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Abstract

Introduction: the individuals with chronic kidney disease show 
low adherence to a diet rich in vegetables. 

Objective: to evaluate the association of minimally processed 
and ultra-processed food consumption with socioeconomic 
factors, lifestyle habits, and clinical characteristics of 
hemodialysis service users in southeastern Brazilian.

Methods: cross-sectional study with 1,024 individuals on 
hemodialysis from southeastern Brazil. The individuals 
answered a questionnaire of sociodemographic data, lifestyle 
habits, and food consumption. After stipulating the frequency of 
consumption, we classified the foods as minimally processed 
and ultra-processed. We investigated the association between 
independent variables and the consumption of minimally 
processed and ultra-processed foods through the binary logistic 
regression model with Odds Ratio (OR) and their confidence 
intervals (95%CI).

Results: users with less than eight years of education 
(OR=1.706; 95%CI1.125–2.589) and with income less than 
two minimum wages (OR=1.349; 95%CI1.007–1.806) had 
lower consumption of minimally processed foods. However, 
individuals aged 19 to 29 years (OR=2,857, 95%CI1.464–
5.576), smokers (OR=2.349; 95%CI1.237–4.462), drinkers 
(OR=1.835; 95%CI1.122–3.001), and with more than 6 years 
on hemodialysis (OR=1.975; 95%CI1.227–3.180) were more 
likely to have higher consumption of ultra-processed foods. 
Individuals that did not practice physical activity were less likely 
to this consumption (OR=0.638; 95%CI0.459–0.888). 

Conclusion: being younger, smoking, consuming alcohol, and 
having been on hemodialysis for more than 6 years increased 
the chances of greater consumption of ultra-processed foods. 
In addition, we associated less education and lower income 
with a lower consumption of minimally processed foods.
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Chronic kidney disease (CKD) stands out among 
chronic noncommunicable diseases due to the significant 
increase in its incidence and prevalence rates (1), affecting 
more than 10% of the world’s population (2). Of 139,691 
individuals with CKD undergoing renal replacement 
therapy in Brazil in 2019, 93.2% were on hemodialysis (3).

Although hemodialysis increases survival rates, 
mortality among these individuals is still high (4). It 
is worth mentioning that most individuals with CKD 
undergoing hemodialysis have inadequate nutrient intake, 
which compromises their nutritional status (5). In this 
context, the changes in the Brazilian dietary pattern that 
are closely related to the nutritional transition are important 
to highlight (6). These changes have led to a reduction in 
the regular consumption of foods rich in fiber, vitamins, 
and minerals, in contrast to the increased consumption of 
processed and ultra-processed foods (7).

The population with kidney disease shows low 
adherence to a diet rich in vegetables (8-10), with about 
20% of Brazilians with CKD reporting consuming 
unhealthy foods on a regular basis (red meat, sugary 
drinks, alcoholic and sweet drinks, salty meats) (11). 
Diet is, therefore, the main determinant of most chronic 
noncommunicable diseases (12), and dietary choices are 
influenced by sociodemographic and lifestyle determinants 
(13-15).

Machado et al. (16) observed that, alongside 
comorbidities, such as arterial hypertension and diabetes 
mellitus, sociodemographic characteristics, such as gender 
and education, influence dietary patterns (16). Likewise, 
sociodemographic and geographic conditions influence the 
diets of individuals with CKD (17).

Regarding the global scenario of changes in dietary 
patterns and in how food and beverages are processed, we 
proposed a new system for food classification. In this new 
classification, known as NOVA, we grouped food items 
according to the extension and purpose of processing 
and distributed them into four categories: unprocessed or 
minimally processed foods, processed culinary ingredients, 
processed foods, and ultra-processed foods (18-20).

Processed foods are becoming progressively 
accessible to all age groups, being sold pre-made or ready-

 INTRODUCTION
to-eat (18). Increase in consumption of processed foods 
and beverages has been considered one of the factors 
contributing to the prevalence of chronic noncommunicable 
diseases (21). A growing number of epidemiological 
studies supports the idea that ultra-processed foods are 
harmful to human health, (22,23) although this issue has 
been rarely addressed in individuals with kidney disease.

Two recent studies have addressed dietary intake 
in this population. In 2019, the authors of a Brazilian 
study observed two distinct dietary patterns associated 
with CKD treatment. The non-dialysis-dependent groups 
adhered to the unhealthy pattern, while individuals with 
renal transplantation adhered to a better quality diet (11). 
Another study found a worse dietary pattern in the group 
of older adults in hemodialysis when compared with the 
group without CKD (24).

Considering that several factors influence one’s 
diet, the scarcity of food consumption data in individuals 
with CKD on hemodialysis, (25,26) the lack of studies 
that assess food consumption in a kidney disease context 
considering the NOVA approach, and the importance of 
this matter for public health justify this study. It might 
generate data and a scientific basis for future interventions, 
thus favoring a more adequate consumption of minimally 
processed foods, contributing to the health status of these 
individuals.

