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Abstract

Background: Identifying lifestyle-related health predictors affecting adolescent behaviors is a matter of interest and
study for diverse audiences, including the religious sphere. The Adventist religion recommends their followers to
adopt a healthy diet, adequate rest, physical activity, sufficient water intake, and non-use of addictive substances
such as alcohol, tobacco, and drugs, as well as fostering faith and hope to give meaning to life.

Methods: A cross-sectional and observational study was conducted among adolescent students aged 13 to 19
years old in Montemorelos City, Nuevo León, Northern Mexico, between September 14, 2017 and February 13,
2018. This study included 363 Mexican adolescents, consisting of 202 Adventists and 161 non-Adventists. The
binomial logistic regression analysis was performed to examine the relationships between religious affiliation and
life-style behaviors and evaluate the effect of life-style behaviors on health outcomes by religious affiliation. Age,
gender, type of residence, and place of birth were controlled.

Results: We found that Adventist adolescents were more likely to be watching TV for 2 h or less per day (p < 0.001),
have enough sleeping time for 7 h or more (p < 0.001), go to bed early at 11 o’clock or before (p < 0.001), and have
breakfast (p = 0.006) than non-Adventist adolescents significantly. It indicates that Adventist students are more likely
to have healthier life-style behaviors than non-Adventist students. The multiple binomial regression models showed
that in the group of Adventist adolescents sporting activity and hours watching TV were significantly associated
with obesity risk (p = 0.001) and risky eating patterns (p = 0.044), respectively, controlling for age, gender, type of
residence, and place of birth. No relationship was found between life-style behaviors and health outcomes in non-
Adventist adolescents.

Conclusions: Religious affiliation could serve as a predictor of healthy behaviors among adolescents. This study
concluded that Adventist adolescents are more likely to have a healthier lifestyle behavior than non-Adventist
adolescents and various health-related behaviors were specifically identified among Adventist participants.

Keywords: Adolescents, Life-style behaviors, Health outcomes, Adventist religious affiliation, Mexico

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: gcarrillo@tamu.edu
3Department of Environmental and Occupational Health, School of Public
Health, Texas A&M University, 212 Adriance Lab Road, Suite 110, College
Station, TX, USA
Full list of author information is available at the end of the article

Acosta Enríquez et al. BMC Public Health         (2019) 19:1705 
https://doi.org/10.1186/s12889-019-8042-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-019-8042-0&domain=pdf
http://orcid.org/0000-0002-8528-422X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:gcarrillo@tamu.edu


Background
The family, social environment, habits, lifestyle, nutrition
and health status, and self-perception of body image
perception among adolescents demonstrate reasons to
identify and understand these behaviors that affect their
development, growth, morbidity, and quality of life [1–5].
Various organizations and even religious groups have been
interested in adopting health principles that help the re-
duction of non-communicable diseases. These principles
have been observed over time and described in scientific
literature, such as those made by the Seventh-day Advent-
ist Church (SDA) since the mid-nineteenth century [6–9].
They have also promoted healthy behaviors such as a
vegetarian diet, no alcohol intake, and non-use of tobacco
or other addictive substances. In addition, these principles
include an appropriate rest, increased recreational physical
activity, and development of their faith and hope. Garcia
et al. [10] found that Adventist religion principles could
influence positively in individual’s physical health, while
Miller et al. [11] and Saunders et al. [12] reported a posi-
tive effect on mental health.
Previous studies conducted in the Adventist population

have examined the impact of lifestyle habits on the preva-
lence of morbidity and mortality of diseases such as obes-
ity, diabetes, dyslipidemia, heart disease, and cancer [6, 7,
13–16]. During the last 20 years, some researchers have
studied the association between religiosity and spirituality
in health maintenance and recovery from cross-sectional
and longitudinal studies [7, 11, 12, 14–17]. On the other
hand, there are few peer-reviewed articles on the relation-
ship between the Adventist religion and the adoption of
healthy behaviors in Mexican adolescents. Some unpub-
lished reports evaluated nutritional status, eating habits,
body composition, and application of promotional health
interventions in children and adolescents [18]. However,
other studies have found that healthy lifestyle behaviors
are associated with religion and planned activities in Aus-
tralian [7, 8], Asian [9, 14], Latino [10], American and
Czech [19, 20] adolescents.
It has been observed that adolescents and young people

