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ABSTRACT: Introduction: Dietary patterns may be more predictive of  disease risk than individual nutrients or 
foods. Objective: To identify dietary patterns and associated factors among adult women. Method: Population-
based cross-sectional study with 1,128 women, aged 20 to 69 years, living in São Leopoldo, Rio Grande do Sul. 
Food intake was assessed with a frequency questionnaire. The principal component analysis identified dietary 
patterns. We estimated crude and adjusted prevalence ratios using Poisson regression with robust variance. 
Results: Three dietary patterns – responsible for 25.8% of  the total variance – were identified: healthy (fruits, 
vegetables, and whole foods); risk (ultra-processed foods); and Brazilian (rice and beans). The healthy pattern 
showed the largest percentage of  explained variation (11.62%). The probability of  adherence to the healthy 
pattern increased linearly with age and schooling and was higher among ex-smokers [prevalence ratio (PR) = 1.22; 
confidence interval of  95% (95%CI) 1.04 – 1.42]. Younger women and those with better schooling had more 
chances of  adhering to the risk pattern. The probability of  adherence to the Brazilian pattern increased as 
schooling decreased and was higher among non-white women (PR = 1.29; 95%CI 1.04 – 1.59). Conclusions: 
While adherence to healthy and risk patterns behaved differently according to women’s age, it was similar 
regarding schooling. Socioeconomic conditions defined adherence to the Brazilian pattern.

Keywords: Food consumption. Women. Factor analysis, statistical. Principal component analysis. Cross-
sectional studies.
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INTRODUCTION

Eating habits are among the leading causes of  chronic non-communicable diseases 
(NCDs) and mortality1,2, and the dietary pattern (DP) approach has been widely used to 
assess this relationship, given that it may be more predictive of  disease risk than evaluating 
the intake of  individual foods or nutrients3,4. More specifically, studies that investigated DPs 
in women revealed the association of  some of  these patterns with obesity5-7, cardiovascular 
risk8, hypertension9, risk of  fracture10, cancer11, and mortality12.

Individual characteristics, such as sociodemographic, cultural, and behavioral aspects 
can determine the DP of  individuals and are important factors to investigate2. In general, 
studies show that a healthy DP is more prevalent among women who are older, married, 
of  a higher socioeconomic class, and with healthy behaviors (non-smokers, non-drinkers, 
physically active). Women who are younger, single, of  low socioeconomic status, and with 
unhealthy behaviors tend to adhere to a risk DP8,13-16.

The increase in intake of  ultra-processed foods in Brazil17,18 and the role of  food in sev-
eral health issues2 justify the investigation of  DPs in segments of  the population. In addi-
tion to the rise in the female population and their greater life expectancy19,20, data collected 
in the same city of  the present study showed worrying prevalence rates of  general obesity, 
abdominal obesity, and hypertension among women (1821; 23.35; e 26.2%22, respectively).

RESUMO: Introdução: Padrões alimentares parecem predizer melhor o risco de doenças do que nutrientes 
ou alimentos isoladamente. Objetivo: Identificar padrões alimentares e fatores associados em mulheres 
adultas. Método: Estudo transversal, de base populacional, com 1.128 mulheres, de 20 a 69 anos de idade, 
de São Leopoldo, Rio Grande do Sul. O consumo alimentar foi avaliado por meio de um questionário de 
frequência. Utilizou-se análise de componentes principais para identificação dos padrões alimentares. Razões 
de prevalências brutas e ajustadas foram estimadas por meio de regressão de Poisson com variância robusta. 
Resultados: Foram identificados três padrões alimentares que explicaram 25,8% da variância total: saudável 
(frutas, vegetais e alimentos integrais); de risco (alimentos ultraprocessados); e brasileiro (arroz e feijão). 
O padrão saudável apresentou o maior percentual de variância explicada (11,62%). A probabilidade de adesão 
ao padrão saudável aumentou linearmente com a idade e a escolaridade e foi maior em ex-fumantes (razão 
de prevalência — RP = 1,22; intervalo de 95% de confiança (IC95%) 1,04 – 1,42). Já mulheres mais jovens e 
com maior escolaridade tinham maior probabilidade de aderir ao padrão de risco. A probabilidade de adesão 
ao padrão brasileiro aumentou à medida que diminuiu a escolaridade e foi maior em mulheres de cor de pele 
não branca (RP = 1,29; IC95% 1,04 – 1,59). Conclusões: Enquanto a adesão aos padrões saudável e de risco 
comportou-se distintamente segundo a idade das mulheres, ela foi semelhante para a escolaridade. Já a adesão 
ao padrão brasileiro foi definida pelas condições socioeconômicas.

Palavras-chave: Consumo de alimentos. Mulheres. Análise fatorial. Análise de componente principal. Estudos 
transversais.
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The objective of  this study was to identify DPs and verify their association with socio-
demographic and behavioral factors in adult women. 

METHOD

This study is part of  the research “Health and living conditions of  adult women: A pop-
ulation-based study in Vale dos Sinos – Assessment after 10 years, RS”, a population-based 
cross-sectional study, with a representative sample of  adult women living in the urban area 
of  São Leopoldo, Rio Grande do Sul. 

The sample size was calculated based on several health outcomes, choosing the one that 
demanded the larger size (cytopathologic examination). Premises for the calculation were: 
risk ratio of  2.0, confidence level of  95%, statistical power of  80%, and non-exposed:exposed 
ratio of  1:2 for the variable schooling. The sample size had an increment of  10% for possi-
ble losses/refusals and 15% for control of  confounding factors, resulting in 1,281 women, 
which would suffice for the Principal Components Analysis (PCA) since the recommenda-
tion is five observations (individuals) for each variable (food items). In the present study, 
the Food Frequency Questionnaire (FFQ) had 82 items, so the sample size required would 
be 410 (5 × 82) women. 

