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ABSTRACT

Objective
This study aimed at examining whether food consumption varies in accordance with socio-demographic and
behavioral factors in the conceptual model, analyzing adult women in Tehran, Iran, for that purpose.
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Methods

This cross-sectional study was conducted with 247 women in childbearing age, who were selected through
systematic cluster sampling from five regions in Tehran. Dietary assessment was done through a Food Frequency
Questionnaire, and the anthropometric indices were measured. Data on socio-economic status and information-
motivation-behavioral skills model were obtained through a questionnaire. Then, subjects were stratified
according to the socio-economic status and model components. Statistical analysis was done using analysis of
variance and structural equation modeling.

Results

Consumption of food groups among the participating women differed based on their living region, education,
occupation, household expenditure, and model components (p<0.05). Intake of red and processed meat
(p<0.05) was at the lowest level in illiterate or low educated women. Those with lower total expenditure had
higher consumption of fats and oils (p<0.05). Women with higher perceived social support consumed more milk
and dairy products (p<0.05), fats and oils (p<0.05), and less bread and cereals (p<0.05). Model components
including information, attitude, social support, self-efficacy, and self-requlation were the most important factors
negatively affecting the consumption of unhealthy foods (red and processed meat, fats and oils, sugar, and salty
foods).

Conclusion

Considering the impact of model components on women’s eating behaviors, the specific integration strategies
delineated for each construct of the model can be utilized to design model-based interventions targeting the
promotion of healthy nutritional behavior.

Keywords: Diet. Latent class analysis. Social class. Women.

RESUMO

Objetivo

Este estudo buscou examinar se o consumo de alimentos varia de acordo com fatores sociodemogréficos e
comportamentais no modelo conceitual entre mulheres adultas em Teerd, Ira.

Métodos

Este estudo transversal foi conduzido em 247 mulheres em idade reprodutiva, selecionadas por amostragem
sistemdtica por conglomerados de cinco regides de Teera. A avaliacdo da dieta foi realizada por meio de um
questionario de frequéncia alimentar, e os indices antropométricos foram medidos. Os dados sobre o status
socioeconémico e o modelo de habilidades de informacao-motivacdo-comportamento foram obtidos através
de um questionario. Em seguida, os sujeitos foram estratificados conforme o status socioeconémico e
0s componentes do modelo. A anélise estatistica utilizou andlise de varidancia e modelagem de equagdes
estruturais.

Resultados

O consumo de grupos de alimentos entre as mulheres participantes diferiu de acordo com a regido onde
vivem, educacdo, ocupacao, gasto familiar e componentes do modelo (p<0,05). A ingestdo de carne vermelha
e processada (p<0,05) foi mais baixa entre mulheres analfabetas ou com baixa escolaridade. Aquelas com
menor gasto total apresentaram maior consumo de gorduras e 6leos (p<0,05). Mulheres com maior apoio
social percebido consumiram mais leite e derivados (p<0,05), gorduras e dleos (p<0,05) e menos pao e cereais
(p<0,05). Os componentes do modelo, incluindo informacao, atitude, apoio social, autoeficacia e autorregulacao,
foram os fatores mais importantes que afetaram negativamente o consumo de alimentos ndo saudaveis (carne
vermelha e processada, gorduras e 6leos, acucar e alimentos salgados).

Conclusao

Considerando o impacto dos componentes do modelo nos comportamentos alimentares das mulheres, as
estratégias de integracdo especificas delineadas para cada construto do modelo podem ser utilizadas para
projetar intervengdes baseadas em modelos visando promover um comportamento nutricional saudavel.

Palavras-chave: Dieta. Analise de classe latente. Classe social. Mulheres.
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INTRODUCTION

Over the last decades, Iranian people have been undergoing a nutrition transition accompanied
by major changes in their dietary patterns. The nutrition transition in Iran is occurring rapidly and
against the backdrop of lack of sustained economic growth [1]. On the other hand, international
research suggests that health inequalities may be partially attributable to differences in food intake
across socio-economic characteristics [2].

An association between Socio-Economic Status (SES) and food intake has been recognized
[3,4] and inequalities in dietary intake have been associated with inequalities in health [5]. Social
differences in food consumption in terms of the diets’ quantity and quality have been shown in
previous studies of developed countries, in which higher socio-economic levels have been associated
with healthier dietary patterns (including a higher consumption of fruit and vegetables and a lower
intake of fat and meat) [6-8]. These dietary differences have led to unfavorable macronutrient [9]
and micronutrient [10] intake among the low-SES groups. In addition, it should be considered that,
compared to single nutrient-based recommendations, food group-based recommendations could be
more easily understood by people because nutrients are consumed via food [11]. The Food Frequency
Questionnaire (FFQ) is a quick, practical, and efficient approach to assess subjects’ habitual diets over
periods of time, with lower investigator and respondent burden [12].

