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Abstract
The present study aimed to compare the factors associated with multimorbidity in older 
adults aged 60 to 69 years, in 2010 and 2021. This is a comparative cross-sectional study, 
comprised of other two cross-sectional studies. Both data collections were individually 
conducted by trained interviewers through household surveys in the municipality of 
Coxilha-RS, Brazil. Bivariate inferential analysis was conducted using Fisher's exact 
test and chi-square test, while multivariate analysis employed Poisson regression with 
robust variance with a significance level of p<0.05. It was observed that the prevalence 
of multimorbidity significantly decreased, decreasing from 66.5% in 2010 to 41.6% in 
2021. Dependency for basic and instrumental activities of daily living was associated 
with higher prevalence of multimorbidity in the year 2010. However, in 2021, being 
dependent on instrumental activities, being unable to read/write, and being unemployed 
showed higher prevalence for multimorbidity. In conclusion, it is evident that the health 
conditions of older adults differed significantly over the years, highlighting the necessity 
for a reevaluation of healthcare practices to become more effective.
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INTRODUC TION

In older population, the high prevalence of chronic 
diseases is a reality, each of which requires specific 
treatment. However, the presence of multimorbidity, 
often defined as the coexistence of two or more 
chronic physical or mental health conditions1,2, 
and the challenges posed by this condition, have 
become a global issue.Considering the evidence 
of the negative impacts of multimorbidity on the 
individual, their family members, caregivers, and 
the healthcare system itself2,3.

Thus, individuals with multimorbidity require 
a wide range of care aimed at understanding the 
unique complexity that encompasses each reality4. 
In this regard, social determinants have gained 
prominence in the literature in recent decades, given 
the need to address inequalities that affect access to 
the universal right to health5. Among these, one can 
cite education, the various conditions of access to 
health information, management of lifestyle habits, 
and self-care6,7.

In addition to health-related repercussions, a 
Dutch study estimated a significant increase in 
healthcare costs for individuals with multimorbidity 
compared to those with only one chronic disease8. 
Therefore, it is believed that the factors affecting 
health conditions and their repercussions may vary 
over time due to different levels of information, 
changes in healthcare, shifts in health policies, which 
would necessitate periodic reassessments of public 
health policies.

Hence, this study aims to analyze the factors 
associated with the multimorbidity condition among 
individuals aged 60 to 69 years in 2010 and 2021, 
establishing a comparative analysis of the reality 
within the same age group.

METHODS

This is a comparative cross-sectional study 
between the years 2010 and 2021, census-based, 
conducted using the same methodology, targeting 
the older population residing in the municipality 
of Coxilha, Rio Grande do Sul (RS), Brazil.For 
these studies, individuals aged 60 to 69 years were 

analyzed in the years 2010 and 2021. Data collection 
was conducted individually by trained interviewers 
through household surveys using a structured 
questionnaire administered to older adults. 

The baseline of the study took place in the year 
2010, during which, according to data from the 
Brazilian Institute of Geography and Statistics (IBGE 
- Instituto Brasileiro de Geografia e Estatística) 
census of 2010, the municipality had a Human 
Development Index (HDI) of 0.706 and a population 
of approximately 2,800 inhabitants, of which 352 
individuals were older adults. In the baseline, there 
was a loss of 5.6%, attributed to refusals to participate 
in the research or participants not being found after 
three attempted visits, totaling 332 older individuals. 
Of these, 192 were included for being aged between 
60 and 69 years. In the year 2021, 520 older individuals 
were evaluated, of which 302 were included for being 
aged between 60 and 69 years.

The outcome variable, multimorbidity, was 
defined as the presence of two or more chronic 
diseases in an individual1. For this purpose, the 
self-reported presence of ten chronic diseases 
was analyzed: rheumatism, chronic obstructive 
pulmonary disease (COPD), systemic arterial 
hypertension, diabetes mellitus, stroke, arthritis/
osteoarthritis, heart problems, cancer, Parkinson's 
disease, and Alzheimer's disease.

The sociodemographic variables analyzed included 
sex, race, marital status, income, education, and 
residential area. Functional capacity was assessed 
by analyzing basic and instrumental activities of daily 
living, for which an adapted version of the Lawton 
and Katz scales was used, with adaptations made 
through grouping of responses.Older individuals were 
considered dependent for Activities of Daily Living 
(ADL) if they reported experiencing significant 
difficulty, inability, or needing assistance with feeding, 
dressing, grooming, getting in and out of bed, using 
the toilet, and/or moving around. Similarly, older 
adults were classified as dependent for Instrumental 
Activities of Daily Living (IADL) if they experienced 
significant difficulty, were unable to perform, or 
required assistance with walking on flat ground, 
climbing stairs, transferring from chair to bed and 
vice versa, walking near home, taking medication on 
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time, trimming toenails, using public transportation, 
managing finances, and/or leaving home9. 