involved in some religious affiliation exhibit healthier be-
haviors, such as participating more actively in extracurricu-
lar activities during their free time [21–26] and getting
more involved in family and religious social interaction [27,
28] than those who do not. Researchers found that religious
affiliation could represent a protective model to reduce
obesity and other diseases associated with lifestyle [19], and
risks from a history of morbidity [29]. Interventions pro-
moting adolescents’ health should teach them to take care
of themselves [30], provide support for parents and their
teachers [25, 27], and learn about their social environment
and background, in order to be more impactful [13]. The
purpose of this study was to compare life-style behaviors
between Adventist and non-Adventist adolescents in

Mexico and examine the associations between life-style be-
haviors and health outcomes by religious affiliation.

Methods
Participants and settings
A cross-sectional and observational study was conducted
among adolescent students aged 13 to 19 years old in
Montemorelos City, Nuevo León, Northern Mexico,
between September 14, 2017 and February 13, 2018. The
study participants were recruited from two middle
schools and two high schools, which included one pri-
vate and one public school, respectively. The population
was selected for convenience due to the availability of
the subjects to participate in the study. It represents a
population cohort that has been evaluated by anthro-
pometry since school age. This study only reports the
evaluation data of the last wave of information corre-
sponding to the period of 2017–2018, with a verbal
assent from all of adolescent participants and a written
consent form from their parents. The study was ap-
proved by the Ethics Committee of the Department of
Health Teaching and the Health and Research Ministry
of in the state of Nuevo León, Registration 194,805,068
and the Regional Office of Education.

Measurements
The socio-demographic, lifestyle behaviors and health out-
comes information were gathered from a non-validated
survey questionnaire developed by our research team from
direct measurements for height and weight (See Supple-
mentary file). The socio-demographic information in-
cluded age (years), gender (female or male), place of birth
(north Mexico or others), nationality (Mexican or others),
school level (middle or high school), type of residence (liv-
ing with family or living in boarding school), and personal
religion (Adventist or non-Adventist). With regards with
lifestyle behaviors information, the survey asked partici-
pants the following questions: watching TV per a day
(hours), sleeping times (hours), time to sleep (o’clock),
time to wake up (o’clock), sporting activity (yes or no),
and having breakfast (yes or no).
The health outcomes included obesity risk, eating risk

scale, and body image self-perception scales. First, the
obesity risk was evaluated by using the body mass index
(BMI) calculator for child and teen of the Centers for
Disease Control and Prevention (CDC) [31]. That is,
BMI for each adolescent was calculated as a percentile
obtained from a BMI percentile calculator considering
age and gender [31, 32]. As a result, the obesity status
had four categories as follows: 1) underweight (below
the 5th percentile), 2) normal or healthy weight (the 5th
to less than the 85th percentiles), 3) overweight (the
85th to less than 95th percentiles), and 4) obesity (the
95th percentile or above) [31]. In the regression models,
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a binary variable (obese/overweight or normal/under-
weight) was used to examine a risk of obesity including
obese and overweight status.
Second, the eating behavior risk scales of participants

were evaluated by using the method of Unikel et al. [33],
consisting of a Lickert-style questionnaire with 10 items
about the frequency of behaviors during one week (See
Supplementary file). Each question took the following
values: 0 (never or almost never), 1 (sometimes), 2 (fre-
quently, twice a week), and 3 (very often, more than twice
a week). The total score of the scale (0 to 30) was obtained
by adding all values of ten questions, indicating the degree
of risk in the eating behavior [33]. The following cut-off
points were used to evaluate the continuum of the scale:
1) no risk (0 to 6 points), 2) moderate risk (7 to 10 points
and 3) high risk (11 or higher points), according to Alta-
mirano et al. [34]. Considering the percentages of each
group, we used a binary variable (risk free: 0 to 6 points or
having a risk: 7 or higher) in this study.
Lastly, the research team followed the methodology pro-