Although previous studies have indicated the association between socio-demographic
characteristics and food group intake [2,13], limited studies have simultaneously explored the direct
and indirect associations of food group intake, socio-demographic factors, and the Information,
Motivation, and Behavioral Skills (IMB) model using a conceptual model [14] which has been tested
with Structural Equation Modeling (SEM). The Information, Motivation, and Behavioral Skills model
presumes that a knowledgeable and motivated person is more inclined to develop and enact the
related behavioral skills and more likely to be engaged in targeted healthy behaviors. This model
has been extensively applied to predict positive health behaviors in multiple populations. In addition,
there is a lack of knowledge about how SES and IMB components mediate and simultaneously
influence food group consumption, especially in women living in developing countries. Information,
motivation, and behavioral skills are the three constructs taken as generalizable determinants of
health behaviors. Thus, the IMB model has been used as a theoretical framework for behavioral
intervention studies across a variety of health behaviors [15].

The present study aimed at determining whether socio-economic differences have an effect
on diet and food group consumption and testing a conceptual model of associations between socio-
demographic and behavioral factors, and food intake among adult women in Tehran, Iran.

METHODS

This cross-sectional study is part of the project entitled “Educational intervention to
promote healthy nutritional behavior in women of Tehran”, carried out during 2016 and 2017.
The Ethical Committee of Tehran University of Medical Sciences, Tehran, Iran approved the study
(protocol n. 8921108011-131264). This study was also registered in Iranian Registry of Clinical Trials
(IRCT2013012412255N1).

Through systematic cluster sampling, 247 women aged 20-49 years old were selected from
five districts (North, South, East, West, and Center) at the Health Houses affiliated to the Municipality
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of Tehran, the capital of Iran. After getting written informed consent, the researchers filled in a 30-45
minute questionnaire for each participant through face-to-face interview. In order to collect the data,
as well as anthropometric measures, the participants were asked to answer the questions regarding
SES, IMB components, and food frequency.

For appropriate sample size in structural equation modeling, about 20 samples are required
for each agent (latent variable). Most studies have shown that a sample size of 150 is also sufficient
to conduct exploratory factor analysis. For a confirmatory factor analysis, a minimum sample size of
200 is proposed [16]. Therefore, for this study, 240 participants were included.

Data on the socio-demographic characteristics of the women including the age, educational
level, and occupational status of such women and their husbands, as well as family size, expenditures,
and residency were gathered through a questionnaire completed by trained interviewers. The subjects
were classified into three categories (low, middle, and high) according to the tertile of total family
expenditure.

The height, weight, and Waist Circumference (WC) of the studied women were measured
based on standard protocols [17] and their Body Mass Indexes (BMI) were calculated as the weight
(kg) divided by the square of height (m2). Body Mass Indexes categories were classified based on the
cut-off values recommended by Iran’s National Institute of Health [18] as obese, BMI >30; overweight,
25.0< BMI <29.9; normal weight, 18.5< BMI <24.9; and underweight, BMI <18.5Kg/m? [17]. Waist
Circumference cut-offs for the Iranian adult population was considered as follows: WC=95 cm (high
risk for Cardio-Vascular Disease (CVD) events), WC >90cm (at risk for CVD risk factors), and WC <90
(no risk for CVD).

The research team developed the preliminary questionnaire based on the literature review. The
questionnaire (IMB model) was reviewed afterwards by an expert panel (n=15) and the participant
population (n=10) for understanding, readability, and content validity. Assessment of reliability was
done by a test-retest method and was confirmed by a Cronbach’s alpha value greater than 0.8.
The items with Content Validity Ratio (CVR) >0.49 and Content Validity Index (CVI) >0.79 were
considered appropriate.

Twelve items were used to assess the aspects of information (0-32 score), 10 items for personal
motivation (10-50 score), 9 items for social motivation (9-45 score), 8 items for self-efficacy (8-40
score), and 10 items for self-regulation (10-50 score). Higher scores reflected higher amounts of IMB
components [19]. The subjects were classified into three categories (low, middle, and high) based on
tertiles of IMB components. Higher scores reflected higher amounts of accurate information, total
motivation, and behavioral skills.

