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OBJECTIVE — We examined associations between television viewing and prevalence of the
metabolic syndrome among a representative sample of Caribbean-origin Hispanic elders living in
Massachusetts.
RESEARCH DESIGN AND METHODS — We conducted a cross-sectional analysis of
350 Puerto Rican and 105 Dominican elders (ⱖ60 years). Information on television viewing
hours was collected by a questionnaire. The metabolic syndrome was defined by using the
definition from the National Cholesterol Education Program.
RESULTS — Prevalences for the metabolic syndrome were 50.1 and 56.9% among Puerto
Ricans and Dominicans, respectively. Of the subjects, 82.6% had high blood pressure and 61.4%
had high fasting glucose. Prevalence of the syndrome was significantly associated with television
viewing. Each additional hour of television viewing was associated with a 19% greater likelihood
of having the metabolic syndrome (odds ratio [OR] 1.19, 95% CI 1.1–1.3, P for trend 0.002),
after adjusting for age, sex, ethnicity, BMI, education, alcohol use, smoking, household arrangement, physical activity, intake of energy and fat, and activities-of-daily-living score. We did not
observe significant interactions of television viewing with sex, smoking status, alcohol use, or
BMI (P for interaction ⬎0.15 for all) in relation to presence of the metabolic syndrome.
CONCLUSIONS — A high prevalence of the metabolic syndrome in a representative sample
of Caribbean-origin Hispanic elders was associated with prolonged television viewing, independent of physical activity and energy intake. Longitudinal studies are needed to clarify the causality of this relationship.
Diabetes Care 30:694 –700, 2007

T

he metabolic syndrome is a cluster
of abnormalities that tend to occur
together in some individuals. These
include abdominal obesity, insulin resistance, glucose intolerance, dyslipidemia,
and high blood pressure (1). This syndrome is associated with diabetes, cardiovascular disease, and mortality (2). It is
prevalent, with up to 25% of adults and
⬎40% of elders affected in the U.S. (3–5).
Mexican Americans have been shown to

