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[ Abstract]
illnesses in middle-aged and older adults. Methods The study was based on a cohort of 500 000 participants from UK

Objective To explore the relationship between the duration of TV screen exposure and mental

Biobank. A prospective cohort of participants with TV screen exposure was established based on the exposure factor of
the participants' daily TV watching time. The outcome was defined as psychological problem-related outcomes. The
follow-up period extended from the time of baseline assessment of the participants to December 31, 2019. Cox
proportional hazard model was used to calculate the hazard ratio (HR) of suicide attempts and mental illnesses in the
population covered by the study. Results A total of 410 946 participants were followed up for an average of 10.8 years
and 33 071 of them experienced an outcome events. Compared with the group of participants who had 0-1 h of daily TV
time, the group of participants who watched TV for more than 5 h per day had an HR of 1.37 (95% confidence interval
[CI]: 1.31-1.44). In stratified analysis, we found that, compared with individuals aged 45 years and over, individuals who
were 38-44 years old were at a higher risk of developing mental illness when they watched TV for long periods of time (>
5h HR 1.83, 95% CI: 1.55-2.15). Long periods of outdoor activities reduced the risk of mental illness for individuals who
watched TV for long periods of time (>5 h HR 1.26, 95% CI: 1.16-1.37). Having less than 5 hours of sleep increased the
mental health risks of individuals who watched TV for long periods of time (>5 h HR 1.56, 95% CI: 1.34-1.81) and when
sleep duration increased, TV watching showed decreased impact on mental health risks (>5 h HR dropped from 1.56 to
1.19). Conclusion  Our findings suggest that TV viewing for long periods of time increases the risk of mental illness.
Increaseing outdoor activity time and sleep time reduces the negative impact of watching TV on mental health.
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Table 1 Baseline data

TV time/(h/d)
Characteristics
0-1(n=86315) 2-3(n=209554) 4-5(n=95098) >5(n=19979)

Male/case (%) 39124 (45.3) 98255 (46.9) 44287 (46.6) 9776 (48.9) <0.001

Age®/case (%) <0.001
38-44 yr. 12564 (14.6) 22887 (10.9) 5595 (5.9) 998 (5.0)

45-59 yr. 46034 (53.3) 100077 (47.8) 35961 (37.8) 6464 (32.4)
60-64 yr. 16806 (19.5) 49416 (23.6) 27732 (29.2) 6015 (30.1)
=65 yr. 10911 (12.6) 37174 (17.7) 25810 (27.1) 6502 (32.5)

Education/case (%) <0.001

College or university degree 55072 (63.8) 96605 (46.1) 29855 (31.4) 4651 (23.3)
High school degree 10319 (12.0) 25858 (12.3) 8743 (9.2) 1349 (6.8)
Less than high school 15242 (17.7) 58418 (27.9) 29923 (31.5) 5272 (26.4)

Unknown 5682 (6.6) 28673 (13.7) 26577 (27.9) 8707 (43.6)

Ethnicity/case (%) <0.001
White 74868 (86.7) 190771 (91.0) 88463 (93.0) 18370 (91.9)

Others 11061 (12.8) 18150 (8.7) 6391 (6.7) 1544 (7.7)
Unknown 386 (0.4) 633 (0.3) 244 (0.3) 65 (0.3)

Mean TDI (SD) ~1.38 (3.03) ~1.65 (2.89) -1.30(3.08)  -0.10(3.51) <0.001

Average total household income before tax/case (%) <0.001
< £18000 9329 (10.8) 30568 (14.6) 24572 (25.8) 8280 (41.4)

£18000- £ 29999 15084 (17.5) 45875 (21.9) 24043 (25.3) 4378 (21.9)
£30000- £51999 20774 (24.1) 52579 (25.1) 18615 (19.6) 2324 (11.6)
£52000- £ 100000 22739 (26.3) 42766 (20.4) 9908 (10.4) 855 (4.3)
> £100000 9085 (10.5) 10145 (4.8) 1505 (1.6) 126 (0.6)
Unknown 9304 (10.8) 27621 (13.2) 16455 (17.3) 4016 (20.1)

Smoking status/case (%) <0.001
Never 54123 (62.7) 121924 (58.2) 49593 (52.1) 9120 (45.6)

Previous 26267 (30.4) 71008 (33.9) 36063 (37.9) 7811 (39.1)
Current 5712 (6.6) 15926 (7.6) 9045 (9.5) 2932 (14.7)
Unknown 213 (0.2) 696 (0.3) 397 (0.4) 116 (0.6)