Dietary assessment was done using a validated semi-quantitative FFQ which was completed
through face-to-face personal interviews. Food Frequency Questionnaire included 168 items adopted
from Willett's format [20]. The subjects were asked to report their consumption of different food
items on a daily, weekly, or monthly basis. The Food Frequency Questionnaire was validated for the
study population and the validation study showed that those correlation coefficients between FFQ
and 24 hour dietary recalls ranged from 0.32 to 0.72, and were not substantially different between
genders [21]. Food Frequency Questionnaire food items were grouped as follows: bread & cereals;
beans; vegetables; fruits; milk & dairy products; red & processed meat; fats & oils; sugar; and salty
foods.

Statistical analysis was done with the SPSS® Software version 20.0 (IBM, USA, 2011) [22] using
Analysis of Variance (ANOVA) with following Tukey post-hoc test and bivariate correlation to test the
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association of SES and IMB components with food group consumption. p-values less than 0.05 were
considered statistically significant.

The interrelationships among SES and IMB scores and consumption of healthy foods (bread &
cereals; beans; vegetables; fruits; milk & dairy products) and unhealthy foods (red & processed meat;
fats & oils; sugar; salty foods) were examined simultaneously through SEM analysis. The structure
equation modeling used in this study is an extension of the General Linear Model that enables a
researcher to test a set of regression equations simultaneously. It is a causal modeling technique,
which depicts theorized, directional relationships among a set of observed and latent variables. We
used the SPSS® Software (version 21.0) SPSS® Software AMOS™ (version 23.0) for SEM. Chi-Square
test, Root Mean Square Error of Approximation (RMSEA), and Comparative Fit Index (CFl) were
applied as statistics to test the model’s fitness. Root Mean Square Error of Approximation <0.08 and
CFl values close to 0.95 were considered as an acceptable fit between the proposed model and the
data set [23,24]. Associations between the research variables were measured using the regression
coefficients (B) at p-values below 0.05 [25], and the presented model parameters were standardized.
Indirect associations were calculated as the product of the standardized regression coefficients of
the pathway components [26]; this product was then divided by the product of the standard errors
from the pathway components to assess the significance of the indirect effects. The modification
index Lagrange Multiplier was applied to obtain a better-fitting model for each possible path that
can be added to the model, if and when making the modification was theoretically consistent with
the research goals.

RESULTS

Differences in food group consumption based on the participants’ socio-economic
characteristics are shown in Table 1. Most women were married (80.6%) and housewives (59.9%),
and differences in their dietary intake based on age, marital status, and employment status were not
significant. The women living in northern Tehran had higher consumptions of red & processed meat;
in the eastern region, they showed higher milk & dairy products intake; and in the southern region,
a higher consumption of fat & oils was found. Those living in the western part of the city had lower
consumption of vegetables when compared to the other regions (p<0.05).

The intake of red & processed meat was found at its lowest level among less educated women,
while more educated subjects consumed more fats & oils (p<0.05), as well as more bread & cereals
(p<0.05). Women whose husbands were unemployed consumed less fruits and more sugar than
those whose husbands had skilled occupations, and the retirees had the highest fruit consumption.
Employees also consumed less bread & cereals and salty foods than other groups. In households with
lower total expenditures, the consumption of fats & oils was higher.

According to the information on Table 2, underweight women had the lowest consumption of
vegetables and milk & dairy products, while no significant difference was observed in the consumption
of the food groups based on the women’s WC. The consumption of milk & dairy products, fats & oils,
sugar, and salty foods was higher among women with lower information scores. Women with lower
attitude scores consumed less fruits and milk, and more sugar and salty foods, while high-attitude-score
women consumed more vegetables. Those with higher perceived social support consumed more milk
& dairy products (p<0.05), more fats & oils (p<0.05), and less bread & cereals (p<0.05). Women with
more self-efficacy had higher consumptions of milk & dairy products and less salty foods. However,
those with low self-efficacy reported less vegetables, fruits, and milk & dairy intake, and higher sugar
consumption.
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Table 1. Socio-economic of food group consumption based on socio-economic characteristics in adult women of Tehran, Iran,

