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Multimorbidity is associated with TV-viewing, @
but not with other types of screen-based
behaviors in Brazilian adults
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Abstract

Background The presence of multimorbidity increases the risk of mortality, and identifying correlates of
multimorbidity can direct interventions by targeting specific modifiable correlates. Here we aimed to investigate the
association between two types of screen-based behaviors and multimorbidity.

Methods We used data from 87,678 Brazilian adults from the National Health Survey (2019). Multimorbidity
(presence of two or more chronic conditions among 12 possibilities), TV-viewing, and time on other types of screens
(computer, tablet, or cell phone), were self-reported. Crude and adjusted binary and multinominal logistic regression
models were performed stratified by sex, age group, and the number of chronic conditions.

Results Considering adjusted values, 2 h/day as a reference, and reporting values in odds ratio (OR) and prevalence
ratio (PR) with 95% confidence intervals (95%Cl), multimorbidity presented associations with TV-viewing in general
[from OR (95%Cl) 1.10 (1.03-1.18) in 2 to <3 h/d, to OR (95%Cl) 1.57 (1.40-1.76) in >6 h/d], except in 2 to <3 h/d time
category for male and 35 to 49 years, and all time categories for 18 to 34 years. In addition, TV-viewing was associated
with an increasing number of chronic conditions, all greater in >6 h/d [2 conditions - PR (95%Cl) 1.24 (1.08-1.43); 3
conditions - PR (95%Cl) 1.74 (1.45-2.08); 4 or more conditions - PR (95%Cl) 2.29 (1.93-2.73)], except in 2 conditions on
2 1o <3 h/d. Other types of screen-based behaviors were only associated with multimorbidity among males [>6 h/d:
OR (95%Cl) 1.22 (1.01-1.48)] and older individuals (65 years) in some time categories [3 to <6 h/d: OR (95%Cl) 1.98
(1.42-2.77) and =6 h/d: OR (95%Cl) 1.73 (1.06-2.84)].

Conclusion Intervention strategies for reducing screen time in Brazilian adults should focus mainly on TV-viewing,
which seems to be associated with more harmful conditions than time on other types of screen-based behaviors.
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Introduction

Multimorbidity, a condition characterized by living with
two or more chronic diseases, is a significant concern
in public health [1]. The presence of multimorbidity
increases mortality risk, and this risk increases accord-
ing to the number of chronic diseases [2]. In addition,
a considerable economic burden, mainly social costs, is
associated with multimorbidity [3]. Currently, the over-
all pooled prevalence of multimorbidity is estimated at
around 33% worldwide, ranging from 3.5 to 70% among
high-income countries, and between 1% and 90% among
low-middle income countries [4], with a higher preva-
lence among older adults.

There are several socioeconomic, clinical, and behav-
ioral factors associated with multimorbidity, including
sex, age, income, obesity, smoking, physical inactivity,
and sedentary behavior [5-7]. Sedentary behavior has
been investigated recently due to its associations with an
increased risk of death from all causes and cardiovascu-
lar disease, an increased incidence of cardiovascular dis-
ease and type 2 diabetes, as well as being associated with
the incidence of some types of cancer [8]. Furthermore,
previous studies identified direct associations between
multimorbidity and different types of sedentary behav-
ior assessments, such as accelerometer-defined sedentary
time [9, 10], reported sitting, [11, 12] and television time
[13]. The variation between methods and metrics used to
assess sedentary behavior in the previous papers imposes
difficulties when comparing studies, and the reported
associations with health outcomes may vary according
to the study characteristics (i.e., domains, contexts, pat-
terns) [14].

In Brazil, a previous study identified positive associa-
tions between TV-viewing and multimorbidity in adults
and older adults living in state capitals [15]. However,
there are no investigations into the other types of screen-
based behaviors using a nationwide representative sam-
ple. Given that the time spent watching television by
Brazilian adults has shown a downward trend [16] and
the possibilities for screen-based behaviors have hugely
expanded recently, it is crucial to investigate whether
other types of screens show similar associations. Thus,
our study is the first to investigate these associations in
a nationally representative sample of Brazil and consider
another type of screen-based behavior.

