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Summary

What is already known on this topic?

Adults with sedentary activities and screen-based sedentary time (SBST)
increase their risk of developing metabolic syndrome in the long term. In
Mexico, no studies evaluate the association between sedentary behaviors,
specifically SBST, and metabolic syndrome by using nationally representat-
ive information.

What is added by this report?

Our results contribute to the knowledge that may guide the design of inter-
ventions and initiatives that promote physical activity, with emphasis on
reducing the time spent on screen-based sedentary behaviors and redu-
cing the prevalence of metabolic syndrome and its components.

What are the implications for public health practice?

Current public health policies should consider strategies for reducing SBST
among the population to fight the epidemic of metabolic syndrome in Mex-
ico.

Abstract

Introduction
Approximately 25% of the adult population worldwide and 49.8%
of Mexican adults have metabolic syndrome. Metabolic syndrome
is the result of unhealthy dietary and sleeping patterns, sedentary
behaviors, and physical inactivity. The objective of our study was

to evaluate the association between sedentary behaviors as screen-
based sedentary time (SBST) and each component of metabolic
syndrome among adults who participated in the Mexico National
Survey of Health and Nutrition Mid-way 2016.

Methods
We analyzed sociodemographic, clinical, and physical activity
data from 3,166 adults aged 20 years or older. The International
Physical Activity Questionnaire was used to evaluate sedentary
behavior. SBST was obtained by counting minutes per week spent
watching television, playing video games, and interacting with
computers and smartphones. We used Poisson regression to estim-
ate the prevalence ratio of time in front of screens as a continuous
variable and its association with metabolic syndrome.

Results
The mean (SD) hours per day of SBST in men was 3.6 (0.4) and in
women was 2.8 (0.2). The prevalence of metabolic syndrome was
59.6%. In men, the risk for metabolic syndrome increased 4% (P <
.05) for each hour of SBST. Similarly, for each hour of SBST, the
risk of abdominal obesity increased by 4% (P < .01). In women,
we observed that the risk of hypertension or high-density lipopro-
tein cholesterol deficiency increased for each hour of SBST, and
the risk of abdominal obesity increased for each hour of SBST in
those who were inactive.

Conclusion
Sedentary behavior based on screen time is associated with meta-
bolic syndrome and its components among Mexicans, depending
on hours of sleep. Current public health policies should consider
strategies for reducing SBST.
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Introduction
Metabolic syndrome is a cluster of at least 3 metabolic risk factors,
including abdominal obesity, dyslipidemia, high blood pressure,
and elevated fasting blood glucose (1). The syndrome is the result
of unhealthy dietary patterns (2), inadequate sleep (3), sedentary
behaviors, and physical inactivity (4). Approximately 25% of the
adult population worldwide and 49.8% of adults in Mexico have
metabolic syndrome (5).

Sedentary behaviors are independent and modifiable risk factors
of metabolic syndrome (4) and include activities such as lying
down and screen-based sedentary time (SBST). SBST includes
watching television, computer use, and other forms of on-screen
activities.

SBST during leisure time and work time has been associated with
high waist circumference, high blood pressure, high fasting blood
glucose, and high triglycerides clustered together as metabolic
syndrome (6). A meta-analysis showed that adults spending more
than 2 hours in sedentary activities and SBST during leisure time
increased their risk of developing metabolic syndrome in the long
term (7).

Although there is no estimation of SBST prevalence in Mexican
adults, around 58% has reported not to be physically active (8).
Moreover, no studies explore the association between SBST and
metabolic syndrome by using nationally representative data. Fur-
thermore, information about other factors that modify the associ-
ation, such as physical activity and sleep duration, is scarce. Ex-
ploring whether interactions exist that are associated with vari-
ables described in other populations, such as hours of sleep, is ne-
cessary (9). Among the factors that are related to SBST and that
might modify their association with metabolic syndrome are time
spent sleeping, physical activity, education, sex, occupation, and
socioeconomic status (3,4,6,7). The purpose of our study was to
evaluate the association between sedentary behaviors, their modi-
fiers, and each component of metabolic syndrome in adults who
participated in the Mexico National Survey of Health and Nutri-
tion Mid-way 2016.

Methods
We used data sets from the Mexican 2016 Halfway National
Health and Nutrition Survey (ENSANUT-MC 2016), a probabil-
istic survey with national, regional, urban, and rural strata repres-
entativeness, to perform this study. The main objective of
ENSANUT-MC 2016 was to describe the health and nutrition
status as well as determinants of the Mexican population. Details
of the design, sampling size calculation, and methodology of sur-
vey administration have been described elsewhere (10). Data col-

lection took place from May through October 2016, and a total of
8,626 adults aged 20 years or older were selected. A subsample of
3,188 participants who fasted 8 or more hours with complete in-
formation on biomarkers associated with metabolic syndrome was
analyzed. The Ethical and Research Commissions of the National
Institute of Public Health in Mexico approved our study.

Questionnaires were administered to gather sociodemographic in-
formation, personal history of lifestyle, and chronic disease back-
ground. A socioeconomic status index was generated through prin-
cipal component analyses, and household characteristics, goods,
and services available were considered. Socioeconomic status in-
dex was categorized in tertiles (low, middle, high). A standard-
ized questionnaire was applied to obtain sociodemographic data
such as age, level of education (primary school or less, middle
school, high school, university level), region (north, central, Mex-
ico City), and area (rural, urban).

