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A B S T R A C T

Objective

To evaluate the stages of behavior change related to fat and fruit/vegetable intakes and the factors associated
with misperceived eating behavior (pseudo-maintenance).

Methods

This cross-sectional study collected sociodemographic, socioeconomic, health, and food intake data from obese
individuals (n=103) aged ≥20 years. Stages of behavior change according to the Transtheoretical Model were
measured for fat and fruit/vegetable intakes. The pseudo-maintenance stage was reclassified in subjects in the
action/maintenance stage who had inappropriate food habits. Multiple logistic regression models were proposed
to assess the factors associated with misperceptions.

Results

The prevalences of pseudo-maintenance for fat and fruit/vegetable intakes were 23.3 and 19.4%, respectively.
The factors associated with misperceived fat intake were overconsumption of saturated fatty acids (OR=3.84;
1.18-12.56) and age (OR=1.06; 1.02-1.11), and with fruit and vegetable intake, income (OR=0.99; 0.98-0.99).
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Conclusion

The results reveal that perceived eating behavior and actual food intake diverge from anthropometric and
health data, signaling the need of different intervention strategies to raise awareness in this group for the need
of modifications.

Keywords: Diet, fat-restricted. Eating behavior. Fruit. Obesity. Vegetable.

R E S U M O

Objetivo

Avaliar os estágios de mudanças de comportamento relacionadas ao consumo de gordura e frutas/hortaliças e
os fatores associados à percepção equivocada do comportamento alimentar (pseudomanutenção).

Métodos

Estudo transversal com indivíduos obesos (n=103) com idade ≥20 anos. Dados sociodemográficos, econômicos,
de saúde e de ingestão de alimentos foram obtidos. Os estágios de mudanças de comportamento foram
aferidos segundo o Modelo Transteórico para o consumo de gordura e frutas/hortaliças. A reclassificação no
estágio de pseudomanutenção foi realizada nos indivíduos em fase de ação/manutenção que apresentaram
inadequações no consumo alimentar. Modelos de regressão logística foram propostos para avaliar os fatores
associados às percepções equivocadas.

Resultados

As prevalências de pseudomanutenção para o consumo de gordura e frutas/hortaliças foram de 23,3 e 19,4%,
respectivamente, e os fatores associados à percepção equivocada do teor de gordura na dieta foram o consumo
excessivo de ácidos graxos saturados (OR=3,84; 1,18-12,56) e idade (OR=1,06; 1,02-1,11), enquanto para o
consumo de frutas/hortaliças o fator foi a renda (OR=0,99; 0,98-0,99).

Conclusão

Os resultados revelam uma discordância entre a percepção do comportamento alimentar e os hábitos reais de
consumo alimentar, perfil antropométrico e de saúde, sinalizando a necessidade de estratégias diferenciadas
de intervenção a fim de despertar a consciência desses obesos para a necessidade de modificações.

Palavras-chave: Dieta com restrição de gorduras. Comportamento alimentar. Frutas. Obesidade. Verduras.

I N T R O D U C T I O N

The obesity epidemic represents one of the

biggest global public health challenges. The World

Health Organization1 indicates that 36 million
deaths (60% of all causes) occur annually due to

chronic noncommunicable diseases associated

with overweight, and 80% of these deaths occur
in middle- and low-income countries2.

Oliveira et al.3 revealed that the direct costs

attributable to obesity in 2011 for the Unified

Health System in Brazil approached R$490 million.

It is also estimated that approximately $280

million per year4 could be spared by the Brazilian

government if the population adopted a healthier

diet and lifestyle. In the same vein, several

authors5,6 suggest that dietary and lifestyle

changes are more effective than drug therapy for

treating obesity.

In this sense, it is important to highlight

dietary intake assessment since low intake of total

fat, especially saturated and trans fatty acids, and
high intake of fruits, vegetables, and whole grains

are the strategies of choice for balancing calorie

intake over time, consequently achieving a healthy
weight5-7.