Therefore, we aimed to investigate the association
between multimorbidity and two types of screen-based
behaviors (TV-viewing and other screens) in Brazil-
ian adults. Investigating these specific associations can
foment interventions focusing on reducing sedentary
behaviors more associated with adverse health outcomes.
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Methods

Sample

We used data from the 2019 Brazilian National Health
Survey. This survey is carried out by the Brazilian Minis-
try of Health in partnership with the Brazilian Institute of
Geography and Statistics (IBGE — Portuguese acronym)
and aims to characterize the health and lifestyle of the
population. The survey included household-based inter-
views in a nationally representative sample of Brazilian
inhabitants aged at least 15 years. The sample selection
was cluster-based, with simple randomization, performed
in three stages. The first stage aimed to select the primary
sampling units (census tracts). The second stage aimed to
select the households by simple randomization in each
primary unit. Finally, the third stage consisted of a simple
random sampling of residents at least 15 years old in each
selected household. The Brazilian Council of Ethics in
Research approved all procedures according to the Hel-
sinki declaration. More details about the methods have
been previously published elsewhere [17]. All variables
were evaluated through self-report interviews. From the
initial 100,541 selected households, 94,114 interviews
were conducted. Due to missing data and after excluding
individuals under 18 years of age (since the study’s target
audience was adults), the final sample for this study was
composed of 87,678 adults.

Multimorbidity

Multimorbidity was defined as the diagnosis of two or
more of the following chronic diseases, clinical condi-
tions, or cardiometabolic risk factors: high blood pres-
sure, diabetes, high cholesterol, heart disease, stroke,
asthma/bronchitis, arthritis/rheumatism, chronic back
pain, pulmonary disease, cancer, and kidney disease.
These conditions were selected a priori among all chronic
physical conditions with public health data available,
based on the previous studies [11, 15, 18]. The questions
used for each chronic condition were: “Has a doctor ever
given you the diagnosis of high blood pressure?; “Has a
doctor ever given you the diagnosis of diabetes” and sub-
sequently one question with the same structure for each
one of the following clinical conditions: high cholesterol,
heart disease, stroke, asthma or bronchitis, arthritis or
rheumatism, chronic back pain, pulmonary disease, can-
cer, and kidney disease. The answers for each question
were “yes” or “no.” Self-reported weight and height were
used to calculate the body mass index, and obesity was
defined using a cut-off of 30 kg/m?[19].

Screen-based behaviors

The exposure variables were the types of screen-based
behaviors, namely, TV-viewing and other screens (com-
puter, tablet, or cell phone, excluding TV). TV-viewing
was assessed by the question: “On average, how many
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hours per day do you usually watch television?”. The
time spent on other screens was assessed by the question
“In one day, how many hours of your free time (exclud-
ing work), do you usually use a computer, tablet, or cell
phone for leisure, such as: using social networks, to watch
the news, videos, play, etc.?”. The possible answers were: <
1 h/day, 1 to <2 h/day, 2 to <3 h/day, 3 to <6 h/day, =26 h/
day, and I don’t watch television or use a computer, tab-
let, or cell phone. Considering previous studies that used
the <2 h/day cut-off point to investigate associations
between television time and chronic diseases in Brazil-
ian adults [15, 20], we considered the first two response
options and non-use in the same category, and thus, the
responses were categorized as <2 h/day, 2 to <3 h/day,
3 to <6 h/day, and =6 h/day. The shortest time category
was the reference category for analyses.

Confounders

The covariates were chosen according to the previ-
ous studies [6, 21], including sex (male or female), age
group (18 to 34 years, 35 to 49 years, 50 to 64 years, or
265 years), ethnicity (white, black, mixed, other, or not
informed), schooling (no formal instruction, less than
secondary, secondary, or more than secondary), cur-
rent tobacco smoking (yes or no), alcohol consumption
(none or less than 1 day/month=no; once or more a
month=yes), soft drink consumption (none or less than
1 day/week=no; 1 to 7 days/week=yes), fruit consump-
tion (none or less than 5 days/week=no; 5 or more days/
week=vyes), and leisure physical activity (<150 min/week
or 2150 min/week).