The short version of the International Physical Activity Question-
naire (IPAQ) (11) was used to evaluate the physical activity levels
of the study sample. This questionnaire asks the total time spent
per week on moderate, walking, and vigorous physical activity and
total time spent sitting on a typical day. In addition, the question-
naire includes 2 questions about the time per day, during the
weekdays and weekends, spent using a screen-based device (com-
puter, television, smartphone) for work or recreation. Adults were
classified as physically active if they met at least 150 minutes per
week of moderate to vigorous physical activity (11).

SBST was obtained by counting the minutes per week spent
watching television, playing video games, using a smart telephone,
and interacting with a computer. The variable SBST was used as a
continuous variable and as a categorical variable divided into 3
groups: less than 2 hours per day 2 to 4 hours per day, and more
than 4 hours per day (12). Participants self-reported sleep duration
according to the following recommendations of the National Sleep
Foundation: 7 to 9 hours (reference category), less than 7 hours,
and more than 9 hours (risk categories) (13).

We calculated the probability of metabolic syndrome and its com-
ponents by time spent in screen-based sedentary behaviors and
category of sleeping time. The probability of abdominal obesity in
active and inactive women was also calculated on SBST by hours
of sleeping.

Trained team members measured weight, height, and waist cir-
cumference by using internationally accepted protocols (14). Body
mass index (weight in kilograms divided by the square of the
height in meters) was calculated and categorized according to the
World Health Organization (WHO) classification: normal body

PREVENTING CHRONIC DISEASE VOLUME 18, E95

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   NOVEMBER 2021

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2021/21_0041.htm



mass index (18.5–24.9), overweight (25.0–29.9), and obese
(≥30.0) (14). Waist circumference was categorized in quintiles and
used to define abdominal obesity as a waist circumference of 80
cm or more for women and 90 cm or more for men (1).

Blood pressure was measured by using a digital sphygmomano-
meter Omron HEM-907 XL (Omron), following the protocol re-
commended by the American Heart Association (15). Adults were
classified with hypertension when they had a systolic BP of 130
mm Hg or higher or a diastolic BP of 85 mm Hg or higher, or a
pharmacologic treatment was prescribed for elevated BP. Parti-
cipants were classified as having metabolic syndrome according to
the harmonized criteria (1).

Glucose, triglycerides, and high-density lipoprotein cholesterol
(HDL-C) concentrations were evaluated in participants who had
fasted for at least 8 hours. Elevated fasting glucose was defined as
fasting glucose of 100 mg/dL or higher or the use of pharmacolo-
gic treatment to control glucose. Hypertriglyceridemia was defined
as a triglyceride concentration of 150 mg/dL or more and hypoal-
phalipoproteinemia was defined as HDL-C level of less than 50
mg/dL in men and less than 40 mg/dL in women (1).

The prevalence and 95% CI or mean and SD were estimated to
characterize the sample considering categories of age, sex, SBST,
physical activity, sleeping hours, sleep quality self-perception, an-
thropometric variables, metabolic syndrome components, and so-
ciodemographic variables. The prevalence of metabolic syndrome
components by the SBST category was calculated for men and for
women. We used Poisson regression to estimate the prevalence ra-
tio of each metabolic syndrome component, for metabolic syn-
drome and its association with SBST as a continuous variable ad-
justing by covariables: age (years), waist (quintiles of waist meas-
urement in centimeters), physical activity (active), sleeping (<7.0
h/d, 7.0–9.0 h/d, >9.0 h/d), socioeconomic status (low, medium,
high), education (primary school or less, middle school, high
school, university level). To maintain the representativeness of the
sample nationwide and by strata, we included an expansion factor
in the model’s specification. A general P < .05 value set signific-
ance. All analyses were performed by using the SVY module for
survey designs in Stata version 14 (StataCorp, LLC).

We tested interactions between SBST and other variables related
to outcomes of interest such as sleep time, physical activity, so-
cioeconomic status, and education level. We used an α value of
.10 to consider a significant interaction.

Results
We analyzed a subsample of 3,166 Mexican women and men with
complete information on physical activity, metabolic syndrome in-

dicators, and other variables. Mean (SD) hours per day spent in
SBST were 3.6 (0.4) in men and 2.9 (0.2) in women. The preval-
ence of metabolic syndrome was 59.6% (95% CI, 54.7%–64.3%);
it was higher in women (62.8%; 95% CI, 56.8%–68.4%) than in
men (56.3%; 95% CI, 48.3%–64.0%). The percentage of adults
with more than 4 hours per day of SBST was 26.9% (95% CI,
22.4%–32.0%). The most frequent metabolic syndrome compon-
ent was abdominal obesity (78.6%; 95% CI, 75.3%–81.6%), and it
was higher in women (89.3%; 95% CI, 86.8%–91.4%) than in
men (67.7%; 95% CI, 61.3%–73.5%). Next was hypoalphalipo-
proteinemia (75.1%; 95% CI, 70.9%–78.9%), with no differences
between women and men (Table 1).