posed by Gardner et al. and Rueda-Jaimes et al. [35, 36] to
evaluate the self-perception about body image among par-
ticipants. This scale (Standard Figural Stimuli, SFS) con-
sists of 9 silhouettes representing the human figure. The
central silhouette indicates the median of weight distribu-
tion in the reference population and six silhouettes on left
and right sides of the center show progressive increase or
decrease in weight. In the questionnaire, participants were
asked to select the silhouette that they perceive as their
current weight, and the silhouette as their ideal weight.
With these measurements two indexes were obtained: a)
dissatisfaction index of the body image by calculating the
difference between the current perceived image and the
desired (or ideal) image, and b) distortion index of the
body image by calculating the difference between the per-
ceived image and the real one (real BMI category). In this
study, we used satisfaction (satisfaction or dissatisfaction)
and distortion (distortion or no distortion) variables as
body image self-perception scales.

Statistical analysis
We calculated descriptive statistics of the study population
to estimate mean, standard deviation (SD), minimum
(Min) and maximum (Max) values for continuous vari-
ables or percentages for categorical variables. The Mann–
Whitney U tests for continuous variables such as age,
BMI, eating risk scale, hours watching TV, and sleeping
time, and the Chi-square tests for categorical variables, in-
cluding age, gender, place of birth, nationality, school
level, type of residence, obesity risk, eating risk scale, dis-
satisfaction, distortion, hours watching TV, sleeping time
per day, time when going to sleep, time to wake up, sport-
ing activity, and having breakfast, were conducted to de-
termine whether socio-demographic characteristics, life-

style behaviors, and health outcomes were significantly
different between Adventist and non-Adventist adolescent
groups.
In addition, the binomial logistic regression analysis was

used to figure out the associations between religious affili-
ation (Adventist or not) and life-style behaviors control-
ling for age, sex, type of residence, and place of birth. To
examine life-style behaviors factors associated with health
outcomes by religious affiliation, we used two types of the
binomial logistic regression models. The first models
controlled for only other life-style behaviors factors and
the second models adjusted for other life-style behaviors
and some socio-demographic factors, including age, gen-
der, type of residence, and place of birth. The odds ratios
(ORs) with 95% confidence intervals (CIs) showed the
relationships between individual behavioral factors and
each health outcome while controlling for other factors.
The “school grade” variable was excluded in the regression
models because of its collinearity effect with “age” variable.
A p-value < 0.05 was considered significant. All analyses
were conducted by using Stata version 14 (StataCorp LP,
College Station, TX).

Results
A total of 363 students participated in this study and Ad-
ventist and non-Adventist adolescents included 202
(55.6%) and 161 (44.4%), respectively. Descriptive statistics
of the study participants about socio-demographic and
health-related characteristics are presented in Table 1.
The mean age of all participants was 15 years old and Ad-
ventist were averagely a little older than non-Adventist
students (15.3 vs. 14.7 years, p < 0.001). Less than half of
participants (44.4%) were under 15 years (13–15 years).
Percentages of female and male students were similar but
Adventists (51.5%) had more male students than non-
Adventists (47.8%). About 62% of students were born in
North Mexico and most of participants (92.3%) had Mexi-
can nationality. In addition, over 90% of students were liv-
ing with family but more Adventists (15.4%) were living in
boarding school than non-Adventists (1.9%) (p < 0.001).
In terms of health-related factors, the average BMI of all