Statistical analysis

Percentages and 95% confidence intervals were used to
describe the prevalence of each outcome and to compare
the groups. Crude and adjusted binary logistic regression
models were created to analyze the association between
multimorbidity and time categories of the different types
of screen-based behaviors, stratified by sex and age
group. Two sensitivity analyses were conducted. In the
first, we built crude and adjusted multinomial logistic
regression models to analyze the association between the
number of chronic conditions and screen-based behav-
iors, classifying them as 0 or 1 (reference), 2, 3, or 4+ [21],
to assess the intensity of multimorbidity. In the second
sensitivity analysis, we analyzed the association between
each condition and screen-based behavior using crude
and adjusted logistic regression models. Linear regres-
sion models were also used to estimate the Variance
Inflation Factor (VIF), whose results of 1.11 (TV-view-
ing) and 1.15 (other screens), indicating a lack of multi-
collinearity in the adjusted models of the main analyses.
All analyses included sample weight and were performed
using Stata software, version 15.0.
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Table 1 Sample characteristics stratified by the presence of
multimorbidity (n=87,678)

Multimorbidity

Variable Categories Yes % (95%Cl)
Sex Male 25.14 (24.40-25.89)
Female 35.55(34.79-36.31)
Age groups 18 to 34 years 9.53(8.90-10.21)
35 to 49 years 25.00 (24.04-26.00)
50 to 64 years 7 (45.01-47.33)
>65 years 60.91 (59.67-62.14)
Ethnicity White 3236 (31.50-33.24)
Black 4(30.01-33.11)
Mixed 28.59 (27.84-29.36)
Other 32.75(27.95-37.94)
Not informed 6.48 (0.73-39.50)
Schooling No formal instruction 46.89 (44.83-48.90)
Less than secondary 36.39 (35.56-37.23)
Secondary 2244 (21.58-23.33)
More than secondary 2661 (25.36-27.89)
Alcohol None or less than 1 day/  33.37(32.73-34.02)

consumption

Current tobacco
smoking

Soft drink
consumption

Fruits consumption

Leisure PA

TV-viewing

Other screens

month
Once or more a month
No

Yes

None or less than 1 day/
week

1 to 7 days/week

None or less than 5 days/
week

5 or more days/week
<150 min/week
>150 min/week
<2 h/day

2to <3 h/day
3to <6 h/day
>6 h/day

<2 h/day

2 to <3 h/day
3to <6 h/day
>6 h/day

24.28 (23.34-25.24)
31.02 (30.45-31.60)

27.85(26.37-29.37)
36.39 (35.64-37.14)

25.01(24.26-25.78)
26.57 (25.88-27.26)

35.58 (34.75-3641)
3249 (31.87-33.13)
2546 (24.45-26.50)
27.57 (26.88-28.28)

86 (30.71-33.03)
35.34(33.96-36.74)
43.29 (40.95-45.66)
3591 (35.24-36.58)
2330 (21.89-24.77)
2049 (19.12-21.93)
18.27 (16.76-19.88)

Note. %: percentage in the weighted sample. 95%Cl: confidence interval in the
weighted sample. PA: physical activity. TV: television

Results

Table 1 shows the sample distribution according to the
proportion of multimorbidity. The prevalence of mul-
timorbidity was higher among females, older people,
lower schooling, those reporting no consumption of alco-
hol or tobacco, low consumption of soft drinks, high fruit
consumption, and those practicing less than 150 min
of physical activity per week. Regarding screen-based
behavior, a higher prevalence of multimorbidity was
observed among those who spend six or more hours per
day on TV-viewing and less than two hours per day on
other screens.
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Table2 Association between screen-based behaviors and
multimorbidity for all participants and stratified by sex
Multimorbidity

