of the 7DDR-derived and 24HR-derived
nutrient scores. These included: total energy intake in
both the pre (r = -0.42, P = 0.001) and post (r = -0.40,
P = 0.02); non-fat calories in both the pre (r = -0.39,
P = 0.02) and post (r = -0.38, P = 0.03); and for
cholesterol in the pre measures only (r = -0.34, P =
0.04). Social desirability and social approval scores
were not correlated with each other (/• = 0.09, P = 0.60),
consistent with their strikingly different patterns of
correlation with the nutritional variables and reflecting
the fact that they encompass different psychological
constructs.9

Results from the general linear models are shown
in Table 2 for pre measures, and Table 3 for post
measures. In general, neither age nor sex were
significant predictors of 7DDR-derived score after
accounting for 24HR-derived score and interval.
Therefore, models shown exclude age and sex but
include social desirability score, interval (between our
mailing the form and the respondent returning it), and
body mass index. All models were re-run stratified by
gender. General linear models using difference scores
as the dependent variable as opposed to the models
shown yielded virtually identical results. The models
shown were chosen because they allow for direct estim-
ation of the regression of 7DDR-derived score on
24HR-derived score. As for the results of the correla-
tion analyses, social approval score was not a signi-
ficant predictor in any model.

For nearly all of the variables shown there was a
significant or marginally significant downward bias of
7DDR-derived nutrient score with increasing social
desirability score, especially for the pre measures.

Without exception, the magnitude of the reduction was
smaller in the post measures, with concomitant
reduction in the level of significance. Body mass index
generally was associated with a positive regression
coefficient in these data. Interval between mailing and
return of the social desirability and approval question-
naires exerted an effect generally in the same direction
as that of social desirability and in some instances
approaching it in magnitude.

As shown in Table 4, nearly without exception the
downward bias due to social desirability in the 7DDR
relative to the 24HR was greater for women than for
men. The ratios of the female to male regression
coefficients were generally between 2.0 and 3.0. Even
though the relative difference between the genders was
sometimes smaller in the pre measures, the absolute
difference or bias due to gender was generally smaller
in the post measures. By using regression models
stratified by quartiles of the 24HR-derived nutrient
score we obtained the results shown in Table 5. These
show a pattern approximating a j-shaped curve in the
pre measures, with first and third quartile values of
approximately equal magnitude, second quartile values
the lowest, and fourth quartile values about threefold
higher than first and third quartile values. This pattern
was only vaguely evident in the post measures.

DISCUSSION
This section first focuses on our results and potential
relevance of the bias we detected in this study and then
expands to the general matter of bias in dietary assess-
ment methods including the FFQ.

Interpretation of the Results of this Study
Our results showed a relatively large bias due to social
desirability that was, in general, consistent with our
original hypothesis. The bias was generally larger in
women than men and appeared to have decreased over
the course of the study. However, the gender differ-
ences tended to persist. There was a suggestion that the
bias increased with level of fat and total energy intake
in the pre measures in a manner that was not evident in
the post measures. This result is consistent with a dec-
rease in reactivity with increased exposure to dietary
assessment.

Although the bias that we observed would, theoretic-
ally, be strongest using a technique such as the FFQ, we
had no feasible way of assessing this except by using
the 7DDR because it was that instrument we used in the
WATCH. The 7DDR is only moderately similar to the
FFQ, in its grid-like ranking structure and its partial
reliance on habitual memory. This issue remains to be
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TABLE 2 Results of the general linear models to assess social desirability bias in nutrient estimation, pre measures, WATCH Nutrition
Validation and Social Desirability Studies. Worcester, MA, USA, 1991-1993

Independent Variables"

24-HR
Score"

1.41
0.39
n.s.

1.35
0.29
n.s.

1.29
0 36
n.s.

0.72
0.56
n s.

0.67
0.08

(< 0 0001)

0.96
0.27
n.t.

0.78
021
n.s.