For the descriptive analysis, absolute and simple 
relative frequencies were calculated. For bivariate 
inferential analysis (Fisher's Exact Test and chi-
square test) and multivariate analysis, the Poisson 
regression test with robust variance was performed. 
For the multivariate analysis, the stepwise backward 
selection procedure was employed, meaning that 
variables with p < 0.20 were included in the regression 
model, and then variables were removed one by one 
as they lost statistical significance. The significance 
level considered was p < 0.05%.

The baseline study was approved by the Research 
Ethics Committee of the Universidade de Passo 
Fundo under Opinion 148/2010. Similarly, the 
second wave of the research was submitted to the 
Research Ethics Committee of the Universidade de 
Passo Fundo and approved under Opinion Number 
4,586,122. All study participants will be preserved 
through the Free and Informed Consent Form.

DATA AVAIL ABIL IT Y

The entire data set supporting the results of this 
study is available upon request to corresponding 
author Emanuelly Casal Bortoluzzi.

RESULTS

A total of 192 older individuals were analyzed 
in the year 2010, while in the year 2021, 302 

older individuals in the age range of 60 to 69 
years were included in the study. Table 1 presents 
sociodemographic and health variables, including 
their prevalence and statistical differences between 
the two analyzed time points. A significant decrease 
in older adults with multimorbidity within the same 
age group is observed among those who cannot 
read, are illiterate, or have lower levels of education, 
as well as among those dependent on basic and 
instrumental activities of daily living (ADL and 
IADL, respectively), and older individuals who 
continue working.

In Table 2, the bivariate analysis regarding factors 
associated with multimorbidity among older adults 
aged 60 to 69 years in the years 2010 and 2021 is 
presented. It is observed that dependency on basic and 
instrumental activities of daily living, as well as not 
having employment, emerged as associated factors 
with multimorbidity in both periods. However, in the 
year 2021, variables such as gender, income, literacy, 
and residential area are added as factors associated 
with the presence of multimorbidity.

In the multivariate analysis, which included 
variables with significance values ≤0.20 in the 
bivariate analysis, the outcome highlighted being 
dependent for IADL with the highest prevalence 
of multimorbidity. In the year 2010, in addition to 
dependence for IADL, being dependent on ADL 
also showed an association with a higher prevalence 
of multimorbidity. Among older adults aged 60 to 69 
in 2021, not working and not knowing how to read 
and write increased the prevalence of multimorbidity 
by 1.15 and 1.26 times, respectively.
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Table 1. Bivariate analysis, through Poisson Regression, of the investigated variables in older individuals aged 60 
to 69 years in 2010 (first wave) and 2021 (second wave).

Variables	
2010 2021

p
n (%) n (%)

Multimorbidity <0.001
Yes 127 (66.5) 123 (41.6)
No   64 (33.5) 173 (58.4)
Sex 0.134
Male 101 (52.6) 138 (45.7)
Female 91 (47.4) 164 (54.3)
Skin color 0.124
White 133 (69.3) 223 (75.6)
Non-white 59 (30.7) 74 (24.4)
Marital status 0.262
Without partner 42 (21.9) 78 (26.4)
With partner 150 (78.1) 218 (73.6)
Total income (MW) 0.497
Up to 2 141 (76.6) 213 (72.4)
3 to 5 31 (16.8) 54 (18.4)
5 or more 12 (6.5) 27 (9.2)
Retirement 0.092
No 42 (21.9) 85 (28.7)
Yes 150 (78.1) 211 (71.3)
Able to read and write <0.001
Yes 157 (81.8) 275 (92.9)
No 35 (18.2) 21 (7.1)
Education (years of schooling) <0.001
Illiterate - up to 3 83 (43.7) 40 (13.6)
4 to 7 90 (47.4) 232 (78.6)
8 or more 17 (8.9) 23 (7.8)
Performs ADL <0.001
Independent 134 (70.2) 291 (98.3)
Dependent 57 (29.8) 5 (1.7)
Performs IADL <0.001
Independent 55 (28.8) 249 (85.0)
Dependent 136 (71.2) 44 (15.0)
Residential area 0.066
Urban 112 (58.3) 197 (66.6)
Rural 80 (41.7) 99 (33.4)
Currently employed 0.001
Yes 97 (50.5) 106 (35.8)
No 95 (49.5) 190 (64.4)

MW: Minimum Wages; ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living.
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Table 2. Multivariate analysis, using Poisson Regression, of sociodemographic and health variables according to 
multimorbidity among older adults aged 60 to 69 years. (2010 n=192; 2021 n=302)

Variables

Multimorbidity

p

Multimorbidity

PR (95% CI)
Age group 60 to 69 
years in 2010 PR 95% CI)

