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Abstract

This study aimed to analyze the factorial structure and the scale of measurement of the items for depen-
dence of the Diagnostic and Statistical Manual of Mental Disorders (DSM-1V) adapted for sugar con-
sumption in order to verify if the structural characteristics can be applied to sugar dependence. The ques-
tionnaire was applied to a sample of 500 subjects in Brazil (67% female; mean age: 38 y.o.; 43% from
weight control clinics; 63% with normal BMI). An exploratory factor analysis was performed to determine
the factorial structure and unidimensionality; and, a Rasch model analysis, to verify unidimensionality
and items distribution. The model with best fit is unidimensional. All items had good fit to the Rasch
model with a reliability of .99, infit between .86 and 1.14 and outfit from .71 to 1.20. The items of MINI
Plus adapted for sugar dependence presented good psychometric properties, suggesting that the depen-
dence criteria of DSM-IV support the verification of the construct for sugar addiction.

Keywords: Sugar, dependence, questionnaires, validation studies.

Resumo

Analisar a estrutura fatorial e a escala de medida dos critérios de dependéncia do DSM-IV adaptado para
acucar a fim de verificar se as caracteristicas estruturais sdo aplicaveis para dependéncia de acucar. O
questionario foi aplicado numa amostra de 500 pessoas (67% mulheres; média idade: 38 anos; 43% de
clinicas obesidade; 63% IMC normal). A analise fatorial exploratoria determinou a estrutura fatorial e
unidimensionalidade; a analise de Rasch, a unidimensionalidade e distribui¢do dos itens. O modelo com
melhor ajuste era unidimensional. Todos os itens apresentaram ajustes adequados na analise de Rasch com
confiabilidade de 0,99, infit entre 0,86 a 1,14 e outfit entre 0,71 e 1,20. Os itens de dependéncia do MINI
Plus adaptados para agucar apresentaram boas propriedades psicométricas, sugerindo que os critérios do

DSM-IV contribuem na verificagdo do constructo dependéncia de actcar.
Palavras-chave: Agtcar, dependéncia, questionarios, estudo de validacao.

Questionnaires or tests such as the MINI Plus, the CIDI,
and the ASSIST are widely used for diagnostic purposes
in psychiatry (Humeniuk et al., 2008; D. V. Sheehan et
al., 1998; Wittchen, 1994). The MINI Plus is an example
of a brief assessment tool, consisting of several modules
for the diagnosis of psychiatric disorders and validated
in over 30 languages. One of the modules of the MINI
Plus (Module L) is specific for the assessment of abuse
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and dependence of psychoactive substances other than
alcohol. It is based on the criteria of the Diagnostic and
Statistical Manual of Mental Disorders— Fourth Edition
(DSM-1V), which are widely used for the development
of dependence scales of various psychoactive substances.

According to the DSM-IV (American Psychiatric
Association [APA], 2004), dependence on a psychoactive
substance is a chronic disorder characterized by the
interaction of three or more of the following criteria (label)
occurring at any time within a 12-month period: 1-
tolerance (‘tolerance’); 2- withdrawal or withdrawal relief
avoidance (‘withdrawal’); 3- use in larger amounts or for
longer periods than intended (‘larger/longer’); 4-
persistent desire or unsuccessful efforts to cut down (‘quit/
control’); 5- time spent in obtaining the substance (‘time
spent’); 6- giving up or reducing important activities in
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favor of substance use (‘activities given up’); and 7-
continued substance use despite knowledge of a physical
or psychological problems resulting from use (‘phys/
psych problems’). These diagnostic criteria for depen-
dence reflect the consensus of researchers as to which
patterns of behavior or physiological characteristics cons-
titute symptoms of these conditions.

In 2005 our research group adapted the “L” module
“Non-alcohol Psychoactive Substance Use Disorders” of
the MINI Plus Questionnaire for sugar in order to generate
psychiatric diagnosis indicators. The adapted instrument
consists of 20 items that address dependence throughout
an individual’s lifetime as well as current dependence and
abuse (APA, 2004; Rosa, Slavutzky, Pechansky, & Kessler,
2008).

