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Abstract

Objective: to analyze association between diet quality and multimorbidity among elderly individuals. Methods: this was a 
cross-sectional study of elderly people aged 60 years or older in Pelotas, RS, Brazil, 2014; food consumption was assessed using 
an abridged Food Frequency Questionnaire; diet quality according to the diet quality index (DQI-E) and scores given to food 
items; multimorbidity (≥5 diseases) was self-reported; Poisson Regression was used to obtain crude and adjusted prevalence 
ratios and 95% confidence intervals. Results: 1,426 elderly people were included; men who consumed wholefoods (1 to 6 days) 
were more likely to have multimorbity (PR=1.64 95%CI 1.21;2.23]); those who ate meat at least weekly were less likely to have 
multimorbity (PRmen=0.68 95%C I0.51;0.92]; PRwomen=0.70 95%CI 0.61;0.81); no association was found between DQI-E and 
multimorbidity. Conclusion: although consumption of most foods was not associated with multimorbidity, the results have 
produced reflections about dietary habits that are pertinent for discussion by health service managers
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Is essential to assess and monitor 
elderly people’s eating habits in 
relation to overall health diagnosis 
and comorbidity incidence,3 given 
that a healthy diet is one of the main 
determinants of healthy aging. 

Introduction 

Aging is characterized by a dynamic and progressive 
process of morphological, functional, biochemical and 
psychological changes. Among these changes, progressive 
loss of ability to adapt to the environment leads to greater 
vulnerability and occurrence of diseases, such as chronic 
non-communicable diseases (NCDs).¹

Simultaneous occurrence of NCDs in the same 
person, known as multimorbidity, has become relevant 
due to population aging, increased NCD prevalence and 
the importance of modifiable associated factors, such 
as food intake.2,3 However, it is not clear whether the 
occurrence of one disease influences the appears of 
others (comorbidities), or whether all morbidities are 
a clinical expression of the aging process.4 As such, only 
the number of coexisting diseases has been considered 
when diagnosing multimorbidity.5

According to the World Health Organization 
(WHO), presence of multimorbidity is more frequent 
among individuals who are 60 years old or more6 

and is related to the development of nutritional 
shortages or excesses.7,8 As such, it is essential to 
assess and monitor elderly people’s eating habits in 
relation to overall health diagnosis and comorbidity 
incidence,3 given that a healthy diet is one of the 
main determinants of healthy aging and, therefore, 
is capable of prolonging survival and providing 
better quality of life.9

When taking into consideration the health status of 
each individual, it is known that there are characteristics 
inherent to the aging process that hinder good diet, 
such as dysphagia, xerostomia, tooth loss, functional 
disability and depression.10-12 These changes can cause 
reduced consumption of some types of food such as 
meat, fruit, raw greens and vegetables, resulting in 
inadequate intake of fibers, vitamins and minerals13 
and, consequently, a poorer diet. 

The objective of this study was to analyze association 
between diet quality and occurrence of multimorbidity 
among community non-institutionalized elderly people 
living in the urban area of the city of Pelotas, state of 
Rio Grande do Sul (RS), Brazil, in 2014.

Methods

This was a cross-sectional population-based study with 
a representative sample of elderly people living in the 
urban area of Pelotas, RS, a municipality with 365,696 
inhabitants.14 The municipality’s gross domestic product 
(GDP) is estimated to be  BRL 17,353.15 per capita; 
and its human development index (HDI-M) is 0.739.14 
In 2010, 14% of the population of Pelotas was elderly: 
46,099 individuals aged 60 or over.14 The data used is 
this study were provided by the Guided Master’s Degree 
Consortium for Valuing Care of the Elderly (‘COMO VAI?’ 
study), conducted between January and August 2014. 

Elderly people living in the urban area of Pelotas 
were eligible to take part. Institutionalized elderly people 
were excluded (i.e. those who were hospitalized, living 
in long-stay institutions or imprisoned) and those who 
had mental or cognitive disability preventing them from 
answering the questionnaire in the absence of a family 
member or carer. Elderly people undergoing enteral or 
parenteral nutrition were also excluded. The interviews 
were conducted at the homes of the elderly, by interviewers 
trained in standard anthropometric measurement, using 
notebooks to record the information collected.

The sample size calculated for the ‘COMO VAI?’ 
study estimated that 1,649 elderly people would need 
to be interviewed, plus a further 10% to compensate 
for possible refusals and losses. The sample size was 
estimated for 50% outcome prevalence (corresponding 
to maximum variability), a 95% confidence interval, a 
sample error of four percentage points and a 1.5 design 
effect. After adding 10% for losses and refusals, it was 
estimated that at least 990 elderly people would need 
to be studied. 