have a higher prevalence of the syndrome
relative to the general population (4).
However, little information is available
for other Hispanic subgroups. We have
shown previously that hypertension, obesity, and diabetes were prevalent among
Puerto Rican and Dominican elders living
in Massachusetts (6,7).
Prolonged television viewing, a major
sedentary behavior in the U.S., has been
identified as a risk factor for diabetes and
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obesity (8 –10) and has been associated
with components of the metabolic syndrome (9 –12). Television viewing may be
associated with low physical activity and
high energy intake. It may also contribute
to the metabolic syndrome through associated poor eating habits (13). It has been
suggested that television viewing is associated with lower metabolic rate than
other sitting activities, such as reading
(14). Recently, several studies showed
positive associations between television
viewing and the metabolic syndrome
(15–17). However, most participants in
these studies were non-Hispanic whites.
Because the metabolic syndrome is more
prevalent in Hispanic groups than in the
general population, it is of considerable
importance to identify potential modifiable risk factors in this group. We, therefore, hypothesized that prolonged
television viewing time would be associated with risk of the metabolic syndrome
among a representative sample of Puerto
Rican and Dominican elders living in
Massachusetts.
RESEARCH DESIGN AND
METHODS — The sampling and design for this study have been described
elsewhere (6,18). To obtain a representative sample of Hispanic elders in Massachusetts, we used Census data in a twostage method with sampling
proportionate to size (19). First, counties
were allowed to randomly fall into the
sample, proportionate to the size of the
Hispanic population. Within these selected counties, we randomly sampled
census blocks where at least two Hispanic
elders, aged ⱖ55 years, were reported in
1990. Subjects were then located through
door-to-door enumeration. Return visits
to the block were made up to three times,
including evening and weekend visits, to
complete information from a randomly
selected starting household through the
last household with an identified subject.
This methodology was designed to minimize any potential design effect and to
avoid the need for sampling weights.
In total, 940 eligible Hispanics were
located and invited to participate, and
779 (471 Puerto Ricans, 143 Dominicans,
DIABETES CARE, VOLUME 30, NUMBER 3, MARCH 2007
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and 165 of other origin) completed interviews between 1993 and 1997. In the
present study, we included only the two
largest Hispanic subgroups, Puerto
Ricans and Dominicans. More than 90%
of Puerto Ricans and 86% of Dominicans
invited agreed to participate. Hispanics of
other origin were not included, due to
small numbers in diverse groups. Approximately 75% of subjects (350 Puerto
Ricans and 105 Dominicans) had available data on both television viewing and
fasting plasma measurements for the current analyses. Subjects without blood data
had similar sex distribution, education
level, smoking status, and alcohol use as
subjects with blood data. The institutional review board of Tufts University/
New England Medical Center approved
the protocol, and subjects gave written informed consent before participating.
Field data collection
Information on television viewing hours
was collected by asking subjects to report
the average number of hours they spent
per day watching television in the past
week. Similar methods have been used
previously (8,15,16). Physical activity
was estimated with a modified version of
the Harvard Alumni Physical Activity
Questionnaire. Participants were asked
for the number of hours per day (mean of
a regular weekday and a regular weekend
day) spent sleeping, sitting, and engaged
in light, moderate, and heavy (vigorous)
activities. The time spent in each of these
activity categories was multiplied by the
weighting factors 1.0, 1.1, 1.5, 2.4, and
5.0, respectively, and then summed to
create a physical activity score (7,20). The
cutoff score of 29 was considered conservative for sedentary activity, assuming 8 h
of sleep, 8 h of sitting, and 8 h of light
activity (7).
According to the Adult Treatment
Panel III (ATP III) report (1), the presence
of three or more of the following criteria
define the metabolic syndrome: 1) abdominal obesity, waist circumference
⬎102 cm in men or ⬎88 cm in women;
2) hypertriglyceridemia, plasma triacylglycerol ⱖ1.7 mmol/l (150 mg/dl); 3) low
HDL cholesterol, ⬍1.04 mmol/l (40 mg/
dl) in men or ⬍1.30 mmol/l (50 mg/dl) in
women; 4) high blood pressure, ⱖ130/85
mmHg, or currently using antihypertensive medication; and 5) high fasting glucose, ⱖ5.55 mmol/l (100 mg/dl), or
current use of medications for diabetes
(insulin or oral medicines). The International Diabetes Federation (IDF) recently
DIABETES CARE, VOLUME 30, NUMBER 3, MARCH 2007

proposed a new definition for the metabolic syndrome that is the same as the
Adult Treatment Panel III, with the exception that ethnic group specific cutoff
points for waist circumference are used
(21). For Central and South Americans,
the IDF proposed cutoff points of ⱖ90 cm
in men or ⱖ80 cm in women for waist
circumference (21). In the present study,
we use the Adult Treatment Panel III definition as a primary analysis but also report the prevalence of the metabolic
syndrome based on the IDF definition.
Blood pressure, body weight, and
height were measured in duplicate by
trained fieldworkers. BMI was calculated
as weight (kg)/height (m2). BMI ⱖ30
kg/m2 was defined as obesity. Waist circumference was measured to the nearest
tenth of a centimeter, with a nonstretchable measuring tape held at the level of the
smallest area of the waist. We measured
hip circumference at the level of the maximal protrusion of the gluteal muscles
(hips). The position was verified by passing the tape measure above and below the
observed maximum. Waist-to-hip ratio
was calculated as waist circumference
(cm)/hip (cm). Cutoff points of 0.90 cm
in men or 0.85 cm in women were used in
our study because they have been shown
to relate to the presence of type 2 diabetes,
hypertension, and dyslipidemia in Hispanic adults (22).
Fasting (12-h) blood samples were
drawn and collected in tubes containing
0.15% EDTA and centrifuged at 2,500g
for 20 min at 4o to separate plasma.
Plasma total cholesterol, triacylglycerol,
and HDL cholesterol were measured by
enzymatic methods with an automated
analyzer (CCX analyzer; Abbott Diagnostics Spectrum, Irving, TX) and Abbott enzymatic reagents. Blood glucose was
analyzed with the hexokinase enzymatic
method (Sigma, St. Louis, MO). Plasma
total cholesterol–to–HDL cholesterol ratios ⬎4.5 were considered high.
Dietary intake was assessed with a
semiquantitative food frequency questionnaire adapted and validated for use
with this population (23). Current alcohol use was calculated from the food frequency questionnaire and then was
categorized as moderate (up to one drink/
day for women and up to two drinks/day
for men) and heavy (greater than these
intakes), based on 13.2 g alcohol/drink.
Use of medication was assessed in the
home by obtaining medication packaging. Information on age (years), household arrangement, education (years), and