The main issue is whether or not sugar dependence
exists. Questionnaires addressing addiction to foods and
sweets have recently been proposed such as the Yale Food
Addiction Scale, based upon DSM-IV substance depen-
dence criteria (Gearhardt, Corbin, & Brownell, 2009); the
Questionnaire on Cravings for Sweet or Rich Foods
among smokers, adapted from the Alcohol Urge Ques-
tionnaire (Toll, Katulak, Williams-Piehota, & O’Malley,
2008); and the Sweet Taste Questionnaire (Kampov-
Polevoy, Alterman, Khalitov, & Garbutt, 2006). All these
questionnaires were exploratory studies and showed to
be adequate reliable and valid measures for evaluate cra-
ving or addiction for sweet foods.

Menezes, Nascimento, Gorenstein, Andrade and Zuardi
(2000) stress the lack of biological markers or other mea-
surable representations for the vast majority of psychia-
tric disturbances. In order to verify whether there is su-
gar dependence, as other psychiatric disorders, it requires
to take into account a combination of variables due to this
complex process. Thus, such disturbances are evaluated
basically through clinical symptoms and syndromes.

Sugar Dependence Construct

The theoretical construct of sugar dependence has
recently been investigated. A number of studies address
issues related to the excessive intake of sweets and the
possible association to abuse and dependence (Avena,
Rada, & Hoebel, 2008; Kampov-Polevoy et al., 2006).
Some authors have reported evidence of comorbidity bet-
ween substance abuse and excessive desire (“craving”)
or preference for solutions with high concentrations of
sucrose (Avena et al., 2008; Janowsky, Pucilowski, &
Buyinza, 2003; Kampov-Polevoy et al., 2006; Pelchat,
2002; Spring et al., 2008). Tobacco studies have shown
that sugar may attenuate tobacco craving and withdrawal
symptoms (Berlin, Vorspan, Warot, Maneglier, & Spreux-
Varoquaux, 2005). Kampov-Polevoy (1997) has also
found that commonly abused drugs and sweet foods share
the ability to increase the extracellular concentration of
dopamine in the nucleus accumbens, suggesting that
alcohol and sweet substances share the same dopaminergic
mechanism with regard to pleasurable effects. Some
authors believe the explanation lies in the neurochemical
mechanism of reward that modulates certain drug-seeking
behavior (Blass, Dobbing, & Springer, 1987; Janowsky
et al., 2003; Levine, Kotz, & Gosnell, 2003; Mercer &
Holder, 1997; Pelchat, 2002). Food, especially those high
in sugar and fat, have been linked to binge eating (Drew-
nowski, Kurth, Holden-Wiltse, & Saari, 1992; Gendall,
Joyce, Sullivan, & Bulik, 1998) as well as overeating
among obese individuals (Drewnowski, Kurth, & Rahaim,
1991; Ifland et al., 2009) and depressed individuals
(Jeffery et al., 2009). This overconsumption has recently
been compared to drug addiction (Lenoir, Serre, Cantin,
& Ahmed, 2007; Pelchat, 2002) and is responsible for
the increase in the incidence of adverse health conditions
(Christensen, 1997; Heaton, 1991; World Health Organi-
zation [WHO], 2003).

Dependence criteria Evidence of dependence

References

(‘tolerance’)
(‘withdrawal’)
(‘larger/longer’)
(‘quit/control’)

(‘time spent’)
fatigue and sleepiness

Rats increase their consumption of glucose
Sugar-bingeing rats show signs of withdrawal
Diet interventions for weight loss are
frequently followed by weight regain

Inability to cut back on certain foods

Compulsive food consumption results in

(Colantuoni et al., 2002; Colantuoni
etal., 2001)

(Avena et al., 2008; Colantuoni et al.,
2002; Lenoir et al., 2007)

(Dansinger, Tatsioni, Wong, Chung,
& Balk, 2007; Ifland et al., 2009)

(Dansinger et al., 2007; Volkow
& O’Brien, 2007)

(Ifland et al., 2009)

(“activities given up’)

(‘phys/psych problems’)

Binge-eaters isolate themselves and miss out
on social life

Subjects receive medical advice to reverse the
consequences or prevent the worsening of the
condition, but are unable to follow this advice

(Ifland et al., 2009)

(Dale, Mann, McAuley, Williams,
& Farmer, 2009; Dale, McAuley et al.,
2009; Volkow & O’Brien, 2007)

Figure 1. Evidence of sugar dependence based on DSM-IV Criteria.
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Figure 1 presents several authors using the DSM-IV
criteria have found evidence that sugar intake can produce
a pattern of symptoms that are consistent with DSM-IV
descriptions for dependence. These studies showed the
presence of tolerance, withdrawal, loss of control, diffi-
cult to cut down, physical or psychological problems in
animals or humans.