This study evaluated the association between the 
consumption of minimally processed and ultra-processed 
foods and socioeconomic factors, lifestyle, and clinical 
characteristics of hemodialysis individuals in southeastern 
Brazil. 

 METHODS
Study Design

  This is a cross-sectional observational and 
analytical study. 

Study Location and Period
  We conducted this study from January 2019 to 

September 2019 with individuals from all 11 hemodialysis 
centers in a metropolitan area of southeastern Brazil. 

Authors summary 

Why was this study done?
The study was carried out with the objective of promoting further clarification on the diet of individuals with chronic kidney disease on 
hemodialysis, since this subject is scarce in the literature.

What did the researchers do and find?
In our study we evaluated the association of minimally processed and ultra-processed food consumption with socioeconomic 
factors, lifestyle habits and clinical characteristics of users of hemodialysis services in southeastern Brazil. The individuals answered 
a questionnaire about sociodemographic data, life habits and food consumption. And we identified that being younger, smoking, 
consuming alcohol and being on hemodialysis for more than 6 years increased the chances of greater consumption of ultra-processed 
foods. In addition, we associated lower education and lower income with lower consumption of minimally processed foods.

What do these findings mean?	
The data presented here reflects the dietary intake scenario of hemodialysis patients because the study was developed with almost the 
entire referred population. Assessing this population’s food consumption makes it possible to identify vulnerability to food excesses and 
deficiencies and, thus, to adjust and propose intervention measures to guarantee the health of individuals on hemodialysis. However, 
future studies on the impact of dietary intake and associated factors in hemodialysis patients should be encouraged to determine 
optimal nutritional strategies. 
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To evaluate the reliability of the questions and the 

reproducibility of the food consumption questionnaire 
(VIGITEL) in this population, a pilot test was conducted in 
October 2018 with individuals of a different hemodialysis 
service. Data collection happened twice, with a 15-day 
difference between the first and second tests. The first time, 
it was performed with 57 individuals, with an average age 
of 56.22 ± 22.16 years, and later, it was repeated with the 
same 57 individuals, in order to verify inconsistencies 
regarding the answers and the reproducibility of the 
instrument.

Data analysis
The pilot study analysis was performed by the 

overall kappa coefficient, adjusted kappa, McNemar’s test, 
frequencies, and their respective 95% confidence intervals 
and 95% significance level. WinPepi and IBM SPSS version 
22.0 (IBM Corp, Armonk, NY, USA) were used. The adjusted 
kappa results ranged from 0.76 to 0.98, showing agreement 
and, therefore, reliability of the instrument. McNemar’s test 
did not result in significant disagreement, and all questions 
obtained k>0.6, characterizing a good reproducibility.

Absolute values and percentages were used for 
the statistical analysis of variables, and the Chi-square 
(X²) test was used for the analysis of differences between 
proportions. The significance level was set at 5%.

The distribution of consumption of minimally 
processed and ultra-processed foods was evaluated in 
quartiles (from the first to the fourth quartile) to identify 
differences between two groups. The first (Q1) and second 
quartiles (Q2) corresponded to the lowest consumption, 
while the third (Q3) and fourth quartiles (Q4) corresponded 
to the highest consumption of a particular food group.

The association between independent variables 
and the consumption of minimally processed and ultra-
processed foods was investigated through the binary 
logistic regression model. Variables that showed statistical 
significance up to 10% in the X² test were analyzed by 
regression, with the two lowest quartiles (Q1 and Q2) 
versus the two highest quartiles (Q3 and Q4).

Ethical and Legal Aspects of the Research
  This study and the pilot study were approved by 

the Research Ethics Committee, under number 3,002,709 
and CAAE 68528817.4.0000.5060. The participation of 
individuals was voluntary and written consent was given 
by signing the informed consent form, in accordance with 
the principles of the Declaration of Helsinki.

 RESULTS
The total number of individuals on hemodialysis in 

this metropolitan area at the time of data collection was 
1,351; however, 304 individuals were excluded for not 
meeting the inclusion criteria. Only 23 (2.2%) individuals 
refused to participate in the study. Thus, the study 
population consisted of 1,024 hemodialysis individuals 
(Supplementary Figure 1).

Of the 1,024 individuals, most were men (56.7%, 
n=581), mixed-raced (49.1%, n=496), between 30 and 59 
years old (51.5%, n=528), living with a partner (55.7%, 
n=570), had less than 8 years of education (51.6%, n=523), 

Study Population and Eligibility Criteria
  Individuals of both genders, over 18 years old, 

and with a diagnosis of CKD in their medical record were 
included in the study. Those under contact precautions 
who did not live in the region and had acute or chronic 
conditions that limited their ability to understand and 
answer questions were excluded.

Data Collection and analysis
Each patient was approached during their stay in 

their hemodialysis units, so the staff at the clinics scheduled 
the days and times for the study.