2017.
. ) ) ) Red &
Socio-economic Bread & ) Milk & dairy : Salty
L Vegetables Fruits processed  Fats & oils  Sugar
characteristics cereals products foods
meat
M (SE) M (SE) M (SE) M (SE) M (SE) M (SE) M (SE) M (SE)
Region
North (n=49) 384.41 510.55 467.37 426.07 161.43 35.71 85.35 11.71
(36.14) (30.67) (29.75) (33.63) (11.74)" (3.17) (11.34) (2.44)
South (n=48) 434.56 558.75 418.76 499.44 152.94 46.06 84.94 22.85
(30.04) (33.35) (31.44) (34.55) (11.06) (3.75)" (10.16) (3.87)"
East (n=49) 425.98 581.80 438.97 514.50 145.11 34.13 62.95 12.77
(34.18) (29.63) (31.83) (40.91)" (8.74) (2.72) (6.82) (2.15)
West (n=52) 386.47 461.10 425.18 384.93 134.72 29.83 64.46 9.91
(25.41) (25.60)" (25.71) (30.71) (8.50) (2.49) (6.65) (2.36)
Center (n=49) 461.56 549.18 410.77 405.43 126.75 35.44 70.61 8.94
(33.48) (36.72) (32.60) (33.34) (10.04) (3.06) (10.09) (1.78)
Education
llliterate/primary (n=16) 395.09 527.39 498.88 548.89 113.59 38.70 79.92 15.52
(58.49) (55.47) (58.70) (71.94) (13.50)" (4.39) (15.37) (5.66)
Secondary (n=105) 455.29 551.62 416.00 458.05 136.95 40.85 76.25 13.24
(22.23)" (21.82) (20.87) (26.73) (6.63) (2.34) (6.43) (1.67)
Higher (n=126) 390.11 515.24 437.16 421.16 153.81 31.85 70.40 12.78
(19.44) (19.73) (18.44) (19.13) (6.62) (1.77) (5.71) (1.76)
Spouse education
llliterate/primary (n=12) 414.59 488.03 383.05 479.15 119.26 35.68 92.82 15.75
(54.19) (63.98) (61.79) (83.51) (9.84) (5.69) (19.90) (6.96)
Secondary (n=94) 440.91 555.04 42411 489.69 148.45 41.13 73.20 16.82
(24.40) (22.20) (21.34) (27.52) (7.76) (2.24)* (61.76) (2.31)*
Higher (n=93) 413.09 522.77 459.93 419.58 144.85 32.65 66.31 11.01
(23.69) (22.71) (22.48) (22.96) (7.85) (2.37) (6.56) (1.67)
Spouse occupation
Unemployed (n=7) 580.01 468.72 296.70 491.89 131.30 35.50 139.17 23.19
(148.41) (63.42) (61.08)" (101.09) (44.39) (3.77) (36.80)" (10.50)
Worker (n=24) 398.09 571.54 457.77 515.36 125.05 41.55 65.60 17.71
(32.24) (46.84) (43.76) (60.57) (12.00) (4.60) (8.04) (4.48)
Employed (n=77) 387.37 519.56 454.68 418.95 139.63 33.22 59.07 8.42
(23.76)" (24.82) (24.52) (26.89) (8.19) (2.68) (6.30) (1.32)"
Retired (n=6) 388.65 570.15 594.36 364.71 138.51 36.96 55.36 7.89
(65.54) (108.10) (80.23)" (107.07) (19.35) (9.22) (12.11) (4.25)
Freelancer (n=85) 459.58 543.80 421.96 476.97 157.11 38.89 79.20 17.78
(26.41) (23.40) (22.82) (26.39) (8.24) (2.40) (7.51) (2.58)
Total expenditure
Low (n=94) 417.49 546.42 406.35 440.69 145.42 39.81 79.67 14.98
(23.48) (23.01) (21.85) (24.79) (6.88) (2.43)" (7.03) (1.88)
Middle (n=78) 439.92 515.18 456.25 450.89 142.44 36.11 71.44 12.63
(25.63) (23.58) (22.47) (29.39) (7.63) (2.51) (6.50) (2.43)
High (n=75) 396.31 529.76 439.52 444 .66 143.97 31.50 67.93 11.42
(25.41) (27.30) (25.91) (28.49) (9.32) (2.17) (7.74) (1.89)
418.14 531.49 432.18 44512 144..04 36.12 73.51 13.16
Total (n=247)
(14.30) (14.14) (13.48) (15.75) (4.53) (1.40) (4.11) (1.20)

Note: *Significant difference with other groups using ANOVA (p<0.05).
M: Mean; SE: Standard Error.
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Table 2. Socio-economic of food group consumption based on anthropometrics characteristics and Information, Motivation, and
Behavioral Skills Model scores in adult women of Tehran, Iran, 2017.