Sugar seems to be well associated with psychoactive
substances, but some studies suggest the possibility that
it may also be psychoactive. Therefore, it is critical that
steps such as convergent validity and the discovery of
somatic markers, among others, are part of a research
agenda on the construct of sugar addiction. The first step
in this study was to investigate the appropriateness of
DSM-IV for sugar. According to literature searches con-
ducted in ISI, Pubmed, Psychinfo in the year 2011, using
the following MeSH Terms: “Sugars”, “Questionnaires”,
“DSM-IV”, no work covers all the criteria of the DSM-
IV in a single analysis specifically for sugar. Existing
studies do not address all the criteria for DSM-IV depen-
dence or are not specific for sugar.

If sugar really is a psychoactive substance, the structure
of the MINI Plus “L” module should work for the diag-
nosis of sugar dependence. Therefore, it is mandatory that
the MINI Plus “L” module applied for sugar would present
appropriate psychometric properties.

This article aims to verify some psychometric proper-
ties of the MINI Plus “L” module adapted for sugar to
verify the validity of dependence criteria of DSM-IV,
whose analysis is crucial so that the research agenda of
the construct dependence of sugar can proceed. The
psychometric properties were analyzed using the factor
structure, scale properties, divergent validity, scale reliabi-
lity, item reliability, and person and factor determinacies.

Method

Subjects and Procedures

A convenience sample of 500 individuals was asked to
respond to the MINI Plus “L” module adapted for sugar
in a voluntary, anonymous format, with no financial gain
(Rosa et al., 2008). Data collection was conducted in two
large Brazilian cities (Porto Alegre and Belo Horizonte),
with 250 participants in each city. Among these, 100 were
recruited from weight-control clinics, referred by physi-
cians (University hospital and self-help groups for weight
control), and 150 were recruited by convenience sampling
from public and private institutions within the cities. Data
collection was designed in such a way that participants
reported sugar use ranging from no problem with sugar
to strong disturbance related to the use of the substance.
Therefore, the data collection was performed in a hospi-
tal setting, self-help groups, factories and other non-spe-
cific environments.

Inclusion criteria were: ages between 18 and 60 and
sufficient cognitive ability to understand and respond to

the questionnaire, as determined by the interviewer’s
clinical judgment. In the two cities, all participants were
interviewed by the same interviewer (MR), who was also
responsible for explaining the study objectives and
clarifying all doubts. The interviewer was trained to follow
the guidelines for the administration of the MINI Plus
questionnaire (D. V. Sheehan et al., 2001).

The study received approval from the Institutional
Review Board of the Hospital de Clinicas of Porto Ale-
gre (N°: 04-184). Written informed consent was obtai-
ned from all participants prior to their inclusion in the
study.

Instrument

The MINI Plus “L” Module adapted for sugar has a
total of 20 dichotomous item, eight on sugar dependence
throughout the individual’s lifetime, eight on current su-
gar dependence, and four on current sugar abuse (Rosa et
al., 2008). In the present study, only the first eight items
were analyzed to verify if the construct referring to
lifetime sugar dependence is valid (Figure 2).

In the description and discussion of the results issues
were treated as criteria, so that in addition to the filter
question each item refers to one diagnostic criterion
regarding such dependence based on the DSM-IV criteria.
Information was also collected regarding age, gender
and body-mass index (BMI). This instrument adapted
for sugar was tested in Portuguese language.