Data collection took place as follows: during 
the hemodialysis session, the patient answered a 
semi-structured questionnaire on sociodemographic 
characteristics, lifestyle, and diet. Physical activity was 
evaluated by asking questions about the performance of the 
informed activity, in addition to its frequency and duration. 
The variable was classified as “yes” in every individual 
who accumulated at least 30 minutes of physical activity 
per day, at least 5 days a week, of moderate intensity, 
performed continuously or accumulated, and “no” in those 
who did not fit these characteristics (27). Data collection 
was carried out by four nutritionists, two professors (also 
nutritionists), and students of the nutrition program, who 
were duly trained for this purpose.

To analyze the diet of the participants, we applied 
a questionnaire in which the list of foods included was 
based on the Surveillance of Risk and Protective Factors 
for Chronic Diseases by Telephone (VIGITEL) (28) 
survey, of the Brazilian Ministry of Health, which annually 
evaluates the eating habits in the country’s state capitals. 
This instrument is standardized in Brazilian nutritional 
surveys and does not assess the population’s dietary 
pattern, but rather the consumption of these foods. The 
indicators of food and beverage consumption used by 
the VIGITEL system are reproducible and accurate (29). 
The questionnaire examined 14 food items by frequency 
of consumption of isolated foods and/or food groups 
or categories. The following foods were classified as 
minimally processed: beans, raw and cooked vegetables, 
red meat, white meat, fruit, natural juice, and milk; and 
the following foods were classified as ultra-processed 
foods: artificial juice, soft drinks, sausages, cookies, fried 
snacks, and sweets. That way it was possible to measure 
the consumption of minimally processed versus ultra-
processed foods.

Six frequency categories were stipulated for each 
food: never, hardly ever, once or twice a week, three to 
four times a week, five to six times a week, or every day 
(including Saturdays and Sundays). The frequency of food 
consumption was determined using the method proposed 
by Cade et al. (30), so all food items had the same unit. The 
reported consumption frequency was converted into daily 
frequency to better fit the study. Daily frequency values 
were multiplied by the serving size of each item consumed, 
revealing the number of servings consumed daily.

After calculating the weight of the frequency 
of consumption of each food item, they were grouped 
according to the criteria proposed by Monteiro et al. (18) 
in the NOVA classification.
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and earned less than two minimum wages (56.2%, n=555). 
Of the total, most were retired or on sick leave (54.2%, 
n=547), lived with three people or less (71%, n=727), and 
lived in the same city where they underwent treatment 
(62.8%, n=642). We also observed that 793 individuals 
did not perform physical activity (77.5%), 593 individuals 
never smoked (58.3%), 929 individuals did not drink 
alcohol (90.7%), 525 individuals had CKD for less than 5 
years (51.5%), and 697 individuals had three or more self-
reported diseases (68.1%).

We analyzed sociodemographic variables, 
lifestyle, and medical history according to the quartiles 
of minimally processed food consumption (Table 1). 

An association between age and minimally processed 
food consumption was identified (p=0.026) with a lower 
frequency of hemodialysis individuals aged between 30 
and 59 years in the highest quartile of minimally processed 
food consumption when compared with those of other age 
groups.

We associated education with the consumption of 
minimally processed foods (p=0.010), which was lower 
in hemodialysis individuals who had 8 years of education 
or less. Regarding socioeconomic status, we observed that 
individuals who reported an income less than or equal to 
two minimum wages (p<0.001) consumed less minimally 
processed foods.

Table 1: Sociodemographic variables, lifestyle habits and medical history according to consumption of minimally 
processed foods by users of HD services in a metropolitan region in Southeastern Brazil, 2019.

Variables Q1 Q2 Q3 Q4 p-value
n % n % n % n %

Gender
0.789Female 113 25.5 122 27.5 105 23.7 103 23.3

Male 146 25.1 160 27.5 126 21.7 149 25.6
Age Group

0.026
19 to 29 years old 15 25.4 11 18.6 10 16.9 23 39.0
30 to 59 years old 141 26.7 147 27.8 130 24.6 110 20.8
60 years or older 103 23.6 124 28.4 91 20.8 119 27.2
Marital Status

0.521With partner 135 23.7 164 28.8 132 23.2 139 24.4
Without partner 124 27.3 118 26 99 21.8 113 24.9
Education1

0.010
≤ 8 years of schooling 151 28.9 153 29.3 103 19.7 116 22.2
> 8 to ≤ 11 years 74 22.3 90 27.1 77 23.2 91 27.4
> 11 years 31 19.6 37 23.4 49 31 41 25.9
Race/color2

0.101
White 53 19.3 76 27.7 76 27.7 69 25.2
Black 69 28.6 61 25.3 52 21.6 59 24.5
Brown* 134 27.0 142 28.6 101 20.4 119 24.0
Income3, **

<0.001≤ 2 minimum wages 170 30.6 154 27.7 114 20.5 117 21.1
> 2 minimum wages 85 19.6 114 26.3 110 25.4 124 28.6
Profession4