0.61
0.17

(0.06)

0.63
0.20
n.s.

0.25
0.12

« 0.0001)

SD
Score0

-2.34
1.17

(0.06)

-0.68
0.32

(0.04)

-0.92
0.44

(0.05)

-0.88
0.38

(0.03)

-0.17
0.15
n.s.

-50.23
22.58
(0.03)

-26.15
12.70
(0.05)

-0.29
0.16

(0.08)

-7.77
2.34

(0.003)

-0.31
0.16

(0.05)

BMr1

1.39
1.27
n.s.

0.63
0.35

(0.09)

0.54
0 48
n.s.

-0.01
0.42
n s.

-0.11
0.18
n.s.

33.68
25.17

n.s.

21.25
14.34
n.s.

0.21
0.19
n.s.

6.63
2.56

(0.02)

0.09
0.17
n.s.

Interval

-1.35
0.75

(0.08)

-0.30
0.20
n.s.

-0.52
0.28

(0.08)

-0.24
0 26
n.s.

0.06
0.10
n.s.

-30.62
14.57
(0.05)

-19.88
8.23

(0.02)

0.07
0.10
n.s.

-1.29
1.48
n.s.

-0.16
0.10
n.s.

Dependent' variable
Total fat (g)

Saturated fatty acids (g)

Monounsaturated fatty acids (g)

Polyunsaturated fatty acids (g)

Alcohol (g)

Total energy (kcal)

Non-fat energy (kcal)

Fat (% energy)

Cholesterol (mg)

Dietary fibre (g)

P- value' =

* All models were fitted with the 24-hour diet recall-derived nutrient variable corresponding to the 7-day diet recall (7DDR)-derived dependent
variable, as well as social desirability score, body mass index, and interval (in days) between posting and return of the social desirability questionnaire
as the independent variables. Each independent variable lists in column format the regression coefficient, standard error of the regression coefficient,
and the (P-value) given as n.s. if P > 0.10 of the F-test of Ho:P » 0, except for 24-HR score, as noted below. All models are based on type III
(orthogonal) sums of squares.
b This is the nutrient score derived from seven random 24-hour diet recalls corresponding to the dependent variable listed. Unlike for the other
independent variables listed, here we test Ho:p = 1.0, because the ideal is complete agreement between the 24HR-derived and 7DDR-derived nutrient
scores.
c SD score is the social desirability score as obtained from the Marlowe-Crowne Social Desirability Scale.'
d Body mass index = weight (kg)/height (m)2.
' The nutrient values are in daily amounts specified or they are expressed as percentages.
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TABLE 3 Results of the general linear models to assess social desirability bias in nutrient estimation, post measures, WATCH Nutrition
Validation and Social Desirability Studies, Worcester, MA, USA, 1991-1993

Independent Variables"

24-HR
Score"

SD
Score'

BMI" Interval

Dependent' variable
Total fat (g)

Saturated fatty acids (g)

Monounssturated fatty acids (g)

Polyunsaturaled fatty acids (g)

Alcohol (g)

Total energy (kcal)

Non-fat energy (kcal)

Fat ( * energy)

Cholesterol (mg)

Dietary fibre (g)

bo1

SEb = *
P- value =

0.9
0.20
n.i.

0.87
0.17
n.s.

0.93
0.20
n s.

0.75
0.23
n.s.

0.96
0.12
n.s

0.97
0.17
n.s

0.89
0.15
n.i.

I.II
0.18

n.s

0.52
0.19

(0.01)

0.52
0.10

(< 0.0001)

-1.18
0.59

(0.06)

-0 30
0.20
n.s.

-0.54
0 24

(0 04)

-0.37
0.15

(0 02)

-0.12
0.22
n.s.

-25.50
14.49
(0.09)

-16.28
9.68

(0.10)

0.01
0.17
n.s.

-2.30
2.15
n.s.

