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Purpose: Time spent in sedentary behaviors has become a major public health problem,

affecting both physical and mental conditions, which is regularly evident in older adults. The

aim of this study was to explore the association between each domain-specific sedentary

behavior (screen-time, leisure-time sedentary behavior and transport) and total sedentary

behavior (sum of all indicators) with “high” psychological distress among older individuals.

Patients and methods: In this cross-sectional study, we recruited 810 participants aged

≥85 (16% men) from 6 neighborhoods in the city of Zagreb. We used Measure of Older

Adults’ Sedentary Time sedentary behavior questionnaire to assess the time spent in

a specific domain of sedentary behavior and Kessler K6 scale to assess the level of

psychological distress. Participants who had a score ≥13 points were treated as those with

“high” psychological distress. Generalized estimating equations with Poisson regression

models and risk ratios were used to calculate the association.

Results: After adjusting for sex, body mass index, sleep quality, self-rated health, material

status, physical activity, diet and chronic diseases, participants categorized in the second,

third and fourth quartile of screen-time, in the fourth quartile of leisure-time sedentary

behavior and in the third and fourth quartile of total sedentary behavior were less likely to

have “high” psychological distress. However, participants categorized in the fourth quartile

of transport were more likely to have “high” psychological distress.

Conclusion: Our study shows that more time spent in front of screens, leisure and in total

sedentary behavior is associated with lower levels, while more time spent in transport is

associated with higher levels of psychological distress, pointing out that the aforementioned

associations remained even after adjusting for variables describing “general” physical health.

Thus, strategies aiming to reduce the time spent in passive transport and enhance active

transport in a sample of older adults are warranted.

Keywords: geriatrics, mental health, sitting, associations, generalized estimating equations

Introduction
Mental health problems have become a major public health burden.1 Along with

substance use, they are leading cause of disability worldwide.2 In general, mental

health can be defined as “a state of well-being in which every individual realizes

own potential and can work productively and efficiently to make a contribution to

the community”.3 It has been estimated that on average 18% of the adults experi-

ence a common mental disorder within the past 12 months and 29.2% across

lifetime.4 Poor mental health increases the risk for developing communicable and
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non-communicable diseases and injuries leading to prema-

ture death.5 Psychological distress is one of several mental

health issues (depression, anxiety) and is described as “an

emotional disturbance that may impact on the social func-

tioning and day-to-day living of individuals”.6 Higher

levels of psychological distress have been consistently

associated with several diseases and all-cause mortality.7

Psychological distress has many correlates, yet one of

them that deserves special investigation are sedentary

behaviors.8 It is defined as “any waking behavior charac-

terized by an energy expenditure ≤1.5 metabolic equiva-

lents (METs), while in a sitting, reclining or lying

posture”.9 Independent of physical activity, sedentary

behaviors have often been associated with negative health

outcomes, including overweight/obesity status, elevated

blood pressure and total cholesterol, lower levels of self-

esteem, physical fitness and academic achievement.10

Although previous studies have examined the association

between sedentary behavior and psychological distress,

results have been inconsistent.8,11–13 In adults, a study

conducted in Scotland showed that more screen-time was

not significantly associated with categorically expressed

psychological distress.11 A study conducted among

Australian sample showed that sitting >6 hrs/day at

work/occupation increased the odds of psychological

distress.13 Among adolescents, studies have shown

a strong association between screen-time (a proxy of

sedentary behavior) and psychological distress, that is

more screen-time is associated with higher levels of psy-

chological distress.14 However, studies about various

domains of sedentary behavior and psychological distress

in older adults (≥65 years) from Croatia are lacking.

Although older adults are at decreased risk of men-

tal health problems compared to young adults, those

who suffer from poor mental health are at increased

risk for having poor health outcomes.15 On the other

hand, older adults spend more than 4 hrs/day sedentary,

while observing domain-specific sedentary behaviors,

65% of them spend more than 3 hrs/day in front of

a screen, over 55% report watching television for more

than 2 hrs/day,16 and over 3.3 hrs/day in leisure-time

sedentary behavior.17 Since the associations between

various specific domains of sedentary behavior and

psychological distress are still unclear and the majority

of the studies used screen-time as a proxy of sedentary

behavior, it is necessary to explore and detect a risk

group of older adults and create and implement strate-

gies and policies which lower the level of both

sedentary time (by substituting with physical activity)

and psychological distress. Of the record, regular phy-

sical activity is associated with the reduced psycholo-

gical distress and prevents from falling into a high-risk

category of “poor” mental health.18 On the other hand,

regular physical activity also reduces the likelihood of

both psychiatric morbidity and mortality.19

Therefore, the main purpose of the present study was to

explore the association between each domain-specific

sedentary behavior (screen-time, leisure-time sedentary

behavior and transport) and total sedentary behavior

(sum of all indicators) with “high” psychological distress

among older individuals.