0.535
With work activity 93 26.7 87 25.0 83 23.9 85 24.4
Retired or on sick 
leave

134 24.5 151 27.6 124 22.7 138 25.2

No paid work 30 26.3 39 34.2 20 17.5 25 21.9
Number of people 
living in the 
household5 0.258
≤ 3 people 196 27.0 200 27.5 159 21.9 172 23.7
≥ 4 people 63 21.4 81 27.5 72 24.4 79 26.8
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Gender-wise, the analysis (Table 2) revealed 
that men consumed ultra-processed foods more often 
than women. The quartile with the highest consumption 
of ultra-processed foods was also significantly higher 
(p<0.001) between the ages of 19 and 29 years. In addition, 
we associated marital status and consumption of ultra-
processed foods (p=0.032), which was lower in individuals 
who lived with a partner.

Individuals with unpaid employment (p<0.001) 
consumed less ultra-processed foods. We also identified a 
lower quartile of consumption among individuals who did 
not perform physical activity (p<0.001). When evaluating the 
variables smoking (p=0.008) and alcohol intake (p<0.001), 
we observed an association with the highest consumption of 
ultra-processed foods of individuals who reported the habit 
of consuming alcohol and current smokers.

City of residence and 
HD treatment

0.501Living in the same city 164 25.5 167 26.0 146 22.7 165 25.7
Does not live in the 
same city 

95 24.9 115 30.1 85 22.3 87 22.8

Physical activity6

0.212Yes 49 21.3 65 28.3 49 21.3 67 29.1
No 209 26.4 217 27.4 182 23 185 23.3
Smoking7

0.866
Never smoked 149 25.1 162 27.3 133 22.4 149 25.1
Previous smoker 93 25.0 102 27.4 87 23.4 90 24.2
Current smoker 16 30.2 17 32.1 8 15.1 12 22.6
Drinking

0.189

No habit of consuming 
alcoholic beverages

233 25.1 252 27.1 218 23.5 226 24.3

With the habit of 
consuming alcoholic 
beverages

26 27.4 30 31.6 13 13.7 26 27.4

Self-reported diseases

0.648
None or one 43 61.6 47 43.8 33 42.6 47 52.0
Two 37 23.6 37 23.6 45 28.7 38 24.2
Three or more 179 25.7 198 28.4 153 22 167 24.0
Time of CKD8

0.172< 5 years 122 23.2 141 26.9 118 22.5 144 27.4
≥ 5 years 135 27.3 138 27.9 113 22.9 108 21.9
Time to HD9

0.921
0 to 2 years 84 22.8 99 26.9 85 23.1 100 27.2
3 to 5 years 69 27.4 72 28.6 51 20.2 60 23.8
6 to 10 years 51 25.8 51 25.8 46 23.2 50 25.3
Over 10 years 39 26.2 43 28.9 34 22.8 33 22.1
Q1: quartile 1. Q2: quartile 2. Q3: quartile 3. Q4: quartile 4. HD: Hemodialysis. CKD: Chronic kidney disease. N=1024. n¹ = 1013. 
n2= 1023; n3= 988. n4= 1009. n5= 1022. n6= 1023.  n7= 1018; n8= 1019; n9= 967. Chi-square test. Statistically significant values 
(p<0.05). Description of results considering 100% for each line, in order to evaluate the consumption in quartiles in each category of 
variables.
* Brown is one of the five ethnic color groups that make up the Brazilian population, according to the classification of the Brazilian 
Institute of Geography and Statistics (IBGE). According to this classification, would be the person who is considered mixed-race, as 
he or she presents a marked mixture between one or more ethnicities, having, as a consequence, a brownish skin tone.
** The minimum wage is the lowest wage a company can pay an employee according to the number of hours worked. It is established 
by law and is re-evaluated every year based on the cost of living of the population, its creation was based on the minimum amount 
a person spends to ensure their survival. In the year 2021 a minimum wage was R$ 1100 and two minimum wages were R$ 2200. 
About 46 million Brazilians have their income based on the minimum wage. Taking into consideration that at the end of 2021 a dollar 
cost approximately US$ 5.50, a minimum wage in Brazil generated around US$ 200.

Variables Q1 Q2 Q3 Q4 p-value
n % n % n % n %

Continuation - Table 1: Sociodemographic variables, lifestyle habits and medical history according to 
consumption of minimally processed foods by users of HD services in a metropolitan region in Southeastern 
Brazil, 2019.
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We also associated none or only self-reported 
diseases with the higher consumption of ultra-processed 
foods (p=0.006), as well as time with CKD (p=0.011) 
and time on hemodialysis (p<0.001) the quartiles of 
consumption of ultra-processed foods of which individuals 

with CKD for less than 5 years had a lower prevalence of 
consumption of ultra-processed foods. On the other hand, 
those on hemodialysis for longer periods (over 10 years) 
were more frequently in the quartiles with the highest 
consumption of ultra-processed foods.

Table 2: Sociodemographic variables, lifestyle habits and medical history according to consumption of ultra-
processed foods by users of HD services in a metropolitan region in southeastern Brazil, 2019.