The sampling process took place in two stages. Firstly, 
taking the Brazilian Institute of Geography and Statistics 
(IBGE) map for 2012,14 the 488 census tracts in the 
urban area of Pelotas were listed, ordered according 
to the average income of each inhabitant. The second 
stage of the sampling process consisted of selecting the 
households. The total number of households in the 
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municipality (107,152), divided by the defined number 
of census tracts, following a systematic strategy, resulted 
in a quotient of 806 households. One hundred and 
thirty-three census tracts were systematically selected 
with 31 households per tract, enabling identification of 
12 elderly people in each tract (based on an estimate of 
0.4 elderly people per household), resulting in 4,123 
households to be visited.

Presence of multimorbidity (outcome) was assessed 
based on self-reported medical diagnosis during lifetime 
of five or more of the following health problems: arterial 
hypertension, diabetes, heart problems, heart failure, 
asthma, bronchitis, emphysema, arthritis, Parkinson’s 
disease, kidney failure, hypercholesterolemia, convulsions, 
stomach ulcer, osteoporosis, urinary incontinence, 
constipation, fecal incontinence, depression, glaucoma, 
deafness, difficulty in swallowing, insomnia, fainting, 
rhinitis, difficulty in speaking, stroke, mental disorders 
and cancer. Multimorbidity was defined as the presence of 
five or more diseases, based on a study already conducted 
with the same target population as this study.15 It should 
be noted that multimorbidity assessment worldwide is 
not uniform and that currently use of a list of at least 
12 diseases is recommended for this assessment.1

Nutritional status was also assessed based on body 
mass index (BMI), whereby overweight and obesity were 
considered to be components of multimorbidity and 
were defined as ≥25kg/m² and ≥30kg/m², respectively.16 
Weight was measured using TANITA UM-080 scales, with 
capacity for 150kg and 100g precision. Knee height 
was measured using an Indaiá wooden stadiometer 
for children, with maximum measurement of 100cm 
and 0.1cm precision; using the equation suggested by 
Chumlea17 (method most recommended for the elderly) 
to estimate the height of each elderly person.18

Information on food consumption in the last seven 
days was obtained by means of an abridged Food 
Frequency Questionnaire (FFQ),19 prepared according to 
recommendations described in the version of the Food 
Guide for the Brazilian Population in force at the time 
the study was planned (2013).20  Questions were asked 
about consumption of the following food items: rice 
and beans; wholefoods (wholemeal bread, wholemeal 
biscuits, wholegrain rice or oats); vegetables and greens; 
fruit; meat; milk and milk products; confectionary, soft 
drinks and industrialized fruit juice; fried food; conserves, 
charcuterie and tinned food; frozen food; and fast food. 
Frequency of consumption of each food item or group 

was classified into four categories in relation to a one 
week period: did not eat; ate 1-3 days; ate 4-6 days; 
ate every day of the week. In the case of frozen food, 
fast food and meat, the information was dichotomized 
(did not eat; ate) considering the distribution of the 
proportion of consumption of the sample itself. 

Apart from observing food item or group consumption 
frequency on its own, the quality of the elderly people’s 
diet was also assessed using the elderly diet quality 
index (DQI-E), as described in an earlier publication.19 
The score ranged from 0 to 33, whereby a higher score 
indicated greater frequency of healthier food consumption 
and lower frequency of unhealthy food consumption. 
As such, a score varying between 0 and 3 was initially 
attributed. Each food item considered to be healthy was 
given a score that increased as consumption increased: 
did not consume = 0 points; consumed 1-3 days = 1 
point; consumed 4-6 days = 2 points; consumed every 
day of the week = 3 points. Food items considered to 
be unhealthy were given a score using the same scale, 
but in reverse order: did not consume = 3 points; 
consumed 1-3 days = 2 points; consumed 4-6 days 
= 1 point; consumed every day of the week = 0 point. 
The total score for all the elderly people assessed using 
DQI-E was then divided into tertiles, as follows: 1st tertile 
– low quality, score between 11 and 22 –; 2nd tertile – 
medium quality, score between 23 and 26 –; and 3rd 
tertile – high quality, score between 27 and 33. DQI-E 
was also presented for the total sample and stratified 
by sex, averages and standard deviations.