Men with SBST of more than 4 hours per day had a prevalence of
metabolic syndrome of 55.6% (95% CI, 36.1%–75.1%), abdomin-
al obesity of 80.1% (95% CI, 70.4%–89.7%), and hypoalphalipo-
proteinemia of 83.1% (95% CI, 73.3%–93.0%). Women with
SBST of more than 4 hours per day had a prevalence of metabolic
syndrome of 60.3% (95% CI, 44.8%–75.5%), abdominal obesity
of 88.7% (95% CI, 82.6%–94.8%), and hypoalphalipoproteinemia
of 89.1% (95% CI, 82.6%–95.7%). Because interaction between
sexes and screen time was found, we evaluated separate models
for men and for women (P < .10) (Table 2). In men, the risk for
metabolic syndrome and abdominal obesity increased by 4% for
each hour of SBST in those who slept less than 7 hours, and for
those who slept more than 9 hours by 29% (Table 3).

For men who slept 7 to 9 hours per day, for every hour in SBST,
the probability (PR) of having metabolic syndrome increased 4%
(PR, 1.04; 95% CI, 1.00–1.08; P < .05) (Figure 1). For women
who slept longer than 9 hours per day, for every hour in SBST the
probability of having metabolic syndrome (PR, 1.08; 95% CI,
1.02–1.14; P < .01) and hyperglycemia (PR, 1.29; 95% CI,
1.15–1.44; P < .001) increased. Moreover, the probability of hav-
ing hypertension increased (PR, 1.07 [1.01–1.13; P < .05) in wo-
men who slept 7 to 9 hours for every hour invested in SBST (Fig-
ure 1). In inactive women, the probability of having abdominal
obesity increased (PR, 1.04; 95% CI, 1.02–1.05; P < .001) by
every hour spent in SBST (Figure 2).
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Figure 1. Screen-based sedentary behaviors and adjusted probability of
metabolic syndrome in men and metabolic syndrome, hyperglycemia, and
hypertension in women for every hour in screen-based sedentary time, Mexico
National Survey of Health and Nutrition Mid-way 2016.

Figure 2. Screen-based sedentary behaviors and adjusted probability of
abdominal obesity in women, Mexico National Survey of Health and Nutrition
Mid-way 2016.

Discussion
In this nationwide representative sample, we found an association
between SBST and metabolic syndrome that was modified by
sleep duration per night in men. Among women who slept more
than 9 hours per night, SBST increased the probability of hyper-
glycemia and metabolic syndrome in women. Furthermore, inact-
ive women had an increased likelihood of abdominal obesity for
every hour they spent in SBST.

Differences by sex have been reported related to physical activity
and sedentary behaviors (9). Those differences might explain the
contrasting associations among populations with health outcomes
as metabolic syndrome components (16). However, we found no
significant differences in the prevalence of metabolic syndrome
between men and women like we did for its components. This is
consistent with what has been observed in other studies for meta-
bolic syndrome components (9,17).

We found that SBST was associated with metabolic syndrome in-
teraction with hours of sleep; to our knowledge, evidence of this
interaction is scarcely ever explored (9,18). Chaput et al (19)
found in a longitudinal study that adults who slept a short time (<6
h/d) or a long time (>9 h/d) gained more visceral fat than those
sleeping 7 to 8 hours per night. Some authors have found that
sleep duration is related to glucose and blood pressure dysregula-
tion through hormonal changes as increased catecholamine pro-
duction and insulin function is impaired (3). This mechanism com-
bined with body fat increase attributable to sedentary behaviors
such as screen-based activities and sleeping patterns might ex-
plain the association of SBST and sleep with metabolic syndrome
and its components found in our study.

Highly sedentary individuals and individuals with a high level of
screen time are more likely to have metabolic syndrome. The time
spent in sedentary behaviors can be related to the duration of
sleep, as found in observational studies (19,20). Another possible
explanation for the SBST and sleeping time interaction is that
more hours of sleeping and screen time may be replacing time
than can be used in moderate or vigorous physical activities that
have been negatively related to metabolic syndrome.

In our study, women who slept more than 9 hours increased their
risk of metabolic syndrome and hyperglycemia for each hour spent
in SBST (9). Women who slept less than 7 hours showed a nonsig-
nificant but suggested higher risk of metabolic syndrome and hy-
pertension for every hour they spent in SBST. This tendency must
be confirmed with cohort studies. Our findings about sleep dura-
tion and metabolic syndrome may be explained by the U-shaped
association between these variables, regardless of potential con-
founders (21).

For each hour of SBST, men who slept 7 to 9 hours a day in-
creased their risk of metabolic syndrome. Xiao et al found a simil-
ar tendency for sitting time; however, they did not evaluate the in-
teraction between sedentary behavior and sleeping time like we
did (9).

Contrary to our expectations, in men, the risk of hyperglycemia
decreased for each hour spent in SBST. A nonsignificant negative
association between SBST and hyperglycemia has been reported
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before (22). Part of the explanation for this may be overreporting
or underreporting of time spent in recreational activities or screen
time, observed when SBST is not measured with more accurate in-
struments such as accelerometers.