Statistical Analysis

In order to estimate the structure validity of the adapted
MINI Plus “L” module for sugar addiction, the following
statistical methods were applied: analyzing the factorial
structure using exploratory factor analysis (EFA); deter-
mining scale properties using Rasch analysis; determi-
ning convergent validity from the statistical difference
between normal-weight and obese individuals; and
measuring reliability using Cronbach’s alpha (Bland &
Altman, 1997). Item reliability and person reliability also
were determined by Rasch analysis (Linacre, 2002).
Statistical analysis was performed using the Statistical
Package for Social Sciences (version 15.0 for Windows)
for the Mann-Whitney test and descriptive analysis; the
MPlus program (version 5.2) for exploratory factor
analysis; and the Winsteps program (version 3.64) for
Rasch model analysis.

EFA solutions were obtained using the maximum like-
lihood methods. The solution selected was the one which
presented the best Comparative Fit Index (CFI) and Root
Mean Square Error of Approximation (RMSEA) and the
parsimony principle (Bentler, 1990; Byrne, 2001; Hair,
Anderson, Black, & Tatham, 1998; McDonald & Ho,
2002; Ullman, 2001). The criteria of satisfactory adjust-
ment of the model to the data were adopted according to
the following index values: CFI equal to or greater than
.90 and RMSEA less than or equal to .08 (Linacre, 2002).
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DSM-1V Criteria Questions

Filter question

1- Have you ever had persistent desire for sweets or taken more than once to feel better,
or to change your mood? (craving)

1 2 - Have you found that you needed to increase the amount of sweets you ate to get the
same effect that you did when you first started taking it? (‘tolerance’)

2 3 - When you reduced or stopped eating sweets, did you have withdrawal symptoms
(aches, shaking, fever, weakness, diarrhea, nausea, sweating, heart pounding, difficulty
sleeping, or feeling agitated, anxious, irritable or depressed)? Did you eat something
to keep yourself from getting or so that you would feel better? (‘withdrawal’)

3 4 - Have you often found that when you ate sweet substances, you ended up taking more
than you thought you would? (‘larger/longer’)

4 5 - Have you tried to reduce or stop eating sweet substances, but failed? (‘quit/control’)

them? (‘time spent’)

5 6 - On the days that you have eaten sweet substances, did you spend substantial time
(>2hours) in trying to get them, eat them or recover from their effects, or thinking about

(‘activities given up’)

6 7 - Have you ever reduced your activities (e.g., hobbies, work, daily activities) or have you
everspent less time with your family or friends because of sweet substances?

7 8 - Have you continued to eat sweet substances even though them caused you health or
mental problems? (‘phys/psych problems’)

Figure 2. Dependence questions from the MINI Plus “L” module adapted for sugar.

The factors of the solution selected were then rotated using
oblique rotation (Geomin).

In the Rasch model analysis, the infit and outfit
parameters and reliability of the scale criteria generated
were taken into consideration. Infit is a parameter that
must have a value greater than .70 and less than 1.30 to
be considered satisfactory, whereas for outfit the value
must be greater than .50 and less than 1.50 (Linacre,
2002). Rasch model offers several benefits: Item statistics
are independent of the sample from which they were
estimated; Examinee scores are independent of test
severity; Test analysis doesn’t require strict parallel tests
for assessing reliability; Item statistics and examinee
severity are both reported on the same scale (Hambleton
& Swaminathan, 1984). With the aim of conducting
divergent validation, we checked the differences of obese
and nonobese patients in terms of their scores on the Rasch
scale with the Mann-Whitney U nonparametric test, as
well as the effect size of this difference.

Results

The average time to complete the questionnaire was 14
minutes. Among the overall sample of 500 individuals,
335 (67%) were female. Ages ranged from 18 to 60, with
amean of 37.6 + 12 (standard-deviation). A total of 63.4%
had a BMI between 19 and 25 and 36.6% had a BMI of

30 or more. Nearly 43% were recruited from diet and
weight-control centers.

The solution with one factor exhibited adequate patterns
of adjustment, with a chi-square value of 53.43 (df=20),
P-value .0001, a CFI value of .98 and an RMSEA value
of .06. The latent factor is called “Sugar Dependence”
because it is the first clue about this new construct. This
factor was able to explain 51.67% of the common variance
attributed to the criteria. Cronbach’s alpha was .75 and
the factor determinacies was .95. All items presented a
good factorial loading, with a minimal of .61, which
demonstrates a latent variable explanatory capacity of at
least 37% of the variance in all items. Items four, five,
six, filter question and item two (in that order) were better
explained by the factor (Figure 3).