The covariables used in the study were: 
a) sex (male; female);
b) age (in years: 60-69; 70-79; 80 or over);
c) race/skin color (white; other); 
d) economic classification (A; B; C; D; E);
e) schooling (in years of study: <8; ≥8);
f) marital status (married/lives with partner; single/

no partner; separated; widowed);
g) alcohol consumption in the month prior to the 

interview (yes; no); and
h) current tobacco smoking (yes; no). 

Sex and race/skin color (white; black, brown, yellow 
or indigenous) were observed and recorded by the 
interviewers. Economic classification was determined 
according to the criteria of the Brazilian Survey Companies 
Association (ABEP),21 by asking questions about consumer 
goods, whether the household had a domestic employee 
and head of family schooling level. According to this 
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score, category A is considered to be the wealthiest 
and, at the other extreme, category E is the poorest. 
Schooling was self-reported. Alcohol consumption was 
estimated based on reported consumption of at least 
one dose of alcoholic beverage in the last 30 days, and 
smokers were defined as those who smoked at least 
one cigarette a day during the last 30 days.

The statistical analyses were performed using Stata 
(14.0). All the variables were described in absolute 
and relative frequencies, with their respective 95% 
confidence intervals (95%CI), while DQI-E was 
presented in averages and standard deviations, as 
mentioned above. 

Pearson’s chi-square test was used to verify the 
difference between food consumption and presence 
of multimorbidity, without adjustment for possible 
confounding factors. Similarly, association between 
DQI-E tertiles and number of diseases (<2; 2-4; 5-6; 7 
or more) was also investigated. In the adjusted analyses 
prevalence ratios and their respective 95%CIs were 
obtained using Poisson regression with adjustment 
for robust variance. The black box analysis model was 
used with a significance limit of p<0.05. The survey 
(svy) command was used in the analyses in view of 
the complex sampling procedure. 

The study project was approved by the Federal 
University of Pelotas Faculty of Medicine Research 
Ethics Committee (CEP/FAMED/UFPel): Opinion No. 
472.357/2013, issued on November 28th 2013. Study 
participants signed a Free and Informed Consent form.

 Results

The sampling process located 1,844 elderly people; 
losses and refusals accounted for 21.3% (n=393), 
resulting in 1,451 of them being interviewed (78.7%). 
Statistically, the biggest losses occurred among women 
(59.3%) and individuals who were 60-69 years old 
(59.5%). Specifically for this study, we used data on 
the 1,426 individuals (98.3%) who provided complete 
information. The majority of the sample was comprised 
of women (63.0%) and individuals aged between 60 
and 69 (52.1%). Excess weight (BMI ≥25.0kg/m2) 
accounted for 65.6% of males and 68.5% females. 
Multimorbidity (five or more morbidities) prevalence 
was 60.0% for the sample as a whole, but higher in 
women (66.9%) than in men (47.5%) (Table 1), 

and the most prevalent morbidities were: systemic 
arterial hypertension (66.7%), dyslipidemia (40.7%), 
depression (35.7%), constipation (32.0%), deafness 
(31.3%), urinary incontinence (30.1%) and diabetes 
(23.5%). 25.3% self-reported medical diagnosis of 
osteoporosis, 88.5% of whom were women (p<0.001); 
41.3% reported diagnosis of arthritis, 79.3% of whom 
were women (p<0.001).

Table 2 shows the description of the participants’ 
food consumption by sex. Daily consumption of the 
majority of food items in the healthy food group differed 
between men and women, except for meat consumption. 
Only daily frequency of rice and bean consumption was 
greater among men in relation to women (49.5% and 
37.6%, respectively; p<0.001); all the other food items 
were consumed more daily by women. With regard to the 
unhealthy food group, men consumed more fried food 
(2.8%) and conserves/charcuterie/tinned food (4.5%). 

In relation to DQI-E, average score was 24.2 points, with 
standard deviation (SD) = 3.8 points in the study sample 
(Table 1). There was no statistically significant association 
between DQI-E tertiles and number of diseases, both in 
men (p=0.513) and women (p=0.674) (Figure 1). 

In Table 3, only among elderly men, those who 
reported having consumed wholefoods in the last week 
(wholemeal bread, wholemeal biscuits, wholegrain rice 
or oats) on 1-3 days (PR=1.67 95%CI 1.31;2.14) and 
on 4-6 days (PR=1.64 95%CI 1.21;2.23), had a higher 
a multimorbidity prevalence ratio. In turn, elderly people 
who ate meat on at least one day in the week before the 
interview had less probability of having multimorbidity, 
whether they were men (PR=0.68 95%CI 0.51;0.92) or 
women (PR=0.70 95%CI 0.61;0.81). 