Material and methods
Study participants
Our sample was based on older adults aged ≥85.
A participant selection protocol, inclusion criteria and

power analyses are described elsewhere.20 In brief, we

conveniently chose six neighborhoods from the city of

Zagreb. After spreading the information about the main

aims, out of 1,040 older adults, our sample eligible for our

study was based on 810 elderly individuals. All procedures

performed in this study were anonymous and in accor-

dance with the Declaration of Helsinki. The Institutional

Review Board of the Faculty of Kinesiology approved the

study (Ethics code: 10/7/2018). Before the study, each

participant had given their written informed consent to

participate in the study.

Psychological distress (outcome variable)
Psychological distress was assessed using Kessler’s six-

item questionnaire: (1) “How often during the past 30 days

did you feel nervous?”, (2) “How often during the past 30

days did you feel hopeless?”, (3) “How often during the

past 30 days did you feel restless or fidgety?”, (4) “How

often during the past 30 days did you feel so depressed

that nothing could cheer you up?”, (5) “How often during

the past 30 days did you feel that everything was an

effort?” and (6) “How often during the past 30 days did

you feel worthless?”.21 Each question is scored from 0

(none of the time) to 4 (all the time). The scores of each

question are summed up between 0 and 24, with a lower

score indicating a lower level of psychological distress.

Kessler et al21 showed that responses with <13 points vs

≥13 points discriminated participants with and without

psychological distress.
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Sedentary behavior assessment

(independent variable)
To assess sedentary behavior, we used Measure of Older

Adults’ Sedentary Time questionnaire.22 In specific, this

questionnaire assesses time spent sitting by covering

several sedentary behavior domains: (i) watching televi-

sion, (ii) using a computer/tablet, (ii) reading, (iv) socia-

lizing, (v) transport, (vi) hobbies and (vii) total

sedentary time. This questionnaire has been shown to

have good reliability (0.52) and modest validity (0.30),

and it is suitable for use in interventions with older

adults.22 For the purpose of this study, we created

domain-specific categories of sedentary behavior as fol-

lows: (1) screen-time (watching television and using

a computer/tablet), (2) leisure-time (reading, socializing

and hobbies), (3) transport (transport) and (4) total

sedentary time (sum of all domain-specific categories).

Additionally, we included sex, body mass index, sleep

quality, self-rated health, material status, physical activ-

ity, diet and chronic diseases as covariates. Briefly, body

mass index was self-reported and calculated from height

and weight. Sleep quality was measured by using one-

item question: “How would you perceive your sleep

quality?” with four possible answers: (1) very poor, (2)

poor, (3) good and (4) very good. We categorized the

participants into “poor” (very poor and poor) compared

to “good” (good and very good) sleep quality. Similarly,

self-rated health was assessed by one-item question:

‘How would you perceive your health status? on a five-

point scale: (1) very poor, (2) poor, (3) fair, (4) good

and (5) excellent. The result was dichotomized as

“poor” (very poor and poor) vs “good” (fair, good and

excellent) health. We asked the participants about their

material status with two categorizations: (1) below aver-

age compared to average/below average. Physical activ-

ity in the last seven days was assessed by using

International Physical Activity questionnaire, a simple

and reliable instrument which provides information

about light, moderate and vigorous physical activity.23

Participants were categorized as “sufficiently” active

(those who participated in at least 150 mins of moder-

ate-intensity aerobic physical activity throughout the

week) vs “insufficiently” active (those who did not

meet the aforementioned criteria). We used Elderly

Diet Index score to assess dietary patterns in older

adults.24 The questionnaire consists of ten food groups

and their frequency intake. Final score ranges between

10 and 40 with higher score indicating higher adherence

to dietary recommendations. For the purpose of this

study, we categorized the participants as having “low”

adherence (≤28 points) compared to “moderate/high”

adherence (>28 points). The presence of chronic dis-

eases was asked by one question: “Has the doctor ever

told you that you suffer from any kind of chronic dis-

eases?” with Yes and No answer.