smoking (current, former, and never) was
collected by questionnaire. Functional
status was assessed with a 12-item activities-of-daily-living (ADL) questionnaire
with a total score of 36 (6). Subjects with
a score of 0 were defined as having “no
disability,” 1–5 as “some disability,” and
6 –36 as “considerable disability” (6).
Statistical analysis
Statistical analyses were completed with
SAS version 8.1 (SAS Institute, Cary, NC).
Subjects were divided into quartile categories of television viewing time. Means
were compared using the General Linear
Models procedure in SAS, with Dunnett
adjustment for multiple comparisons (the
lowest quartile as reference). Logistic regression was used to test differences in
prevalence across quartiles and to calculate odds ratios (ORs) and 95% CIs. Analyses were adjusted for age (years), sex,
ethnicity, BMI (kg/m2), education (years),
household arrangement (married/lives
with spouse, unmarried/lives with others,
and unmarried/lives alone), smoking
(current, former, and never), current alcohol use (heavy drinker: more than one
drink/day for women or two drinks/day
for men; moderate drinker: less than
these; and nondrinker, based on 13.2 g
alcohol/drink), physical activity (by quartiles), total energy intake (MJ/day), saturated fat intake (% total energy),
polyunsaturated fat intake (% total energy), trans fat intake (% total energy),
fruit and vegetable intake (servings/day),
and ADL score. They were selected as potential confounders that may be associated with both television viewing pattern
and risk of metabolic syndrome. To avoid
the influence of outliers, linear trends
were tested for significance by assigning
each subject the median of television
viewing hours for the quartile, i.e., 1, 2, 4,
and 7 h/day for quartiles 1– 4, respectively. We treated these median values as
a continuous variable in the regression
model and calculated the OR associated
with each additional hour of television
viewing, as done in previous studies
(8,11,18).
Because earlier evidence has suggested that sex might be an effect modifier
for the association between television
viewing and metabolic syndrome, we examined interactions of television viewing
with sex. We also examined interaction of
television viewing with other important
risk factors of the metabolic syndrome,
including current smoking status (yes/
no), current alcohol use (yes/no), and
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Table 1—Characteristics and dietary intake by quartile of television viewing time
Television viewing time by quartile (h/day)

n
Age (years)
Female
BMI (kg/m2)
Education (years)
Puerto Rican
Smoking
Never smoker
Former
Current
Alcohol use†
Non-drinker
Moderate
Heavy
Household arrangement
Married/lives with spouse
Unmarried/lives with others
Unmarried/lives alone
Physical activity score
ADL score
Energy intake (MJ/day)
Total fat intake (% total energy)
Saturated fat intake (% total energy)
Polyunsaturated fat intake (% total energy)
Trans fat intake (% total energy)

1 关1.0 (0–1.5)兴*

2 关2.0 (1.6–3.4)兴

3 关4.0 (3.5–5.5)兴

4 关7.0 (5.6–18.0)兴

93
69.5 ⫾ 7.3
60.0
27.8 ⫾ 6.3
4.3 ⫾ 4.8
75.3

148
68.9 ⫾ 7.3
51.3
27.7 ⫾ 4.8
5.0 ⫾ 4.2
79.0

100
68.8 ⫾ 7.0
62.0
28.4 ⫾ 5.3
4.4 ⫾ 3.5
75.0

114
68.0 ⫾ 6.9
68.4
28.5 ⫾ 6.0
4.4 ⫾ 3.7
77.2

54.8
31.2
14.0

41.9
44.6
13.5

42.0
44.0
14.0

44.7
32.5
22.8

85.7
12.1
2.2

76.1
20.3
3.6

76.0
18.8
5.2

76.6
21.6
1.8

23.7
41.9
34.4
29.4 ⫾ 3.1
5.8 ⫾ 7.6
7.8 ⫾ 3.2
31.6 ⫾ 5.1
10.0 ⫾ 2.5
9.2 ⫾ 2.4
1.2 ⫾ 0.6