Based on the average number of  people per household (2.99), the proportion of  women 
in the age group of  interest (32.1%)19, and the necessary sample size (1,281), the total of  
household visits estimated was 1,335. The study used a cluster sample, selected in two stages: 
the first selected census tracts and the second, households. To ensure greater representation, 
45 of  the 371 existing tracts of  São Leopoldo were systematically selected, and in each sec-
tor, 36 households. The inclusion criteria for the study were: being 20 to 69 years old and 
living in the household selected. The study excluded women with physical and/or mental 
impairment that prevented data collection and pregnant women.

The characteristics of  the sample were obtained in household visits, with pre-coded and 
pre-tested standardized questionnaires, applied by trained interviewers. 

The sociodemographic variables of  this study were: age (20–29, 30–39, 40–49, 50–59, 
60–69); ethnicity (white/non-white); marital status (with/without partner); schooling (0–3, 
4–7, 8–10, and ≥ 11 years of  study); social class, defined in accordance with the Criteria for 
Economic Classification of  the Brazilian Association of  Research Companies (Associação 
Brasileira de Empresas de Pesquisa – ABEP) (classes A–E)23; and per capita household income 
(according to minimum wage and categorized into quartiles). The behavioral variables were: 
smoking (smoker/ex-smoker/non-smoker) and leisure-time physical activity based on the 
short and adapted version of  the International Physical Activity Questionnaire (IPAQ)24 
(sufficiently active: ≥ 150 min/week of  moderate/vigorous physical activity; insufficiently 
active: < 150 min/week of  moderate/vigorous physical activity).

Food intake was assessed with a non-validated qualitative FFQ, with 82 food items, sim-
ilar to the one used in the first research “Women’s Health in São Leopoldo”25, taking into 
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account customs and habits of  the city, which had strong German immigration. The cur-
rent FFQ included more items, such as olive oil, packaged snacks, and barbecue; disaggre-
gated items that comprised a single group (the fish group originated four items – fried fish; 
cooked, baked, and grilled fish; sushi and sashimi; canned sardines and tuna); and presented 
more than one option for some foods – for instance, the old version of  the FFQ only had 
the option cheese, while the new one had two, white and yellow. Another change was the 
reference period, from one to three months, to better gather the dietary pattern of  women. 
For each food or food item, the interviewee reported if  she had consumed it in the past 
three months and how many days per week or month it was consumed. This information 
was transformed into frequency-day.

Quality control was performed in 10% of  the sample under study with the application 
of  a questionnaire with 10 questions from the original instrument, including variables that 
did not change over a short period.

The Research Ethics Committee of  Universidade do Vale do Rio dos Sinos approved the 
project. All participants read and signed the informed consent form prior to the interview.

DATA ANALYSIS

The software EpiData® version 3.1 recorded the data, with double entry, to cor-
rect such potential errors. The statistical package IBM SPSS® version 22.0 (IBM 
Corp., Armonk, United States) performed the analysis of  inconsistencies in the data-
base, descriptive analysis, and PCA. The statistical package Stata MP® version 14.0 
(StataCorp, College Station, United States) tested the associations between indepen-
dent variables and each DP. Since this study uses a cluster sample, we used the Stata 
command “svy.”

Continuous variables were expressed as mean (± standard deviation – SD) or median 
(interquartile range). Before identifying the DPs, we checked the frequency of  consump-
tion of  each food item, and excluded those with intake below 20%, as this value represents 
a low consumption of  these food items26. Next, to reduce intra-individual variability, the 
food items were distributed into 39 groups, based on nutritional composition, culinary use, 
seasonality, the frequency of  consumption, and how they were grouped in the FFQ (fast 
foods). Some foods were not aggregated either because grouping them did not make sense 
(popcorn) or because they could be indicative of  a particular dietary pattern, such as rice 
and beans27. (Table 1).

DP derivation was performed by PCA, considering the theoretical requirements for 
its execution. Thus, we estimated the Kaiser-Meyer-Olkin (KMO) coefficient to check the 
applicability of  the method. The measure of  this test indicates the strength of  the relation-
ship between variables, with values ≥ 0.60 being considered adequate. In addition, we con-
ducted Bartlett’s test of  sphericity to test the null hypothesis, that is, the lack of  relationship 
between variables. P-value < 0.05 indicates suitability for data analysis. 
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We performed an orthogonal varimax rotation to examine the exploratory factorial 
structure of  the FFQ. The number of  factors to extract was defined according to the 
variance graph (Scree Plot), in which the points of  greatest slope indicate the appropri-
ate number of  components to retain. Food items that presented absolute factor loading 
≥ 0.30 were considered significant contributors to a certain factor. We classified the DPs 
according to cultural aspects or the impact of  the foods on health. Factor scores, that 
is, individual values of  factors, were saved for each participant in the study. The scores 
of  each DP were divided into quartiles13,25 and categorized into low adherence (1st, 2nd, 
and 3rd quartiles) and high adherence (4th quartile), given that the higher the score, 
the greater the adherence to the pattern28. We estimated crude and adjusted prevalence 
ratios for all DPs and independent variables using Poisson regression with robust vari-
ance. Variables with p-value < 0.20 in the crude analysis underwent an adjusted analysis 
based on a conceptual model of  determination, with three levels29. The 1st level included 

Table 1. Foods/food groups used in the principal component analysis.

Foods or food groups

Oilseeds
Vegetable oil | Soybean, canola, corn, and olive oil
High-fat creams | Margarine, cream, heavy 
cream, requeijão (Brazilian cream-cheese), 
cream-cheese, cottage cheese 
Mayonnaise | Processed and homemade 
mayonnaise
High-fat dairy products | Whole milk, yellow 
cheese, yogurt, whole milk beverage
Low-fat dairy products | Skimmed milk, white 
cheese
White rice
Pasta
Refined grains | White bread, cracker
Whole grains | Brown rice, whole bread, oat, 
wheat bran, granola, whole-wheat cracker
Sweet baked goods | Cookie, kuchen, cake, 
sweet bread
Popcorn
Chocolate and ice cream
Sugary foods | Schmier (jam), fruit jam, white sugar, 
hard candy, dessert, sweets, brown sugar, honey
Processed foods | Packaged snacks, sandwich 
cookie
Baked snacks 
Fast foods | McDonald’s, hot-dog, cheese-burger, 
ham and cheese sandwich, pizza
Soft drinks and processed juices
Egg
Fried foods | Fried foods, French fries/ fried 
cassava