However, the management of obesity
carries challenges due to its multifactorial nature,
revealing the need for assessments that go

beyond food intake. Accordingly, behavioral
theoretical models have emerged, in particular
the Transtheoretical Model8, which has been
frequently used in studies9-12 that reduced health
risk behaviors.
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One of the pillars of the Transtheoretical
Model is the evaluation of the stages of change,

that part of an individual’s perception that builds

possibilities of changing their behavior according
to their readiness. However, it is commonly

observed that people, especially the overweight,

have a distorted view of their food intake13, which
presents one of the biggest obstacles to

behavioral change. This misperception can be

directly influenced by the subjects’ environment:
low levels of education and income and high

exposure to stressful activities or socialization

contribute to an optimistic assessment of dietary

behavior14.

To solve potential controversies between

self-assessment and actual intake, Steptoe et al.15

suggested a reclassification of individuals with the

parallel implementation of tools that quantitatively

assess food intake. A pseudo-maintenance stage,

which includes individuals who are classified in

the advanced stages of readiness to change

behavior but do not have appropriate food habits,

is therefore proposed. This strategy enables better

identification and grouping of people with similar

characteristics, providing opportunities for more

effective intervention actions.

Accordingly, this article intended to

evaluate if socioeconomic, health, and dietary

variables are related to the stages of change of

the Transtheoretical Model for some of the key

behaviors for weight control, such as fat, fruit,

and vegetable intakes by obese individuals.

Moreover, as the recent literature has highlighted,
the study also tested whether such factors are

associated with a distorted perception of eating

behavior.

M E T H O D S

This study was approved by the local

Research Ethics Committee under Protocol nº

0339.0.203.000.09 ETIC. This was a cross-

sectional study of users of a Primary Health Care

service of the Sistema Único de Saúde (Brazilian

Unified Health Care System) located in a metropolis

in the state of Minas Gerais, Brazil. Previous

studies16,17 revealed a high prevalence of obesity
and related diseases in this setting, leading to this

study.

The sample consisted of all obese service

users aged ≥20 years (Body Mass Index [BMI]

≥30 kg/m2) who agreed to participate18. The
selection (n=103) occurred by brief interviews

between February and March 2012, during which

time anthropometric measurements (weight,
height, and waist and hip circumferences) and

health information were collected. Those with a

history of mental health problems (n=2) or who
were pregnant (n=1) were excluded from the

study. The number of individuals selected for this

study represents approximately 35% of the
sample universe (N=300) of the Primary Health

Care service in question.

After providing written informed consent,

the participants underwent a thorough nutritional

history collection that was previously coded and
tested and adapted to this study19. Sociodemo-
graphic and socioeconomic data were collected,
and food intake and behavior (stages of change
according to the Transtheoretical Model) were
assessed.

Age, family income, number of household
members, and education level were also collected.
The per capita income was calculated by dividing
household income by the number of residents.
Additionally, previous diagnoses, chronic use of
medication, and conditions such as diabetes,
hypertension, dyslipidemia, and heart disease
were investigated.

Dietary intake was assessed by administrating
two 24-hour dietary recalls on nonconsecutive
days and by investigating the number of fruit and
vegetable servings and frequency (daily, weekly,
monthly, rarely, or never) consumed in the
previous 6 months. These data were collected

during two meetings.

Nutrient intake was calculated from the

mean intake of two 24-hour recalls by the

software DietWin Professional 2.0® (Porto Alegre,
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Rio Grande do Sul, Brazil). Calorie intake was
compared to the recommended intake by the

Estimated Energy Requirement formula of the

Institute of Medicine20 for overweight individuals,
considering a level of physical activity of 1.12 for

men and 1.16 for women. Energy intake was

deemed appropriate when the average number
of calories in both 24-hour recalls was between

minus two standard deviations and plus two

standard deviations of the estimated energy
requirement (minimum and maximum individual
variability, respectively). The distribution of
macronutrients (carbohydrates, proteins, total
lipids, saturated fatty acids, monounsaturated
fatty acids, and polyunsaturated fatty acids) and
cholesterol was evaluated according to the ranges
proposed by the Brazilian Cardiology Society21

specific for sex, age, and nutritional status. Fruit
and vegetable intake was expressed as the
number of servings and frequency.

Each participant’s dietary behaviors were
investigated through the Transtheoretical Model
stages of behavior change using the questionnaire
proposed by Sutton et al.22, which aims to assess
participants according to four criteria/behaviors:
size/quantity of servings, fat intake, fruit and
vegetable intake, and level of physical activity.