32.4
25.7‡
41.9
29.8 ⫾ 3.3
4.0 ⫾ 5.5
7.1 ⫾ 2.7
30.5 ⫾ 5.7
9.7 ⫾ 3.1
8.8 ⫾ 2.3
1.0 ⫾ 0.6

39.0‡
34.0
27.0
29.3 ⫾ 2.5
3.7 ⫾ 5.8
7.3 ⫾ 3.6
29.9 ⫾ 5.8
9.0 ⫾ 2.7‡
9.3 ⫾ 2.4
0.9 ⫾ 0.5§

41.2§
33.3
25.5
27.7 ⫾ 2.2㛳
5.7 ⫾ 7.0
6.9 ⫾ 2.7
30.6 ⫾ 5.6
10.1 ⫾ 2.9
8.5 ⫾ 2.4
1.1 ⫾ 0.6

Data are means ⫾ SD or percent. *Median (range) (hours/day). †Moderate: up to one drink/day for women and up to two drinks/day for men; heavy: greater than
these intakes. Based on 13.2 g of alcohol/drink. ‡P ⬍ 0.05, §P ⬍ 0.01, and 㛳P ⬍ 0.001 compared with lowest quartile, adjusted for age.

obesity (BMI ⬍30 vs. ⱖ30 kg/m2), to determine if there was different risk associated with categories of these variables. To
test significance for interaction, we included multiplicative terms in the logistic
regression models, with adjustment for
other potential confounders.
RESULTS — There was a sevenfold
difference in median television viewing
hours between the highest and lowest
quartiles of the population (Table 1).
Those who were married and living with a
spouse spent more time watching television than other subgroups. Those in the
highest television viewing category were
more likely to have a low physical activity
score relative to those watching less
television.
Prevalences for the metabolic syndrome were 50.1 and 56.9% among
Puerto Ricans and Dominicans, respectively, according to the Adult Treatment
Panel III definition. Prevalences of individual metabolic abnormalities were
44.2% for abdominal obesity, 41.8% for
hypertriglyceridemia, 35.6% for low
696

HDL, 82.6% for high blood pressure, and
61.4% for high fasting glucose. Among
subjects with the metabolic syndrome,
56% self-reported diabetes, 72.8% hypertension, and 27.6% heart disease; 34.6%
reported use of diabetes medications,
72.7% of diuretics or cardiovascular medications, and 67.1% of other antihypertensive drugs.
More frequent television viewing was
associated with a higher prevalence of the
syndrome (Fig. 1A) and of number of individual metabolic abnormalities (Fig.
1B) (P for trend ⬍0.01 for both). Subjects
in the highest quartile of television watching had a risk for the metabolic syndrome
2.2 times (OR 2.2, 95% CI 1.1– 4.2) that
for those in the lowest quartile, after adjusting for age, sex, ethnicity, BMI, education, alcohol use, smoking, and
household arrangement. Each additional
hour per day of television viewing was
associated with a 16% greater likelihood
of having the metabolic syndrome (OR
1.16, 95% CI 1.1–1.3, P for trend ⫽
0.004). With further adjustment for
physical activity, total energy intake, di-

etary intake of saturated fatty acids, polyunsaturated fatty acids, and trans fatty
acids, the OR for the metabolic syndrome
with each hour of television viewing remained significant. Further adjustment
for the ADL score produced a similar result (OR 1.19, 95% CI 1.1–1.3, P for
trend ⫽ 0.002). Excluding subjects with
ADL scores ⬎5, i.e., considerable limitation, did not change the associations materially (OR 1.16, 95% CI 1.0 –1.3, P for
trend ⫽ 0.03).
When we used the IDF definition of
metabolic syndrome, the prevalences increased to 53.2 and 60.6% among Puerto
Ricans and Dominicans, respectively, and
the association between television viewing and the syndrome remained significant. The OR for each additional hour per
day of television viewing was 1.21 (95%
CI 1.1–1.4, P ⫽ 0.0008), after adjusting
for ADL and other potential confounders.
Greater television viewing was associated with greater risk of high waist-to-hip
ratio, low HDL cholesterol, high total–to–
HDL cholesterol ratio, and high blood
pressure, after adjusting for age, sex, ethDIABETES CARE, VOLUME 30, NUMBER 3, MARCH 2007