The items four, five, six, filter question and item two
were explained by a factor of at least 50% of its variance.
The results of the factorial structure indicate that the
instrument exhibits satisfactory adjustment to the unidi-
mensional model, which suggests the possibility of Rasch
model analysis.

The results of Rasch analysis to items are shown in Table
1, which details the measure values and criteria adjust-
ments to scale (Item Severity, Infit and Outfit). The items
are presented in order of severity, from the hardest to the
easiest to comply.
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“Sugar Dependence”

45%%

Item 1 (‘tolerance’)

S50%*

Item?2 (‘withdrawal’)

AT

Item3(‘larger/longer’)

64

Item4 (‘quit/control’)

.62%*

Item5 (‘time spent’)

S56%*

Item 6 (‘activities given up’)

37H*

Item 7(‘phys/psych problems’)

S52%*

Filter Question(‘craving’)

Figure 3. Solution presenting the best adjustment.
Note. * Factor Loadings; **explanatory capacity.

Table 1

IRT Item Severity and Adjust Index of the items from MINI Plus Dependence Module Adapted for Sugar Dependence

Symptoms of dependence

Rasch Analysis (NV=500)

Prevalence Item Severity (S.E.) Infit Outfit
Item 6 (“activities given up’) 5.4 3.17 (.26) 1.00 93
Item 2 (‘withdrawal’) 17.8 95 (.15) 1.04 1.07
Item 1 (‘tolerance’) 21.0 .61 (.14) 1.06 1.06
Item 5 (‘time spent’) 24.0 32 (.14) .89 71
Item 4 (‘quit/control’) 25.0 23 (.13) .86 1
Filter question (‘craving’) 34.6 -.56 (.12) .98 .94
Item 7 (phys/psych problems) 54.4 -2.03 (.12) 1.14 1.20
Item 3 (‘larger/longer’) 62.4 -2.69 (.13) 1.02 1.12
Mean .00 (.15) 1.00 97
SD 1.70 (.04) .08 17

Note. IRT= Item Response Theory; S.E. = standard error. Rasch Model Index Values on an average scale of 50, with a standard
deviation of 10. All item presented satisfactory infit (.70 to 1.30) and outfit (.50 to 1.50).

All items proved appropriate for the Rasch scale, with
infit values between .86 and 1.14 and outfit values
between .71 and 1.20. The item separation reliability
was .99 and for the person separation reliability it was

48.

The map constructed from the Rasch model analysis
demonstrates the participant dependence level and the
relationship between the item and the probability of the
item to be responded positively with regard to the
dependence level of the participants (Figure 4).
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Figure 4. Rasch variable map of 8-item.

Note. Each “#” is 8 person. M, mean; S, 1 SD from the mean; T, 2 SD from the mean.

At the bottom you can see a large number of participants
aligned with the item most likely to be responded, and on
top you can see a small number of individuals aligned
with the items least likely to be responded. There were
gaps between items. This allows for the identification of

three clusters of items, corresponding to three ranges
probability of participant answers. The clusters are:
Cluster one: item three (taking larger amounts) and seven
(eating despite having problems). Cluster two: filter
question (craving), item four (unable to cut down), five
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(time spent using or recovering), one (tolerance) and two
(withdrawal). Cluster three: item six (giving up important
activities). The easiest item — or the ones with the highest
probability of positive answers — are items three (taking
larger amounts) and seven (eating despite having pro-
blems). Item six (giving up important activities) shows
the lowest probability of being positively answered by
the majority of respondents.

We verified during divergent validation that obese and
nonobese individuals showed statistical differences in the
scale. Obese individuals showed a higher score in the
scale, with a median in the Rasch measures (standard
deviation of the individuals) = -.76, while nonobese
individuals had a median = -1.66. The Mann-Whitney U
test showed significant differences, with a U = 20987.00
(»<.000). The effect size of this difference was medium
(.53, with a confidence interval between .35 and .72).