Barbecue
Common fruits | Banana, papaya, apple
Seasonal fruits | Guava, persimmon, strawberry, 
kiwi, grapes, mango, pear, peach, melon, 
watermelon, avocado
Citrus fruits | Pineapple, orange, mandarin 
orange, lime, passion fruit
Vegetables | Beetroot, tomato, squash, pumpkin, 
carrot, zucchini, eggplant, cucumber, cabbage, 
cauliflower, garlic, onion
Roots/tubers/corn | Boiled/baked potatoes, 
cassava, sweet potato, corn
Leafy vegetables | Lettuce, watercress, arugula, 
broccoli, spinach, collard green, other vegetables
Beer/Draft beer
Wine
Fresh juice
Farofa (toasted cassava flour mixture) | Cassava 
flour, farofa
Beans
Lentil
Fried meat | Fried meat, fried fish, breaded meat, 
nuggets 
Red meat | Cooked, grilled, ground, and baked 
beef, steak, stew, pork
Chicken | Grilled, baked, ground
Fish | Cooked, baked, grilled, canned sardine or 
tuna
Offal | Fried beef liver
Cold cuts | Ham, mortadella, salami, pork 
sausage, Vienna sausage
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demographic variables, mutually adjusted; the 2nd comprised socioeconomic variables, 
mutually adjusted and adjusted for variables of  the 1st level with p < 0.20; and the 3rd 
consisted of  behavioral variables, mutually adjusted and adjusted for variables of  the 
previous levels with p < 0.20. After adjustment, the variables with p ≤ 0.05 were consid-
ered associated with DPs.

RESULTS

Out of  the expected sample, 153 (11.9%) women did not provide data for the study, 
resulting in 1,128 interviewees. The mean age was 43.4 years (SD ± 13.9). Most participants 
were white (74.5%) and lived with a partner (63.8%). The mean schooling was 8.7 years 
of  study (SD ± 3.9). More than half  of  the women belonged to social class C (52.8%). 
The median per capita household income was R$ 869 (interquartile range: R$ 525–1,547). 
Approximately 60% of  the women were non-smokers, and 85.6% were insufficiently active 
(data not shown in table).

Regarding the PCA, both the KMO coefficient (0.807) and Bartlett’s test of  sphericity 
(p-value < 0.001) indicated that correlations between items were sufficient and suitable 
for analysis. According to Scree Plot results, three factors were extracted: healthy, risk, and 
Brazilian, which explained 25.8% of  the total variance. Among the 39 food groups, 32 sat-
urated and no item saturated in more than one factor, that is, pure saturation, revealing 
that these DPs are typical of  women from São Leopoldo. Healthy DP showed the highest 
percentage of  explained variation (11.6%), i.e., the best representation of  consumption in 
this population (Table 2).

Table 3 describes the prevalence of  high adherence to each DP, according to the charac-
teristics of  women. High adherence to the healthy DP was more prevalent in women who 
were older, white, more educated, and ex-smokers. Risk DP had a greater prevalence of  high 
adherence among young women, those with higher schooling, and in smokers. Brazilian 
DP was more prevalent in women with low schooling, of  social class C, in the 2nd quartile 
of  per capita household income, and among smokers.

Table 4 shows the crude and adjusted prevalence ratios for high adherence to DPs accord-
ing to the characteristics of  the study participants. Women who were older (p < 0.001), 
white (p < 0.040), more educated (p < 0.001), and never smoked (p < 0.001) had a greater 
probability of  high adherence to the healthy DP. After adjustment, this probability rose 
with increasing age and schooling. With respect to smoking, the chance of  high adher-
ence was 22% higher among ex-smokers and 40% lower in smokers when compared to 
non-smokers.

After adjustment, the probability of  high adherence to the risk DP decreased as age 
increased, that is, it was 32% lower in women aged 30 to 39 years, and 74% among those 
aged 60 to 69 years. Concerning schooling, the probability increased with the years of  
study (Table 4).
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In relation to the Brazilian DP, the variables that remained associated with high adher-
ence after adjustment were ethnicity and schooling. Non-white women showed a 29% 
greater probability of  high adherence compared to white participants. The probability of  
high adherence to the Brazilian DP was 21% lower in women with 4 to 7 years of  school-
ing and 69% among those with ≥ 11 years of  schooling (Table 4).

DISCUSSION 

The present study identified three DPs based on PCA: healthy, risk, and Brazilian. The vari-
ables that remained associated with DPs after adjustment were age, ethnicity, schooling, 
and smoking. 

Regarding food composition, the patterns found were similar to those identified in 
other studies, although some of  them had different names. The names found for the 
healthy DP were more healthy DP7, vegetable DP8,14, fruit, vegetables, and soybean DP 11, 

Table 2. Dietary patterns and their components, factor loading, and percentage of explained 
variation in adult women. São Leopoldo, RS, 2015 (n = 1,128).

Healthy DP
Factor 
loading

Risk DP
Factor 
loading

Brazilian DP
Factor 
loading

Leafy vegetables 0.696 Fried foods 0.597 White rice 0.587

Citrus fruits 0.647 Fast food 0.549 Beans 0.550

Vegetables 0.634 Sweet baked goods 0.525 Refined grains 0.482

Common fruits 0.621
Chocolate and ice 

cream
0.514 Pasta 0.410

Seasonal fruits 0.613 Mayonnaise 0.482 Fried meat 0.372

Vegetable oil 0.591 Cold cuts 0.480 Farofa 0.350

Whole grains 0.590 Processed food 0.446 Red meat 0.339

Fresh juice 0.466 Baked snacks 0.434 Whole grains -0.459

Low-fat dairy 
products

0.422 Barbecue 0.384 Oilseeds -0.353

Fish 0.412 High-fat creams 0.379

Oilseeds 0.405
Soft drinks and 

processed juices
0.335

Lentil 0.324 Eggs 0.327

% of explained 
variation*

11.6 9.4 4.8

DP: dietary pattern; *the total explained variation by all factors is 25.8%.
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Table 3. Prevalence of high adherence to dietary patterns in adult women. São Leopoldo, RS, 
2015 (n = 1,128).