participants was 22.4 (kg/m2) and there was no big differ-
ence between Adventists and non-Adventists. The joint
prevalence of overweight and obesity was 27.8% and Ad-
ventists (24.1%) had lower prevalence than non-Adventists
(32.7%). Moreover, the prevalences of risky eating patterns,
self-perception body image dissatisfaction and body image
distortion were 19.6, 59 and 28.6%, respectively. When
comparing Adventists with non-Adventists, Adventist stu-
dents had more risk eating patterns (22.3% vs. 16.2%),
higher satisfaction (43.1% vs. 37.9%), and lower no distor-
tion (28% vs. 29.4%). However, none of the health out-
comes showed significant differences between Adventist
and non-Adventist adolescents.
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Table 2 shows compares life-style behaviors characteris-
tics between Adventist and non-Adventist adolescents.
The mean hours watching TV per day was 2.7 h and
Adventists (2.2 h) watched TV less than non-Adventists
(3.4 h) daily (p < 0.001). Percentages of adolescents who
watched TV more than 2 h per day were much less in Ad-
ventists (22.8%) than non-Adventists (79.5%) (p < 0.001).
Participants slept for 6.8 h per day averagely and Advent-
ists (7.1 h) had longer sleeping time than non-Adventists
(6.4 h) on average (p < 0.001). There was a large difference

in percentages of students who slept for 7 h or more be-
tween Adventists and non-Adventists (80.7% vs. 48.5%)
(p < 0.001). In addition, percentages of Adventists who
went to sleep early (11 PM or before) and woke up late
(after 6 PM) were higher than non-Adventists (80.2% vs.
54%, p < 0.001; 80.2% vs. 88.2%, p = 0.04). The rate of
students who attended any sporting activity was higher in
non-Adventists than Adventists but the difference was not
significant. Lastly, about 71% of adolescents had
breakfast and the percentage of those having breakfast

Table 1 Descriptive statistics of study participants in Montemorelos, Nuevo León, Mexico (N = 363)

Variable Total (N = 363) Adventist (N = 202) Non-Adventist (N = 161) p-value

Mean ± S.D. [Min, Max] or %

Age (years) 15.0 ± 1.2 [13,19] 15.3 ± 1.1 [14,19] 14.7 ± 1.3 [13,19] < 0.001

Age < 0.001

Less than 15 years old 44.4% 29.2% 63.3%

15 years old or older 55.6% 70.8% 36.7%

Gender 0.489

Female 50.1% 48.5% 52.2%

Male 49.9% 51.5% 47.8%

Place of birth < 0.001

North Mexico 62.3% 41.6% 88.2%

Othera 37.7% 58.4% 11.8%

Nationality 0.034

Mexican 92.3% 91.4% 96.9%

Otherb 6.2% 8.6% 3.1%

School level < 0.001

Middle school 45.2% 29.2% 65.2%

High school 54.8% 70.8% 34.8%

Type of residence < 0.001

Living with family 90.6% 84.6% 98.1%

Living in boarding school 9.4% 15.4% 1.9%

BMI (kg/m2) 22.4 ± 4.0 [14.6,36.9] 22.3 ± 3.7 [14.7,35.5] 22.7 ± 4.5 [14.6,36.9] 0.745

Obesity risk 0.076

Underweight/normal 72.2% 75.9% 67.3%

Overweight/obesity 27.8% 24.1% 32.7%

Eating risk scale (continuous) 4.3 ± 3.7 [0,22] 4.6 ± 3.8 [0,22] 3.9 ± 3.5 [0.20] 0.06

Eating risk scale 0.144

Risk free (0–6) 80.4% 77.7% 83.8%

Risk (7 or above) 19.6% 22.3% 16.2%

Dissatisfaction 0.318

Dissatisfaction 40.8% 56.9% 62.1%

Satisfaction 59.0% 43.1% 37.9% 0.771

Distortion

Distortion 71.4% 72.0% 70.6%

No distortion 28.6% 28.0% 29.4%

Note: aCentral Mexico, South and Southeastern Mexico, and other country; bUSA, Central American, South American, and European
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was higher in Adventists (78.7%) than non-Adventists
(60.9%) (p < 0.001).
To examine associations between religious affiliation

and life-style behaviors, we conducted multiple binomial
logistic regression analysis. The results of the regression
models adjusting for age, sex, type of residence, and
place of birth are shown in Table 3. We found that Ad-
ventist adolescents were more likely to be watching TV
for 2 h or less per day (p < 0.001), have enough sleeping
time for 7 h or more (p < 0.001), go to bed early at 11
o’clock or before (p < 0.001), and have breakfast
(p = 0.006) than non-Adventist adolescents significantly.
It indicates that Adventist students are more likely to
have healthier life-style behaviors than non-Adventist

students. The time to wake up and sporting activity did
not show significant results.
Table 4 demonstrates the results of associations be-

tween life-style behaviors and health outcomes by re-
ligious affiliation. The results of binomial logistics
regression models showed that sporting activity was
significantly associated with obesity risk in the group
of Adventist adolescents. That is, students who
attended any sporting activity were less likely to have
obesity risk (overweight or obesity status) than those
who did not attend any sporting activity. The signifi-
cant results were found in both the model 1 (p =
0.019) and model 2 (p = 0.001). In addition, we found
that hours watching TV had a significant relationship