Variables Q1 Q2 Q3 Q4 p- value
n % n % n % n %

Gender
0.003Female 167 37.7 117 26.4 66 14.9 93 21.0

Male 171 29.4 138 23.8 128 22.0 144 24.8
Age Group

<0.001
19 to 29 years old 8 13.6 13 22 11 18.6 27 45.8
30 to 59 years old 153 29.0 132 25 111 21.0 132 25.0
60 years or older 177 40.5 110 25.2 72 16.5 78 17.8
Marital Status

0.032With partner 188 33 149 26.1 119 20.9 114 20.0
Without partner 150 33 106 23.3 75 16.5 123 27.1
Education1

0.279
≤ 8 years of schooling 189 36.1 128 24.5 92 17.6 114 21.8
> 8 to ≤ 11 years 100 30.1 85 25.6 70 21.1 77 23.2
> 11 years 44 27.8 38 24.1 31 19.6 45 28.5
Race/color2

0.647
White 83 30.3 76 27.7 56 20.4 59 21.5
Black 76 31.5 58 24.1 47 19.5 60 24.9
Brown 175 35.3 117 23.6 88 17.7 116 23.4
Income3

0.434≤ 2 minimum wages 191 34.4 142 25.6 99 17.8 123 22.2
> 2 minimum wages 131 30.3 108 24.9 89 20.6 105 24.2
Profession4

<0.001
With work activity 90 25.9 78 22.4 83 23.9 97 27.9
Retired or on sick leave 200 36.6 147 26.9 94 17.2 106 19.4
No paid work 45 39.5 26 22.8 14 12.3 29 25.4
Number of people living in the 
household5

0.456≤ 3 people 242 33.3 186 25.6 129 17.7 170 23.4
≥ 4 people 95 32.2 69 23.4 65 22.0 66 22.4
City of residence and HD treatment

0.185Living in the same city 200 31.2 168 26.2 130 20.2 144 22.4
Does not live in the same city 138 36.1 87 22.8 64 16.8 93 24.3
Physical activity6

<0.001Yes 60 26.1 47 20.4 49 21.3 74 32.2
No 278 35.1 208 26.2 145 18.3 162 20.4
Smoking7 0.008
Never smoked 213 35.9 139 23.4 102 17.2 139 23.4
Previous smoker 108 29.0 108 29.0 74 19.9 82 22.0
Current smoker 15 28.3 6 11.3 17 32.1 15 28.3
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After adjusting the model, the individuals’ education 
(p=0.012) and income (p=0.045) remained associated with 
the consumption of these foods (Table 3). Individuals with 
less than 8 years of education were 1.7 times (95%CI 
1.125–2.589) more likely to consume less minimally 

processed foods (Q1 or Q2) than those with higher 
education. Individuals with income less than or equal to 
two minimum wages also consumed less processed foods 
(OR=1.349; 95%CI 1.007–1.806).

Drinking <0.001
No habit of consuming alcoholic 
beverages

324 34.9 235 25.3 170 18.3 200 21.5

With the habit of consuming alcoholic 
beverages

14 14.7 20 21.1 24 25.3 37 38.9

Self-reported diseases 0.006
None or one 47 27.6 37 21.8 41 24.1 45 26.5
Two 49 31.2 32 20.4 30 19.1 46 29.3
Three or more 242 34.7 186 26.7 123 17.6 146 20.9
Time of CKD8 0.011
< 5 years 192 36.6 132 25.1 100 19.0 101 19.2
≥ 5 years 144 29.1 123 24.9 93 18.8 134 27.1
Time to HD9 <0.001
0 to 2 years 150 40.8 92 25.0 61 16.6 65 17.7
3 to 5 years 91 36.1 63 25.0 53 21.0 45 17.9
6 to 10 years 57 28.8 46 23.2 40 20.2 55 27.8
Over 10 years 30 20.1 41 27.5 27 18.1 51 34.2

Variables Q1 Q2 Q3 Q4 p- value
n % n % n % n %

Continuation - Table 2: Sociodemographic variables, lifestyle habits and medical history according to 
consumption of ultra-processed foods by users of HD services in a metropolitan region in southeastern Brazil, 
2019.

Q1: quartile 1. Q2: quartile 2. Q3: quartile 3. Q4: quartile 4. HD: Hemodialysis. CKD: Chronic kidney disease. N=1024. n¹ = 1013. n2= 
1023; n3= 988. n4= 1009. n5= 1022. n6= 1023. n7= 1018; n8= 1019; n9= 967. Chi-square test. Statistically significant values (p<0.05). 
Description of results considering 100% for each line, in order to evaluate the consumption in quartiles in each category of variables.

Table 3: Binary logistic regression analysis between lower consumption of minimally processed foods (Q1 and 
Q2) and associated variables in users of HD services in a metropolitan region in Southeastern Brazil, 2019.