Data analysis
Basic descriptive statistics of the participants are presented as

frequencies (N) and percentages (%). First, hours and minutes

of sedentary behaviors were transformed to minutes. Next,

continuous variable for each domain (screen-time, leisure-time

sedentary behavior and transport) and total sedentary time was

used to categorize the participants into quartiles. The propor-

tion of the participants in each quartile according to the level of

psychological distress (“low” vs “high”) was calculated using

Chi-square test. Correlation was calculated using Spearman’s

coefficient of correlation. Next, we used generalized estimat-

ing equations with Poisson regression models to calculate the

associations between each domain-specific and total sedentary

behavior with “high” psychological distress as an outcome

variable. We calculated risk ratios (RRs) with 95% confidence

intervals (95% CIs). In model 1, we examined the association

between screen-time and “high” psychological distress. The

association between leisure-time sedentary behavior and

“high” psychological distress was calculated in Model 2. The

association between transport sedentary time and “high” psy-

chological distress was calculated in Model 3. Finally, we

examined the association between total sedentary time and

“high” psychological distress in Model 4. Each model was

adjusted for sex, body mass index, sleep quality, self-rated

health, material status, physical activity, diet and chronic dis-

eases. The interaction effect between gender and sedentary

behaviors was not statistically significant (P=0.437) and we

dropped the gender-stratified analyses. Significance was set up

at α=0.05. All the analyses were performed in SPSS software,

version 22 (IBM, Armonk, NY, USA).

Results
Basic descriptive statistics of the study participants are pre-

sented in Table 1. Higher percentage of the participants who

were in the third and fourth quartile of screen-time was

categorized in “low” psychological distress group. Also,

participants who were categorized in the fourth quartile of

leisure-time sedentary behavior and in the third and fourth
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Table 1 Basic descriptive statistics of the study participants, Croatia (2018)

Study variables Total sample
(N=810)

“Low” psychological distress
(N=610)

“High” psychological distress
(N=200)

P-value

N (%) N (%) N (%)

Screen-time
Quartile 1 (lowest) 249 (30.7) 169 (27.7) 80 (40.0)

Quartile 2 167 (20.6) 119 (19.5) 48 (24.0)

Quartile 3 204 (25.2) 168 (27.5) 36 (18.0)

Quartile 4 (highest) 190 (23.5) 154 (25.2) 36 (18.0) <0.001

Leisure-time
Quartile 1 (lowest) 247 (30.5) 169 (27.7) 78 (39.0)

Quartile 2 144 (17.8) 105 (17.2) 39 (19.5)

Quartile 3 216 (26.7) 157 (25.7) 59 (29.5)

Quartile 4 (highest) 203 (25.1) 179 (29.3) 24 (12.0) <0.001

Transport
Quartile 1 (lowest) 360 (44.4) 272 (44.6) 88 (44.0)

Quartile 2 49 (5.9) 32 (5.2) 16 (8.0)

Quartile 3 228 (28.1) 176 (28.9) 52 (26.0)

Quartile 4 (highest) 174 (21.5) 130 (21.3) 44 (22.0) 0.492

Total
Quartile 1 (lowest) 200 (24.7) 138 (22.6) 62 (31.0)

Quartile 2 221 (27.3) 155 (25.4) 66 (33.0)

Quartile 3 198 (24.4) 160 (26.2) 38 (19.0)

Quartile 4 (highest) 191 (23.6) 157 (25.7) 34 (17.0) <0.001

Sex
Men 132 (16.3) 84 (13.8) 48 (24.0)

Women 678 (83.7) 526 (86.2) 152 (76.0) <0.001

Body mass index
Normal 298 (36.8) 234 (38.4) 64 (32.0)

Overweight/obese 512 (63.2) 376 (61.6) 136 (68.0) 0.109

Sleep quality
Good 302 (37.3) 188 (30.8) 114 (57.0)

Poor 508 (62.7) 422 (69.2) 86 (43.0) <0.001

Self-rated health
Good 396 (48.8) 336 (54.9) 60 (30.0)

Poor 414 (51.2) 274 (45.1) 140 (70.0) <0.001

Material status
Middle–high 132 (16.3) 514 (84.3) 164 (82.0)