There was no association between consumption of 
food considered to be unhealthy and occurrence of 
multimorbidity (Table 4). 

Discussion

This study investigated association between food 
consumption and occurrence of multimorbidity among 
elderly people in the urban area of Pelotas, RS. With 
regard to food items considered to be healthy, lower 
probability of multimorbidity occurring was only found in 
relation to higher meat consumption and no significant 
association was found with other food items or groups 
in this category. On the other hand, the exception with 
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Table 1 – Elderly people assessed by the ‘COMO VAI?’ study according to demographic, socio-economic, health and 
lifestyle characteristics, Pelotas, Rio Grande do Sul, 2014

Characteristics Total 
N (%)

Males
N (%)

Females 
N (%)

Age (in completed years)

60-69 756 (52.1) 289 (53.8) 467 (51.1)

70-79 460 (31.7) 172 (32.0) 288 (31.5)

≥80
No information

230 (15.9)
5 (0.3)

175 (14.0)
1 (0.2)

155 (17.0)
4 (0.4)

Race/skin color

White 1.211 (83.4) 454 (84.6) 757 (82.8)

Other 236 (16.3) 82 (15.3) 154 (16.9)

No information 4(0.3) 1 (0.2) 3 (0.3)

Schooling (completed years of study) 

None 196 (13.5) 58 (10.8) 138 (15.1)

<8 782 (53.9) 316 (58.9) 466 (51.0)

≥8 459 (31.6) 159 (29.6) 300 (32.8)

No information 14 (1.0) 4 (0.7) 10 (1.1)

Economic classa

A-B 483 (33.3) 200 (37.2) 283 (31.0)

C 720 (49.6) 248 (46.2) 472 (51.6)

D-E 169 (11.7) 60 (11.2) 109 (11.9)

No information 79 (5.4) 29 (5.4) 50 (5.5)

Marital status

Married/lives with partner 763 (52.6) 408 (76.0) 355 (38.8)

Single/no partner 91 (6.3) 21 (3.9) 70 (7.7)

Separated 134 (9.2) 37 (6.9) 97 (10.6)

Widowed 459 (31.6) 70 (13.0) 389 (42.6)

No information 4 (0.3) 1 (0.2) 3 (0.3)

Nutritional status (BMI)b

Low weight 25 (1.7) 9 (1.7) 16 (1.8)

Normal weight 360 (24.8) 140 (26.1) 220 (24.1)

Overweight 571 (39.4) 232 (43.2) 339 (37.0)

Obese 408 (28.1) 120 (22.4) 288 (31.5)

No information 87 (6.0) 36 (6.7) 51 (5.6)

Alcohol consumption

No 1,138 (78.4) 374 (69.6) 764 (83.6)

Yes 307 (21.2) 161 (30.0) 146 (16.0)

No information 6 (0.4) 2 (0.4) 4 (0.4)

Tobacco smoking 

 No 1,264 (87.1) 460 (85.7) 804 (88.0)

Yes 182 (12.5) 76 (14.2) 106 (11.6)

No information 5 (0.4) 1 (0.2) 4 (0.4)

Number of diseases 

0-4 473 (32.6) 238 (44.3) 235 (25.7)

≥5 866 (60.0) 255 (47.5) 611 (66.9)

No information 112 (7.7) 44 (8.2) 68 (7.4)

DQI-Ec (Mean and SD)d 24.2 (3.8) 23.5 (3.8) 24.6 (3.7)

No information 25 7 18

a) Criterion used based on Brazilian Survey Companies Association (ABEP).19

b) BMI: body mass index.
c) DQI-E: elderly diet quality index.
d) SD: standard deviation.

Note: Estimates corrected for sample design effect.
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Table 2 – Frequency of food consumption in the seven days prior to interviewing elderly community members 
taking part in the ‘COMO VAI?’ study (n=1,451), Pelotas, Rio Grande do Sul, 2014

Food consumption Total
N (%)

Males
N (%)

Females
N (%) p-valuea

Healthy food

Rice and beans <0.001

Did not eat 141 (9.7) 40 (7.5) 101 (11.0)

1-3 days 269 (18.5) 67 (12.5) 202 (22.1)

4-6 days 418 (28.8) 160 (29.8) 258 (28.2)

Every day 610(42.0) 266 (49.5) 344 (37.6)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Vegetables and greens <0.001

Did not eat 132 (9.1) 71 (13.2) 61 (6.7)