We did not find an interaction between abdominal obesity and
SBST, either in men or in women. More studies that explore the
association between SBST and abdominal obesity and its influ-
ence on metabolic outcomes are needed. However, we found that
physically inactive women increased their risk of abdominal
obesity for each hour spent in SBST. This is consistent with res-
ults of a study in China where women who sit for a longer time
than active women were more likely to have abdominal obesity
(9). Physical activity has a preventive effect against metabolic syn-
drome components and may be independently associated with
sedentary behaviors. However, we did not find an association
between SBST and hypertriglyceridemia, hyperglycemia, or hy-
pertension modified by physical activity.

The mechanism behind sedentary behavior and metabolic syn-
drome may imply less muscle activity and energy expenditure.
Also, low blood flow and increased stress occur from vascular
shear. These changes in vascular endothelial functions are likely to
promote alterations in homeostasis (23). Another plausible explan-
ation is that the association between SBST and metabolic syn-
drome may be due to the lower rate of glucose elimination in
skeletal muscle attended by less suppression of glucose produc-
tion in the liver, suppression of lipolysis, and mitochondrial dys-
function of skeletal muscle. All of this leads to the accumulation
of ectopic lipids and the generation of multiorgan metabolic dys-
function (24). Additionally, SBST decreases the activity of the
lipoprotein lipase enzyme in the capillary endothelium and con-
sequently diminishes the concentrations of HDL-C and increases
the concentration of triglycerides.

Imprecision in quantifying sedentary behavior through question-
naires that measure sedentary activities, has been recognized (25).
This contributes to the generation of measurement biases and mis-
classification of SBST. These biases and the underestimation of
SBST likely contributed to the fact that we found no association
between SBST and hypertension. In our study, exposure to SBST
was less than 30 hours per week, which is less than the average re-
ported in the category of risk in other studies (>42 h/wk), where
they did find an association (9). Lack of sufficient exposure may
explain no association between SBST and hypertension in our
study.

The main limitation in our study is its cross-sectional design,
which does not allow establishing causal associations. No con-
sensus exists on which is the best indicator to describe sedentary
behavior; however, activities performed for long periods, such as

watching television, being in front of screens, and sitting can be
reliable (26). Possibly, confounding factors were not taken into ac-
count, or the questionnaires were not accurate enough to avoid a
residual confounding effect that could affect our results. Despite
this, we consider that the method for measuring SBST allows us to
develop a robust estimator of sedentary behavior. The IPAQ is a
subjective instrument to measure the time spent in sedentary beha-
vior (27); however, the results it produces are similar to those gen-
erated by direct methods such as the accelerometer. SBST did in-
clude smartphone use as part of a category of other sedentary be-
haviors, which may underestimate the association between this be-
havior and outcomes of interest. Validation studies about smart-
phone use and its inclusion in our instruments are recommended.

Among our study strengths, we highlight that this research is rep-
resentative at the national level and that standardized instruments
and techniques to measure sedentary behaviors, biomarkers, and
anthropometric indicators were used. Moreover, the error of an-
thropometric indicators must be minimal because all researchers
who measured waist and height in the field were standardized un-
til they accomplished a 95% reproducibility and accuracy. There-
fore, although the possibility of measurement error existed, the ef-
fect did not change the orientation of the results or their interpreta-
tion.

Among Mexicans, sedentary behavior based on screen time is as-
sociated with metabolic syndrome and its components, depending
on the number of hours of sleep. Our results contribute to the
knowledge to guide the design of interventions and initiatives that
promote physical activity with emphasis on reducing the time
spent on screen-based sedentary behaviors and reducing the pre-
valence of metabolic syndrome and its components. Current pub-
lic health policies should consider strategies for reducing SBST
among the population as a measure to fight the epidemic of meta-
bolic syndrome in Mexico.
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Tables

Table 1. Sociodemographic and Anthropometric Characteristics Among Adults (N = 3,166), Mexico National Survey of Health and Nutrition Mid-way 2016a

Characteristic Total, % (95% CI) Men, % (95% CI) Women, % (95% CI)

Total 100.0 49.3 (44.7–53.9) 50.7 (46.1–55.3)

Age group, y

20–39 48.7 (44.4–53.0) 50.9 (44.3–57.5) 46.6 (41.6–51.6)

40–59 35.7 (31.9–39.7) 32.7 (27.3–38.7) 38.6 (33.9–43.4)

≥60 15.6 (13.5–17.9) 16.3 (13.3–19.9) 14.9 (12.2–18.0)

Area

Rural 23.4 (20.2–26.9) 23.3 (19.1–28.0) 23.5 (19.9–27.5)

Urban 76.6 (73.1–79.8) 76.7 (71.9–80.9) 76.5 (72.5–80.1)

Socioeconomic statusb

Low 20.8 (17.8–24.1) 20.9 (16.9–25.7) 20.6 (17.5–24.2)

Medium 30.5 (27.1–34.1) 32.0 (26.3–38.3) 29.0 (25.2–33.1)

High 48.8 (44.1–53.4) 47.1 (39.5–54.8) 50.4 (45.1–55.6)

Educational level

Primary or less 36.1 (32.3–40.1) 35.5 (22.9–41.4) 36.6 (31.9–41.7)