Discussion

The research agenda on the construct of sugar addiction
has shown significant advances in producing evidence in
animals or humans on the presence of DSM-IV. Moreover,
these studies analyzed the criteria separately so that we
can characterize this as the first step of the agenda. It was
thus proposed in this paper that a second step be should
considered crucial for the agenda to continue. This step
was the joint analysis of the eight questions of the Modu-
le “L” of the MINI Plus (a filter question and seven DSM-
IV) to determine the construct dependence of sugar (a
latent variable).

The main findings of this study showed that the MINI
Plus “L” module for sugar has adequate psychometric
properties and it exhibited a unidimensional structure
where all DSM-IV criteria converge to a single latent
variable (presumably understood as the extension of su-
gar use and dependence). The Cronbach’s alpha value
indicates that there is sufficient internal consistency among
all criteria. Nevertheless, the reliability of person sepa-
ration of .48 showed a necessity of items that can cover
the entire range of the scale in terms of degrees of depen-
dence. All items are relevant for the identification of the
latent variable (all items presenting appropriate factor
loadings). Infit and outfit values were adequate serving
as further evidence that the items are relevant to measure
a single latent variable; it was noted that there is a mea-
surable difference in the latent variable between obese
and nonobese patients.

Some results presented deserve special attention and
will be discussed briefly. The presence of the one-dimen-
sionality of this study agrees with the findings from studies
that verified the dimensionality in scales also based on
the criteria of the DSM-IV dependence for food addiction
(Gearhardt et al., 2009); cocaine and opiates (Wu et al.,
2009a); and alcohol and marijuana (Wu et al., 2009b). In
these studies all seven items showed adequate factor loads,

ranging between .65 and .97 (Gearhardt et al., 2009; Wu
et al., 2009a).

The three items for sugar that showed the highest factor
loads (items four, five, six) are those associated with the
DSM-IV criteria of “taking larger amounts”; “time spent
using or recovering”’; and “giving up important activities”.
In the analysis of factor loads of DSM-IV criteria for other
psychoactive substances, it was observed that the item
with the highest factor loads were also similar: cocaine
(items five, four, three); opioids (items six, four, three);
alcohol (items six, five, three); and marijuana (items five,
three, six; Volkow & Wise, 2005; Wu et al., 2009b). All
these findings show that the most loaded (heavier) items
are those related with symptoms indicative of compul-
sive substance use without physiological dependence. In
addition to the low number of questions, the items distri-
bution in the Rasch scale showed that the filter question
was not the question most likely to be answered by study
participants.

In the analysis of the severity of the items, it is possible
to verify that for sugar the degree of severity of the items
varied between less severe (item three, “taking larger
amounts”) and more severe (item six, “giving up important
activities”). However, the filter question of the module L
of the instrument MINI Plus that is related to craving
represented a degree of severity superior to item three.
One of the possible reasons for the failure of this question
as “filter” may be that sugar does not generate behavior
alterations with the same intensity as other psychoactive
substances such as marijuana, cocaine or crack, which
generated the original instrument. This means that the
item did not present favorable sensitivity characteristics
to triage individuals with potential symptoms due to su-
gar consumption. The items most likely to be responded
to related to sugar were item three (taking larger amounts)
and seven (eating despite having problems). The difficulty
in controlling consumption is more easily identified among
individuals with restrictions or diet control. According to
Ifland (2009) and Volkow and O’Brien (2007), some
obese individuals show difficulty in controlling their con-
sumption of nonhealthy substances even while knowing
about their negative effects. Volkow and Wise (2005)
wrote that ingesting food and drug use involve learned
habits and preferences that are characterized by the rein-
forcing properties of powerful and repetitive rewards. It
is possible to verify in the Rasch analysis map that in its
lower section, next to the standard deviation minus three,
the presence of many individuals below all questions of
the instrument could be observed, which calls attention
to the fact that these individuals had less than a 50% chan-
ce of answering the less severe question of the scale. By
observing the performance of the three items for subs-
tances such as cocaine, opioids, marijuana and alcohol,
one can see that it is one item that presents a level of
intermediate severity among the other item. Therefore,
item three for sugar, unlike for other substances, would
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function better as a filter question for presenting a larger
sensitivity than the original filter question adapted for
sugar.