Alcohol drinking status/case (%) <0.001

Never 4234 (4.9) 8157 (3.9) 4067 (4.3) 1186 (5.9)
Previous 2563 (3.0) 5487 (2.6) 3181 (3.3) 1152 (5.8)
Current 79451 (92.0) 195766 (93.4) 87770 (92.3) 17605 (88.1)

Unknown 67 (0.1) 144 (0.1) 80 (0.1) 36 (0.2)

Frequency of visiting friends or family/case (%) <0.001
Almost daily 8557 (9.9) 22648 (10.8) 12009 (12.6) 2900 (14.5)

2-4 times a week 24136 (28.0) 64051 (30.6) 31201 (32.8) 6338 (31.7)
Once a week 32079 (37.2) 77045 (36.8) 32575 (34.3) 6136 (30.7)
Once a month 13643 (15.8) 28860 (13.8) 11196 (11.8) 2269 (11.4)
Once every few months 6164 (7.1) 13408 (6.4) 6056 (6.4) 1536 (7.7)
Never or almost never 1098 (1.3) 2288 (1.1) 1355 (1.4) 543 (2.7)
No friends/family outside the household 196 (0.2) 326 (0.2) 203 (0.2) 113 (0.6)
Unknown 442 (0.5) 928 (0.4) 503 (0.5) 144 (0.7)

IPAQ activity group/case (%) <0.001
Low 12201 (14.1) 30370 (14.5) 14812 (15.6) 4181 (20.9)
Moderate 30914 (35.8) 70960 (33.9) 30222 (31.8) 5989 (30.0)

High 31336 (36.3) 72005 (34.4) 29265 (30.8) 4730 (23.7)
Unknown 11864 (13.7) 36219 (17.3) 20799 (21.9) 5079 (25.4)

Ever seeing a psychiatrist for nerves, anxiety, tension or depression/case (%) <0.001
No 62917 (72.9) 151976 (72.5) 67436 (70.9) 13347 (66.8)

Yes 22849 (26.5) 56039 (26.7) 26870 (28.3) 6392 (32.0)
Unknown 549 (0.6) 1539 (0.7) 792 (0.8) 240 (1.2)

Life events/case (%) <0.001
Never 49522 (57.4) 119548 (57.0) 53254 (56.0) 10156 (50.8)

Ever 36402 (42.2) 89019 (42.5) 41256 (43.4) 9606 (48.1)
Unknown 391 (0.5) 987 (0.5) 588 (0.6) 217 (1.1)
Family history of depression/case (%) 2770 (3.2) 5502 (2.6) 2215 (2.3) 454 (2.3) <0.001

TDI: Townsend Deprivation Index; IPAQ: International Physical Activity Questionnaire. * The paticipants were divided into groups according to the World
Health Organization (WHO) classification and British retirement age: young people (age<44 years); middle age (age 45-59 years); elderly (age 60-64 years), and

old age (=65 years or more).
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Table 2 Relation of TV time (the categorical variable) with mental illness and related health outcomes

TV time/(h/d) n Number of cases (incidence density)* AR HR (95% CI)
0-1 86315 5491 (6.13) 0.00 1.00
2-3 209554 15672 (7.27) 1.14 1.08 (1.05-1.11)
4-5 95098 9055 (9.45) 3.32 1.18 (1.14-1.22)
>5 19979 2853 (14.85) 8.72 1.37(1.31-1.44)

AR: attributable risk; HR: risk ratio; CI: confidence interval. * Incidence density: incidence per 1000 person-years.
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Table 3 Influence of age, intensity of physical activity, time spent outdoors, sleep duration, and sociability on the relation of television watching time