OR (95%Cl)
Screen-based behaviors All Male Female
Crude
TV-viewing <2h/d  ref ref ref
2to 1.23 1.13 1.30
<3h/d  (1.15-1.31) (1.02-1.24) (1.20-1.42)
3to 1.44 1.32 1.51
<6h/d (1.34-1.54) (1.18-1.47)  (1.38-1.66)
>6h/d  2.01 2.06 1.89
(1.81-2.22) (1.74-2.44) (1.66-2.15)
Other screens <2h/d ref ref ref
2to 0.54 0.61 0.49
<3h/d  (0.50-0.59) (0.53-0.70)  (0.44-0.54)
3to 0.46 0.50 0.42
<6h/d (0.42-0.50) (0.43-0.57) (0.38-0.48)
>6h/d 0.40 0.47 0.35
(0.36-0.44) (0.39-0.56) (0.30-0.40)
Adjusted
TV-viewing <2h/d  ref ref ref
2to 1.10 1.03 1.14
<3h/d (1.03-1.18) (0.93-1.14) (1.04-1.26)
3to 1.22 1.20 1.21
<6h/d (1.13-1.32) (1.07-1.34) (1.09-1.34)
>6h/d 1.57 1.88 1.36
(1.40-1.76) (1.57-2.27) (1.18-1.56)
Otherscreens <2h/d  ref ref ref
2to 1.03 1.10 0.99
<3h/d  (094-1.13) (0.94-1.27) (0.88-1.11)
3to 1.05 1.08 1.03
<6h/d  (0.95-1.15) (092-125)  (091-1.17)
>6h/d  1.09 1.22 1.00
(0.96-1.23) (1.01-1.48) (0.86-1.16)

Note. Logistic regression analyses adjusted by sex (except for male and female),
age groups, ethnicity, schooling, alcohol consumption, current tobacco
smoking, soft drink consumption, fruit consumption, and leisure physical
activity. TV: television. h/d: hours per day. ref: reference category. OR: odds
ratio. 95%Cl: 95% confidence interval. OR values with a significance level <0.05
are highlighted in bold

Percentage of TV-viewing and others screens accord-
ing sex and age groups are presented in Supplemen-
tary Table 1. For both TV-viewing and other screens,
the highest proportions are found in <2 h/day category,
being higher in men and among the youngest adults for
TV-viewing and among men and older adults to other
screens in this category of time. On the other hand, the
highest proportions of those who spend more time (=6 h/
day) on TV-viewing are found in females and among the
older adults, and for other screens, in males and among
the youngest adults.

The associations between multimorbidity and screen-
based behaviors in all individuals and stratified by sex
are presented in Table 2. For adjusted models, consider-
ing both sexes there was an association between multi-
morbidity and all categories of TV-viewing, while no
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significant association was observed with any time cat-
egory for other screens. When categorizing TV-viewing
by sex, the associations occurred in the two highest cat-
egories for males and all-time categories for females. An
association for other screens was found only among men
in the highest time category.

Table 3 presents associations stratified by age groups.
For adjusted models, about TV-viewing, associations
were found in the two highest time categories in the age
group between 35 and 49 years, and in all time categories
in the age groups between 50 and 64 years and from 65
years, while for other screens, associations were found in
the two highest time categories only among those from
65 years old.

Associations between the number of chronic condi-
tions and screen-based behaviors are shown in Table 4.
For adjusted models, considering TV-viewing, associa-
tions increased according to the number of chronic con-
ditions. No associations were found for other screens in
any time exposure categories.

The Supplementary Table 2 (see Supplementary Mate-
rial 2) presents the data for associations between each
chronic condition and screen-based behaviors. Con-
sidering adjusted models, for TV-viewing, associations
with high blood pressure were found in all time catego-
ries; associations with diabetes, heart disease, stroke, and
obesity in the two highest time categories; associations
with asthma/bronchitis and pulmonary disease only in
the =6 h/day category; associations with arthritis/rheu-
matism only in the lowest time category; and associa-
tions with high cholesterol in the lowest and highest time
categories. For other screens, associations were found
in all time categories for asthma/bronchitis and chronic
back pain. However, for the latter, the associations were
positive; associations with pulmonary disease and obe-
sity were found in the 3 to <6 h/day category; and asso-
ciations with heart disease, kidney disease, and arthritis/
rheumatism were found only in the =6 h/day category,
however, the association with this latter condition was
also positive.