-0.31
0.14

(0.04)

1.86
0.64

(0.007)

0.59
0.22

(0.01)

0.68
0.27

(0.02)

0.45
0.17

(0.01)

-0 04
0.27
n.s.

31.48
16.16
(0.06)

13.42
10.93
n.s.

0.34
0.20

(0.10)

3.59
2.35
n.s.

0.07
0.16
n.s.

-0.54
0.39
n.s.

-0.18
0.16
n.s.

-0.19
0.16
n.s.

-0.06
0.10
n.s.

-0.05
0.15
n.s.

-20.49
9.37

(0.04)

-13.93
6.28

(0.03)

0.09
0.11
n.s.

-1.81
1.36
n.s.

-0.11
0.09
n s.

• All models were fitted with the 24-hour diet recall-derived nutrient variable corresponding to the 7 day diet recall (7DDR)-derived dependent
variable, as well as social desirability score, body mass index, and interval (in days) between posting and return of the social desirability questionnaire
as the independent variables. Each independent variable lists in column format the regression coefficient, standard error of the regression coefficient,
and the (P-value) given as n.s. if P > 0.10 of the F-test of Ho:p «• 0, except for 24-HR score, as noted below. All models are based on type III
(orthogonal) sums of squares.
b This is the nutrient score derived from seven random 24-hour diet recalls corresponding to the dependent variable listed. Unlike for the other
independent variables listed, here we lest Ho:p = 1.0, because the ideal is complete agreement between the 24HR-derived and 7DDR-derived nutrient
scores.
c SD score is the social desirability score as obtained from the Marlowe-Crowne Desirability Scale.'
d Body mass index = weight (kg)/height (m)2.
' The nutrient values are in daily amounts specified or they are expressed as percentages.

 at Pennsylvania State U
niversity on Septem

ber 17, 2016
http://ije.oxfordjournals.org/

D
ow

nloaded from
 

http://ije.oxfordjournals.org/


BIAS IN DIETARY SELF-REPORTING 395

TABLE 4 Results of general linear models to assess gender differences in social desirability bias based on pre and post measurements.
WATCH Nutrition Validation and Social Desirability Studies, Worcester, MA, USA, 1991-1993*

Dependent variable6

Total fat (g)
Saturated fatty acids (g)
Monounsaturated fatty acids (g)
Polyunsaturated fatty acids (g)
Alcohol (g)
Total energy (kcal)
Non-fat energy (kcal)
Fat ( * energy)
Cholesterol (mg)

Dietary f|Dre (g)

bc

-3.36
-0.85
-1.25
-1.29
-0.17

-68.05
-34.83

-0.33
-7.17
-0.53

Pre

Women

sv

(1.57)
(0.45)
(0 56)
(0.51)
(0.15)

(30.31)
(16.92)

(0.23)
(2.55)
(0.18)

measures

b

-1.11
-0.29
-0.48
-0.32
-0.13

-38.90
-20.25

-0.13
-11.25

0.05

Men

SE,,

(1-79)
(0.67)
(0 73)
(0.46)
(0.46)

(32.00)
(22.25)

(0.20)
(7.56)
(0.28)

b

-2.06
-0.62

0.83
-0.45
-0.24

-47.33
-26.32

-0.01
-3.68
-0.44

Post

Women

SE,,

(0.64)
(0.21)
(0.28)
(0.17)
(0.28)

(14 35)
(9.33)
(0.22)
(2.13)
(0.13)

measures

b

-0.35
0.22

-0.27
-0.35
-0.09

-17.31
13.06
-0.09

1.48
-0.14

Men

sv

(1.43)
(0.49)
(0.58)
(0.39)
(0.35)

(32.97)
(24.35)

(0.21)
(6.00)
(0.39)

1 All models were fitted with the 24-hour diet recall-derived nutnent variable corresponding to the 7-day diet recall (7DDR)-denved dependent variable
as well as social desirability score, body mass index, and interval (in days) between posting and return of the social desirability questionnaire as the
independent variables. Models represent stratification according to gender. All results are based on type III (orthogonal) sums of squares.
b Models are based on the nutrient score derived from the 7DDR at the beginning of the study (pre measures) and at the end (post measures) as the
dependent variables.
c b is the regression coefficient and SE,, is its standard error based on fitting the social desirability score as obtained from the Marlowe-Crowne Social
Desirability Scale.' Significance testing was not conducted because of the exploratory nature of the analysis.