1-3 days 491 (33.8) 179 (33.3) 312 (34.1)

4-6 days 326 (22.5) 120 (22.4) 206 (22.5)

Every day 489 (33.7) 163 (30.4) 326 (35.6)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Fruit 0.001

Did not eat 97 (6.7) 44 (8.2) 53 (5.8)

1-3 days 322 (22.2) 145 (27.0) 177 (19.4)

4-6 days 315 (21.7) 112 (20.9) 203 (22.2)

Every day 704 (48.5) 232 (43.2) 472 (51.6)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Milk and milk products <0.001

Did not eat 233 (16.1) 116 (21.6) 117 (12.8)

1-3 days 237 (16.3) 93 (17.3) 144 (15.8)

4-6 days 189 (13.0) 62 (11.6) 127 (13.9)

Every day 779 (53.7) 262 (48.8) 517 (56.6)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Wholefoodsb <0.001

Did not eat 907 (63.1) 373 (69.5) 534 (58.4)

1-3 days 153 (10.6) 49 (9.1) 104 (11.4)

4-6 days 93 (6.5) 29 (5.4) 64 (7.0)

Every day 285 (19.8) 82 (15.3) 203 (22.2)

No information 13 (0.9) 4 (0.7) 9 (1.0)

to be continued
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Food consumption Total
N (%)

Males
N (%)

Females
N (%) p-valuea

Meat 0.302

Did not eat 14 (1.0) 6 (1.1) 8 (0.9)

Ate 1424 (98.1) 527 (98.1) 897 (98.1)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Unhealthy food 

Confectionary, soft drinks and industrialized fruit juice 0.349

Did not eat 438 (30.2) 149 (27.8) 289 (31.6)

1-3 days 422 (29.1) 163 (30.4) 259 (28.3)

4-6 days 161 (11.1) 57 (10.6) 104 (11.4)

Every day 417 (28.7) 164 (30.5) 253 (27.7)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Fried food <0.001

Did not eat 827 (57.0) 260 (48.4) 567 (62.0)

1-3 days 545 (37.6) 231 (43.0) 314 (34.4)

4-6 days 45 (3.1) 27 (5.0) 18 (2.0)

Every day 21 (1.5) 15 (2.8) 6 (0.7)

No information 13 (0.9) 4 (0.7) 9 (1.0)

Conserves, charcuterie and tinned food <0.001

Did not eat 915 (63.1) 300 (55.9) 615 (67.2)

1-3 days 392 (27.0) 172 (32.0) 220 (24.1)

4-6 days 64 (4.4) 34 (6.3) 30 (3.3)

Every day 55 (3.8) 24 (4.5) 31 (3.4)

No information 25 (1.7) 7 (1.3) 18 (2.0)

Frozen food 0.318

Did not eat 1323 (91.2) 487 (90.7) 836 (91.5)

Ate 103 (7.1) 43 (8.0) 60 (6.6)

No information 25 (1.7) 7 (1.3) 18 (2.0)

Fastfood 0.287

Did not eat 1344 (92.6) 495 (92.2) 849 (94.7)

Ate 82 (5.7) 35 (6.5) 47 (5.3)

No information 25 (1.7) 7 (1.3) 18 (2.0)

a) Pearson’s chi-square test, to check food consumption comparison between men and women. 
b) Wholefoods were considered to be: wholemeal bread, wholemeal biscuits, wholegrain rice or oats.

Note: N = 1,451; males = 357 and females = 914.        

continuation
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Figure 1 – Number of chronic diseases according to the diet quality index for the elderly (DQI-E), among elderly 
male and female members participating in the ‘COMO VAI?’ study, Pelotas, Rio Grande do Sul, 2014 

a) Pearson's chi-square test, to check if the number of diseases between DQI-E tertiles was different.
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Table 3 – Adjusted association between presence of multimorbidity (five diseases or more) and healthy food 
consumption, among elderly community members taking part in the ‘COMO VAI?’ study (n=865), 
Pelotas, Rio Grande do Sul, 2014

Food consumption 

Males Females 

N (%) p-valuea

Adjusted PRb

(95%CI)
N (%) p-valuea

Adjusted PRb

(95%CI)
p-valuea

Rice and beans

Did not eat 16 (47.1)

0.881

1.00

0.829

66 (71.7)

0.848

1.00

0.995
1-3 days 29 (48.3) 1.08(0.70;1.68) 140 (72.5) 1.01(0.86;1.19)

4-6 days 80 (53.0) 1.16(0.80;1.69) 170 (70.5) 1.00(0.85;1.17)