Discussion

We found significant associations between TV-viewing
and multimorbidity in this nationally representative
sample of almost 88,000 Brazilian adults of both sexes.
Importantly, we also observed an apparent dose-response
relationship, since the higher the TV-viewing time cat-
egory, the higher the associations. On the other hand, in
general, we found no association between other screen
use and multimorbidity, except among men (highest time
category) and older individuals (two highest time cat-
egories). Sensitivity analyses revealed that the association
with TV-viewing time also increased with the increas-
ing number of chronic conditions, as well as that among
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Table 3 Association between screen-based behaviors and
multimorbidity stratified by age group categories
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Table4 Association between screen-based behaviors and the
number of chronic conditions

Multimorbidity

OR (95%Cl)
Screen-based 18to34y 35t049y 50to64y =65y
behaviors
Crude
TV-viewing <2h/d ref ref ref ref
2to 0.94 1.02 1.18 1.20
<3h/d (0.77-1.15) (0.89-1.17) (1.05- (1.06-
1.32) 1.37)
310 113 1.20 1.24 1.38
<6h/d (092-139) (1.02- (1.10- (1.20-
1.41) 1.41) 1.59)
>6h/d 138 1.61 1.84 1.73
(099-194) (1.27- (1.52- (1.43-
2.04) 2.22) 2.09)
Other <2h/d  ref ref ref ref
screens
2to 0.88 1.05 1.00 1.15
<3h/d (0.71-1.10) (090-1.22) (0.85-1.17) (0.87-
1.52)
310 0.97 0.98 114 1.81
<6h/d (0.80-1.18) (0.82-1.17) (0.96-1.36) (1.28-
2.54)
>6h/d 1.17 0.96 1.15 1.54
(0.95-145)  (0.80-1.16) (0.89-1.48) (0.94—
2.50)
Adjusted
TV-viewing <2h/d ref ref ref ref
210 0.94 103 1.17 1.20
<3h/d (077-1.15)  (0.90-1.17) (1.05- (1.05-
1.32) 1.37)
310 114 1.20 1.22 1.36
<6h/d (093-141) (1.02- (1.08- (1.18-
1.40) 1.39) 1.56)
>6h/d 138 1.54 1.77 1.63
(098-193) (1.21- (1.46- (1.34-
1.96) 2.16) 1.98)
Other <2h/d ref ref ref ref
screens
2to 0.90 1.10 1.05 118
<3h/d (0.73-1.12) (0.94-129) (0.89-1.24) (0.88-
1.58)
3to 1.00 1.03 1.16 1.98
<6h/d (081-122) (0.86-1.22) (0.97-138) (1.42-
2.77)
>6h/d 120 1.02 1.16 1.73
(0.96-1.50)  (0.84-1.23) (0.89-1.52) (1.06-
2.84)

Note. Logistic regression analyses adjusted by sex, ethnicity, schooling,
alcohol consumption, current tobacco smoking, soft drink consumption, fruits
consumption, and leisure physical activity. TV: television. h/d: hours per day. y:
years. ref: reference category. OR: odds ratio. 95%Cl: 95% confidence interval.
OR values with a significance level <0.05 are highlighted in bold

those with >3 h/day of TV-viewing, there were increased
odds of multimorbidity in all age-groups from 35 years
and older.