TABLE 5 Results of general linear models, quanile stratification to assess variation in social desirability bias, according to 24HR-derived
fat and total energy scores, WATCH Nutrition and Social Desirability Studies, Worcester, MA, USA, 1991-1993a

Pre measures6 Post measures'"

bc

Fat
Quartile 1
Quartile 2
Quartile 3
Quartile 4

Total energy
Quartile 1
Quartile 2
Quartile 3
Quartile 4

-1.11
0.33

-1.42
-3.62

-18.88
6.39

-22.79
-72.66

0.85
0.65
1.12
2.95

19.56
3.42

11.22
84.96

-1.15
-0.29
-1.48
-1.65

-22.17
10.27
13.34

-13.02

0.64
0.32
0.24
1.08

5.76
4.90

24.01
45.27

" All models were fitted with the 24-hour diet recall derived nutrient variable corresponding to the 7-day diet recall (7DDR)-derived dependent variable
as well as social desirability score, body mass index, and interval (in days) between posting and return of the social desirability questionnaire as the
independent variables. Models represent stratification according to 24HR-derived value of the nutrient. All results are based on type III (orthogonal)
sums of squares.
b Models are based on the nutrient score derived from the 7DDR at the beginning of the study (Pre measures) and at the end (Post measures) as the
dependent variables.
c b is the regression coefficient and SE,, is its standard error based on fitting the social desirability score as obtained from the Marlowe-Crowne Social
Desirability Scale.' Significance testing was not conducted because of the exploratory nature of the analysis and very small numbers (n = 10,
per group).
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investigated in FFQ that are commonly used in
epidemiological studies.

The effect of social desirability persisted across most
of the data including energy from all non-fat sources
and dietary fibre. Several plausible explanations could
reconcile the apparent anomaly: statistical analyses
examining highly intercorrelated nutrients often pro-
duce similar results; among our study subjects there
may have been little or no distinction according to
nutrient composition of the foods consumed, but more
apparent concern with absolute amount of consump-
tion; and the 7DDR was not optimal for quantifying
fibre intake.42 The 7DDR we used in this study focuses
mainly on macronutrients. Because the same theoretical
constructs apply to the micronutrients and the fact that
nutrients tend to be highly intercorrelated, it is likely
similar results would be obtained for the micro-
nutrients.

No effect was observed for social approval. Ap-
parently, the desire to avoid criticism around eating be-
haviour is stronger than is the need to seek approval.
It will be important to see if this holds for other
populations.

Because social desirability and social approval are
considered traits, it was reasonable to administer the
forms 2 years after the end of the original study. The
administration sequence precluded biasing the dietary
results. Delay in returning the questionnaire forms
showed results similar to those observed with increased
social desirability, but of smaller magnitude. This
raises interesting questions about non-response bias.

Possible Consequences of a Social Desirability Bias
The consequences of biased self-report of dietary intake
would depend on two general considerations: 1) how
social desirability is distributed in the population and
its effect across levels of the nutritional variables of
interest; and 2) whether social desirability is related to
the study endpoint.

If everyone in a study population expressed the same
need to provide socially-desirable answers to questions
on food intake, its effect would be a uniform reduction
in the estimated nutrient score. The bias thus produced
would be uniform across the levels of the nutrient
distribution. The overall range of the nutrient scores
would be identical to the 'true' distribution and the risk
estimate of the nutrient-disease relationship would be
unaffected. However, the intercept (i.e. the prediction
as to where the effect occurs in the nutrient distri-
bution) might be offset significantly.