Variables Healthy DP % Risk DP % Brazilian DP %

Age (years)

20–29 13.4 48.6 20.8

30–39 17.6 32.8 23.8

40–49 23.9 19.9 28.6

50–59 35.1 11.0 23.2

60–69 39.0 10.4 28.7

Ethnicity

White 26.5 24.9 23.3

Non-white 20.5 25.3 29.9

Marital status

With partner 25.0 25.1 26.4

Without partner 25.0 24.8 22.5

Schooling (years)a

0–3 21.6 11.8 41.2

4–7 19.5 17.7 34.2

8–10 22.1 26.1 25.1

≥ 11 31.1 33.0 13.6

Social classa

Classes A and B 26.2 25.9 21.5

Class C 25.0 25.3 27.3

Classes D and E 22.1 20.6 24.3

Per capita household incomea,b

1st quartile (0.0–0.67) 22.0 22.3 23.4

2nd quartile (0.68–1.10) 27.1 26.7 30.4

3rd quartile (1.11–1.96) 26.0 26.7 23.1

4th quartile (1.97–15.80) 25.4 25.0 22.4

Smoking

Never smoked 25.3 24.8 21.3

Ex-smoker 33.2 22.4 27.0

Smoker 13.9 28.8 34.1

Physical activity

Sufficient 25.9 23.5 26.5

Insufficient 24.8 25.3 24.7

DP: dietary pattern; amissing data: per capita household income: 37; social class: 6; schooling: 18; baccording to 
minimum wage (value in January 2015 – R$ 788).
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Table 4. Crude and adjusted prevalence ratio and confidence interval of 95% for high adherence to 
the dietary pattern according to demographic, socioeconomic, and behavioral variables in adult 
women. São Leopoldo, RS, 2015 (n = 1,128).

Variables 

Healthy DP Risk DP Brazilian DP

Crude
PR (95%CI)

Adjustedc

PR (95%CI)
Crude

PR (95%CI)
Adjustedc

PR (95%CI)
Crude

PR (95%CI)
 Adjustedc

PR (95%CI)

1st LEVEL

Age (years) p = 0.000* p = 0.000* p = 0.000* p = 0.000* p = 0.159* p = 0.133*

20–29 1.00 1.00 1.00 1.00 1.00 1.00

30–39 1.31 

(0.82 – 2.11)
1.30 

(0.81 – 2.08)
0.67 

(0.54 – 0.85)
0.68 

(0.54 – 0.85)
1.14 

(0.82 – 1.59)
1.13 

(0.80 – 1.58)

40–49 1.78 

(1.22 – 2.60)
1.78 

(1.22 – 2.61)
0.41 

(0.29 – 0.58)
0.45 

(0.31 – 0.65)
1.37 

(0.95 – 1.98)
1.34 

(0.92 – 1.96)

50–59 2.61 

(1.84 – 3.72)
2.58 

(1.81 – 3.67)
0.23 

(0.13 – 0.38)
0.25 

(0.15 – 0.44)
1.12 

(0.75 – 1.67)
1.13 

(0.76 – 1.67)

60–69 2.91 

(1.99 – 4.24)
2.88 

(1.97 – 4.20)
0.21 

(0.12 – 0.37)
0.26 

(0.16 – 0.44)
1.38 

(0.94 – 2.01)
1.38 

(0.95 – 2.02)

Ethnicity p = 0.074** p = 0.126** p = 0.848** p = 0.022** p = 0.019**

White 1.00 1.00 1.00 - 1.00 1.00

Non-white 0.77 

(0.58 – 1.03)
0.80 

(0.59 – 1.07)
1.02 

(0.84 – 1.24)
1.28 

(1.04 – 1.59)
1.29 

(1.04 – 1.59)

Marital status p = 1.000** p = 0.895** p = 0.148** p = 0.147**

With partner 1.00 - 1.00 - 1.00 1.00

Without partner 1.00 

(0.81 – 1.24)
0.98 

(0.78 – 1.24)
0.85 

(0.69 – 1.06)
0.85 

(0.69 – 1.06)

2nd LEVEL

Schooling (years)a p = 0.003* p = 0.000* p = 0.000* p = 0.012* p = 0.000* p = 0.000*

0–3 1.00 1.00 1.00 1.00 1.00 1.00

4–7 0.90 

(0.55 – 1.49)
1.07 

(0.66 – 1.75)
1.50 

(0.82 – 2.77)
1.16 

(0.65 – 2.04)
0.83 

(0.65 – 1.06)
0.79 

(0.63 – 1.00)

8–10 1.03 

(0.57 – 1.85)
1.50 

(0.84 – 2.70)
2.22 

(1.15 – 4.28)
1.31 

(0.71 – 2.41)
0.61 

(0.42 – 0.88)
0.56 

(0.38 – 0.81)

≥ 11 1.44 

(0.87 – 2.39)
2.23 

(1.33 – 3.76)
2.80 

(1.61 – 4.89)
1.59 

(0.92 – 2.73)
0.33 

(0.23 – 0.48)
0.31 

(0.21 – 0.47)

Social classa p = 0.383* p = 0.317* p = 0.159* p = 0.181*

Classes A and B 1.00 1.00 1.00 1.00

Class C 0.96 

(0.79 – 1.16) - 0.98 

(0.78 – 1.22) - 1.27 

(1.01 – 1.60)
1.25 

(0.98 – 1.59)

Classes D and E 0.84 

(0.59 – 1.20)
0.79 

(0.53 – 1.18)
1.13 

(0.82 – 1.55)
1.13 

(0.83 – 1.55)

Continue...
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Variables 

Healthy DP Risk DP Brazilian DP

Crude
PR (95%CI)