Middle school or high school 28.9 (25.2–33.0) 27.2 (21.5–33.7) 30.7 (25.5–36.3)

University levelc 35.0 (30.2–40.1) 37.4 (30.1–45.2) 32.7 (26.7–39.5)

Region

North 26.1 (22.6–30.0) 25.4 (20.2–31.5) 26.8 (21.6–32.8)

Central Mexico and Mexico City 47.6 (42.9–52.3) 48.8 (41.3–56.4) 46.4 (41.0–51.9)

South 26.3 (22.7–30.3) 25.8 (21.1–31.1) 26.8 (22.6–31.4)

Body mass index classification

Normal weight (18.5–24.9) 22.2 (19.7–24.9) 25.5 (21.3–30.3) 19.0 (16.1–22.2)

Overweight (25.0–29.9) 42.2 (37.8–46.6) 46.3 (39.4–53.3) 38.2 (33.1–43.6)

Obese (≥30.0) 35.0 (30.9–39.4) 27.8 (22.5–33.7) 42.0 (36.8–47.4)

Waist circumferenced, cm

Quintile 1 79.5 (78.8–80.2) 80.7 (79.9–81.6) 78.5 (77.5–79.6)
a Statistical estimators were adjusted by the design of complex surveys.
b Socioeconomic status score was obtained with principal components analysis (household characteristics, goods, and services available were considered) and ex-
pressed as tertiles. Tertile 1 refers to the lowest score or low socioeconomic status; tertile 2 refers to the middle score or medium socioeconomic status; and ter-
tile 3 is the category with the highest score or highest socioeconomic status.
c University comprises college and bachelor studies.
d For men, quintile 1 was 66.6–85.4; quintile 2, 85.5–91.9; quintile 3, 92.0–97.4; quintile 4, 97.5–105.0; quintile 5, 105.1–172.3. For women quintile 1,
50.5–85.4; quintile 2, 85.5–91.9; quintile 3, 92.0–97.4; quintile 4, 97.5–105.0; quintile 5, 105.1–167.4. Quintile 1 of waist circumference is the reference for
men and women.
e Harmonizing metabolic syndrome, defined as having 3 or more of the following: waist circumference of ≥90 cm in men or ≥80 cm in women; triglycerides of ≥150
mg/dL or received pharmacologic treatment for hypertriglyceridemia; high-density lipoprotein cholesterol of <40 mg/dL in men or <50 mg/dL in women; systolic
blood pressure of ≥130 mm Hg, diastolic blood pressure of ≥85 mm Hg, or a medical diagnosis of hypertension; fasting glucose of ≥100 mg/dL or previously diag-
nosed diabetes.
f Screen-based sedentary time was obtained by counting hours per week spent watching television, playing video games, and using a computer or smart telephone.
g Categorized according to World Health Organization recommendations, inactive defined as <150 min/wk or active defined as ≥150 min/wk of moderate to vigor-
ous physical activity.
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(continued)

Table 1. Sociodemographic and Anthropometric Characteristics Among Adults (N = 3,166), Mexico National Survey of Health and Nutrition Mid-way 2016a

Characteristic Total, % (95% CI) Men, % (95% CI) Women, % (95% CI)

Quintile 2 88.9 (88.3–89.7) 89.3 (88.3–90.4) 88.6 (88.2–88.9)

Quintile 3 95.0 (94.8–95.3) 94.9 (94.6–95.4) 95.0 (94.7–95.3)

Quintile 4 101.0 (100.7–101.4) 101.4 (100.9–101.9) 100.6 (100.3–101.0)

Quintile 5 115.3 (114.1–116.6) 115.3 (113.8–116.8) 115.4 (113.8–116.9)

Metabolic syndromee

No 40.4 (35.7–45.3) 43.7 (36.0–51.7) 37.2 (31.6–43.2)

Yes 59.6 (54.7–64.3) 56.3 (48.3–64.0) 62.8 (56.8–68.4)

Metabolic syndrome components

Abdominal obesity 78.6 (75.3–81.6) 67.7 (61.3–73.5) 89.3 (86.8–91.4)

Hyperglycemia 31.7 (28.3–35.2) 31.0 (25.4–37.2) 32.3 (28.3–36.6)

Hypertriglyceridemia 56.3 (51.6–60.8) 59.4 (51.4–66.8) 53.2 (47.7–58.7)

Hypoalphalipoproteinemia 75.1 (70.9–78.9) 71.2 (64.4–77.1) 78.9 (73.9–83.4)

Hypertension 34.9 (31.1–39.0) 38.4 (32.1– 45.1) 31.6 (27.3–36.3)

Screen-based sedentary timef, h/d

≤2 47.4 (42.9–51.9) 40.0 (33.7–46.6) 54.5 (48.9–59.9)

2–4 25.7 (22.5–29.2) 28.4 (22.9–34.6) 23.1 (19.1–27.6)

>4 26.9 (22.4–32.0) 31.6 (23.9–40.4) 22.4 (17.9–27.6)

Physical activityg

Inactive 13.7 (11.0–16.9) 12.4 (8.8–17.3) 14.9 (10.9–19.9)