Table 2 Comparisons of life-style behaviors between Adventist and Non-Adventist adolescents

Variable Total (N = 363) Adventist (N = 202) Non-Adventist (N = 161) p-value

Mean ± SD [Min, Max] or %

Hours watching TV (hours) 2.7 ± 1.5 [1,7] 2.2 ± 1.5 [1,7] 3.4 ± 1.2 [1,7] < 0.001

Hours watching TV per day < 0.001

Two hours or less 52.1% 77.2% 20.5%

More than two hours 47.9% 22.8% 79.5%

Sleeping time (hours) 6.8 ± 1.1 [4,10] 7.1 ± 1.0 [4.3,10] 6.4 ± 1.0 [4,9] < 0.001

Sleeping time per day < 0.001

Seven hours or more 66.4% 80.7% 48.5%

Less than seven hours 33.6% 19.3% 51.5%

Time when going to sleep < 0.001

11 PM or before 11 PM 68.6% 80.2% 54.0%

After 11 PM 31.4% 19.8% 46.0%

Time to wake up 0.040

6 AM or before 6 AM 83.7% 80.2% 88.2%

After 6 PM 16.3% 19.8% 11.8%

Sporting activitya 0.698

Yes 60.7% 59.8% 61.8%

No 39.3% 40.2% 38.2%

Having breakfast < 0.001

Yes 70.8% 78.7% 60.9%

No 29.2% 21.3% 39.1%

Note: a Sporting activity includes football, basketball, and volleyball

Table 3 Associations between religious affiliation and life-style behaviors

Adjusted OR (95% CI)

Watching TV
(2 h or less)

Sleeping time
(7 h or more)

Time to sleep
(11 o’clock or before)

Time to wake up
(6 o’clock or before)

Sporting activity
(Yes)

Having breakfast
(Yes)

Religion

Non-Adventist 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Adventist 14.3
(7.86–25.87)***

4.37
(2.53–7.57)***

3.8 (2.19–6.70)*** 0.83
(0.41–1.68)

1.28
(0.71–2.30)

2.11 (1.23–3.60)**

Note: OR Odds Ratio, 95% CI = 95% Confidence Interval, adjusted for age, sex, type of residence, and place of birth
*p<0.05, **p<0.01, ***p<0.001
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with food risk behavior in the group of Adventist stu-
dents. Specifically, adolescents who watched TV for 2
h or less per day were less likely to have risky eating
pattern than those who watched TV for more than 2
h. Both the model 1 and 2 showed significant results
consistently (p = 0.044, respectively). However, we did
not find any significant results of associations between
life-style behaviors and health outcomes in the group
of non-Adventist adolescents.

Discussion
This study describes the association between Adventist af-
filiation and lifestyle behaviors among Mexican adoles-
cents living in northeastern Mexico and figure out lifestyle
behaviors to affect health outcomes in Adolescent and
non-Adolescent students. The results of this pilot study
showed that Adventist students were more likely to have
healthier life-style behaviors than non-Adventist students.
In addition, sporting activity and hours watching TV were

Table 4 Associations between life-style behaviors and health outcomes by religious affiliation

Life-style behaviors Obesity risk Risky eating patterns Dissatisfaction Distortion

Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)

Model 1a Model 2b Model 1a Model 2b Model 1a Model 2b Model 1a Model 2b

Adventist adolescents

Hours watching TV

More than 2 h 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

2 h or less 2.13
(0.82–5.49)

1.51
(0.55–4.10)

0.45*
(0.21–0.98)