Adjustedc

PR (95%CI)
Crude

PR (95%CI)
Adjustedc

PR (95%CI)
Crude

PR (95%CI)
 Adjustedc

PR (95%CI)

Per capita household 
incomea,b p = 0.349* p = 0.457* p = 0.403*

1st quartile (0.0–0.67) 1.00 1.00 1.00

2nd quartile (0.68–1.10) 1.23 

(0.87 – 1.75) - 1.20 

(0.91 – 1.58) - 1.30 

(1.00 – 1.68) -

3rd quartile (1.11–1.96) 1.18 

(0.89 – 1.58)
1.20 

(0.90 – 1.59)
0.98 

(0.73 – 1.34)

4th quartile (1.97–15.80) 1.15 

(0.88 – 1.52)
1.12 

(0.84 – 1.49)
0.96 

(0.68 – 1.35)

3rd LEVEL

Smoking p = 0.000** p = 0.003** p = 0.391** p = 0.004** p = 0.249**

Never smoked 1.00 1.00 1.00 1.00 1.00

Ex-smoker 1.31 

(1.09 – 1.58)
1.22 

(1.04 – 1.42)
0.90 

(0.69 – 1.18) - 1.27 

(0.95 – 1.69)
1.14 

(0.84 – 1.53)

Smoker 0.55 

(0.38 – 0.79)
0.60 

(0.42 – 0.86)
1.16 

(0.91 – 1.48)
1.60 

(1.23 – 2.09)
1.25 

(0.96 – 1.63)

Physical activity p = 0.755** p = 0.621** p = 0.641**

Sufficient 1.00 - 1.00 - 1.00 -

Insufficient 0.96 

(0.73 – 1.26)
1.08 

(0.79 – 1.46)
0.93 

(0.69 – 1.26)

DP: dietary pattern; *Wald test for linear trend; **Wald test for heterogeneity of proportions; amissing data: per capita 
household income: 37; social class: 6; schooling: 18; baccording to minimum wage (value in January 2015 – R$ 788.00); 
ceach variable is adjusted for those of the same level and the levels above. Only variables with p-value <0.20 were included.

Table 4. Continuation.

and healthy DP10,30. Risk DP resembled the western DP10, less healthy DP7, and unhealthy 
DP30. With respect to the Brazilian DP, patterns characterized by the presence of  rice and 
beans, but with a slightly different composition, were denominated Brazilian DP26 or low 
cost higher-risk DP13.

Despite the similarities found in some DPs, they do not have the same foods, or the foods 
contribute with different loads to constitute it. Thus, some authors criticize DP comparison, 
suggesting that this would only be possible if  the foods or food groups significantly contrib-
uting to the factors were equivalent and the loads had the same magnitude31. However, the 
similarities observed indicate that the factors extracted in this study consisted of  foods iden-
tified in other populations.

After the adjusted analysis, we found a positive association between age and adherence 
to the healthy DP. This result is similar to that found in other studies, in which older indi-
viduals demonstrated high adherence to healthy DPs8,13,14,16,26,30,32. This finding could indicate 



Dietary patterns anD their association with socioDemographic anD behavioral factors: 2015 women’s health research, são leopolDo (rs)

11
REV BRAS EPIDEMIOL 2019; 22: E190026

that, with age, women become more aware of  the benefits of  healthy eating habits for their 
health, which would influence their food choices. In addition, culturally, they are responsible 
for preparing the meals33,34. Another hypothesis is that, with increasing age, the prevalence 
of  chronic NCDs and the demand for health services are higher; therefore, these women 
would have more chances of  receiving guidance on health care and diet, which would lead 
to healthier eating habits35.

Age was inversely related to the risk DP, a result consistent with both interna-
tional and national studies8,13,14,16,30,32. This f inding could be explained by the pres-
ence of  young women in the labor market, which would contribute to changes in 
eating habits, the time devoted to food preparation, and food purchase behavior, 
often causing widespread consumption of  processed foods, fast food, pre-prepared 
foods, or foods consumed outside the home36. We can also underline the influence 
of  nutritional transition, that is, changes in Brazilian dietary patterns during the con-
struction of  the eating habits of  these young women, making these foods common 
in their daily lives, as data collected from Household Budget Surveys (2002/03 and 
2008/09) show. Purchase of  ready-made meals and processed products increased by 
40% while for fresh foods it decreased or did not change during the two pieces of  
research. Although part of  the population still consumes a combination of  rice and 
beans, national data reveal that Brazilian households have bought less fruit and veg-
etables and more sweetened drinks, sweets, frozen pizzas, cookies, processed snacks, 
and processed meats. All these foods are rich in sodium and saturated fat and low in 
fiber, which can be considered a high-risk DP17.

Non-white women presented a higher probability of  adherence to the Brazilian DP. 
These data corroborate other Brazilian studies that investigated both genders37,38. According 
to Arruda et al.37, what could explain this result is the fact that beans, the most character-
istic food of  these patterns, were the main components of  the diet of  people of  low socio-
economic status in the colonial period in Brazil.

The present study found a positive association between schooling and greater adherence 
to healthy and risk DPs and a negative one to the Brazilian DP. These findings are consis-
tent with the literature13-16,30,32. Higher schooling can influence healthy eating habits, for its 
relationship to greater access to information39. For Popkin et al.40, more educated individu-
als tend to have more knowledge about food acquisition, increasing the variety consumed, 
especially of  fruits and vegetables. On the other hand, higher schooling can also be related 
to unhealthy patterns as a reflection of  the development level of  countries and the process 
of  nutritional transition. According to Vinholes et al.41, wealthy nations have a higher prev-
alence of  obesity and unhealthy eating habits among poorer and less educated individuals. 
In low- and middle-income countries, as is the case of  Brazil, obesity and unhealthy eating 
habits are still greater among individuals of  higher socioeconomic status. Less educated 
women adhere more often to the Brazilian DP due to the greater availability and lower 
cost of  foods such as rice and beans34. In this case, schooling would be a better indicator of  
socioeconomic conditions.
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With respect to smoking, ex-smoker women had a higher probability of  adhering to 
the healthy DP. Data from the literature show that non-smoker women are more likely 
to adhere to a healthy DP15,16. According to Sanchez-Villegas et al.42, this result suggests 
that non-smoker and ex-smoker women have a higher chance of  making positive decisions 
concerning their health, including by choosing healthy foods. On the other hand, the out-
come that smoker women adhere more often to the risk DP is also consistent. This find-
ing is similar to a study with both genders conducted by Olinto et al.43, which identified a 
cluster of  risk behaviors, such as smoking, and greater adherence to a processed food DP.