Item six (“missed important activities”) ascertains such
an elevated level of severity that few individuals would
respond positively to this item. Since sugar is a common
substance, there is usually no discrimination among per-
sons who use it in an abusive format, although subjects
with health problems such as obesity or diabetes refrain
from using it in the presence of others in order to avoid
embarrassment. Literature points toward a relationship
between sugar consumption and obesity (Ifland et al.,
2009; Volkow & O’Brien, 2007). These same characte-
ristics observed in item 6 for the substance sugar also
were observed for alcohol and opioids (Wu et al., 2009a;
Wau et al., 2009D).

When comparing the degree of severity variations
among the items for the substance sugar, one can observe
them to be much greater than the variations in studies
with substances such as alcohol, marijuana, cocaine and
opioids. These variations may be related to the fact that
the population for the sugar study is composed a more
heterogeneous sample than samples from other studies.
Studies of alcohol, marijuana, cocaine and opioid were
conducted with individuals from treatment programs
associated with the Clinical Trials Network, i.e., a more
homogeneous population.

With regard to diagnostic possibilities, one finding that
deserves discussion is the presence of three clusters of
items and two gaps observed in the Rasch scale. These
gaps suggest the possible existence of a qualitative jump
in the history and development of sugar dependence. The
first is the formation of the cluster comprised of items
three and seven, which suggests that the process of
dependence may find its initial aspect in the individual’s
“loss of control” related to the use of the substance. The
present study shows a considerable gap between the first
and the second cluster of items, indicating that the his-
torical sequence of events that characterizes dependence
could be formulated in jumps. The second cluster presents
clearer characteristics of pleasure seeking, but with much
more evident traces of loss of control. The second gap
between the second and third clusters is even wider than
the first. In fact, the third cluster consists of only one
item (item six), which already represents a functional ina-
bility of the individual due to dependence. This evidence
allows for the possibility of future studies of the possible
existence of three levels in the history and development
of sugar dependence, which presents a relevant contri-
bution to diagnoses in the sense that diagnoses are most
commonly based on continuous scales.

An analysis of discriminant validity showed that the
obese and nonobese patients exhibited a significant
difference when verifying the value of the measure of the
Rasch model. The highest value found in obese individuals
shows that they are more likely to present the criteria for
sugar addiction than nonobese individuals. This finding

may be one possible explanation for the difficulties of
behavioral changes in obese individuals and the general
failure of treatment for weight loss (Ifland et al., 2009;
Volkow & O’Brien, 2007).

Furthermore, this evidence can be helpful in developing
therapies related to sugar disturbances. Gearhardt et al.
(2009) highlights that studies in humans about “food
addiction” are still in their initial stages and that future
research could help treat a number of disorders associated
with the consumption of sweet substances and food. This
exploratory study confirms previous research that already
posed the hypothesis of the construct of sugar dependence
(Avena et al., 2008; Colantuoni et al., 2002; Gearhardt et
al., 2009; Ifland et al., 2009).

The present study has limitations which include the
following: the diagnosis of eating disorders was not veri-
fied in this sample; the nonexistence of a validated ins-
trument to analyze convergent validation; the absence of
specific criteria for disturbances related to the use of su-
gar; the reduced number of questions in the MINI Plus
“L” module adapted for sugar and the use of a convenience
sample that may not represent the general population.

Based on the results from this study, it can be concluded
that the seven DSM-IV criteria are indicators of a unidi-
mensional latent trait called sugar addiction. This is a good
sign that the research agenda may continue, resuming the
issue addressed in the introduction to this study.

The subsequent stages of this study will include: (a)
testing the eight questions on current substance depen-
dence and the four questions on abuse; (b) testing the
convergent, discriminant, and incremental validity; (c)
administering the adapted instrument to users of alcohol
and other drugs to verify cross-dependence; (d) adminis-
tering the instrument to obese and diabetic individuals
since these individuals have restrictions and difficulties
in controlling their sugar intake; and (e) add items to better
contemplate the dependence gradation on the scale.
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