Gao, Nelson, and Tucker

Figure 1—Television viewing and relative likelihood (ORs and 95% CI) of the metabolic syndrome (A) and number of individual abnormalities of
the metabolic syndrome (B), adjusted for age (years), sex, ethnicity, education (years), BMI, household arrangement (married/lives with spouse,
unmarried/lives with others, and unmarried/lives alone), smoking (current, former, and never), current alcohol use (heavy drinker: more than one
drink/day for women or two drinks/day for men; moderate drinker: less than these; and nondrinker, based on 13.2 g alcohol/drink), total energy
intake (MJ/day), saturated fat intake (% total energy), polyunsaturated fat intake (% total energy), trans fat intake (% total energy), fruit and
vegetable intake (servings/day), physical activity score (in quartiles), and ADL score. *P ⬍ 0.05, relative to the lowest quartile.

nicity, BMI, education, alcohol use,
smoking, and household arrangement
(Table 2). However, with the exception of
low HDL, high total–to–HDL cholesterol

ratio, and high waist-to-hip ratio, further
control for physical activity and for energy and fat intakes attenuated those relationships to nonsignificance. Further

adjustment for ADL score did not change
the results.
As expected, metabolic syndrome
was significantly associated with time

Table 2—Likelihood of individual metabolic abnormalities and risk factors of the metabolic syndrome among Hispanic elders by quartile of
television viewing time
Quartiles of television viewing time (h/day)
1 关1.0 (0–1.5)兴* 2 关2.0 (1.6–3.4)兴 3 关4.0 (3.5–5.5)兴 4 关7.0 (5.6–18.0)兴 Ptrend†

Ptrend‡

Ptrend§

0.12

0.10

Individual metabolic abnormalities of the metabolic syndrome
Abdominal obesity (%)
OR (95% CI)§
Hypertriglyceridemia (%)
OR (95% CI)§
Low HDL cholesterol (%)
OR (95% CI)§
High blood pressure (%)
OR (95% CI)†
High fasting glucose (%)
OR (95% CI)†

40.9
1
33.3
1
32.3
1
76.6
1
50.4
1

High total–to–HDL cholesterol ratio (%)
OR (95% CI)†
High waist-to-hip ratio (%)
OR (95% CI)†
High BMI (%)
OR (95% CI)†

40.9
1
67.7
1
29.0
1

36.6
45.9
56.3
1.2 (0.4–3.0)
1.5 (0.7–3.6)
2.2 (0.8–5.9)
43.2
42.0
46.5
1.5 (0.9–2.8)
1.4 (0.7–2.6)
1.7 (0.9–3.2)
27.0
39.0
50.0
0.9 (0.4–2.0)
1.2 (0.5–2.7)
2.5 (1.0–5.9)㛳
80.5
82.9
88.5
1.4 (0.7–3.1)
1.4 (0.6–3.3)
2.5 (1.0–6.0)㛳
49.3
50.0
51.8
1.1 (0.6–1.9)
1.3 (0.7–2.4)
1.5 (0.8–2.9)
Risk factors for the metabolic syndrome
46.0
1.2 (0.7–2.1)
74.3
1.6 (0.8–3.1)
32.0
1.2 (0.6–2.4)

47.0
1.3 (0.7–2.4)
79.6
2.3 (1.1–4.8)㛳
32.7
1.4 (0.7–2.7)

56.1
2.0 (1.1–3.7)㛳
82.9
3.9 (1.8–8.4)#
36.0
1.4 (0.7–2.8)