Every day 129 (52.2) 1.17(0.81;1.67) 235 (73.9) 1.01(0.87;1.17)

Vegetables and greens

Did not eat 35 (55.6)

0.809

1.00

0.744

44 (73.3)

0.483

1.00

0.620
1-3 days 85 (51.5) 0.95(0.73;1.23) 211 (74.0) 1.04(0.87;1.22)

4-6 days 55 (48.3) 0.88(0.53;1.17) 145 (74.7) 1.05(0.89;1.25)

Every day 79 (52.7) 0.99(0.65;1.17) 211 (69.2) 0.98(0.83;1.17)

Fruit

Did not eat 22 (56.4)

0.625

1.00

0.390

40 (81.6)

0.318

1.00

0.428
1-3 days 72 (52.6) 0.85(0.92;1.15) 116 (71.2) 0.89(0.76;1.11)

4-6 days 47 (46.1) 0.75(0.53;1.06) 142 (75.1) 0.95(0.82;1.11)

Every day 113 (52.8) 0.88(0.65;1.19) 313 (70.7) 0.91(0.79;1.05)

Milk and milk products

Did not eat 58 (52.7)

0.847

1.00

0.850

83 (75.5)

0.357

1.00

0.487
1-3 days 41 (47.7) 1.03(0.77;1.39) 103 (74.6) 1.05(0.89;1.20)

1-6 days 29 (50.0) 0.99(0.70;1.38) 92 (76.7) 1.03(0.89;1.20)

Every day 126 (52.9) 1.09(0.87;1.36) 333 (70.0) 0.97(0.85;1.10)

Wholefoodsc

Did not eat 166 (47.8)

0.10

1.00

<0.001

360 (72.6)

0.525

1.00

0.205
1-3 days 29 (70.7) 1.67(1.31;2.14) 76 (77.6) 1.11(0.98;1.25)

4-6 days 18 (69.2) 1.64(1.21;2.23) 38 (67.9) 0.97(0.81;1.16)

Every day 41 (52.6) 1.25(0.98;1.59) 137 (70.6) 1.02(0.92;1.14)

Meat

Did not eat 4 (100.0)
0.070

1.00
0.013

7 (100.0)
0.103

1.00
<0.001

Ate 250 (51.2) 0.68(0.51;0.92) 604 (99.2) 0.70(0.61;0.81)

a) Pearson’s chi-square test to verify whether healthy food consumption was different among elderly people with five diseases or more (multimorbidity).
b) Poisson regression, adjusted for age, race/skin color, schooling, economic classification, marital status, nutritional status, tobacco smoking and alcohol consumption. The statistical analyses took 

sample design effect into consideration.
c) Wholefoods were considered to be: wholemeal bread, wholemeal biscuits, wholegrain rice or oats.

Notes: N = 865; males = 254 and females = 611.
PR: prevalence ratio.
95%CI: 95% confidence interval.
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Table 4 – Adjusted association of presence of multimorbidity (five diseases or more) and unhealthy food 
consumption among elderly community members taking part in the ‘COMO VAI?’ study (n=865), 
Pelotas, Rio Grande do Sul, 2014

Food consumption

Males Females

N (%) p-valuea

Adjusted PRb

(95%CI)
N (%) p-valuea

Adjusted PRb

(95%CI)
p-valuea

Confectionary, soft drinks and industrialized fruit juice

Did not eat 68 (50.0)

0.053

1.00

0.240

193 (73.1)

0.937

1.00

0.921
1-3 days 89 (58.6) 1.12 (0.90;1.40) 174 (71.9) 0.98(0.88;1.09)

4-6 days 20 (37.0) 0.81 (0.55;1.18) 68 (70.1) 0.96(0.83;1.11)

Every day 77 (51.3) 0.69 (0.76;1.21) 176 (73.0) 1.01(0.90;1.12)

Fried food

Did not eat 126 (53.9)

0.443

1.00

0.204

383 (72.8)

0.945

1.00

0.997
1-3 days 105 (48.6) 0.86(0.71;1.03) 211 (71.8) 0.99(0.91;1.09)

4-6 days 13 (48.2) 0.81(0.55;1.20) 13 (72.2) 0.98(0.74;1.30)

Every day 10 (66.7) 1.17(0.81;1.69) 4 (66.7) 1.04(0.62;1.74)

Conserves, charcuterie and tinned food

Did not eat 140 (51.1)

0.994

1.00

0.866

410 (71.4)