Anthropometric and IMB Bread & ) Milk & dairy Red & . Salty
Vegetables Fruits processed  Fats & oils  Sugar
groups cereals products foods
meat
M (SE) M (SE) M (SE) M (SE) M (SE) M (SE) M (SE) M (SE)
BMI status
Underweight (n=12) 402.75 335.71 397.70 260.05 120.60 40.78 81.78 5.71
(64.13) (52.65)" (65.23) (64.46)" (13.25) (6.15) (14.67) (1.46)
Normal weight (n=97) 428.27 495.80 410.60 429.06 144.51 36.72 68.74 14.55
(23.82) (21.97) (19.20) (23.66) (7.17) (2.28) (6.63) (2.20)
Overweight (n=85) 395.83 552.49 459.91 459.66 142.87 35.10 76.48 12.10
(20.77) (23.69) (25.77) (25.63) (7.51) (2.51) (7.07) (1.99)
Obese (n=53) 438.89 607.47 439.08 497.89 150.36 34.16 75.58 12.55
(35.31) (29.20) (28.01) (38.20) (10.99) (1.40) (9.08) (2.10)
Waist circumferences
Normal (n=159) 416.51 514.67 429.93 442 .46 144.60 36.92 74.41 14.16
(17.37) (17.96) (16.11) (19.63) (5.29) (1.80) (5.10) (1.52)
At risk (n=37) 434.28 533.72 416.01 415.15 138.63 32.67 69.81 10.07
(38.46) (36.45) (35.56) (35.26) (12.45) (2.80) (9.51) (2.37)
High risk (n=51) 411.51 582.32 450.91 475.13 146.20 36.11 73.36 12.25
(33.45) (28.68) (33.18) (37.84) (11.46) (3.19) (9.88) (2.87)
Information
Low (n=80) 412.33 536.61 433.23 497.92 155.38 41.13 80.65 18.73
(25.86) (23.52) (23.34) (29.28)* (8.61) (2.76)* (7.89) (2.73)*
Middle (n=92) 444.43 549.04 442 .51 424.36 134.10 36.11 73.68 12.30
(24.42) (24.56) (22.85) (24.10) (6.89) (2.34) (6.81) (1.84)
High (n=75) 392.09 504.51 418.39 414.25 143.03 30.79 65.66 8.27
(23.57) (25.17) (24.04) (27.37) (8.09) (1.92) (6.49) (1.11)
Attitude
Low (n=82) 449.64 509.30 367.68 390.82 147.21 38.91 95.63 16.80
(29.92) (24.62) (21.54)" (23.77)" (7.59) (2.47) (8.28)" (2.13)"
Middle (n=76) 402.13 500.30 453.32 472.13 153.99 36.14 71.33 13.69
(22.96) (25.02) (23.10) (29.96) (8.76) (2.83) (7.27) (2.03)
High (n=89) 402.79 578.58 473.56 472.08 132.62 33.53 54.98 9.35
(20.67) (23.27)* (23.03) (27.29) (7.21) (2.06) (5.02) (1.99)
Social support
Low (n=81) 464.54 536.72 417.80 416.19 142.51 34.58 75.75 13.12
(28.11)" (24.34) (26.29) (26.19) (8.66) (2.29 (8.35) (1.63)
Middle (n=94) 381.34 512.90 433.70 423.34 139.01 31.86 66.38 12.00
(20.21) (22.70) (20.44) (22.69) (6.70) (1.74) (4.93) (1.95)
High (n=72) 413.10 549.89 446.37 506.08 152.31 43.40 80.28 14.70
(25.89) (27.06) (23.74) (33.51)* (80.40) (3.20)* (8.30) (2.66)
Self-efficacy
Low (n=95) 434.97 476.24 382.89 401.24 148.99 37.32 86.56 15.21
(25.42) (21.39)" (21.39)" (21.47) (7.76) (2.22) (7.02)" (1.77)
Middle (n=65) 434.66 553.45 458.89 415.07 147.34 36.01 70.20 15.62
(27.09) (26.88) (24.77) (31.85) (8.79) (2.95) (7.91) (3.06)
High (n=87) 387.43 575.42 466.04 515.47 136.17 34.89 61.71 9.07
(21.53) (24.70) (23.21) (28.45)" (7.12) (2.26) (6.29) (1.53)"
Self-regulation
Low (n=80) 472.15 508.26 384.59 41471 151.58 38.74 86.30 19.47
(28.82) (24.77) (24.71)" (25.24) (8.11) (2.78) (7.65)* (2.73)"
Middle (n=87) 414.56 553.17 457.54 479.02 151.28 37.51 70.39 13.18
(23.13) (24.62) (21.46) (26.99) (8.15) (2.35) (6.53) (1.77)
High (n=80) 368.03 531.15 452.18 438.65 128.62 31.98 64.10 6.82
(20.79) (24.03) (23.43) (29.26) (6.96)" (2.03) (7.06) (1.25)

Note: “Significant difference between groups using ANOVA (p<0.05).
IMB: Information, Motivation, and Behavioral Skills Model; M: Mean; SE: Standard Error.
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Those with high self-regulation scores reported less consumption of red & processed meat,
while low-score women reported higher sugar, salty foods, bread & cereals consumption, as well as
less fruit intake than other groups.