Number of chronic conditions

PR (95%(Cl)
Screen-based 0 2 3 4 or more
behaviors or
1
Crude
TV-viewing <2h/d ref ref ref ref
2to ref 1.15 1.31 1.35
<3 h/d (1.06-1.24) (1.17-1.46) (1.19-1.52)
3to ref 1.28 1.51 1.75
<6 h/d (1.17-1.40) (1.34-1.71) (1.55-1.98)
>6h/d ref 1.44 2.24 3.29
(1.27-1.65) (1.89-2.65) (2.75-3.75)
Other screens <2 h/d ref ref ref ref
2to ref  0.64 0.52 0.37
<3 h/d (0.57-0.70) (0.44-0.62) (0.32-0.44)
3to ref  0.55 0.38 0.35
<6 h/d (0.50-0.62) (0.32-0.46) (0.29-0.42)
>6h/d ref 0.51 0.32 0.26
(0.44-0.57) (0.26-0.39) (0.20-0.33)
Adjusted
TV-viewing <2h/d ref ref ref ref
2to ref  1.05 1.16 1.18
<3 h/d (097-1.14)  (1.04-1.30) (1.03-1.34)
3to ref 1.14 1.27 1.39
<6 h/d (1.04-1.24) (1.11-1.44) (1.22-1.58)
>6h/d ref 1.24 1.74 2.29
(1.08-1.43) (1.45-2.08) (1.93-2.73)
Other screens <2h/d ref ref ref ref
2to ref 1.02 1.09 097
<3 h/d (091-1.13)  (0.90-1.31) (0.81-1.17)
3to ref 1.01 0.99 1.19
<6 h/d (090-1.14)  (0.81-1.20)  (0.97-1.45)
>6h/d ref 1.06 1.02 1.13
(092-1.23)  (0.83-1.25)  (0.88-1.46)

Note. Multinomial regression analyses adjusted by sex, age groups, ethnicity,
schooling, alcohol consumption, current tobacco smoking, soft drink
consumption, fruits consumption, and leisure physical activity. TV: television.
h/d: hours per day. ref: reference category. PR: prevalence ratio. 95%Cl: 95%
confidence interval. PR values with a significance level<0.05 are highlighted
in bold

Our findings confirm previous studies that found asso-
ciations between multimorbidity and TV-viewing in both
sexes. In European adults, associations were found in all
time categories for women and men, from at least 2 h/day
of exposure [13], compared to 3 h/day in our study. Previ-
ous studies confirm greater associations with multimor-
bidity in women than men [5, 22, 23]. These differences
can be explained by the fact that women have a longer
life expectancy and spend more years with multimorbid-
ity [23] as well as those women seek health services more
frequently than men [24]. Our results showed that 35.5%
of women had the outcome of multimorbidity, while the
proportion among men was lower (25.1%). However, the
associations were similar in both sexes, with a slight pre-
dominance among women, with a significant association
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in all time categories evaluated. In any case, our data
reinforce that TV-viewing is associated with highly prev-
alent adverse health outcomes [25-27].

The analyses stratified by age group confirmed these
associations between multimorbidity and TV-viewing,
except among the youngest age group. A previous study
with a sample of Brazilians identified associations with
22 h of TV-viewing, both among adults and older adults
[15]. However, that study only used four chronic condi-
tions to classify multimorbidity, while we considered 12
chronic conditions; the authors used a nationally rep-
resentative sample of state capitals while we used state
capitals and non-capitals, and they investigated associa-
tions with two different time categories while we inves-
tigated four. In addition, due to the cut-off point used in
this study to categorize age groups, it was impossible to
identify associations with younger adults to compare our
findings. There is evidence that age correlates with mul-
timorbidity and that the prevalence among older adults
is higher than other age categories [7, 22, 28, 29]. In our
study, the proportion of individuals with multimorbidity
was only 9.5% among younger adults, and 60.9% among
older adults, which could explain these associations.
Although it is impossible to establish causality, this infor-
mation ratifies the importance of reducing sedentary
behaviors, as expressed by screen time, mainly TV-view-
ing, with particular attention to older adults [30].

In addition to multimorbidity, we identified that TV-
viewing was also associated with a higher number of
chronic conditions. A previous study with a sample of
Brazilians living in state capitals has already shown asso-
ciations with 22 h/day of TV-viewing and multimorbid-
ity, with higher odds observed with an increasing number
of chronic conditions [15]. A review study with data from
six low-middle-income countries demonstrated that
the prevalence of sedentary behavior increased with the
number of chronic conditions (from zero to four), how-
ever, the measure used was sitting time, and the cut-
off point was from 8 h/day [12]. Another study, which
also used sitting time, found that sedentary behavior
increased with the number of chronic conditions, and
people with four or more conditions were significantly
more likely to present elevated sedentary behavior [11].
From these results and the results found in our study, it
appears that the number of chronic conditions influences
the prevalence ratio values of these associations, which
seems to be a dose-response trend, but which can only
be confirmed in a longitudinal study to demonstrate the
cause-and-effect relationship.