Active 86.3 (83.1–88.9) 87.6 (82.7–91.2) 85.1 (80.1–89.1)

Time sleeping, h/d

<7 29.1 (24.5–34.1) 33.6 (26.2–41.9) 24.7 (20.1–29.9)

7–9 65.9 (61.2–70.5) 63.0 (54.9–70.3) 68.9 (63.6–73.7)

>9 4.9 (3.8–6.4) 3.4 (2.3–4.9) 6.4 (4.5–9.1)
a Statistical estimators were adjusted by the design of complex surveys.
b Socioeconomic status score was obtained with principal components analysis (household characteristics, goods, and services available were considered) and ex-
pressed as tertiles. Tertile 1 refers to the lowest score or low socioeconomic status; tertile 2 refers to the middle score or medium socioeconomic status; and ter-
tile 3 is the category with the highest score or highest socioeconomic status.
c University comprises college and bachelor studies.
d For men, quintile 1 was 66.6–85.4; quintile 2, 85.5–91.9; quintile 3, 92.0–97.4; quintile 4, 97.5–105.0; quintile 5, 105.1–172.3. For women quintile 1,
50.5–85.4; quintile 2, 85.5–91.9; quintile 3, 92.0–97.4; quintile 4, 97.5–105.0; quintile 5, 105.1–167.4. Quintile 1 of waist circumference is the reference for
men and women.
e Harmonizing metabolic syndrome, defined as having 3 or more of the following: waist circumference of ≥90 cm in men or ≥80 cm in women; triglycerides of ≥150
mg/dL or received pharmacologic treatment for hypertriglyceridemia; high-density lipoprotein cholesterol of <40 mg/dL in men or <50 mg/dL in women; systolic
blood pressure of ≥130 mm Hg, diastolic blood pressure of ≥85 mm Hg, or a medical diagnosis of hypertension; fasting glucose of ≥100 mg/dL or previously diag-
nosed diabetes.
f Screen-based sedentary time was obtained by counting hours per week spent watching television, playing video games, and using a computer or smart telephone.
g Categorized according to World Health Organization recommendations, inactive defined as <150 min/wk or active defined as ≥150 min/wk of moderate to vigor-
ous physical activity.
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Table 2. Prevalence of Metabolic Syndrome Components by Total Screen-Based Sedentary Time Among Adult Men and Women (N = 3,166), Mexico National Sur-
vey of Health and Nutrition Mid-way 2016

Screen-Based
Sedentary Timea

Metabolic
Syndrome,b
% (95% CI)

Hyperglycemia,
% (95% CI)

Hypertriglyceridemia,
% (95% CI)

Hypertension,
% (95% CI)

Abdominal Obesity,
% (95% CI)

Hypoalphalipoproteinemia,
% (95% CI)

Men, h/wk

≤2 52.5 (42.6–62.4) 36.4 (28.1–44.6) 64.5 (56.3–72.7) 38.5 (29.8–47.2) 57.6 (47.2–68.0) 66.6 (55.8–77.4)

2–4 57.3 (47.7–66.9) 28.5 (19.4–37.7) 60.1 (50.5–69.6) 34.9 (25.9–44.1) 65.1 (55.6–74.7) 63.4 (53.0–73.7)

>4 55.6 (36.1–75.1) 20.9 (10.2–31.5) 58.5 (38.6–78.5) 32.9 (18.7–46.9) 80.1 (70.4–89.7) 83.1 (73.3–93.0)

Women, h/wk

≤2 67.6 (61.0–74.1) 35.4 (29.5–41.4) 58.8 (52.6–65.1) 32.1 (26.6–37.6) 90.9 (87.8–94.2) 77.7 (70.6–84.7)

2–4 54.3 (42.6–65.9) 25.0 (17.3–32.7) 51.2 (40.3–62.2) 23.2 (15.3–31.1) 87.7 (82.8–92.6) 74.4 (61.3–87.4)

>4 60.3 (44.8–75.8) 21.1 (12.6–29.5) 45.8 (30.3–61.3) 30.7 (14.8–46.6) 88.7 (82.6–94.8) 89.1 (82.6–95.7)
a Screen-based sedentary time was obtained by counting hours per week spent watching television, playing video games, and using a computer or smart tele-
phone.
b Harmonizing metabolic syndrome, defined as having 3 or more of the following: a waist circumference of ≥90 cm in men or ≥80 cm in women; triglycerides of
≥150 mg/dL or received pharmacologic treatment for hypertriglyceridemia; high-density lipoprotein cholesterol of <40 mg/dL in men or <50 mg/dL in women;
systolic blood pressure of ≥130 mm Hg, diastolic blood pressure of ≥85 mm Hg, or a medical diagnosis of hypertension; fasting glucose of ≥100 mg/dL or previ-
ously diagnosed diabetes.
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Table 3. Association Between Sedentary Behavior and Metabolic Syndromea Components Among Men and Women, Mexico National Survey of Health and Nutrition
Mid-way 2016

Characteristic

Metabolic
Syndrome,a PR

(95% CI)
Hyperglicemia, PR

(95% CI)
Hypertriglyceridemia,

PR (95% CI)
Hypertension, PR

(95% CI)
Abdominal Obesity,

PR (95% CI)
Hypoalphalipoproteinemia,

PR (95% CI)