Variable Adjusted OR
P-Value OR CI95%

LI LS 
Age Group
19 to 29 years old 0.409 0.778 0.429 1.412
30 to 59 years old 0.650 1.067 0.807 1.411
60 years or older 1
Education
≤ 8 years of schooling 0.012 1.706 1.125 2.589
> 8 to ≤ 11 years 0.306 1.237 0.823 1.860
> 11 years 1
Race/color
White 1
Black 0.633 1.095 0.755 1.588
Brown 1.272 1.240 0.901 1.706
Income
≤ 2 minimum wages 0.045 1.349 1.007 1.806
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When analyzing the variable age group and the 
consumption of ultra-processed foods (Table 4), we found 
that younger individuals were more likely to consume 
ultra-processed foods (19 to 29 years old: OR=2.857; 
95%CI 1.464–5.576; and 30 to 59 years: OR=1.396; 
95%CI 1.037–1.880) than those aged 60 years or older. 
As for occupation, individuals who were retired or on sick 
leave were 41.1% less likely to consume ultra-processed 
foods (OR=0.589; 95%CI 0.432–0.804). Likewise, not 
working also reduced the chances of individuals being in 
the highest quartiles of ultra-processed foods consumption 
in 43.4% (OR=0.566; 95%CI 0.339–0.945). 

Regarding physical activity, sedentary individuals 
were 36.2% less likely to consume ultra-processed foods 
(OR=0.638; 95%CI 0.459–0.888). As for smoking, current 
smokers had a 2.3 times higher risk of consuming ultra-
processed foods (OR=2.349; 95%CI 1.237–4.462) than 
non-smokers. Similarly, those who consume alcohol 
were 1.8 times more likely to consume these foods 
(OR=1.835; 95%CI 1.122–3.001). When analyzing the 
time on hemodialysis, individuals with more than 6 years 
of treatment were almost twice as likely to consume ultra-
processed foods (OR=1.975; 95%CI 1.227–3.180) than 
those with less time on hemodialysis. 

Variable Adjusted OR
P-Value OR CI95%

LI LS 

Continuation - Table 3: Binary logistic regression analysis between lower consumption of minimally processed 
foods (Q1 and Q2) and associated variables in users of HD services in a metropolitan region in Southeastern 
Brazil, 2019.

> 2 minimum wages 1
Drinking
No habit of consuming alcoholic beverages 1
With the habit of consuming alcoholic beverages 0.160 1.378 0.881 2.156
Time of CKD
< 5 years 1
≥ 5 years 0.118 0.813 0.627 1.054
Binary logistic regression. N=1024. HD: Hemodialysis. CKD: Chronic kidney disease. OR: Odds ratio. LI: lower limit. LS: upper limit. 
CI: confidence interval.* Hosmer and Lemeshow model fit = 0.818. Nagelkerke R²=0.052. In bold: statistically significant values (p < 
0.05). Cases of statistical significance p<0.10 in the chi-square test were included in the analysis.

Table 4. Binary logistic regression analysis between higher consumption of ultra-processed foods (Q3 and Q4) 
and associated variables in users of HD services in a metropolitan region in Southeastern Brazil, 2019.
Variables Adjusted OR

P-Value OR CI95%
LI LS 

Gender
Female 1
Male 0.086 1.313 0.963 1.790
Age Group
19 to 29 years old 0.002 2.857 1.464 5.576
30 to 59 years old 0.028 1.396 1.037 1.880
60 years or older 1
Marital Status
With partner 1
Without partner 0.676 0.940 0.705 1.255
Profession
With work activity 1
Retired or on sick leave 0.001 0.589 0.432 0.804
No paid work 0.029 0.566 0.339 0.945
City of residence and HD treatment
Living in the same city 1
Does not live in the same city 0.976 0.996 0.748 1.325
Physical activity
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 DISCUSSION
This study investigated the association between 

sociodemographic characteristics, lifestyle habits, and 
clinical history with the consumption of minimally 
processed and ultra-processed foods in individuals on 
hemodialysis. Among the main findings, we can highlight 
the strong association between education and income with 
the lower consumption of minimally processed foods, while 
younger individuals, smokers, alcohol consumers, and 
those on hemodialysis for longer periods reported a higher 
consumption of ultra-processed foods. Our study stands 
out for presenting an overview of food consumption and 
for identifying, in the CKD population on hemodialysis, 
which factors influenced the outcome, using the NOVA 
classification by Monteiro et al. (18).

Diet is a risk factor in this population and demands 
attention because of its consequences. A study showed 
that vegetable-based diets help prevent the metabolic 
complications of CKD and can be useful in reducing its 
occurrence, (8,31) as well as hemodialysis individuals 
should reduce the consumption of ultra-processed foods 
and sodium (32).

In 2019, the authors of a study in Brazil observed 
that those not dependent on dialysis showed low adherence 

to the unhealthy pattern, while individuals with kidney 
transplant adhered to a better quality diet (11). Similarly, 
also in Brazil, protein intake was inversely related to 
glomerular filtration rate (16). 