The number of rooms in the house as an indicator of SES negatively correlated with the
consumption of vegetables, milk & dairy products, fats & oils, sugar, and salty foods. In addition,
consumption of red & processed meat was negatively associated with family size and positively
associated with living area per person. In turn, the living area per person had a negative relationship
with the intake of bread & cereals. Vegetable consumption had positive correlation with BMI
and WC; however, only the BMI had a positive correlation with milk & dairy products intake in
women. Total expenditure was negatively related to the intake of fats and oils. The majority of IMB
components were positively correlated with the consumption of fruits and milk & dairy products,
and negatively correlated with the consumption of fats & oils, sugar, and salty foods. Moreover, a
negative relationship was found between bread & cereals intake, on one hand, and both self-efficacy
and self-regulation, on the other. The detailed results of the correlation tests are shown in Table 3.

The data provided in Table 4 and Figure 1 reveal that the IMB components were the most
important factors affecting the consumption of unhealthy foods (red & processed meat, fats & ails,

Table 3. Association among food group consumption, socio-economic characteristics, and Information, Motivation, and Behavioral
Skills model scores in adult women of Tehran, Iran- 2017.

. ) ) . Red &
Sooo—ecgnqmm Bread & Vegetables Fruits Milk & dairy processed  Fats & oils Sugar Salty foods
characteristics cereals products
meat
Pearson r Pearson r Pearson r Pearson r Pearson r Pearson r Pearson r Pearson r
(p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value)
Age (years) -0.044 0.083 0.075 0.024 -0.058 -0.053 -0.009 -0.050
(0.487) (0.194) (0.2471) (0.708) (0.362) (0.403) (0.887) (0.438)
Family size 0.104 0.003 -0.002 0.003 -0.206 -0.046 -0.045 -0.101
(0.103) (0.957) (0.720) (0.965) (0.001)™  (0.473) (0.486) (0.115)
Number of room -0.156 -0.152 0.068 -0.137 -0.041 -0.160 -0.134 -0.218
(0.014) 0.017) (0.287) (0.031)* (0.519) (0.012"  (-0.035)" (0.00H)™
Total expenditure -0.071 -0.075 0.093 -0.011 0.025 -0.196 -0.051 -0.093
(1000 Iranian Rials)™* (0.266) (0.242) (0.147) (0.861) (0.697) (0.002)" (0.428) (0.145)
BMI (Kg/m?) 0.033 0.219 0.094 0.148 0.072 -0.060 0.015 0.010
(0.602) (0.001)"  (0.142) (0.020) (0.257) (0.350) (0.814) (0.876)
Waist circumferences 0.010 0.206 0.115 0.097 0.037 -0.044 -0.002 -0.02
(cm) (0.880) (0.001)* (0.070) (0.130) (0.567) (0.490) (0.980) (0.729)
Living area per person -0.148 -0.055 0.071 0.005 0.132 -0.055 0.017 -0.049
(m?/p) (0.020)" (0.388) (0.269) (0.938) (0.038)" (0.388) (0.785) (0.446)
Information 0.015 -0.047 -0.002 -0.148 -0.020 -0.230 -0.093 -0.210
(0.816) (0.466) (0.973) (0.020) (0.757) (0.000) (0.143) (0.001)™
Attitude -0.075 0.115 0.141 0.121 -0.039 -0.127 -0.250 -0.203
(0.240) (0.072) (0.027)" (0.058) (0.545) (0.046)" (0.000)™" (0.001)™
Social-support -0.069 0.037 0.066 0.130 0.048 0.149 0.097 0.021
(0.279) (0.559) (0.299) (0.042)* (0.454) (0.019)" (0.128) (0.744)
Self-efficacy -0.168 0.110 0.147 0.154 -0.108 -0.131 -0.230 -0.215
(0.008)™" (0.083) (0.021)" (0.016)" (0.090) (0.040) (0.000)™ (0.001)™
Self—regulation -0.231 0.047 0.164 0.074 -0.138 -0.111 -0.178 -0.0264
(0.000)™" (0.464) (0.010)" (0.247) (0.030)" (0.081) (0.005)™ (0.000)™

Hkk

Note: "Correlation is significant at 0.05 level (2-tailed); **Correlation is significant at 0.01 level (2-tailed); ***4200 Iranian Rials = 1 US Dollar.

BMI: Body Mass Indexes.
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Table 4. Structural equation modeling analysis of the interrelationships of socio-economic status and Information, Motivation, and
Behavioral Skills model components with healthy and unhealthy food group consumption in adult women in Tehran, Iran,

2017.