Men

Screen-based
sedentary time, h/d

1.04 (1.00–1.08)b 0.88 (0.82–0.95)c 0.94 (0.89–1.00) 0.94 (0.88–1.01) 1.04 (1.02–1.07)c 1.03 (1.01–1.05)c

Age d, y 1.01 (1.01–1.02)c 1.03 (1.01–1.04)c 0.99 (0.98–1.00) 1.01 (0.99–1.03) 1.01 (1.00–1.02) 1.00 (1.00–1.01)

Waist e, cm

Quintile 2 — 1.48 (0.72–3.06) 1.55 (1.02–2.36)b 1.34 (0.68–2.64) — 1.41 (1.13– 1.78)c

Quintile 3 — 1.90 (1.01–3.56)b 1.92 (1.34–2.76)c 1.59 (0.86–2.95) — 1.34 (1.05–1.70)

Quintile 4 — 1.91 (0.98–3.73) 2.18 (1.58–3.02)c 2.24 (1.22–4.09)b — 1.51 (1.21–1.88)b

Quintile 5 — 3.25 (1.76–6.03)b 2.20 (1.55–3.13)c 3.27 (1.93–5.54)c — 1.32 (1.03–1.69)b

Physical activityf

Active 0.71 (0.59–0.84)c 0.72 (0.51–1.01) 0.78 (0.66–0.93)c 0.80 (0.53–1.22) 0.86 (0.72–1.03) 0.95 (0.85–1.07)

Time sleepingg, h/d

<7 h 1.42 (1.10–1.85)c 0.90 (0.67–1.20) 0.88 (0.72–1.08) 1.03 (0.78–1.37) 1.04 (0.90–1.21) 0.91 (0.78–1.07)

>9 h 1.12 (0.65–1.92) 0.94 (0.54–1.64) 0.96 (0.69–1.32) 0.95 (0.57–1.58) 1.29 (1.05–1.59)b 1.06 (0.92–1.21)

Socioeconomic statush

Medium 1.01 (0.79–1.29) 0.80 (0.57–1.14) 1.07 (0.85–1.36) 0.99 (0.73–1.36) 1.06 (0.84–1.34) 0.99 (0.89–1.10)

High 1.38 (1.10–1.72)c 1.23 (0.87–1.74) 1.12 (0.90–1.41) 0.98 (0.67–1.42) 1.24 (1.01–1.51) 0.83 (0.71–0.98)

Educationi

Middle school 0.92 (0.72–1.18) 1.38 (0.97–1.97) 1.05 (0.86–1.30) 0.68 (0.48–0.96)b 0.98 (0.77–1.23) 1.02 (0.88–1.16)

University level 0.89 (0.69–1.15) 1.42 (0.93–2.17) 1.07 (0.85–1.36) 0.90 (0.65–1.25) 0.88 (0.72–1.09) 1.05 (0.89–1.22)

Women

Screen-based
sedentary time, h/d

1.01 (0.97–1.06) 0.94 (0.85–1.05) 0.97 (0.93–1.02) 1.07 (1.01–1.13)b 1.04 (1.02–1.05)c 1.03 (1.01–1.05)c

Age d, y 1.02 (1.02–1.03)c 1.03 (1.02–1.05)c 1.0 (1.0–1.10)c 1.04 (1.03–1.06)c 1.00 (1.00–1.01)c 1.00 (0.99–1.01)

Abbreviations: —, indicates the absence of value, depending on the variable defined as outcome; PR, prevalence ratio.
a Harmonizing metabolic syndrome, defined as having 3 or more of the following: a waist circumference of ≥90 cm in men or ≥80 cm in women; triglycerides of
≥150 mg/dL or received pharmacologic treatment for hypertriglyceridemia; high-density lipoprotein cholesterol of <40 mg/dL in men or <50 mg/dL in women;
systolic blood pressure of ≥130 mm Hg, diastolic blood pressure of ≥85 mm Hg, or a medical diagnosis of hypertension; fasting glucose of ≥100 mg/dL or previ-
ously diagnosed diabetes.
b P < .05.
c P < .01.
d Age as a continuous variable, by each unit of age, the possibility of presenting metabolic syndrome increases an average of 8.0%.
e For men quintile 1, 66.6–85.5; quintile 2, 86.0–91.9; quintile 3, 92.0–97.5; quintile 4, 97.5–105.0; quintile 5, 105.1–172.3. For women quintile 1, 50.5–85.5;
quintile 2, 85.5–91.9; quintile 3, 92.0–97.5; quintile 4, 97.5–105.1; quintile 5, 105.1–167.4. Quintile 1 of waist circumference is the reference for men and wo-
men.
f Categorized according to World Health Organization recommendations, inactive is defined as <150 min/wk or active defined as ≥150 min/wk of moderate to vig-
orous physical activity. Inactive is the reference.
g Reference is 7 to 9 hours.
h Socioeconomic status score was obtained with principal components analysis (household characteristics, goods, and services available were considered) and ex-
pressed as tertiles. Tertile 1 refers to the lowest score or low socioeconomic status; tertile 2 refers to the middle score or medium socioeconomic status; and ter-
tile 3 is the category with the highest score or highest socioeconomic status. Low is the reference.
i Level of education: primary school (reference category in the model), middle school includes high school and middle school; university level comprises college and
bachelor studies. School information was self-reported in sociodemographic questionnaire.
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(continued)