with mental illness and related health outcomes

HR (95% CI)
Stratification factor n Number of cases
0-1h/d 2-3h/d 4-5h/d >5h/d
Agelyr. 410946 33071
38-44 42044 3641 1.00 1.09 (1.01-1.19) 1.43 (1.29-1.58) 1.83 (1.55-2.15)
45-59 188536 15363 1.00 1.12 (1.07-1.16) 1.24 (1.18-1.31) 1.57 (1.45-1.69)
>60 180366 14067 1.00 1.13 (1.06-1.19) 1.28 (1.21-1.35) 1.57 (1.46-1.69)
IPAQ activity group 336985 26123
Low 61564 5693 1.00 1.04 (0.96-1.12) 1.14 (1.05-1.24) 1.28 (1.15-1.43)
Moderate 138085 10153 1.00 1.08 (1.03-1.15) 1.20 (1.13-1.28) 1.38 (1.26-1.51)
High 137336 10277 1.00 1.06 (1.01-1.12) 1.16 (1.09-1.24) 1.27 (1.16-1.40)
Time spend outdoors in summer 385337 30625
Low 179619 13025 1.00 1.10 (1.05-1.15) 1.20 (1.14-1.27) 1.50 (1.38-1.62)
Moderate 83291 6542 1.00 1.03 (0.95-1.10) 1.07 (0.99-1.16) 1.20 (1.07-1.34)
High 122427 11058 1.00 1.07 (1.00-1.13) 1.17 (1.10-1.25) 1.26 (1.16-1.37)
Sleep duration/h 409378 32858
<5 20403 2642 1.00 1.11 (0.98-1.25) 1.20 (1.05-1.36) 1.56 (1.34-1.81)
6-8 360674 27259 1.00 1.08 (1.05-1.12) 1.18 (1.13-1.23) 1.34 (1.27-1.42)
=9 28301 2957 1.00 1.00 (0.89-1.12) 1.04 (0.92-1.18) 1.19 (1.03-1.38)
Frequency of visiting friends or family 408929 32861
High 319675 25458 1.00 1.10 (1.06-1.14) 1.20 (1.15-1.25) 1.39 (1.32-1.47)
Moderate 83132 6522 1.00 1.07 (1.00-1.14) 1.16 (1.08-1.26) 1.34 (1.20-1.49)
Low 6122 881 1.00 0.80 (0.66-0.97) 0.92 (0.75-1.12) 1.16 (0.92-1.46)
Frequency of participation in social activities 409772 32932
Low 121327 11154 1.00 1.05 (0.99-1.11) 1.12 (1.05-1.19) 1.29 (1.19-1.40)
Moderate 180149 14434 1.00 1.08 (1.03-1.14) 1.19 (1.13-1.25) 1.38 (1.28-1.48)
High 108296 7344 1.00 1.10 (1.04-1.17) 1.23 (1.15-1.33) 1.48 (1.32-1.67)
HR: hazard ratio; CI: confidence interval.
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Table 4 Relation of TV time with mental illness and related health outcomes measured according to the landmark time points on a followup schedule

TV time/(h/d) Total number Number of cases (incidence density)* AR HR (95% CI) p
Without lag time 410946 33071

0-1 86315 5491 (6.13) 0.00 1.00

2-3 209554 15672 (7.27) 1.14 1.08 (1.05-1.11) <0.001

4-5 95098 9055 (9.45) 3.32 1.18 (1.14-1.22) <0.001

>5 19979 2853 (14.85) 8.72 1.37 (1.31-1.44) <0.001
3 months of lag time 410020 32242

0-1 86163 5347 (5.97) 0.00 1.00

2-3 209116 15274 (7.09) 1.12 1.08 (1.05-1.11) <0.001

4-5 94846 8835(9.22) 3.25 1.18 (1.14-1.22) <0.001

>5 19895 2786 (14.50) 8.53 1.37 (1.31-1.44) <0.001
6 months of lag time 409112 31494

0-1 86021 5227 (5.83) 0.00 1.00

2-3 208691 14926 (6.92) 1.09 1.08 (1.04-1.11) <0.001

4-5 94592 8613 (8.99) 3.16 1.17 (1.13-1.22) <0.001

>5 19808 2728 (14.20) 8.37 1.37 (1.31-1.44) <0.001
1 year of lag time 407154 29929

0-1 85656 4916 (5.49) 0.00 1.00

2-3 207781 14193 (6.59) 1.10 1.09 (1.05-1.12) <0.001

4-5 94095 8228 (8.59) 3.10 1.19 (1.14-1.23) <0.001

>5 19622 2592 (13.51) 8.02 1.38 (1.32-1.46) <0.001
3 years of lag time 396974 21962

0-1 84010 3597 (4.03) 0.00 1.00

2-3 203098 10469 (4.88) 0.85 1.09 (1.05-1.14) <0.001

4-5 91165 5992 (6.30) 2.27 1.18 (1.13-1.23) <0.001

>5 18701 1904 (10.02) 5.99 1.41 (1.33-1.50) <0.001
5 years of lag time 385293 12920

0-1 82117 2084 (2.35) 0.00 1.00

2-3 197637 6230 (2.93) 0.58 1.12 (1.07-1.18) <0.001

4-5 87912 3529 (3.76) 1.41 1.21(1.14-1.28) <0.001

>5 17627 1077 (5.80) 3.45 1.43 (1.33-1.55) <0.001

AR: attributable risk; HR: risk ratio; CI: confidence interval. * Incidence density: incidence per 1000 person-years.
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