A study investigating dietary quality and 
consumption of ultra-processed foods by hemodialytic 
older adults found a worse dietary pattern in their group 
when compared with the group without CKD (24). Also, 
more than half of Brazilians with CKD report regularly 
consuming healthy foods and about 20%, unhealthy foods 
(17).

In this study, less education and income influenced 
the consumption of minimally processed foods. A number 
of studies confirmed our findings, as these factors hinder 
the access to healthy food, thus worsening the quality of 
the diet (33-39).

Darmon and Drewnowski carried out a study in the 
United States confirming that the quality of the diet tended 
to be better with increasing income or education (36). 
They observed that diets with high energy content and 
low nutritional quality are usually consumed by socially 
disadvantaged groups, who tend to opt for less healthy 
foods because of the cost, the false feeling of satiety they 
provide, their easy access, and the lack of knowledge they 

Continuation - Table 4. Binary logistic regression analysis between higher consumption of ultra-processed 
foods (Q3 and Q4) and associated variables in users of HD services in a metropolitan region in Southeastern 
Brazil, 2019.
Variables Adjusted OR

P-Value OR CI95%
LI LS 

Yes 1
No 0.008 0.638 0.459 0.888
Smoking
Never smoked 1
Previous smoker 0.226 1.203 0.892 1.622
Current smoker 0.009 2.349 1.237 4.462
Drinking
No habit of consuming alcoholic beverages 1
With the habit of consuming alcoholic beverages 0.016 1.835 1.122 3.001
Self-reported diseases
None or one 1
Two 0.489 1.185 0.733 1.916
Three or more 0.407 0.852 0.585 1.243
Time of CKD
< 5 years 1
≥ 5 years 0.610 1.114 .736 1.687
Time to HD
0 to 2 years 1
3 to 5 years 0.269 1.224 0.855 1.751
6 to 10 years 0.005 1.975 1.227 3.180
Binary logistic regression. N=1024. HD: Hemodialysis. CKD: Chronic kidney disease. OR: Odds ratio; LI: lower limit. LS: upper limit. CI: 
confidence interval.* Hosmer and Lemeshow model fit = 0.453. Nagelkerke R²=0.157. In bold: statistically significant values (p<0.05). 
Cases of statistical significance p<0.10 in the chi-square test were included in the analysis.
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have about these items and their health impact.
The literature is consistent in stating that diet is 

strongly influenced by income level (40-44). Income 
guarantees access to quality food, which is related to 
cost, especially in developing countries (such as Brazil) 
(19). According to Santana et al. (45), more than 90% of 
individuals with CKD on hemodialysis earned only one 
minimum wage, which may imply limited access to an 
adequate diet. The percentage of hemodialysis individuals 
with income below the minimum wage was similar to that 
observed in our study.

Considering the lack of studies on kidney disease, 
one can refer to the results of the National Health Survey 
(44) carried out with the Brazilian population regarding 
their levels of education, which revealed a higher 
prevalence of consumption of healthy foods in segments 
with a higher level of education (44). Similar results 
were reported in the VIGITEL (28) survey, also carried 
out in Brazil, which found that the frequency of regular 
consumption of fruits and vegetables tended to increase 
with the level of education.

We also observed that younger individuals, 
smokers, alcohol consumers, and those on hemodialysis for 
longer periods consumed more ultra-processed foods. Two 
Brazilian studies previously reported the relation between 
age group and consumption of ultra-processed foods, 
which showed that the consumption of ultra-processed 
foods tended to decrease and that of minimally processed 
foods to increase with age (28,46). A possible explanation 
could be that older individuals (from different generations) 
formed their eating habits when industrialized food 
consumption was less accentuated and the traditional food 
culture was more preserved, while younger individuals are 
more exposed to this new standard (47). Still, regarding 
the general population, the regular intake of sweets, 
foods with high sodium content, and alcoholic beverages 
was significantly lower in the older adults’ group than in 
individuals aged between 18 and 39 years (48).

We also found an association between individuals 
who were retired or on sick leave, as well as those who 
were not working (mostly older adults), with the low 
consumption of ultra-processed foods, supporting the 
study by Calixto Andrade et al. (49). This can be explained 
because these individuals have more free time to purchase 
and prepare food (50), as they have a more flexible routine, 
with meals being eaten at home more often and with 
healthier foods (51).

Individuals with CKD have a lower tolerance 
to physical activity and a lower functional capacity 
when compared with healthy individuals or individuals 
with less severe kidney disease (52). However, several 
studies (53-56) state the importance of physical activity 
for these individuals, particularly for those undergoing 
hemodialysis, whose level of physical activity is lower 
than that of healthy sedentary individuals (57-59). We 
associated an increase in physical activity with a reduction 
in the risk of mortality (60). In addition, we considered 
physical activity an independent predictor of mortality in 
hemodialysis individuals. A sedentary lifestyle, in addition 
to contributing to secondary CKD, hypertension and 
diabetes mellitus, negatively influences cardiovascular 

diseases and the quality of life, contributing to high 
mortality rates in CKD (61).