It is likely that certain individuals have a greater
than average need to provide socially desirable answers,
as we observed in our study. If the bias associated

with social desirability did not differ by level of
nutrient intake, it would alter risk estimates across the
entire distribution. Were the underestimation to differ
by level of nutrient score, as we observed, it would
result in biased risk estimates in specific regions of the
distribution.

If social desirability were related both to the study
endpoint and reporting of dietary data, there is a poten-
tial for a classical confounding bias. The effect on the
risk estimate could be to increase, attenuate, or reverse
it. For follow-up studies, clearly there is no concern
with respect to participants' prior knowledge of their
disease status. For case-control studies, however,
merely knowing one's disease status and having a
preconceived notion about a nutrition-disease link sets
the stage for confounding. This potential exists irre-
spective of any true aetiologic relationship between
social desirability and the study endpoint.

Though follow-up studies are free from biases related
to one's knowledge of a confirmed disease diagnosis, it
does not mean that they cannot be classically con-
founded. For example, with increasing knowledge
about psychoneuroimmunology,47^*9 it is becoming
clear that a very compliant personality (i.e. a high-
scorer on the social desirability scales) may have re-
duced immunocompetence on parameters such as
natural killer (NK) cell activity that may affect directly
the probability of developing cancer.50-51 This also is in
keeping with some evidence that a 'cancer-prone' per-
sonality scores high on the social desirability scale.52153

It is plausible that these same people might tend to
under-report high-fat (i.e., socially undesirable) foods.
The consequence could be the complete (or even
greater) countervailing of a true effect of fat on cancer,
thus producing null results or even suggesting a neg-
ative effect of these foods when, in fact, they increase
risk. Social desirability/approval also may be assoc-
iated with neuro-endocrine effects54'55 that may have
profound implications for diseases such as breast
cancer.

The potential role of social desirability in biasing
dietary self-reports should be of major concern in
intervention studies where specific recommendations
are made to change diet. In these instances, social
desirability operates in the context of a potential
demand-characteristics bias (i.e. individuals are told
to change diet and then to report on dietary intake).
In intervention studies, not only is the dietary assess-
ment subject to potential biases because of general
population-level messages, but it is being called upon
to measure the effect of an explicit intervention aimed
at increasing consumption of socially-desirable foods
and decreasing consumption of undesirable foods.
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Almost without exception, the FFQ currently being
used in intervention studies were not intended or design-
ed to measure dietary change as a consequence of an

56.37
intervention.

SUMMARY AND RECOMMENDATION
Diet questionnaires, though ultimately used to produce
nutrient scores, are really cognitive and psychosocial
test instruments. There are hundreds of published
studies that have used the MCSD as part of the valid-
ation of a newly-developed measure.38"60 However, this
instrument has not been used in the development of a
dietary questionnaire or for adjustment purposes after
dietary data are collected. Unlike for some psycho-
logical parameters, dietary assessment requires that we
do not omit entire food categories, even if it is evident
that reported consumption is biased. A more appro-
priate use of social desirability estimates in this context
would be to include the score as a covariate in analysis
or as a means of correcting a nutrient score, much as is
done with the validity scales of the Minnesota
Multiphasic Personality Inventory (MMPI) in psycho-
logical practice.

Growing public interest in diet-disease relationships
and increasing availability of information on this
topic heightens concern about the role of social
desirability/approval biases in dietary self-report.
That mismeasurement in dietary assessment is a
very serious problem is becoming more widely
accepted.61'62 This problem ultimately converges
with broad population-based messages to change
diet.63-64 It both begs research into the causes of errors
in dietary self-report, confronts us with crucial issues
of defining content validity more broadly and
identifying comparison criteria in the design of these
research studies, and poses an immediate need to
quantify and adjust for social desirability in
epidemiological studies.
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