However, this study only used two of the
constructs included in the instrument - fat intake

and fruit and vegetable intake - because they are

parameters with reclassification methodologies of
well-defined stages of change23,24.

Thus, as the interviewers questioned
participants about their eating attitudes for each

of the evaluated constructs (sample questions can

be viewed in Chart 1), they classified the stages
of change based on the answer.

In the pre-contemplation stage, behavior
change has not been considered by the individual,

i.e., no changes in behavior were made and there

is no intention of making them in the near future.
In the contemplation stage, the individual begins
to consider behavior change but does not have
concrete plans to do so. In the preparation stage,
the individual has decided to change his behavior
in the next month but has not yet made changes.
In the action stage, individuals changed their
behavior in the previous 6 months. In the

maintenance stage, changes have already been
made and maintained for more than 6 months8.

Based on the identification of the stages
of change, individuals were grouped into two

major groups: 1) pre-action: individuals in the pre-

Chart 1.Some of questions asked to the participants regarding fat and fruit/vegetable intakes to assess the stages of change. Belo

Horizonte (MG), Brazil, 2012.

Dietary fat

1. Eat a low fat diet.

2. Eat chicken and turkey without the skin.

3. Eat low fat dairy products such as skim or 1% milk, low fat yogurt, and low fat cheese.

4. Trim all the fat off all meat.

5. Limit your meat portions to 3 oz per meal (the size of a deck of cards).

Fruits and vegetables

1. Eat at least 5 servings of fruits and vegetables per day.

2. Eat at least 3 servings of green vegetables such as broccoli, green beans or spinach every day.

3. When given a choice, pass up the fries and order the vegetables instead.

4. Eat at least 3 servings of fruit every day.

I do NOT do this at least half the time now

1. …and I have no plans to do this.

2. …but I’m thinking about doing it sometime within the next 6 months.

3. …but I’m making definite plans to start doing this within the month.

I do this at least half the time now and

4. …I just started doing this within the last 6 months.

5. …I have been doing this for more than 6 months.
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contemplation, contemplation, and preparation
stages; and 2) action: individuals in the action and

maintenance stages25.

After implementation of the categorization

of the stages of change, quantitative dietary

intake was assessed together with subsequent
comparison of the classifications of the stages of

change and intake itself.

To this end, a total fat intake <35% of the

total calories21 and a fruit and vegetable intake

≥5 servings/day were considered appropriate26.

Thus, users who reported being in the

action and maintenance stages for any of the
above parameters and presented an inappropriate

diet were reclassified into the pseudo-maintenance

stage as suggested by Steptoe et al.15.

The database was constructed in the

software Epi Info 6.04 (Atlanta, Georgia, United
States), and the statistical analyses were

performed by the software Statistical Package for

the Social Sciences (SPSS Inc., Chicago, Illinois,
United States) version 18.0 for Windows

(Redmond, Washington, United States).

The descriptive analysis included the

calculation of frequencies and the Kolmogorov-

Smirnov test to determine whether the variables
had normal distribution. Variables with normal

distribution are expressed as mean and standard

deviation, and variables without normal
distribution, as medians and interquartile ranges

(P
25

-P
75

). The Chi-square, Fisher’s exact, and
McNemar tests compared proportions and
analyzed the correlations between independent

and dependent categories, respectively. The

significance level was set at 5%.

Simple logistic regression analyzed the

relationships between each independent variable

and the outcomes (pseudo-maintenance to

reduce fat intake; pseudo-maintenance for fruit

and vegetable intake), and all variables with

p≤0.20 were included in the multivariate model.

Subsequently, multiple logistic regression models

adjusted for Primary Health Care service use

duration by the participants were proposed in the

Backward method. The association was estimated

by the Wald statistic considering a significance

level of 5% (p<0.05). All conditions necessary for

model creation were observed.

R E S U L T S

The 103 users had the following

characteristics: predominantly women (82.5%;

n=85); mean age of 54.3±14.4 years; per capita

annual income between $2,025-50,382 USD

(P
25

-P
75

); and median study period of 6 (4-11)

years.