Age group 60 to 69 
years in 2021 p

YES NO YES NO
n (%) n (%) n (%) n (%)

Sex
Male 61 (61.0) 39 (39.0) 1 46 (33.8) 90 (66.2) 1
Female 66 (72.5) 25 (27.5) 0.89 (0.78-1.02) 0.088 79 (48.5) 84 (51.5) 1.56 (1.04-1.30) 0.009
Skin color
White 87 (65.9) 45 (34.1) 1 92 (41.1) 132 (58.9) 1 0.596
Non-white 40 (67.8) 19 (32.2) 1.02 (0.88-1.18) 0.797 33 (44.6) 41 (55.4) 1.04 (0.91-1.18)
Marital status
Without partner 27 (64.3) 15 (35.7) 1 37 (46.8) 42 (53.2) 1 0.294
With partner 100 (67.1) 49 (32.9) 1.03 (0.87-1.21) 0.734 88 (40.0) 132 (60.0) 0.93 (0.82-1.06)
Total income (MW)
Up to 2 92 (45.1) 48 (34.3) 1 101 (47.0) 114 (53.0) 1
3 to 5 29 (67.4) 14 (32.6) 1.02 (0.86-1.19) 0.833  14 (25.5) 41 (74.5) 0.81 (0.71-0.92) 0.002
5 or more - - -  9 (33.3)  18 (66.7) 0.87 (0.72-1.05) 0.159
Retirement
No 30 (71.4) 12 (28.6) 1 0.428 37 (43.0) 49 (57.0) 1 0.787
Yes 97 (65.1) 52 (34.9) 0.94 (0.80-1.09) 88 (41.3) 125 (58.7) 0.98 (0.87-1.11)
Able to read and write
Yes 105 (66.9) 52 (33.1) 1 109 (39.5) 167 (60.5) 1 0.003
No 22 (64.7) 12 (35.3) 0.98 (0.82-1.17) 0.810 16 (69.6) 7 (30.4) 1.35 (1.11-1.64)
Education (years of 
schooling)
Illiterate - up to 3 52 (63.4) 30 (36.6) 1 21 (50.0) 21 (50.0) 1
4 to 7 65 (72.2) 25 (27.8) 1.09 (0.95-1.25) 0.216 76 (42.0) 105 (58.0) 0.92 (0.78-1.09) 0.348
8 or more 9 (52.9) 8 (47.1) 0.90 (0.69-1.18) 0.428 28 (37.3) 47 (62.7) 0.88 (0.73-1.06) 0.184
Performs ADL
Independent 111 (63.8) 63 (36.2) 1 113 (39.8) 171 (60.2) 1
Dependent 15 (93.8) 1 (6.3) 1.26 (1.10-1.43) 0.001 12 (80.0)  3 (20.0) 1.50 (1.21-1.84) <0.001
Performs IADL
Independent 52 (53.6) 45 (46.4) 1 74 (33.0) 150 (67.0) 1
Dependent 75 (79.8) 19 (20.2) 1.45 (1.25-1.69) >0.001 50 (68.5) 23 (31.5) 1.43 (1.26-1.61) <0.001
Residential area
Urban 77 (69.4) 34 (30.6) 1 94 (47.2) 105 (52.8) 1.18 (1.05-1.32) 0.005
Rural 50 (62.5) 30 (37.5) 1.08 (0.93-1.23) 0.324 31 (31.0) 69 (69.0) 1
Currently employed
Yes 58 (59.8) 39 (40.2) 1 29 (27.1) 78 (72.9) 1.26 (1.13-1.40) <0.001
No 69 (73.4) 25 (26.6) 1.15 (1.00-1.31) 0.044 96 (50.0) 96 (50.0) 1

MW: Minimum Wages; ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living.
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DISCUSSION

The present study presents the profile and 
comparison of the investigated characteristics 
among older adults aged 60 to 69 years, in the years 
2010 and 2021. Being dependent on Activities of 
Daily Living (ADL) and Instrumental Activities 
of Daily Living (IADL), as well as not being 
literate, showed significantly higher prevalence in 
the year 2010. However, in the year 2021, being 
dependent on ADL, not being literate, and not being 
employed were associated with a higher prevalence 
of multimorbidity. These findings point to the need 
for adaptation of public health policies according to 
the specific context of each moment, recognizing that 
even within the same geographical and sociocultural 
context, determinants change across generations and 
this should be taken into account.

It is noteworthy that the population exhibits a 
significant difference in multimorbidity prevalence, 
showing higher prevalence in 2010. Furthermore, it 
is indicated that the percentage of older adults who 
are illiterate, dependent on ADL and IADL, and who 
remain in the workforce, was lower in 2021 compared 

to the reality observed in 2010. Similarly, in the 
present study, in contrast to the literature, income did 
not show significance regarding multimorbidity3,15,16. 
This reinforces that in the present study, educational 
level was a determining factor, unlike income 
reported by the individual.