In this study, individuals who reported a sedentary 
lifestyle consumed less ultra-processed foods. This 
outcome was unexpected, as a study by Machado et al. 
(62) carried out in Australia with healthy adults showed 
that sedentary individuals were more likely to consume 
ultra-processed foods62. In addition, a few studies 
showed a higher prevalence of regular consumption of 
these foods among individuals who reported sedentary 
behavior for more than 2 hours a day (63,64). These results 
can be explained by compensatory eating behaviors that 
accompany the sedentary behavior of the population, 
as seen in a study in which sedentary behavior in older 
women was accompanied by a spontaneous reduction in 
energy intake (mainly glucose derived from industrialized 
foods) (65).

The occurrence of consumption of foods of poor 
nutritional quality was also detected in smokers, such 
as high consumption of coffee, alcoholic beverages, and 
sweets—the latter to eliminate the odor of smoke (66). 
Reduction of taste and smell influence the eating habits 
of smokers, which makes them consume less vegetables 
and fruits, and often overload on spices and salt. This 
study observed that smokers doubled their consumption 
of ultra-processed foods compared to non-smokers. Zhong 
et al. found similar results (67), demonstrating a frequent 
association between smoking and low fruit consumption.

Similarly, those who often consumed alcoholic 
beverages also had a greater probability of consuming 
ultra-processed foods, compromising the nutritional 
quality of their diet. Individuals who consume a high 
percentage of calories in the form of alcohol often display 
severe deficiencies of vitamins and minerals, as well as 
protein energy malnutrition, having a supply of empty 
calories that always compromises the nutritional quality of 
their diet (68).

Individuals on hemodialysis are a risk group for 
protein energy malnutrition, with the length of treatment 
interfering with the patient’s dietary profile. In this 
study, we found a higher consumption of ultra-processed 
foods in individuals on hemodialysis for longer periods 
(6 years or more) who were almost twice as likely to 
consume this food group, which is worrying because of 
the complex treatment. There is, however, a lack of studies 
demonstrating this relation. This worsening in the dietary 
pattern can be explained by individuals adhering to the diet 
when they start hemodialysis treatment and abandoning it 
afterward. A study carried out in Brazil (69) found similar 
results, with individuals on hemodialysis for longer periods 
(≥3 years) having an increase in the average consumption 
of ultra-processed foods (70).

Unlike other studies that analyzed isolated foods, 
we employed a classification that groups foods according 
to purpose and extent of processing (18). Despite the 
scarcity of data on this topic, we must highlight that the 
data presented here reflect the reality of individuals with 
CKD, as ours was a representative sample. The sample 
was considered representative because it covered almost 
the entire CKD population of a part of southeastern Brazil. 
Nevertheless, the consumption of healthy and unhealthy 
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Resumo

Introdução: os indivíduos com doença renal crônica apresentam baixa adesão à dieta rica em vegetais.

Objetivo: avaliar a associação do consumo de alimentos minimamente processados e ultraprocessados 
com fatores socioeconômicos, hábitos de vida e características clínicas de usuários de serviços de 
hemodiálise no sudeste brasileiro.

Método: estudo transversal com 1.024 indivíduos em hemodiálise da região sudeste do Brasil. Os 
indivíduos responderam a um questionário de dados sociodemográficos, hábitos de vida e consumo 
alimentar. Após estipular a frequência de consumo, classificamos os alimentos em minimamente 
processados e ultraprocessados. Investigamos a associação entre as variáveis independentes e o 
consumo de alimentos minimamente processados e ultraprocessados por meio do modelo de regressão 
logística binária com Odds Ratio (OR) e seus intervalos de confiança (IC 95%). 

Resultados: usuários com escolaridade inferior a oito anos (OR=1,706; IC95%1,125–2,589) e com 
renda inferior a dois salários mínimos (OR=1,349; IC95%1,007–1,806) apresentaram menor consumo 
de alimentos minimamente processados. No entanto, indivíduos de 19 a 29 anos (OR=2.857, 
IC95%1,464–5,576), tabagistas (OR=2,349; IC95%1,237–4,462), etilistas (OR=1,835; IC95%1,122–
3,001), e com mais de 6 anos em hemodiálise (OR=1,975; IC 95%1,227–3,180) apresentaram maior 
probabilidade de ter maior consumo de alimentos ultraprocessados. Indivíduos que não praticavam 
atividade física foram menos propensos a esse consumo (OR=0,638; IC95%0,459–0,888). 

Conclusão: ser mais jovem, fumar, consumir álcool e estar em hemodiálise há mais de 6 anos 
aumentaram as chances de maior consumo de alimentos ultraprocessados. Além disso, associamos 
menor escolaridade e menor renda ao menor consumo de alimentos minimamente processados. 

Palavras-chave: doença renal crônica, hemodiálise, consumo de alimentos, alimentos minimamente 
processados, alimentos ultraprocessados.
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