0.44*
(0.20–0.98)

1.05
(0.52–2.09)

1.11
(0.55–2.25)

1.52
(0.73–3.16)

1.56
(0.73–3.32)

Sleeping time

Less than 7 h 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

7 h or more 0.92
(0.39–2.17)

0.78
(0.31–1.98)

0.73
(0.32–1.67)

0.73
(0.31–1.70)

0.84
(0.41–1.73)

0.82
(0.39–1.73)

1.01
(0.46–2.23)

1.15
(0.51–2.59)

Sporting activity

No sports 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Sports 0.45*
(0.23–0.87)

0.16**
(0.06–0.46)

0.98
(0.49–1.99)

1.27
(0.53–.3.01)

0.76
(0.42–1.36)

0.90
(0.44–1.84)

0.62
(0.32–1.20)

0.50
(0.22–1.14)

Having breakfast

No breakfast 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Breakfast 0.98
(0.43–2.23)

1.01
(0.42–2.41)

0.56
(0.25–1.25)

0.55
(0.24–1.23)

0.98
(0.49–1.98)

0.96
(0.47–1.95)

0.55
(0.23–1.30)

0.56
(0.23–1.32)

Non-Adventist adolescents

Hours watching TV

More than two hours 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Two hours or less 0.84
(0.34–2.05)

1.20
(0.46–3.15)

1.22
(0.43–3.43)

1.27
(0.43–3.73)

0.58
(0.25–1.31)

0.60
(0.25–1.42)

1.12
(0.45–2.81)

1.07
(0.41–2.80)

Sleeping time

Less than 7 h 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

7 h or more 1.32
(0.66–2.65)

1.35
(0.66–2.77)

0.93
(0.40–2.18)

0.88
(0.37–2.09)

1.87
(0.95–3.69)

1.87
(0.94–3.72)

1.01
(0.49–2.06)

1.05
(0.51–2.18)

Sporting activity

No sporting activity 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Sporting activity 1.54
(0.73–3.20)

1.53
(0.63–3.68)

1.01
(0.42–2.43)

1.15
(0.42–3.17)

0.87
(0.43–1.73)

0.70
(0.31–1.56)

0.99
(0.47–2.07)

1.02
(0.43–2.42)

Having breakfast

No breakfast 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Breakfast 0.80
(0.39–1.65)

0.89
(0.42–1.88)

1.00
(0.41–2.42)

1.02
(0.41–2.50)

0.81
(0.40–1.62)

0.77
(0.38–1.57)

1.43
(0.69–2.95)

1.42
(0.68–2.96)

Note: a Model 1: Adjusted for the other life-style behaviors; b Model 2: Adjusted for the other life-style behaviors + age, gender, type of residence, place of birth;
OR Odds Ratio, 95% CI = 95% Confidence Interval
*p < 0.05, **p < 0.01
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found to be significantly associated with obesity risk and
risky eating patterns, respectively. Public health literature
have identified the most suitable interventions for adoles-
cent populations to adopt healthy behaviors from an early
age, and effectively deal with the growing trend of obesity
as a primary cause of chronic non-communicable diseases
in adolescents [37–39].
Previous studies have showed that religious affiliation

could have a protective and motivating effect for adoles-
cents by promoting healthy behaviors to decrease the risk
of lifestyle-related diseases [7, 40]. Specifically, a study
found that indicators of religiosity and spirituality had posi-
tive effects on adolescent health attitudes and behaviors
[41]. The other study highlighted the importance of analyz-
ing lifestyle factors on underweight, overweight and obesity
prevalence [42]. The findings of these studies support those
presented in this study that religious affiliation could affect
life-style behaviors among adolescents and several life-style
behaviors could be associated with health outcomes.
The result that average hours of watching TV for non-