Regarding the stages of change, we

observed that most individuals were in the action

and maintenance stages for the two behaviors

(fat intake, 90.2%, n=93; fruit and vegetable

intake, 68.9%, n=71) (Tables 1, 2, and 3).

The sociodemographic, anthropometric,

and dietary means of the participants in the earlier

stages of change (pre-action: pre-contemplation,

Table 1. Percentage of participants in the stages of change according to fat intake and fruit and vegetable intake. Belo Horizonte

(MG), Brazil, 2012.

Pre-contemplation

Contemplation

Preparation

Action

Maintenance

Stages of change

1

5

4

8

84

01.0

04.9

03.9

07.8

82.4

n %

Fat intake

15

7

10

7

64

14.6

06.8

09.7

06.8

62.1

n %

Fruit and vegetable intake

Note: n: Refers to the number of respondents.
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contemplation, and preparation) were compared

with those of the other participants in the action

and maintenance stages (low fat intake and high
fruit and vegetable intake) (Tables 2 and 3).

Individuals in the action and maintenance stages

consumed more fruit and vegetable servings. The
groups did not differ regarding the reduction of
fat intake (Tables 2 and 3).

When the stages of change were reclassified,
the frequency of individuals in the action and

maintenance stages decreased significantly (fat

intake: from 90.2 to 67.0%, p=0.002; fruit and
vegetable intake: 68.9 to 49.5%, p=0.004).

Pseudo-maintenance was detected in 23.3 and

19.4% of the subjects for the first and second
behaviors, respectively.

Table 2. Demographic and anthropometric characteristics and diet profile according to pre-action and action stages to fat intake.

Belo Horizonte (MG), Brazil, 2012.

Age (years)

Per capita income (R$)

Education level (years)

Body mass index (kg/m2)

Waist circumference (cm)

Percentage of body fat (%)

Energy intake (kcal)

Carbohydrate intake (%)

Protein intake (%)

Saturated fatty acid intake (%)

Monounsaturated fatty acid intake (%)

Polyunsaturated fatty acid intake (%)

Cholesterol intake (mg)

Variable

0043.7

0675.2

0008.6

0032.0

0094.9

0034.8

1506.0

0049.5

00014.9

0010.1

0009.8

0011.9

0232.2

018.7

381.4

002.9

001.8

007.6

005.6

407.4

008.6

003.0

002.3

001.9

005.2

162.5

Mean SD

Pre-action (PC, C, PR) n=10

0056.0

0588.9

0006.9

0033.1

0096.8

0038.3

1497.2

0053.0

0015.3

0008.6

0008.4

0010.1

0167.4

013.5

354.2

004.6

003.8

010.7

006.1

452.8

008.1

004.0

002.3

002.5

004.0

087.4

Mean SD

Action (A, M) n=93

0.071

0.509

0.115

0.158

0.498

0.158

0.955

0.296

0.764

0.099

0.074

0.371

0.301

p-value

Fat intake

Note: PC: Pre-Contemplation; C: Contemplation; PR: Preparation; A: Action; M: Maintenance; SD: Standard Deviation.

Table 3. Demographic and anthropometric characteristics and diet profile according to pre-action and action stages to fruit and

vegetable intake. Belo Horizonte (MG), Brazil, 2012.

Age (years)

Per capita income (R$)

Education level (years)

Body mass index (kg/m2)

Waist circumference (cm)

Percentage of body fat (%)

Energy intake (kcal)

Carbohydrate intake (%)

Protein intake (%)

Saturated fatty acid intake (%)

Monounsaturated fatty acid intake (%)

Polyunsaturated fatty acid intake (%)

Cholesterol intake (mg)