0.492 0.209
1-3 days 81 (51.3) 0.99(0.82;1.21) 158 (76.3) 1.00

4-6 days 17 (51.5) 0.98(0.70;1.36) 18 (66.7) 1.10(1.00;1.21)

Every day 13 (54.2) 1.16(0.70;1.36) 21 (72.4) 1.01(0.79;1.30)

Frozen food

Did not eat 232 (51.8)
0.307

1.00
0.975

563 (72.2)
0.257

1.00
0.329

Ate 19 (46.3) 1.01(0.71;1.43) 44 (77.2) 1.08(0.92;1.27)

Fastfood

Did not eat 235 (51.4)
0.510

1.00
0.708

580 (73.2)
0.060

1.00
0.221

Ate 16 (50.0) 1.07(0.76;1.51) 27 (60.0) 0.86(0.67;1.09)

a) Pearson’s chi-square test to verify whether unhealthy food consumption was different among elderly people with more than five diseases (multimorbidity).
b) Poisson regression with adjustment for robust variance, adjusted for age, race/skin color, schooling, economic classification, marital status, nutritional status, tobacco smoking and alcohol 

consumption.

Notes: N = 865; males = 254 and females = 611.
PR: prevalence ratio.
95%CI: 95% confidence interval.

regard to food items considered to be healthy was intake of 
wholefoods, whereby men in the intermediate consumption 
groups had greater probability of reporting having had 
at least five concomitant morbidities in their lifetime. 

Although this study did not find significant difference 
in DQI-E association with the presence of multimorbidity, 
a population-based study conducted with elderly people 
in Campinas, SP, in 2008, found better quality diet 
among those who had three or more chronic diseases, 

with no difference between men and women.3 In 
China, between 2002 and 2007, a s tudy aiming to 
find a relationship between nutrition and NCDs in 
adult and elderly people, monitored the progress 
of multimorbidity longitudinally, and concluded 
that individuals suffering from just one disease 
consumed more fruit, vegetables and grains (not 
including rice and wheat) when compared to groups 
suffering from more diseases.8
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Despite a protective relationship having been found 
between consuming meat and having five or more 
chronic diseases, studies prove the importance of 
including meat as part of diet. It has been demonstrated 
that consuming meat, which is rich in proteins, 
iron and zinc, contributes significantly to the body’s 
development and functioning.22,23 It is however necessary 
to take care regarding quantity and quality of meat, 
principally when eating it without removing visible 
fat,24 as this is possibly harmful to health because 
it is rich in cholesterol and saturated fatty acids and 
these are characteristics related to the development 
of cardiovascular diseases.24

Although this study found association between 
wholefood consumption and greater risk of 
multimorbidity occurring in men, wholefood 
consumption was more frequent among women. 
Wholefoods have functional properties, contain 
vitamins and minerals and are rich in fibers that help 
to prevent several health problems.25 No information 
was found in the literature to justify why wholefoods 
would increase the probability of multimorbidity 
occurring, given that their properties are beneficial 
for treatment and prevention of a variety of diseases.26 
It is possible, however, that individuals with more 
diseases might decide to consume healthier foods, 
including wholefoods.

Although in a different cultural context, a study 
conducted with Iranian adults found inverse association 
between whole grain consumption and occurrence of 
NCDs.27 The authors reported that some health risk 
factors, including dyslipidemia and hypertension, can 
lead to participants changing their diet and, therefore, 
confound association between grain consumption 
and metabolic risks.27 The same may have occurred 
in our study, so that wholefood intake found among 
men may not reflect a relationship between this type 
of food and occurrence of NCDs, but rather a change 
in behavior in response  to multiple diagnoses.

It is also common for eating habits to be maintained 
following diagnosis of one or more diseases.28 
Cembranel et al. found that even after monitoring 
elderly people in Rio de Janeiro with diagnosis of 
diabetes mellitus and hypertension for five years, 
they did not change their eating habits as a measure 
to assist with treatment of those diseases.28

Absence of inverse association of consumption 
of some food items recognized as being healthy (as 

well as the opposite, in the case of unhealthy food) 
with multimorbidity could be explained – at least 
in part – by the absence of temporal information 
in this cross-sectional study, given that a change 
in food consumption may have occurred once the 
occurrence of NCDs was identified. This behavior was 
also mentioned by Fortin et al. in 2010, when they 
did not identify association between the presence of 
three or more chronic diseases in adult Canadians (45 
years old or more) and not eating the recommended 
daily amount of fruit and vegetables.29

The positive aspects of this study include the 
size of the sample in order to meet the objectives 
proposed and its representativeness, as well as the 
detailed identification of aspects of elderly people’s 
lives, investigation of several health problems, 
methodological rigor and high response rate. 