Dependent Independent Standardized B SE” CR™ p-value
Healthy foods IMB 10.181 5.685 1.791 .073
Unhealthy foods IMB -2.026 0.593 -3.416 <0.0001
Healthy foods SES 10.256 9.677 1.060 0.289
Unhealthy foods SES 0.267 0.906 0.295 0.768
Region SES 0.035 0.074 0.475 0.635
Education SES 0.041 0.033 1.242 0.214
Spouse education SES 0.826 0.128 6.466 <0.0001
Spouse occupation SES 1.000

Living area per person (m?%/p) SES -1.061 0.800 -1.327 0.0185
Family size SES -0.241 0.061 -3.922 <0.0001
Self-regulation IMB 2.027 0.312 6.487 <0.0001
Self-efficacy IMB 1.435 0.221 6.486 <0.0001
Social support IMB 0.863 0.212 4.074 <0.0001
Attitude IMB 1.000

Information IMB 0.247 0.089 2.782 0.005
Number of rooms SES -0.119 0.040 -2.988 0.003
Total expenditure SES 80.286 85.709 2.631 0.009
Red & processed meat Unhealthy 2.645 0.432 6.119 <0.0001
Fats & oils Unhealthy 1.000

Sugar Unhealthy 2.351 0.356 6.598 <0.0001
Salty foods Unhealthy .636 0.101 6.281 <0.0001
Bread & cereals Healthy 0.484 0.119 4.051 <0.0001
Beans Healthy 0.095 0.022 4.256 <0.0001
Vegetables Healthy 1.000

Fruits Healthy 0.712 0.121 5.881 <0.0001
Milk & dairy products Healthy 0.866 0.143 6.059 <0.0001

Note: *Standard Error; **Composite Reliability.
IMB: Information, Motivation, and Behavioral Skills model; SES: Socio-Economic Status.

sugar, and salty foods). All components of the IMB model, including information, attitude, social
support, self-efficacy, and self-regulation had a negative effect on the consumption of unhealthy
food groups (t value=-2.026, p<0.0001). The socio-economic factors consisting of spouse education,
family size, living area per person, number of rooms, and total expenditure did not affect the
consumption of healthy and unhealthy foods. The model had relatively good fit with the data
(RMSEA 0.063; CFl 0.824; Chi-Square 379.522, p<0.0001).

DISCUSSION

The present study showed that food group consumption among Iranian adult women differed
based on their SES and IMB components, including information, attitude, social support, self-efficacy,
and self-regulation. The study focused on women because their lifestyle characteristics and food
group consumption affect the whole household consumption, and they usually play a crucial role in
food preparation and cooking.

We found that, as hypothesized, food group consumption was significantly related to the
participants’ SES, including district of living, educational and occupational levels of the husbands
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Education Occupation Living area Family Number of Total

Area Education . .
spouse spouse per person size rooms expenditure

Breads
Information
Beans
Attitude
Social-support Vegetables
_effi 1)
Self-efficacy = 2
2 Fruits
Self-regulation
& Milks
S
Salty foos Sugars Fats Meats

Figure 1. Structural equation modeling of relationship between socio-economic status, information-motivation and behavioral skills
model componetnts, healthy and unhealthy food group consumption in adult women of Tehran, Iran, 2017.

Note: Root Mean Square Error Approximation 0.063 (90% Confidence Interval: 0.054-0.072); Comparative Fit Index 0.824; Root Mean Square
Residual 3059185.066; Goodness of Fit Index 0.878; Chi Square.

and wives, and household expenditure. Women with lower education and unemployed husbands
tend to show a higher consumption of bread & cereals, fats & oils, and salty foods, as well as a lower
consumption of red & processed meat.

Moreover, low consumption of fruits and high consumption of sugar were seen in the
households with unemployed men. Higher level of education could increase the families’ ability to
obtain healthy dietary information, promoting behaviors and beliefs in the field of food habits; also,
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the occupational level was found to effect on the household’s purchasing power. Other studies have
also shown that education is the strongest socio-economic determinant for healthy food consumption
when compared to occupation and income [5,27,28]. We found that more rooms in the house had
a negative effect on the consumption of vegetables, milk & dairy products, fats & oils, and salty
foods. The findings from previous researchers defended that people in higher socio-economic classes
have healthier diets. A healthy diet could be defined by a higher consumption of raw and cooked
vegetables, fresh and dried fruits, cereals, and less consumption of red & processed meat, sauces and
dressings, fast foods, sweets, snacks, desserts, and sugars [3,29].

Studies of Abdollahi et al. [14] and Omidvar [30] and in Iran showed that raising the level of
education increased the consumption of all food groups. Previous studies have also found that higher
educational and occupational levels were associated with increased income and consumption of red
& processed meat, vegetables, fruits, eggs, sugar, and fast foods. However, Eshghinia et al. [31] and
Rezazadeh et al. [32] recently showed significant increases in healthy dietary habits with progression
in SES.