Comparing the results of  the present study with the 2003 Women’s Health Research, 
in the same city, we found a difference in the number of  extracted factors and their char-
acteristics25. While the present study extracted three patterns, the authors of  the research 
found three healthy patterns of  distinct costs (low, medium, and high), two risk patterns, 
one of  low and another of  high cost, and did not identify a pattern with rice and beans, 
foods of  the Brazilian DP. These differences can be explained by the FFQ used – which 
underwent some modifications compared to the previous study –, the dietary changes 
in recent years, and the use of  PCA for dietary pattern derivation, in which researchers 
need to make decisions from how to group the foods to determining the number of  fac-
tors to extract. Regarding associated factors, we found similar results concerning age, 
schooling, and smoking. The other independent variables studied did not show signifi-
cant associations as those observed in the study by Lenz et al.13 – for example, income, 
social class, and physical activity.

One of  the limitations of  this study was the use of  a retrospective method to collect 
data on food consumption, depending on memory, which could lead to recall error and 
make the participants show greater adherence to a different pattern than the one identi-
fied. We tried to minimize this error by using a shorter reference time (past three months). 
Another aspect was the use of  a qualitative FFQ, which did not allow us to calculate the 
amount of  food consumed. However, frequency has shown that it can indicate the intake 
pattern4. Also, we cannot dismiss the bias of  convenience (not wanting to receive criticism) 
or social approval (need for praise), given that women could have misreported the consump-
tion of  some foods, due to them knowing their beneficial or harmful effects, increasingly 
widespread in means of  communication. This could explain why the healthy DP had the 
highest percentage of  variance in the sample. As this is a cross-sectional study, we cannot 
rule out reverse causality; nevertheless, the study had the purpose of  investigating associ-
ation rather than causality. 

CONCLUSION 

While adherence to healthy and risk DPs behaved differently according to women’s 
age, it was similar regarding schooling. Socioeconomic conditions defined adherence to 
the Brazilian DP.



Dietary patterns anD their association with socioDemographic anD behavioral factors: 2015 women’s health research, são leopolDo (rs)

13
REV BRAS EPIDEMIOL 2019; 22: E190026

ACKNOWLEDGMENTS

To the Coordination for the Improvement of  Higher Education Personnel (Coordenação 
de Aperfeiçoamento de Pessoal de Nível Superior – CAPES) for the master’s scholarship to student 
Daiane Luisa Ternus, and the National Council for Scientific and Technological Development 
(Conselho Nacional de Desenvolvimento Científico e Tecnológico – CNPq) for the productivity 
scholarship to PhD professor Maria Teresa Anselmo Olinto (PQ 307257/2013-4).

1. Kearney J. Food consumption trends and drivers. 
Philos Trans R Soc Lond B Biol Sci 2010; 365(1554): 
2793-807. https://doi.org/10.1098/rstb.2010.0149

2. World Health Organization. Dieta, Nutrición y 
Prevención de Enfermedades Crónicas. Genebra: 
World Health Organization; 2003.

3. Hu FB. Dietary pattern analysis: a new direction in 
nutritional epidemiology. Curr Opin Lipidol [Internet] 
2002 [acessado em 16 jan. 2015]; 13(1): 3-9. Disponível 
em: http://www.ncbi.nlm.nih.gov/pubmed/11790957

4. Willett WC. Nutritional epidemiology issues in chronic 
disease at the turn of  the century. Epidemiol Rev 
[Internet] 2000 [acessado em 02 maio 2015]; 22(1): 
82-6. Disponível em: http://www.ncbi.nlm.nih.gov/
pubmed/10939011

5. Perozzo G, Olinto MTA, Dias-da-Costa JS, Henn 
RL, Sarriera J, Pattussi MP. Associação dos padrões 
alimentares com obesidade geral e abdominal em 
mulheres residentes no Sul do Brasil. Cad Saúde Pública 
2008; 24(10): 2427-39. http://dx.doi.org/10.1590/
S0102-311X2008001000023

6. Naja F, Nasreddine L, Itani L, Chamieh MC, Adra N, 
Sibai AM, et al. Dietary patterns and their association 
with obesity and sociodemographic factors in a 
national sample of  Lebanese adults. Public Health 
Nutr 2011; 14(9): 1570-8. https://doi.org/10.1017/
S136898001100070X 

7. Yulia, Khusun H, Fahmida U. Dietary patterns of  
obese and normal-weight women of  reproductive 
age in urban slum areas in Central Jakarta. Br J Nutr 
2016; 116(Supl. 1): S49-56. https://doi.org/10.1017/
S0007114516000015

8. Li P, Zhang M, Zhu Y, Liu W, Zhang Y, Gao Y, et al. 
Dietary patterns and changes in cardiovascular risk 
factors in apparently healthy Chinese women: a 
longitudinal study. J Clin Biochem Nutr 2016; 58(3): 
232-9. https://doi.org/10.3164/jcbn.15-78

9. Da Silva BDP, Neutzling MB, Camey S, Olinto 
MTA. Padrões alimentares e hipertensão arterial: 
um estudo de base populacional com mulheres do 
Sul do Brasil. Cad Saúde Pública 2014; 30(5): 961-71. 
http://dx.doi.org/10.1590/0102-311X00146312

10. Lemming EW,  Byberg L,   Melhus H,  Wolk 
A, Michaëlsson K. Long-term a posteriori dietary 
patterns and risk of  hip fractures in a cohort of  
women. Eur J Epidemiol 2017; 32(7): 605-16. https://
doi.org/10.1007/s10654-017-0267-6

