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Television Viewing Increases Risk of Type 2 Diabetes,
Cardiovascular Disease, and Mortality
Reviewed by Arlene Chung, MD, MHA, and Michael Pignone, MD, MPH
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SUMMARY
Design. A meta-analysis of prospective observational studies.
Subjects. The meta-analysis included eight prospective observational
studies. (Four studies examined type
2 diabetes; four studies examined fatal or nonfatal cardiovascular disease
[CVD]; and three studies examined
all-cause mortality.) The four studies
addressing type 2 diabetes included
175,938 participants; the four studies
examining fatal or nonfatal CVD had
a total of 34,253 participants; and the
three studies that examined all-cause
mortality included 26,509 participants. Mean follow-up duration was
8.5 years for studies examining type 2
diabetes, 10 years for those examining
fatal or nonfatal CVD, and 7 years
for those addressing all-cause mortality. Each of the study populations
was healthy at baseline.
Methods. The goal of the metaanalysis was to determine the association between TV viewing and
the risk of type 2 diabetes, fatal or
nonfatal CVD, and all-cause mortality. Random effects models were used
to pool relative risk (RR) estimates,
and heterogeneity among studies
was examined by I2 statistics. Sensitivity analyses evaluated whether
meta-analysis results could have been
affected by a single study.
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Results. The pooled RR of developing type 2 diabetes per every 2
hours of TV watching per day was
1.20 (95% CI 1.14–1.27). The risk
of fatal or nonfatal cardiovascular
events was 1.15 (95% CI 1.05–1.23),
and risk for all-cause mortality was
1.13 (95% CI 1.07–1.18). Risk of
all-cause mortality appeared to increase at a threshold of > 3 hours of
television watching per day, but both
type 2 diabetes and CVD had linear
increases in risk with each additional
2 hours per day of TV watching.
Data were not available to fully assess
the degree to which dietary intake
and physical inactivity explain the
negative effects of TV viewing on
outcomes.
Conclusion. TV viewing was associated with increased risk of type 2
diabetes, cardiovascular events, and
all-cause mortality in a dose-dependent manner.
COMMENTARY
American adults watch an average
of 5 hours of television daily, and TV
watching time seems to increase with
age.1 TV viewing time varies across
other Western countries, with those
in European countries watching an
average of 2–3 hours per day.2 In an
era in which television watching is
the predominant sedentary activity,
this meta-analysis by Grontved et al.
provides valuable information about
the health risks associated with television watching.
It is well known that sedentary
behaviors, including television

watching, place one at risk for obesity,3–5 and one study showed that
adults gain an average of 0.3 lb per
hour of TV watching.4 Other studies
have shown that television watching
is associated with increased blood
pressure, LDL cholesterol, and
triglyceride levels and lower HDL
cholesterol levels.6–9
This is the first meta-analysis to
directly quantify the effects of TV
viewing on health outcomes. TV
watching is a sedentary activity and
is also associated with higher caloric
intake and snacking.10,11 The authors
explored the extent to which the
relationships between TV watching
and adverse health outcomes are
explained by physical inactivity and
adverse dietary patterns by examining how adjustment for reported diet
and BMI affected the risks associated with TV viewing.
The risk of developing type 2 diabetes per 2 hours of TV viewing time
each day was only slightly attenuated after adjustment for available
dietary factors (pooled RR 1.18, 95%
CI 1.12–1.25). After adjustment for
BMI, the pooled estimate of risk was
reduced to 1.13 (95% CI 1.08–1.18).
For fatal or nonfatal CVD and
all-cause mortality, adjustment for
dietary intake and BMI did not substantially change the point estimates
for the relative risks.
Although this meta-analysis
provides important information on
the associations between TV viewing
and the risk of developing chronic
disease and death, its limitations
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include pooling of only a small
number of studies for each outcome,
the use of self-reported TV viewing
time, and the inability to account
for other types of screen time such
as computer or videogame time.
Because there were small numbers
of studies, the analysis could not
determine whether heterogeneity in
summary estimates resulted from
differences in the quality of the studies or whether certain populations
may be more vulnerable to increased
risk from TV viewing.
Additionally, the meta-analysis is
limited by the inability to adequately
determine the extent of the influences of physical activity and dietary
intake on TV viewing for chronic
disease outcomes and all-cause
mortality. For example, some people
watch TV while exercising, and their
risk may be lower than those who
are sedentary while watching TV.
Because the dietary intake data were
not robust, the researchers could not
assess whether television viewing
is associated with unhealthy eating
behaviors, increased total caloric
intake, and intake of unhealthy
foods, although other studies do
suggest that this is the case.10,11
Undesirable eating behaviors and
physical inactivity may be associated with TV watching and are likely
mediators of the risk for developing
chronic disease.
Despite these limitations, this
meta-analysis had a number of
strengths, including large sample
sizes for each study outcome and
long follow-up periods. Following
participants over time for incident
disease makes it less likely that
chronic disease is what is making
them more likely to watch TV.
This meta-analysis provides
supporting evidence that time spent
watching television is associated
with long-term health risks of type 2
diabetes, CVD, and all-cause mortality. Future studies should examine
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the influences of objectively measured physical activity, measured
BMI (baseline and follow-up), poverty and socioeconomic status, and
detailed dietary factors (total caloric
intake, categorization of foods into
healthy and unhealthy foods, and
the quantity of food and beverage
intake during screen time) on the
association between TV viewing and
risk of incident diabetes, CVD, and
mortality. To better quantify the risk
of total screen time, future studies
should also take into consideration
all types of screen time, including
computer, videogames (sedentary
vs. physically interactive), and other
handheld devices.
It is reasonable that decreasing
TV time may lead to health benefits,
especially if that time is replaced by
physical activity. There is some evidence that the snacking that occurs
during television viewing increases
both daily total caloric intake and
dietary fat intake.11 Decreasing
screen time may also reduce total
caloric intake and consumption of
unhealthy foods such as fast foods
and sugar-sweetened beverages and
thereby lead to reduction in BMI
over time.
Although there have been
promising results for interventions focused on reducing TV time
in children, few studies have been
conducted in adults.12–17 In one study,
children in the treatment group that
aimed to reduce sedentary behaviors, including TV time, lost more
weight than those in the group that
focused on increasing physical activity.18 Other studies in children have
shown that interventions to reduce
TV time, associated snacking and
eating behaviors, and time spent
watching TV while eating, as well as
those involving removing TVs from
bedrooms, are promising.12,13,15–18
Further studies in adults are
needed to examine whether decreasing TV time can decrease the risk

for or prevent the development
of chronic disease and mortality.
Although many studies have targeted eating behaviors and physical
activity, interventions aimed at
reducing TV time, replacing screen
time with physical activity, and
reducing unhealthy eating behaviors
during TV viewing may be particularly useful.
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