Low 678 (83.7) 96 (15.7) 36 (18.0) 0.442

Physical activity
Sufficient 180 (22.2) 153 (25.1) 27 (13.5)

Insufficient 630 (77.8) 457 (74.9) 173 (86.5) <0.001

Elderly Diet Index
Moderate–high 144 (17.8) 130 (21.3) 14 (7.0)

Low 666 (82.2) 480 (78.7) 186 (93.0) <0.001

Chronic diseases
No 280 (34.6) 212 (34.8) 68 (34.0)

Yes 530 (65.4) 398 (65.2) 132 (66.0) 0.864
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quartile of total sedentary behavior were more likely to be

categorized as those with “low” psychological distress. On

the other hand, higher percentage of the participants who

were in the fourth quartile of transport was more likely to be

categorized in “high” psychological distress group. Also,

those who were overweight/obese, “poor” sleepers, reporting

“poor” self-rated health, those who were “insufficiently”

active and who had “low” adherence to diet were more likely

to be categorized in “high” psychological distress group.

Table 2 shows correlations between the study variables.

In general, Spearman’s correlation showed that the majority

of the study variables were significantly associated to each

other. Specifically, leisure-time sedentary behavior (r=−0.16)
and screen-time sedentary behavior (r=−0.14) had stronger

association with psychological distress, compared to trans-

port. Also, both leisure-time sedentary behavior (r=0.81) and

screen-time (r=0.66) were strongly associated with total

sedentary behavior, compared to transport (r=0.27)

Table 3 shows non-adjusted associations between

domain-specific (screen-time, leisure-time sedentary beha-

vior and transport) and total sedentary time and “high”

psychological distress. In Model 1, participants categor-

ized in the second (RR=0.97; 9% CI 0.96–0.99), third

(RR=0.89; 95% CI 0.89–0.89) and fourth (RR=0.90;

95% CI 0.84–0.96) quartile of screen-time were less likely

to report “high” psychological distress. In Model 2, parti-

cipants categorized in the highest quartile of leisure-time

sedentary behavior (RR=0.85; 95% CI 0.84–0.86) were

also less likely to report “high” psychological distress

and in Model 4, participants who were in the third

(RR=0.91; 95% CI 0.91–0.91) and fourth (RR=0.90;

95% CI 0.77–1.00) quartile of total sedentary behavior

were less likely to report “high” psychological distress.

The association between transport and “high” psychologi-

cal distress was not statistically significant.

Table 4 shows adjusted associations between domain-

specific (screen-time, leisure-time sedentary behavior and

transport) and total sedentary time and “high” psychological

distress. In Model 1, participants categorized in the second

(RR=0.95; 9% CI 0.90–1.00), third (RR=0.92; 95% CI

0.90–0.95) and fourth (RR=0.92; 95% CI 0.89–0.95) quartile

of screen-time were less likely to report “high” psychological

distress. In Model 2, participants categorized in the highest

quartile of leisure-time sedentary behavior (RR=0.88; 95% CI

0.87–0.89) were also less likely to report “high” psychological

distress and in Model 4, participants who were in the third

(RR=0.93; 95% CI 0.93–0.93) and fourth (RR=0.92; 95% CI

0.85–0.99) quartile of total sedentary behavior were less likely

to report “high” psychological distress. However, categorized

in the fourth (RR=1.08; 95% CI 1.05–1.11) quartile of trans-

port were more likely to report “high” psychological distress.

Discussion
The main purpose of the present study was to explore the

association between each domain-specific sedentary beha-

vior (screen-time, leisure-time and transport) and total

sedentary behavior with “high” psychological distress

among older individuals. This is the first study examining

the aforementioned associations in older adults.

First, our study showed that more time spent in front of

screens (television and computer/tablet) was associated

with lower levels of psychological distress. Our findings

are not in line with previous studies exploring the same

associations in adult populations.8,11–13 Such findings

Table 2 Correlation analysis between the study variables

Study variables 1 2 3 4 5 6 7 8 9 10 11 12 13

Psychological distress (1) 1

Screen-time (2) −0.14c 1

Leisure-time (3) −0.16c 0.41c 1

Transport (4) −0.01 0.01 0.05 1

Total (5) −0.13c 0.66c 0.81c 0.27c 1

Sex (6) −0.12c 0.02 0.15c 0.02 0.08a 1

Body mass index (7) 0.06 −0.01 0.01 −0.07a 0.03 −0.16c 1

Sleep quality (8) −0.23c 0.08a 0.04 0.21c 0.07a 0.06 0.01 1

Self-rated health (9) −0.21c 0.02 −0.02 0.05 −0.08a 0.01 −0.04 0.32c 1

Material status (10) −0.03 0.11b 0.08a 0.06 0.10b −0.09b −0.01 0.12c 0.16c 1

Physical activity (11) −0.12c 0.16c 0.15c 0.10b 0.14c 0.13c −0.05 0.14c 0.13c −0.18c 1