Fruit and vegetable servings/day

Variable

0053.4

0686.9

0006.6

0032.0

0096.3

0036.0

1495.0

0051.2

0014.8

0008.7

0009.3

0010.9

0179.6

0003.0

015.8

432.8

004.2

003.7

008.3

008.1

457.5

010.3

003.7

002.6

003.4

004.7

083.0

001.8

Mean SD

Pre-action (PC, C, PR) n=32

0055.4

0432.8

0007.3

0033.5

0096.8

0038.8

1498.9

0053.5

0015.4

0008.7

0008.2

0009.9

0170.0

0005.0

013.8

308.8

004.6

003.6

011.3

004.8

445.6

006.9

004.1

002.2

001.8

003.8

103.0

001.8

Mean SD

Action (A, M) n=71

<0.561

<0.270

<0.616

<0.064

<0.814

<0.128

<0.977

<0.211

<0.494

<0.941

<0.052

<0.319

<0.636

<0.001

p-value

Fruit and vegetable intake

Note: PC: Pre-Contemplation; C: Contemplation; PR: Preparation; A: Action; M: Maintenance; SD: Standard Deviation.
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The variables associated with the pseudo-

maintenance stage in the final logistic model

controlled by primary health care service use

duration in relation to fat intake were excessive

saturated fatty acid intake (OR=3.84; 1.18-12.56),

and age (OR=1.06; 1.02-1.11), i.e., an intake of

saturated fatty acids >10% of the caloric content

of the diet and higher age increased the chance

of misperceiving fat intake (Table 4).

However, regarding the behavior of fruit

and vegetable intake, per capita income

(OR=0.99; 0.98-0.99) was associated with

pseudo-maintenance, indicating that lower

income favors misperception of a possibly

adequate fruit and vegetable intake (Table
4).

D I S C U S S I O N

This study showed that in a population of

individuals with excess weight, approximately

70% classified themselves in the action and

maintenance stages for the assessed behaviors,

and approximately 20% misperceived their own

intake of fats, fruits, and vegetables. In addition,

the mean daily intake of fruit and vegetable servings

was significantly higher among participants in the

action and maintenance stages, with income

being the factor associated with the pseudo-

maintenance stage for fruit and vegetable intakes.

Regarding fat intake, excessive intake of saturated

fat and age were the factors associated with

pseudo-maintenance.

Table 4. Factors associated with pseudo-maintenance to fat intake and fruit and vegetable intake, adjusted for primary health care

service use duration (months). Belo Horizonte (MG), Brazil, 2012.

Age (years)

Per capita income (U$/y)

Residents per household

Education level (years)

Diabetes Mellitus type II

Excessive saturated fatty acid intake (%)

Excessive monounsaturated fatty acid intake (%)

Per capita income (U$/y)

Hypercholesterolemia

Excessive polyunsaturated fatty acid intake (%)

Age (years)

Excessive saturated fatty acid intake (%)

Per capita income (U$/y)

Variables

1.06

1.00

0.78

0.93

1.97

6.44

7.89

OR

0.99

2.90

4.55

OR

1,06

3,84

OR

0,99

OR

Fruit and vegetable intake

Multivariate Analysis

Fat intake

Fruit and vegetable intake

-2.76

-1.78

-1.54

-1.42

-1.31

-3.64

-3.91

Z

-2.50

-2.05

-1.38

Z

-2,58

-2,23

Z

-2,49

Z

<0.006

<0.075

<0.124

<0.157

<0.189

<0.001

<0.001

p-value

<0.012

<0.041

<0.166

p-value

0,010

0,026

p-value

0,013

p-value

1.02-1.100

0.99-1.000

0.59-1.070

0.83-1.030

0.71-5.410

2.36-17.56

2.81-22.20

95%CI

0.98-0.990

1.05-8.050

0.53-38.80

95%CI

1,02-1,110

1,18-12,56

95%CI

0,98-0,990

95%CI

Note: Determination coefficient (Pseudo R2) for fat intake=0.260; determination coefficient (Pseudo R2) for fruit and vegetable intake=0.084.  OR:

Odds Ratio; 95%CI: 95% Confidence Interval.

Fat intake

Univariate analysis
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This study has some limitations. First, a
potential confounder is the use of self-reported

data, which may be influenced by participant

cognition, idiom, and education. Reporting reliability,
especially regarding behavioral assessment, may

have been influenced by social acceptance

desirability, which was defined by Ballard et al.27

as the propensity of an individual to provide the

answer he considers most desired and accepted

by society regardless of its accuracy.