The lack of association between dependency on 
ADL and multimorbidity in the year 2021 may be 
explained by the better health condition of older 
adults in this age group during the second wave 
of the survey, a hypothesis strengthened by the 
significantly lower prevalence of multimorbidity 
among the population compared to older adults in 
the year 2010. As for instrumental activities, they 
were present in both contexts, which can be justified 
by the greater complexity of these tasks compared 
to basic activities10.

Consequently, the presence of dependency on 
instrumental activities can be a limiting factor for 
maintaining employment. Even among retired 
older adults, it is common, especially among those 
within the studied age group, for them to continue 
engaging in employment activities despite the 
decline in physical capacity11. In this aspect, one can 

Table 3. Final adjusted prevalence ratio model, using Poisson Regression with robust variance, for factors 
associated with multimorbidity among older adults aged 60 to 69 years in the year 2010. (n=192) e 2021 (n=302).

Variables

Multimorbidity
Age group 
60 to 69 years in 2010

Age group 
60 to 69 years in 2021

PRAdjusted(95% CI) p PRAdjusted(95% CI) p
Performs ADL
Independent 1
Dependent 1.18 (1.02 - 1.38) 0.029
Performs IADL
Independent 1 1
Dependent 1.27 (1.10 - 1.45) 0.001 1.36 (1.19-1.55) <0.001
Able to read and write
Yes 1
No 1.26 (1.03-1.55) 0.025
Currently employed
Yes 1
No 1.15 (1.02-1.29) 0.021

ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living.



7 of 9

Multimorbidity in older adults

Rev. Bras. Geriatr. Gerontol. 2024;27:e230231

even point out factors that are constantly debated 
in relation to public pension services, where the 
greater life expectancy is countered by the more 
frequent physical and mental repercussions among 
older adults, recognizing the interrelation between 
physical and social aspects12-14. 

In the present study, it was evident that not 
being literate is a factor significantly associated 
with a higher prevalence of multimorbidity among 
the investigated older adults in the year 2021. This 
interrelation between factors can be corroborated 
by the study of Chen et al.8 which indicates that 
multimorbidity affects individuals with lower 
educational attainment more severely, with the 
negative impact on activities of daily living being 
about three times greater in individuals with lower 
educational attainment. Regarding education, it is 
recognized as a variable that consistently influences 
health-related aspects7,15-17.

Illiteracy or lower educational attainment can be 
associated with greater difficulty in understanding 
and performing healthcare tasks and adopting habits 
that promote prevention and control of chronic 
diseases, such as engaging in physical activity and 
controlling body weight19.

It is worth noting that the significant decrease in 
illiterate older adults found in the present study, as 
described in the literature20, demonstrates a possible 
effective improvement in educational public policies, 
which are known to have positive repercussions on 
public health policies21. This allows individuals to 
have greater chances of engaging in more adequate 
self-health management, whether in terms of lifestyle 
habits or the correct utilization of medications.

It should be mentioned that the data collection 
period in 2021 coincides with the Covid-19 pandemic, 
which has been recognized to have significant 
repercussions on public health worldwide. Studies 
indicate that older population and those with 
multimorbidity have shown higher mortality rates22, 
which may have influenced a lower prevalence 
of the condition studied in the 2021 conducted 
study. Considering this hypothesis strengthens the 
justification for the relevance of knowledge about 
multimorbidity and its associated factors, upon 

which it is possible to act regarding prevention and 
control, thereby enabling an improvement in the 
health conditions of older adults. 

The study identified the primary limitation as 
the use of self-reported information, which may lead 
to underreporting of certain conditions. However, 
it is worth highlighting that this is a census-based, 
population-based study with a wide range of 
information, conducted at two different time points, 
a fact that enables more precise information about 
the target population.

CONCLUSION

The present study concludes that among older 
adults aged 60 to 69 years in 2010, dependency on 
basic and instrumental activities of daily living was 
associated with multimorbidity. In this same age 
group in 2021, being dependent on instrumental 
activities of daily living, being unable to read and 
write, and not being employed were the conditions 
found to be associated with multimorbidity.

Analyzing small-sized municipalities enables a 
broader and more intricate analysis, as executed in 
this census-based study, thereby providing insights 
into changes in health conditions over time. It is 
hoped that the results and the initiative to study 
older adults residing in small-sized municipalities 
will serve as encouragement for future research 
endeavors, considering that the majority of studies 
focus on large urban centers, a reality that may not 
represent everyone. Such studies can contribute to 
reducing the prevalence of multimorbidity through 
actions addressing associated factors. Furthermore, 
understanding the reality of younger older adults 
allows for interventions aimed at prevention and 
improving quality of life in subsequent age groups.
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