Elderly Diet Index (12) −0.16c 0.08a 0.06 0.17c 0.08a −0.02 −0.15c −0.07a 0.15c −0.07a 0.24c 1

Chronic diseases (13) −0.01 −0.11b −0.12c 0.08a −0.11b −0.11b −0.17c 0.16c 0.22c 0.08a −0.04 0.03 1

Note: aP<0.05; bP<0.01; cP<0.001.
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Table 3 Non-adjusted estimates between domain-specific (screen-time, leisure-time and transport) and total sedentary behavior with

“high” psychological distress in the study participants, Croatia (2018)

Study variables Model 1 Model 2 Model 3 Model 4

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Screen-time
Quartile 1 (lowest) Ref.

Quartile 2 0.97 (0.96–0.99)a

Quartile 3 0.89 (0.89–0.89)c

Quartile 4 (highest) 0.90 (0.84–0.96)b

Leisure-time
Quartile 1 (lowest) Ref.

Quartile 2 0.97 (0.82–1.14)

Quartile 3 0.97 (0.82–1.06)

Quartile 4 (highest) 0.85 (0.84–0.86)c

Transport
Quartile 1 (lowest) Ref.

Quartile 2 1.07 (0.92–1.25)

Quartile 3 0.99 (0.95–1.02)

Quartile 4 (highest) 1.00 (0.98–1.02)

Total
Quartile 1 (lowest) Ref.

Quartile 2 0.99 (0.88–1.12)

Quartile 3 0.91 (0.91–0.91)c

Quartile 4 (highest) 0.90 (0.77–1.00)a

Sex
Men Ref. Ref. Ref. Ref.

Women 0.90 (0.90–0.90)c 0.90 (0.90–0.90)c 0.90 (0.90–0.90)c 0.90 (0.90–0.90)c

Body mass index
Normal Ref. Ref. Ref. Ref.

Overweight/obese 1.04 (1.01–1.08)a 1.04 (1.01–1.08)a 1.04 (1.01–1.08)a 1.04 (1.01–1.08)a

Sleep quality
Good Ref. Ref. Ref. Ref.

Poor 1.18 (1.17–1.18)c 1.18 (1.17–1.18)c 1.18 (1.17–1.18)c 1.18 (1.17–1.18)c

Self-rated health
Good Ref. Ref. Ref. Ref.

Poor 1.16 (1.08–1.25)c 1.16 (1.08–1.25)c 1.16 (1.08–1.25)c 1.16 (1.08–1.25)c

Material status
Middle–high Ref. Ref. Ref. Ref.

Low 1.02 (0.99–1.06) 1.02 (0.99–1.06) 1.02 (0.99–1.06) 1.02 (0.99–1.06)

Physical activity
Sufficient Ref. Ref. Ref. Ref.

Insufficient 1.11 (1.08–1.13)c 1.11 (1.08–1.13)c 1.11 (1.08–1.13)c 1.11 (1.08–1.13)c

Elderly Diet Index
Moderate–high Ref. Ref. Ref. Ref.

Low 1.17 (1.14–1.19)c 1.17 (1.14–1.19)c 1.17 (1.14–1.19)c 1.17 (1.14–1.19)c

Chronic diseases
No Ref. Ref. Ref. Ref.

Yes 0.99 (0.94–1.05) 0.99 (0.94–1.05) 0.99 (0.94–1.05) 0.99 (0.94–1.05)

Notes: Each variable was put separately into the models. aP<0.05; bP<0.01; cP<0.001.
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Table 4 Adjusted estimates between domain-specific (screen-time, leisure-time and transport) and total sedentary behavior with

“high” psychological distress in the study participants, Croatia (2018)

Study variables Model 1 Model 2 Model 3 Model 4

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Screen-time
Quartile 1 (lowest) Ref.