Concerning time on other screens, the associations
were only identified in stratified analyses, in the highest
time category for males and the highest two time cate-
gories for the age group from 65 years. In our study, the
proportion of individuals who spent more time on other
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screens was higher among those who did not have mul-
timorbidity, and perhaps this contributed to the associa-
tions being found only among these subgroups, which
is also the age group that proportionally presents more
multimorbidity compared to other age groups. In addi-
tion, age possibly has some moderating effect on this
association because when the analysis was stratified by
age, the association was found for the group over 65 years
old.

Despite investigating isolated cardiometabolic markers,
instead of multimorbidity, a previous study with an Asian
urban population also found associations with TV-view-
ing but not with other screens (computer use and read-
ing time). The authors believe that dietary factors and the
body mass index are potential moderators that explain
these associations [31], mainly because of poor habits
associated with TV-viewing [26], which has not yet been
confirmed for other screens. Another aspect that may
explain the differences in results between TV-viewing
and other screens is the time between the beginning of
exposure and the appearance of the outcome, and longi-
tudinal studies are needed to verify whether the effects of
time on other screens will be observed among younger
people in the future. In addition, TV-viewing and other
screens have different correlates about age and socioeco-
nomic variables. While higher TV-viewing is associated
with lower educational status, other screens are associ-
ated with younger adults [32]. Also, the two behaviors
may present different characteristics concerning, for
example, the number of bouts, breaks, and the overlap-
ping of behaviors, such as standing while using the cell
phone.

Although the trend toward decreasing television time
among adult Brazilians has already been observed [16],
we did not identify this migration to other screens in our
study. In addition to the fact that the prevalence of indi-
viduals with multimorbidity is higher among those who
spend more time on TV-viewing, the lack of association
between multimorbidity and other types of screen-based
behaviors (except those that appear in the stratifications
by sex and age) indicate that the two types of behaviors
have different relationships with the evaluated outcome.
Despite the reduction of TV-viewing in recent years, the
percentage of people with 2 h/day or more of TV-viewing
is still considerable (42.7% - see Supplementary Table 1 in
Supplementary Material 1). Thus, it becomes important
to observe both the behavior that is more typical and the
behavior that is becoming more and more frequent.

Concerning strengths, our study was the first in Brazil
with a representative national sample to use two mea-
sures of sedentary behavior (TV-viewing and other types
of screen) to investigate associations with multimor-
bidity, stratified by sex, age group, and according to the
number of chronic conditions. Our findings elucidate
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differences in associations between types of screen-based
behaviors and health outcomes. This may help to direct
specific actions for the control and monitoring of this
condition.

Our study has some limitations. As this is a cross-sec-
tional study, it is impossible to infer cause and effect. Fur-
thermore, other screens (computer, tablet, or cell phone)
were evaluated together, which made it impossible to
analyze associations for each type of screen-based behav-
ior. In addition, all variables were self-reported, and the
choice of chronic conditions that constituted the multi-
morbidity variable could make the associations specific to
the conditions adopted in this study. However, epidemio-
logical studies carried out in low-middle income coun-
tries used an average of eight to 12 chronic conditions to
compose a measure of multimorbidity, and our study was
based on a list of 25 conditions most widely considered
to compose the measure in these studies [33]. It is also
essential to consider the possibility of reverse causality,
since people with multimorbidity may present increased
body mobility limitations, which might predispose them
to higher screen-based behaviors.

Conclusion

We concluded that multimorbidity presented associa-
tions with TV-viewing. These associations were present
in both sexes, and all age group categories, except among
the youngest adults. In addition, TV-viewing is also asso-
ciated with an increasing number of chronic conditions.
On the other hand, other types of screen-based behav-
iors are only associated with multimorbidity in some
time categories among males and older adults. There-
fore, intervention strategies for reducing screen time in
Brazilian adults should focus primarily on TV-viewing,
which seems to be associated with more deleterious con-
ditions than time spent on other types of screen-based
behaviors.
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