0.06
⬎0.2

⬎0.2

⬎0.2

0.02

0.02

0.01

0.04

0.09

0.09

0.14

⬎0.2

0.15

0.01

0.03

0.04

0.0003

0.0008

0.0006

⬎0.2

⬎0.2

⬎0.2

Abdominal obesity, waist circumference ⬎102 cm in men or ⬎88 cm in women; hypertriglyceridemia, plasma triacylglycerol ⱖ1.7 mmol/l (150 mg/dl); low HDL
cholesterol, ⬍1.04 mmol/l (40 mg/dl) in men or ⬍1.30 mmol/l (50 mg/dl) in women; high blood pressure, ⱖ130/85 mmHg, or current use of antihypertensive
medication; and high fasting glucose, ⱖ5.55 mmol/l (100 mg/dl), or current use of medications for diabetes (insulin or oral medicines). Cutoff points for risk factors
are: plasma total–to–HDL cholesterol ratio ⬎4.5; waist-to-hip ratio ⬎0.90 in men or ⬎0.85 in women; BMI ⱖ30 kg/m2. *Median (range) (hours/day). †Adjusted
for age (years), sex, ethnicity, BMI (except for abdominal obesity, high waist-to-hip ratio, and high BMI), education (years), household arrangement (married/lives
with spouse, unmarried/lives with others, and unmarried/lives alone), smoking (current, former, and never), and current alcohol use (heavy drinker: more than one
drink/day for women or two drinks/day for men, moderate drinker: less than these, and nondrinker, based on 13.2 g alcohol/drink). ‡Additionally adjusted for total
energy intake (MJ/day), saturated fat intake (% total energy), polyunsaturated fat intake (% total energy), trans fat intake (% total energy), fruit and vegetable intake
(servings/day), and physical activity score (in quartiles). §Additionally adjusted for activities of daily living score. 㛳P ⬍ 0.05 and #P ⬍ 0.01, relative to the lowest quartile.
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spent doing moderate or vigorous activities (OR for each additional hour/day
0.82, 95% CI 0.7–1.0, P for trend ⫽
0.02), after adjusting for age, sex, ethnicity, BMI, education, alcohol use, smoking, household arrangement, total energy
intake, and fat intake. With further adjustment for television viewing, this association was attenuated slightly (OR 0.85,
95% CI 0.7–1.0, P for trend ⫽ 0.049).
We did not observe significant interactions of television viewing with sex,
smoking status, alcohol use, or BMI (P for
interaction ⬎0.15 for all), in relation to
presence of the metabolic syndrome.
CONCLUSIONS — We observed a
high prevalence of the metabolic syndrome in a representative sample of
Puerto Rican and Dominican adults aged
ⱖ60 years. More than 50% of this group
had the metabolic syndrome. These results are higher than national estimates
for adults aged ⱖ60 years (4,24). In the
Third National Health and Nutrition Examination Survey (NHANES III) and
NHANES 1999 –2000, 40 –50% Americans aged ⱖ60 years had the metabolic
syndrome (5). Moreover, ⬎80 and 60%
of subjects in the present study had high
blood pressure or high fasting glucose, respectively, relative to 30 – 40% observed
in NHANES 1999 –2000 (5).
Subjects with greater television viewing time were significantly more likely to
have the syndrome. These findings are
important because the metabolic syndrome is a large and growing public
health problem. People with the metabolic syndrome have been estimated to be
two and three times as likely to develop
cardiovascular disease and type 2 diabetes, respectively, compared with subjects
who do not have the syndrome (2). Our
findings suggest that each additional hour
of television viewing was associated with
a 19% greater risk for the metabolic syndrome. These findings are consistent with
findings in previous studies. In NHANES
1999 –2000, Ford et al. (15) reported that
the adjusted OR for having the metabolic
syndrome was 2.1 for adults (ⱖ20 years)
watching television for ⱖ4 h/day compared with individuals watching ⱕ1
h/day. Similar positive associations were
seen in populations of Australian (aged
ⱖ35 years) (16) and French adults (aged
ⱖ50 years) (17).
Sex was not a significant effect modifier for the associations between television
viewing and the metabolic syndrome in
the present study (P for interaction ⫽
698