Adventist adolescents was about 3.7 h is consistent with
those provided by National Health and Nutrition Survey
[43] and the Federal Institute of Telecommunications
[44], which reported that children and adolescent Mexi-
cans from 4 to 12 years old watch television for over 4–5 h
per day on average. In addition, we found that Adventist
students had better sleep habit, including enough sleeping
time (7 h or more) and earlier sleep time (11 o’clock or be-
fore), than non-Adventist students. This finding is sup-
ported by a report from the Sleep Foundation that the
teenagers aged 14 to 17 years old are recommended to
sleep for 8 to 10 h per day [45].
Our findings showed that Adventist adolescents had

lower level of obesity risk (overweight and obesity) than
non-Adventist adolescents. This result coincides with
those of the previous study that Adventist students dem-
onstrated a lower prevalence of overweight and obesity
than non-Adventist population in Australia and the
United States [8, 46]. Given that, the prevalence of over-
weight and obesity is low among the students evaluated
when compared with data from the Nuevo Leon region
[47]; it is suggested to measure the body composition
(lean mass and body fat) to have a more specific criterion
of their nutritional status. Furthermore, it is common to
motivate Adventists to have breakfast every day consider-
ing the lifestyle promotion actions in Adventist institu-
tions. Although this study did not evaluate the type of
foods included in breakfast, which can define compliance
with the recommendations regarding energy (kcal) and
nutrients, the results showed that Adventist students are
more likely to have breakfast than non-Adventist students.
However, this study did not find any significant differ-

ences in risky eating pattern between Adventist and
non-Adventist groups. These results were unexpected in

light of the Adventist principle which diet plays an es-
sential theological role [17, 48]. In particular, among the
8515 Adventist schools worldwide [49], these institutions
serve vegetarian meals to their students and promote an
atmosphere in of balance between diet, exercise and
schoolwork [47]. A future study to explore the relation-
ship between diet principle of Adventists and eating risk
patterns (diet-related health outcomes) is needed.
Concerning self-reported body image, there were no

differences between Adventist and non-Adventist stu-
dents. Examining body image perception is relevant due
to possible positive or negative effects on overall health.
Positive self-perception has been related to greater resili-
ence and better academic performance among adoles-
cents [50, 51], whereas a negative body image has been
linked to depression and low self-esteem [52, 53].
This study has several limitations. First, the authors were

not able to find corresponding themes in the peer-review
literature studies performed in Mexico. As a result, they
had no previous baseline for comparison among adoles-
cents of Adventist religion in Mexico. In addition, partici-
pants live in the same region and locality, which may create
a bias. Thus, the results of this study may not be general-
ized to other population with different characteristics. Fu-
ture research is needed to include and utilize different
regions of Mexico with more participants for comprehen-
sive results. In addition, this study used a self-reported sur-
vey, which could make some biases. Lastly, we did not
include specific information about life-style behaviors, such
as food items for breakfast and times for sporting activity,
due to data availability issue. Therefore, it is suggested to
specify life-style behaviors to evaluate effects of particular
behaviors on health outcomes in future research. However,
this study highlights the importance of some lifestyle be-
haviors and their health impacts between Adventist and
non-Adventist adolescents in Mexico. Those behaviors can
be predictors of short-term health, as championed by fun-
damental Adventist principles. It is a pioneering study since
it evaluates the uniqueness of Mexican Adventist adoles-
cents, whose religious affiliation provides them the oppor-
tunity to be healthy from the earliest stages of life.

Conclusions
Religious affiliation could serve as a predictor of healthy
behaviors among adolescents. This study showed that Ad-
ventist students are more likely to have a healthier lifestyle
behavior than non-Adventist students. More research is
needed to understand lifestyle factors of the Mexican Ad-
ventist adolescent population, such as vegetarian diets, daily
water consumption, early night rest, outdoor activities, and
avoiding alcohol and tobacco consumption. These elements
could be identified as predictors of physical health for ado-
lescents in the long term. Given that the prevalence of risky
eating behaviors is increasing among adolescents, effective

Acosta Enríquez et al. BMC Public Health         (2019) 19:1705 Page 7 of 9



and longitudinal interventions are required to keep adoles-
cents involved and interested in a nutrition and lifestyle
program, and consequently reduce short-term risk. The
findings of this study suggest expanding this kind of re-
search and it might be needed to individually address each
of the adolescents’ life risky behaviors and evaluate their re-
lationships in their family and community.
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