11. Chang YJ, Hou YC, Chen LJ, Wu JH, Wu CC, Chang 
YJ, et al. Is vegetarian diet associated with a lower risk of  
breast cancer in Taiwanese women? BMC Public Health 
2017; 17(1): 800. https://doi.org/10.1186/s12889-017-4819-1

12. Nanri A, Mizoue T, Shimazu T, Ishihara J, Takachi 
R, Noda M, et al. Dietary patterns and all-cause, cancer, 
and cardiovascular disease mortality in Japanese men 
and women: The Japan public health center-based 
prospective study. PLoS One 2017; 12(4): e0174848. 
https://doi.org/10.1371/journal.pone.0174848

13. Lenz A, Olinto MT, Dias-da-Costa JS, Alves AL, 
Balbinotti M, Pattussi MP, et al. Socioeconomic, 
demographic and lifestyle factors associated with 
dietary patterns of  women living in Southern Brazil. 
Cad Saúde Pública [Internet] 2009 [acessado em 18 
ago. 2014]; 25(6): 1297-306. Disponível em: http://
www.ncbi.nlm.nih.gov/pubmed/19503960

14. Bojorquez I, Unikel C, Cortez I, Cerecero D. The 
social distribution of  dietary patterns. Traditional, 
modern and healthy eating among women in a Latin 
American city. Appetite 2015; 92: 43-50. https://doi.
org/10.1016/j.appet.2015.05.003

15. Thorpe MG, Milte CM, Crawford D, McNaughton 
SA. A comparison of  the dietary patterns derived by 
principal component analysis and cluster analysis in 
older. Int J Behav Nutr Phys Act 2016; 13: 30. https://
dx.doi.org/10.1186%2Fs12966-016-0353-2

REFERENCES



TERNUS, D.L. ET AL.

14
REV BRAS EPIDEMIOL 2019; 22: E190026

16. Ax E, Lemming E, Becker W, Andersson A, Lindroos 
A, Cederholm T, et al. Dietary patterns in Swedish 
adults; results from a national dietary survey. Br J 
Nutr 2016; 115(1): 95-104. https://doi.org/10.1017/
S0007114515004110

17. Instituto Brasileiro de Geografia e Estatística. Pesquisa 
de orçamentos familiares 2008-2009: Análise do 
consumo alimentar pessoal no Brasil. Rio de Janeiro: 
Coordenação de Trabalho e Rendimento, Instituto 
Brasileiro de Geografia e Estatística; 2011.

18. Pereira RA, Duffey KJ, Sichieri R, Popkin BM. Sources of  
excessive saturated fat, trans fat and sugar consumption 
in Brazil: an analysis of  the first Brazilian nationwide 
individual dietary survey. Public Health Nutr 2014; 17(1): 
113-21. https://doi.org/10.1017/S1368980012004892

19. Instituto Brasileiro de Geografia e Estatística. Censo 
Demográfico 2010 [Internet]. Rio de Janeiro: Instituto 
Brasileiro de Geografia e Estatística; 2010 [acessado 
em 25 nov. 2015]. Disponível em: http://www.cidades.
ibge.gov.br/xtras/perfil.php?lang=&codmun=43187
0&search=rio-grande-do-sul|sao-leopoldo.

20. Instituto Brasileiro de Geografia e Estatística. Síntese 
de indicadores sociais - Uma análise das condições 
de vida da população brasileira, 2013. Rio de Janeiro: 
Ministério do Planejamento, Orçamento e Gestão/
Coordenação de Trabalho e Rendimento/Instituto 
Brasileiro de Geografia e Estatística; 2013.

21. Teichmann L, Olinto MTA, Dias-da-Costa J, Ziegler 
D. Fatores de risco associados ao sobrepeso e à 
obesidade em mulheres de São Leopoldo, RS. Rev 
Bras Epidemiol 2006; 9(3): 360-73. http://dx.doi.
org/10.1590/S1415-790X2006000300010

22. Hartmann M, Dias-da-Costa J, Olinto MTA, Pattussi 
MP, Tramontini A. Prevalência de hipertensão arterial 
sistêmica e fatores associados: um estudo de base 
populacional em mulheres no Sul do Brasil. Cad 
Saúde Pública 2007; 23(8): 1857-66. http://dx.doi.
org/10.1590/S0102-311X2007000800012

23. Associação Brasileira das Empresas de Pesquisa. 
Critério de Classificação Econômica - 2015. São Paulo: 
Associação Brasileira das Empresas de Pesquisa; 2014.

24. Matsudo S,  Araújo T, Matsudo V, Andrade 
D, Andrade E, Oliveira L, et al. Questionário 
Internacional de Atividade Física (IPAQ): estudo de 
validade e reprodutibilidade no Brasil. Rev Bras Ativ 
Saude 2001; 6(2): 5-18. https://doi.org/10.12820/
rbafs.v.6n2p5-18

25. Alves AL, Olinto MT, Costa JS, Bairros FS, Balbinotti 
MA. [Dietary patterns of  adult women living in an 
urban area of  Southern Brazil]. Rev Saúde Pública 
[Internet] 2006 [acessado em 18 ago. 2014]; 40(5): 
865-73. Disponível em: http://www.ncbi.nlm.nih.
gov/pubmed/17301909

26. Hoffmann M, Mendes KG, Canuto R, Garcez Ada S, 
Theodoro H, Rodrigues AD, et al. [Dietary patterns 
in menopausal women receiving outpatient care in 
Southern Brazil]. Ciên Saúde Colet 2015; 20(5): 1565-74. 
https://doi.org/10.1590/1413-81232015205.07942014

27. Hu FB, Rimm E, Smith-Warner SA, Feskanich D, 
Stampfer MJ, Ascherio A, et al. Reproducibility and 
validity of  dietary patterns assessed with a food-
frequency questionnaire. Am J Clin Nutr 1999; 69(2): 
243-9. https://doi.org/10.1093/ajcn/69.2.243