0.42), whereas previous studies reported
that associations were stronger in women
than in men (15–17). In a subgroup analysis stratified by sex, we saw effect sizes
(ORs) of 2.9 for men and 2.3 for women,
for highest versus lowest television viewing. However, our population was aged
ⱖ60 years, relative to other studies including both premenopausal and postmenopausal women. Therefore, the
possible role of menopausal status in the
association between sedentary behavior
and the metabolic syndrome in younger
women needs further study.
There are several potential mechanisms for the relationship between television viewing and the metabolic
syndrome. Some studies suggest that television viewing may be associated with
greater intakes of energy, meat, sweets,
and soft drinks and with lower intakes of
fruit and vegetables (13,25,26). However,
most of these observations were made
among children and adolescents. We did
not find associations between television
viewing and either energy or fat intake in
this group of older adults. Greater television
viewing has also been associated with physical inactivity (27–32). The highest quartile
of television viewing in our sample did have
significantly lower mean physical activity
scores relative to participants in the lowest
quartile. Adjustment for physical activity attenuated the association between some
metabolic syndrome components and television viewing, although the association
with metabolic syndrome per se did not
change.
These associations may also be mediated through abdominal obesity. The association of waist-to-hip ratio with
television viewing was significant after adjustment for dietary intake and physical
activity, consistent with this interpretation, and with previous observations (9).
Television viewing has been shown to be
associated with lower metabolic rate than
other sedentary activities such as reading,
writing, or driving a car, and therefore
may contribute directly to weight gain
(14). One prospective study showed that
high waist-to-hip ratio led to a significantly greater risk for development of the
metabolic syndrome, after adjustment for
covariates and after 8 years of follow-up
(33). Interestingly, in a French population, Bertrais et al. (17) found that television viewing, but not reading, was
associated with higher prevalence of the
metabolic syndrome.
We also observed that greater television viewing time was significantly asso-

ciated with low HDL cholesterol,
independent of physical activity, dietary
intake, and ADL score. These observations are consistent with other studies
(9,10,17). Abdominal obesity could contribute to this association. Several studies
reported an inverse association between
waist-to-hip ratio and plasma HDL cholesterol (34,35). Additional adjustment
for waist-to-hip ratio attenuated the associations between television viewing and
low HDL cholesterol, but it remained significant (P ⫽ 0.04). This suggests an alternative mechanism underlying the
associations.
Our study has several limitations. Although our door-to-door enumeration
was carefully done, it remains possible
that our sample may include more individuals who tend to be at home than those
who are frequently away from home.
However, because of the older age of our
target population, we do not believe this
is a large problem in this sample, and we
believe that it represents Hispanic elders
in Massachusetts well. Our study is also
limited by its cross-sectional design.
Causal relationships between television
viewing and increased risk for the metabolic syndrome cannot be inferred. It is
possible that subjects with the metabolic
syndrome spent more time viewing television because their activities were limited by the syndrome. However, the
relationship between television viewing
and the metabolic syndrome remained
significant after additional adjustment for
ADL score, which was used to measure
functional status. It remains possible,
though, that ADL may not be sufficiently
sensitive to detect all deficiencies in vitality and physical and mental well-being
(related to the syndrome) that may dispose people toward television viewing.
Some studies have suggested that appropriate cutoff points for waist circumference for Hispanics may be lower than
the current recommendation, which is
based on non-Hispanic white populations
(22,36), whereas the recommended cutoff point for waist-to-hip ratio remains
similar among ethnic groups (22). We
saw inconsistent associations of television
viewing with waist circumference and
with waist-to-hip ratio. We obtained similar nonsignificant results when we used
the cutoff points for waist circumference
recommended for a Mexican population
(90 cm for men and 85 cm for women)
(22) or for Central Americans (90 cm for
men and 80 cm for women), as recommended by the IDF (21). However, the
DIABETES CARE, VOLUME 30, NUMBER 3, MARCH 2007
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IDF cutoff points were based on studies
conducted primarily among South Asians
(21). Further studies are needed to determine an appropriate cutoff point for waist
circumference in the Puerto Rican and
Dominican populations.
In summary, in a representative sample of Caribbean origin Hispanic elders,
we observed a clear and significant relationship between television viewing and
risk for metabolic syndrome, independent of physical activity and energy intake. Further studies are needed to
explore potential mechanisms underlying
these associations.
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