Quartile 2 0.95 (0.90–1.00)a

Quartile 3 0.92 (0.90–0.95)c

Quartile 4 (highest) 0.92 (0.89–0.95)c

Leisure-time
Quartile 1 (lowest) Ref.

Quartile 2 0.98 (0.83–1.15)

Quartile 3 0.97 (0.90–1.05)

Quartile 4 (highest) 0.88 (0.87–0.89)c

Transport
Quartile 1 (lowest) Ref.

Quartile 2 1.02 (0.92–1.13)

Quartile 3 1.02 (0.99–1.06)

Quartile 4 (highest) 1.08 (1.05–1.11)c

Total
Quartile 1 (lowest) Ref.

Quartile 2 1.00 (0.94–1.07)

Quartile 3 0.93 (0.93–0.93)c

Quartile 4 (highest) 0.92 (0.85–0.99)a

Sex
Men Ref. Ref. Ref. Ref.

Women 0.92 (0.91–0.93)c 0.93 (0.90–0.95)c 0.91 (0.91–0.92)c 0.92 (0.92–0.93)c

Body mass index
Normal Ref. Ref. Ref. Ref.

Overweight/obese 1.01 (1.01–1.02)c 1.02 (1.02–1.03)c 1.02 (1.01–1.03)c 1.02 (1.01–1.03)c

Sleep quality
Good Ref. Ref. Ref. Ref.

Poor 1.14 (1.12–1.16)c 1.14 (1.11–1.17)c 1.16 (1.14–1.18)c 1.14 (1.14–1.15)c

Self-rated health
Good Ref. Ref. Ref. Ref.

Poor 1.10 (1.02–1.19)b 1.10 (1.03–1.18)b 1.09 (1.03–1.16)b 1.11 (1.04–1.18)b

Material status
Middle–high Ref. Ref. Ref. Ref.

Low 1.00 (0.96–1.06) 1.00 (0.96–10.6) 1.01 (0.95–1.08) 1.00 (0.94–1.07)

Physical activity
Sufficient Ref. Ref. Ref. Ref.

Insufficient 1.01 (0.95–1.07) 1.01 (0.96–1.05) 1.03 (0.97–1.09) 1.01 (0.96–1.07)

Elderly Diet Index
Moderate–high Ref. Ref. Ref. Ref.

Low 1.15 (1.15–1.15)c 1.14 (1.12–1.16)c 1.17 (1.13–1.20)c 1.14 (1.12–1.15)c

Chronic diseases
No Ref. Ref. Ref. Ref.

Yes 1.03 (0.96–1.09) 1.03 (0.96–1.09) 1.03 (0.98–1.09) 1.03 (0.98–1.09)

Notes: Model 1 examines the association between screen-time and “high” psychological distress adjusted for sex, body mass index, sleep quality, self-rated health, material

status, physical activity, diet and chronic diseases. Model 2 examines the association between leisure-time and “high” psychological distress adjusted for sex, body mass

index, sleep quality, self-rated health, material status, physical activity, diet and chronic diseases. Model 3 examines the association between transport and “high”

psychological distress adjusted for sex, body mass index, sleep quality, self-rated health, material status, physical activity, diet and chronic diseases. Model 4 examines

the association between total sedentary behavior and “high” psychological distress adjusted for sex, body mass index, sleep quality, self-rated health, material status, physical

activity, diet and chronic diseases. aP<0.05; bP<0.01; cP<0.001.
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could be explained by several mechanisms. First, the