28. Hair Jr. JF, Anderson RE, Tatham RL, Black WC. Análise 
multivariada de dados. Porto Alegre: Bookman; 2009.

29. Victora CG, Huttly SR, Fuchs SC, Olinto MT. The role 
of  conceptual frameworks in epidemiological analysis: 
a hierarchical approach. Int J Epidemiol [Internet] 1997 
[acessado em 26 fev. 2016]; 26(1): 224-7. Disponível em: 
http://www.ncbi.nlm.nih.gov/pubmed/9126524

30. Rezazadeh A, Rashidkhani B, Omidvar N. Association 
of  major dietary patterns with socioeconomic and 
lifestyle factors of  adult women living in Tehran, 
Iran. Nutrition 2010; 26(3): 337-41. https://doi.
org/10.1016/j.nut.2009.06.019

31. Schulze MB, Hoffmann K, Kroke A, Boeing H. Dietary 
patterns and their association with food and nutrient 
intake in the European Prospective Investigation into 
Cancer and Nutrition (EPIC)-Potsdam study. Br J Nutr 
2001; 85(3): 363-73. http://www.ncbi.nlm.nih.gov/
pubmed/11299082

32. Bertin M, Touvier M, Dubuisson C, Dufour A, Havard 
S, Lafay L, et al. Dietary patterns of  French adults: 
associations with demographic, socio-economic and 
behavioural factors. J Hum Nutr Diet 2016; 29(2): 
241-54. https://doi.org/10.1111/jhn.12315

33. Baker AH, Wardle J. Sex differences in fruit and vegetable 
intake in older adults. Appetite [Internet] 2003 [acessado 
em 20 set. 2016]; 40(3): 269-75. Disponível em: http://
www.ncbi.nlm.nih.gov/pubmed/12798784

34. Morimoto JM, Latorre M do R, César CL, Carandina L, 
Barros MB, Goldbaum M, et al. [Factors associated with 
dietary quality among adults in Greater Metropolitan 
Sao Paulo, Brazil, 2002]. Cad Saúde Pública [Internet] 
2008 [acessado em 20 set. 2016]; 24(1): 169-78. Disponível 
em: http://www.ncbi.nlm.nih.gov/pubmed/18209845

35. Jaime PC, Figueiredo IC, Moura EC, Malta DC. Factors 
associated with fruit and vegetable consumption in 
Brazil, 2006. Rev Saúde Pública [Internet] 2009 [acessado 
em 23 set. 2016];43(Supl. 2): 57-64. Disponível em: 
http://www.ncbi.nlm.nih.gov/pubmed/19936499

36. Mendonça CP, dos Anjos LA. [Dietary and physical 
activity factors as determinants of  the increase 
in overweight/obesity in Brazil]. Cad Saúde 
Pública 2004; 20(3): 698-709. https://doi.org//
S0102-311X2004000300006



Dietary patterns anD their association with socioDemographic anD behavioral factors: 2015 women’s health research, são leopolDo (rs)

15
REV BRAS EPIDEMIOL 2019; 22: E190026

37. Arruda SP, da Silva AA, Kac G, Goldani MZ, Bettiol 
H, Barbieri MA. Socioeconomic and demographic 
factors are associated with dietary patterns in a cohort 
of  young Brazilian adults. BMC Public Health 2014; 
14: 654. https://doi.org/10.1186/1471-2458-14-654 

38. Selem SS, Castro MA, César CL, Marchioni DM, Fisberg 
RM. Associations between dietary patterns and self-reported 
hypertension among Brazilian adults: a cross-sectional 
population-based study. J Acad Nutr Diet 2014; 114(8): 
1216-22. https://doi.org/10.1016/j.jand.2014.01.007

39. Estima C, Philippi S, Alvarenga M. Fatores determinantes 
de consumo alimentar: por que os indivíduos comem 
o que comem? Rev Bras Nutr Clin 2009; 24(4): 263-8. 

40. Popkin BM, Zizza C, Siega-Riz AM. Who is leading 
the change?. U.S. dietary quality comparison between 
1965 and 1996. Am J Prev Med [Internet] 2003 [acessado 
em 30 jul. 2016]; 25(1): 1-8. Disponível em: http://
www.ncbi.nlm.nih.gov/pubmed/12818303

41. Vinholes DB, Assunção MC, Neutzling MB. [Frequency 
of  healthy eating habits measured by the 10 Steps to 
Healthy Eating score proposed by the Ministry of  
Health: Pelotas, Rio Grande do Sul State, Brazil]. Cad 
Saúde Pública 2009; 25(4): 791-9. http://www.ncbi.
nlm.nih.gov/pubmed/19347205

42. Sánchez-Villegas A, Delgado-Rodríguez M, Martínez-
González MA, De Irala-Estévez J. Gender, age, socio-
demographic and lifestyle factors associated with 

major dietary patterns in the Spanish Project SUN 
(Seguimiento Universidad de Navarra). Eur J Clin 
Nutr 2003; 57(2): 285-92. https://doi.org/10.1038/
sj.ejcn.1601528

43. Olinto MT, Willett WC, Gigante DP, Victora CG. 
Sociodemographic and lifestyle characteristics in 
relation to dietary patterns among young Brazilian 
adults. Public Health Nutr 2011; 14(1): 150-9. https://
doi.org/10.1017/S136898001000162X

 Received on: 06/22/2017
 Final version presented on: 03/19/2018
 Accepted on: 05/15/2018

 Authors’ contribution: Daiane Luisa Ternus: data 
collection; data analysis and interpretation; preparation 
of  the manuscript. Responsible for all aspects of  the 
work to ensure the accuracy and integrity of  all its 
parts. Ruth Liane Henn: contributed to the project 
and its design; critical review of  the manuscript and 
final approval of  the version to be published. Fernanda 
Bairros: substantial participation in the project and its 
design. Juvenal Soares da Costa: research coordinator – 
actively collaborated on the project and its design. 
Maria Teresa Anselmo Olinto: research coordinator – 
substantial support for the project and its design; final 
approval of  the version to be published.

© 2019 Associação Brasileira de Saúde Coletiva 
This is an open access article distributed under the terms of the Creative Commons license.