Table 3. Association Between Sedentary Behavior and Metabolic Syndromea Components Among Men and Women, Mexico National Survey of Health and Nutrition
Mid-way 2016

Characteristic

Metabolic
Syndrome,a PR

(95% CI)
Hyperglicemia, PR

(95% CI)
Hypertriglyceridemia,

PR (95% CI)
Hypertension, PR

(95% CI)
Abdominal Obesity,

PR (95% CI)
Hypoalphalipoproteinemia,

PR (95% CI)

Waist,e cm

Quintile 2 — 1.26 (0.76–2.10) 1.60 (1.11–2.31) 1.73 (1.03–2.92) — 1.42 (1.13–1.78)c

Quintile 3 — 1.67 (1.06–2.64)b 1.82 (1.20–2.76)c 1.35 (0.78–2.34) — 1.34 (1.05–1.70)b

Quintile 4 — 2.51 (1.61–3.91)c 2.22 (1.58–3.14)c 1.77 (1.12–2.79)b — 1.51 (1.22–1.88)c

Quintile 5 — 2.74 (1.74–4.32)c 1.91 (1.32–2.80)c 2.84 (1.73–4.66)c — 1.32 (1.04–1.69)b

Physical activityf

Active 1.15 (0.92–1.43) 1.07 (0.81–1.41) 1.17 (0.90–1.51) 1.20 (0.88–1.64) 1.09 (1.00–1.18) 0.9 (0.8–1.1)

Time sleepingg, h/d

<7 hours 0.94 (0.73–1.21) 1.06 (0.76–1.48) 0.88 (0.71–1.09) 0.87 (0.58–1.32) 1.08 (1.02–1.15)c 0.92 (0.79–1.08)

>9 hours 1.01 (0.78–1.30) 0.32 (0.15–0.66) 1.12 (0.86–1.44) 1.21 (0.74–1.98) 1.08 (1.03–1.14)c 1.06 (0.93–1.21)

Socioeconomic statush

Medium 1.08 (0.91–1.28) 0.8 (0.6–1.1) 0.9 (0.8–1.2) 1.0 (0.7–1.5) 1.0 (0.9–1.1) 0.9 (0.8–1.1)

High 0.86 (0.68–1.09) 0.4 (0.3–0.6) 0.8 (0.6–1.2) 0.9 (0.6–1.5) 1.0 (0.9–1.1) 0.8 (0.7–0.9)

Educationi

Middle school 0.9 (0.7–1.2) 1.2 (0.9–1.6) 1.0 (0.8–1.4) 0.8 (0.5–1.2) 0.9 (0.9–1.0) 1.0 (0.8–1.2)

University level 0.9 (0.7–1.2) 1.3 (0.9–1.8) 1.2 (0.9–1.5) 0.6 (0.4–0.9) 0.8 (0.8–0.9) 1.0 (0.9–1.2)

Abbreviations: —, indicates the absence of value, depending on the variable defined as outcome; PR, prevalence ratio.
a Harmonizing metabolic syndrome, defined as having 3 or more of the following: a waist circumference of ≥90 cm in men or ≥80 cm in women; triglycerides of
≥150 mg/dL or received pharmacologic treatment for hypertriglyceridemia; high-density lipoprotein cholesterol of <40 mg/dL in men or <50 mg/dL in women;
systolic blood pressure of ≥130 mm Hg, diastolic blood pressure of ≥85 mm Hg, or a medical diagnosis of hypertension; fasting glucose of ≥100 mg/dL or previ-
ously diagnosed diabetes.
b P < .05.
c P < .01.
d Age as a continuous variable, by each unit of age, the possibility of presenting metabolic syndrome increases an average of 8.0%.
e For men quintile 1, 66.6–85.5; quintile 2, 86.0–91.9; quintile 3, 92.0–97.5; quintile 4, 97.5–105.0; quintile 5, 105.1–172.3. For women quintile 1, 50.5–85.5;
quintile 2, 85.5–91.9; quintile 3, 92.0–97.5; quintile 4, 97.5–105.1; quintile 5, 105.1–167.4. Quintile 1 of waist circumference is the reference for men and wo-
men.
f Categorized according to World Health Organization recommendations, inactive is defined as <150 min/wk or active defined as ≥150 min/wk of moderate to vig-
orous physical activity. Inactive is the reference.
g Reference is 7 to 9 hours.
h Socioeconomic status score was obtained with principal components analysis (household characteristics, goods, and services available were considered) and ex-
pressed as tertiles. Tertile 1 refers to the lowest score or low socioeconomic status; tertile 2 refers to the middle score or medium socioeconomic status; and ter-
tile 3 is the category with the highest score or highest socioeconomic status. Low is the reference.
i Level of education: primary school (reference category in the model), middle school includes high school and middle school; university level comprises college and
bachelor studies. School information was self-reported in sociodemographic questionnaire.
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