majority of previous studies have been conducted among

adolescent14 and adult8,11,13 populations who are at more

extreme risk of having some kind of mental disorder,

compared to older adults.15 Second, one previous study

exploring what older adults think of television in the con-

text of depression showed that participants with low edu-

cation mentioned that television could be helpful in

decreasing depression symptoms.25 Since our results

showed that watching television and being on the compu-

ter/tablet lower the level of psychological distress, such

association could be possibly driven by a high percentage

of our participants (83.7%) who reported having low

material status (which is remotely associated with educa-

tional level). Third, older adults in general do not seem to

experience the same stress-buffering effects watching tele-

vision compared to young and middle-aged adults.26 They

also report more positive affects, less negative affects and

greater life satisfaction by being in front of screens.27

Finally, one previous study showed that the attenuated

effect of the time watching television and experienced

stress was mediated by lower stress ratings among older

adults, which is not surprising since a significant

smaller percent of participants reported experiencing

“high” psychological distress in the last month.26

Next, our results also showed that more sedentary

time spent in leisure was associated with lower like-

lihood of having “high” psychological distress. As in

one previous study,28 leisure-time sedentary behavior

was the most frequent purpose of sedentary behavior

in our study. It is worthwhile of noticing that we

summed the time spent reading, hanging out with family

and friends/socializing and doing hobbies. Thus, most of

these behaviors are done in groups and previous studies

have questioned whether social time spent in aforemen-

tioned behaviors could possibly be good for health in

older adults, even though it is predominantly

sedentary.29 One study showed that depression can be

influenced by social isolation (loneliness) leading to the

conclusion that social activities, especially done in

groups could have beneficial effects on mental

health.29 Another study showed that cognitively

demanding activities, like reading or solving cross-

words, may even facilitate cognitive functioning.30

Finally, 7% of our participants reported helping others

by taking care of them, increasing social interaction and

a sense of a societal role.31

Our findings suggest that older adults who spent the

highest amount of time in transport were more likely to

have “high” psychological distress. Our results are in line

with the previous one.32 Specifically, Office for National

Statistics showed a strong negative association between pas-

sive commuting and well-being, that is commuting by bus or

rail for more than 30 mins increase the odds of “poor” well-

being, in comparison to shorter journeys by any mode. The

same report stated that possible reasons for such association

might be short-term constraints, changes in circumstance and

not willing to change commuting patterns where individuals

might not recognize potential benefits of changing commute

(for example, from passive to active) on both physical and

mental health.32

Finally, our results showed that participants who were

in the highest quartile of total sedentary time were at

decreased risk of being highly distressed, compared to

those who were in the first quartile. As for screen- and

leisure-time sedentary behaviors, our results are contrary

to other findings on this topic.8,11–13 Leisure-time and

screen-time sedentary behaviors had stronger association

with total sedentary behavior, compared to transport.

Therefore, it is possible that the association between total

sedentary behavior and psychological distress in our study

was driven by domain-specific and separate associations of

screen-time and leisure-time with psychological distress.

Since screen- and leisure-time sedentary behaviors are

often done in groups (socializing, watching television

and doing hobbies together), it seems that they have ben-

eficial effects on mental health in older adults, although

being sedentary.

This study has a few strengths. First, we based our study

on a relatively large sample of older adults. Second, we used

numerous covariates to adjust for potential associations

between domain-specific sedentary behaviors and total

sedentary behavior and “high” psychological distress. In

addition, we adjusted for body mass index. Recently,

a study by Hamer and Stamatakis33 showed a U-shaped

association between body mass index and psychological

distress. On the other hand, sedentary behavior interven-

tions, although with small clinical effect must be incorpo-

rated in multicomponent interventions for treating obese

individuals.34

Our study has several limitations. First, by using

a cross-sectional design of the study, we cannot define

the causality of the association, so our findings must be

interpreted with caution. Second, we used subjective
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measures to assess domain-specific sedentary behaviors

and psychological distress. One previous study showed

that self-reported sedentary time was 3.6 hrs/day lower

than accelerometer-derived sedentary time, so it is possible

that participants in our study under-reported their domain-

specific sedentary time, which might have led to potential

measurement error.22 Third, we conveniently chose six

neighborhoods from the city of Zagreb, limiting the gen-

eralizability and practical implications of our results to

other older individuals who are in nursing homes or situ-

ated in other neighborhoods. Fourth, we additionally

adjusted for sleep quality and since psychological distress

includes difficulty in sleeping, it is possible that by includ-

ing sleep quality as a potential covariate, estimates are

likely to be under-estimated. Finally, we did not include

genetic factors (specific genes) as potential covariates,

since one previous study has shown that genetic features

might be associated with the occurrence of “poor” mental

health.35 Future studies should use objective measures

(accelerometers) and detailed check-ups by medical doc-

tors in psychology/psychiatry institutions in a follow-up

design (longitudinal), in order to establish causal associa-

tion between domain-specific and total sedentary beha-

viors and psychological distress in older adults.

Conclusion
Our study shows that more time spent in front of screens,

leisure and in total sedentary behavior is associated with

lower levels, while more time spent in transport is asso-

ciated with higher levels of psychological distress. Thus,

by implementing strategies that would increase active

transport and leverage social capital throughout bonding

and socializing in communities of older adults are

warranted.
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