The limitations of this study include information bias 
due to the use of the Food Frequency Questionnaire 
(FFQ). Use of the FFQ may imply negative aspects, such 
as depending on the memory of the participants, given 
that food consumption referred to the seven days prior 
to the interview, as well as there being no information 
about the size of the portions consumed. It may be a 
case of recall error, whereby it is possible that some 
consumed food items were not reported and that the 
results therefore may have been underestimated. It 
should also be emphasized that the previous seven 
days may not reflect a habit taking place over a longer 
period of time; the seven-day recall period was chosen 
precisely because of the fact of elderly people having 
reduced memory capacity about food consumption 
over a longer time period. Elderly people who had 
difficulty in answering the questionnaire were able 
to be helped by a carer when answering, also with 
the aim of reducing the recall time effect. 

The possibility of the FFQ causing a classification 
error should also be taken into consideration, given 
that consumption was classified categorically and not 
continuously, in accordance with the assumptions of 
the former Food Guide (2006), which may not reflect 
the current context of Brazilian food intake, currently 
assessed based on the New Food Guide (2014). This 
new version of the Guide contextualizes food based 
on the degree of processing and not on types of food. 

It should also be highlighted that although the 
concept of multimorbidity consists of the presence of 
two   or more diseases, this study opted for a different 
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cut-off point (five or more diseases) because of the 
greater differentiation power of the sample. The same 
cut-off point was proposed in a study published recently.15 

The health problems included in this study were 
reported by elderly people, which may result in information 
bias. This may however be minimized by the fact of 
the questions asking about medical diagnosis30 and 
approximately 90% of those elderly people having visited 
a doctor in the last year, thus minimizing possible self-
reporting bias.

The lack of an upper limit when scoring food considered 
to be healthy can also be seen as a limitation, if there 
was indeed inadequate excessive consumption of 
these food items. The type of meat consumed was not 
assessed, so that no further inference could be made 
about consumption of this type of food. Moreover, the 
FFQ does not enable assessment of the entire dimension 
of a person’s diet (other food items, portions, time at 
which food is consumed, type of food preparation) but 
rather some consumption “markers”.

There is also a scarcity of national and international 
studies7 assessing the relationship between multimorbidity 
and food consumption among elderly people using 
DQI, thus limiting comparisons with the results of 
this study. Survivorship bias must also be taken into 
consideration: the sample was comprised of people 
who were senior citizens, so that those with severe 
health problems or a greater number of diseases may 
have died and, consequently, would not have been 
included in the sample; they are individuals who, as a 
consequence of their illnesses, may have taken more 
care with their food intake. 

Finally, some results point to yet another possible bias, 
namely reverse causality, which limits some associations 
because it is not possible to observe temporality in the 
relation between exposure and the study outcome. This 
bias can hinder understanding with regard to change 
in consumption of healthy food and being affected by 
multimorbidity, in particular morbidities capable of 
asymptomatic progression for a long period of time, this 
being an effect that is better understood through studies 
with a longitudinal design. The use of considerably broad 
categories for the schooling (<8 years; ≥8 years) and 
tobacco smoking (yes; no) variables may have cause 
residual confounding. Moreover, performing multiple 

statistical tests could increase the likelihood of an 
association having been observed by chance, which 
could explain the statistical association found only 
with intermediate wholefood consumption by men 
in this study.

Studies of this type are important as they point 
to reflections about current eating habits and their 
influence on the development and maintenance 
of non-communicable chronic diseases among 
the elderly. This study focused on a given moment 
in time and cross-sectional studies analyzing this 
relationship are scarce. Encouragement of longitudinal 
studies is an alternative for a better understanding 
of the relationship between the occurrence of 
multimorbidity and food intake habits among the 
elderly over time. Assessment of functional capacity, 
access to financial resources, as well as recognition 
of lifestyle factors that can be changed, represent 
pertinent information to be taken into consideration 
by health sectors when examining multimorbidity 
in this age group. Despite the limitations presented, 
it must be highlighted that consumption of meat 
and wholefoods, even though they were found to 
be protection and risk factors for multimorbidity, 
respectively, should both be consumed in carefully 
assessed quantity and quality. Although no association 
was found between DQI-E and multimorbidity, the 
results point to the importance of adopting policies 
aimed at health promotion and the possibility of 
treating, maintaining and preventing diseases among 
the elderly population.
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