In the present study, underweight women had low vegetable and milk consumptions. In other
studies, the higher consumption of vegetables is usually indicative of a healthy dietary pattern, which
has been found to be associated with a normal BMI [6,33,34]. This can be attributed to the fact that
lower SES is associated with lower consumption of vegetables and milk, which can also partly explain
underweight issues in women.

Research results have shown that the IMB model’s components have significantly affected
the food group consumption. With the increase of information, attitude, social support, self-
efficacy, and self-regulation, consumption of healthy foods increased and consumption of unhealthy
foods decreased. Fisher and Fisher, who proposed the IMB model in 1992, suggest three required
constructs (information, motivation, and behavioral skills) for improving a specific health behavior, as
important individual predictors of behavioral change. Information, motivation, and behavioral skills
as well as explicit relationships among these constructs are considered generalizable determinants of
health behaviors [35,36]. In Great Britain and Denmark, the outcome of two cohort studies showed
that dietary habits are influenced by economic capacity, dietary knowledge, attitudes, beliefs, and
food preferences [37]. Women are generally more aware of healthy eating than men. Furthermore,
women are more concerned about weight control and have a higher frequency of dieting than
men. These gender-related behaviors are probably founded early in life, carried forward, and thus,
may influence dietary patterns in adulthood [38]. Higher autonomous motivation, self-efficacy, and
self-regulation skills have emerged as the best predictors of beneficial weight and physical activity
outcomes; for weight control, positive body image and flexible eating restraint may additionally
improve outcomes [39].

The IMB model was first used in this study as a conceptual framework for predictors of
dietary behaviors in a group of women and it was shown that the constructs of this model were
able to predict behavior in women well. In addition, socio-economic factors affecting the model
were identified. The proposed model relies on limited structures and no complexity, it is not costly,
and had its preventive role in nutritional behavior modification confirmed in Iranian socio-cultural
contexts. The present study pointed to the IMB model’s components as the most important factors
that negatively affect the consumption of unhealthy foods (red & processed meat, fats & oils, sugar,
and salty foods). In a study using the IMB model, Goodel et al. [40] found preliminary support for
relationships between parental information, motivation, behavioral skills, and children’s consumption
of sweetened beverages. They also identified the complex interactions among the factors influencing
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the clients’ consumption behaviors. Kelly et al. [41] showed the mediation of knowledge and personal
motivation for both physical activity and fruit and vegetable intake through cognitive-behavioral
skills. In addition, the paths leading to social support were significant.

Therefore, by promoting the constructs of the IMB model (information, attitude, social support,
self-efficacy, and self-regulation), the consumption of unhealthy foods may be decreased. Moreover,
besides unhealthy nutrition, the socioeconomic determinants, especially age, level of education, and
expenditure, as well as self regulation, play an important role in excessive weight and central obesity
among women [42].

The limitations of the current study included the use of a cross-sectional design that makes
it difficult to identify the causal relationships among the variables. Nevertheless, conducting a large-
scale study could be accounted as a major strength of the present research. Other potential limitation
of our study is the bias that can be derived from the over-reporting of consumption among those
with higher levels of education. Also, this study was limited to the city of Tehran. Thus, the results
could not be generalized to the whole country.

The Information, Motivation, and Behavioral Skills model has been extensively applied for
over a decade to predict positive health behaviors in multiple populations. However, to the best of
our knowledge, no published study has focused on improving the food group consumption based
on the IMB model among women. In addition, our dietary measurement method has advantages;
the applied FFQ has been previously validated and has proven to provide a valid estimate of habitual
dietary consumption [21].

CONCLUSION

Structural equation modeling showed the direct effect of model components including
information, attitude, and social support on behavioral skills (self-efficacy and self-regulation).
Moreover, these components affected dietary behaviors (consumption of vegetables, fruits, oil,
sugar, and salty foods) directly and indirectly by mediating behavioral skills. As nutrition educators
frequently desire to alter behaviors, using the IMB model could be applicable for both targeting and
assessment efforts. Researchers are able to see which foods make up a large portion of the women'’s
diet. It requires more attention to the issue of theory-based education to promote healthy nutritional
behaviors in women and their communities. The analysis of food consumption based on SES and the
IMB model helps in the prevention of unhealthy diet patterns and improving healthy diet patterns,
and thus represents a fundamental tool for better nutritional programming and policy making.

This research indicated that promoting healthy nutritional behaviors in women and the future
design of intervention programs should be based on theory, while socio-economic characteristics
should also be taken into account. The specific integration strategies delineated for each construct of
the model can be utilized to design model-based interventions.
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