The original instrument was designed to

be self-administered, so the use of an interviewer
for collecting information may have influenced

the results, both in relation to the factor of social

acceptance desirability and impression management,

which is the process through which people behave

in particular ways to create a desired social image

in an attempt to control the impressions that

others have of them regarding behaviors,

motivations, morality, and personal attributes28.

However, it should be emphasized that, to mitigate

these types of biases, the study interviewers were

trained not to show favorable reactions to ideas

of judgment during the individual interviews.

Some hypotheses have been proposed for

the high proportion of action and maintenance

behaviors related to fat and fruit/vegetable

intakes. The first rests again on the issue of impression

management and social desirability. Obese

individuals need to be accepted and not

reprimanded for their behavior, especially by

health professionals, who generally do not tend

to host their aches and pains. Lack of empathy

and responsiveness by health professionals leads

to the omission of eating behavior questions in

obese people. This situation greatly hinders the

identification of the actual stage of change for

future interventions in these patients. The second

hypothesis stems from a possible misperception

of their own intake13,28, a disturbing trend of

optimistic self-evaluation of eating behavior.

Misperceived fat intake can result from the
difficulty of estimating food intake and nutritional

content, particularly saturated fatty acid content13.

The estimation of fat intake may also be influenced
by cognitive issues, and the participants’ low level

of education may hinder the understanding of

food labels14. Additionally, individuals tend to
overestimate small improvements in their routine,

such as the purchase of low-fat foods, considering

them global behavior changes, although no
significant and consistent changes were actually

implemented13.

In this sense, the severity of excessive

saturated fatty acid intake is associated with

pseudo-maintenance of fat intake behavior since
this information indicates that individuals with a

higher intake of saturated fatty acids believe they

have reduced fat intake when actually they have
not. This aspect becomes even more important

because obesity significantly increases cardiovascular

risk4.

Although the Brazilian food intake survey29

indicated that eating habits tend to improve with
age (such as higher consumption of fruits and

vegetables, for example), this study found an

association between higher age and higher
misperception of fat intake. Higher age is also

associated with a natural increase in the resistance

to change behavioral patterns and to assimilate
new knowledge, which could explain this discrepancy

between actual intake and perceived eating

behavior.

Regarding fruit and vegetable intake, Di

Noia & Thompson25 also observed high resistance
to this everyday behavior. Despite already

knowing about the importance of incorporating
this dietary practice for weight control, subjects
do not necessarily put it into practice for various
reasons, such as financial limitations, lack of
motivation or willpower, and lack of social
support25,30.

Income is considered one of the major
determinants of food choices and access, exerting
great influence on perceived and reported
intake14. A Brazilian population-based survey
found higher fruit and vegetable intake by higher

income brackets parallel to the prioritization of

foods high in refined carbohydrates by lower
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income classes29. Furthermore, limited access to

foods of better nutritional quality is one of the

causes of obesity31.

Dietary advice in obesity is a challenging

task due to the difficulties obese subjects have to

sustain long-term changes, coupled with emotional

factors and a history of repeated failed weight

loss attempts32. The nutritional management of

these participants, especially those in the pseudo-

maintenance stage, requires extreme skill. They

recognize risky behavior but do not identify

themselves as practitioners of such conduct,

which makes addressing the need of change even

more complex and critical.

Accordingly, the great potential of this

study is the differentiation between intake and

eating behavior assessments. Behavioral assessments

help to widen our understanding of the

mechanisms of dietary change12. In addition to

enhancing their knowledge about healthy eating,

people need to recognize their eating habits,

confront their health conditions, and be effectively

convinced that the changes in their habits will

promote positive results that will significantly

impact their quality of life.

Bearing in mind the global scenario, in

which the rates of obesity and cardiovascular

events increase as the quality of dietary patterns

worsen, our findings also indicate a significant

demand for incentives to promote healthy eating

habits as they relate to appropriate intakes of fats,

sugars, fruits, and vegetables, which aim to

control weight and promote health.

The results of this study also show the need

for differentiated approaches according to the

characteristics of the individuals involved, taking

into account factors such as age and income, in

addition to nutrient intake. Moreover, specialized

nutritional interventions are a priority in individuals

in the pseudo-maintenance stage, highlighting

the importance of behavioral assessment to better

structure the management of individuals with

excess weight.
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