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Abstract

The Youth Risk Behavior Survey is administered biennially in odd years to
public middle and high school students in Hawai'i. Data highlights are presented
from Hawaii’s 2017 high school survey results to enhance understanding of the
relationship between health and academic achievement. This article reviews a
select set of health-risk behaviors and their association with academic grades
for Hawai'i public school students. The findings demonstrate that students
who self-reported engaging in health protective behaviors also reported higher
academic grades in school, while those who engaged in health-risk behaviors
were more likely to report lower grades in school. This discussion can provide
useful background information and benchmarks for research, policy, and local
initiatives. It also supports the need for continued collaboration and a syner-
gistic approach between education and health partners in Hawai'i in order to
improve the health and academic achievement of our youth.

Background on Educational Attainment and
Health Behavior in Hawai‘i
Research over the past 25 years has demonstrated a robust,
multifaceted connection between academic achievement and
health-related behaviors.!”” Physical activity programs in schools
canimprove cognitive skills,including concentration, attention,
and behavior.>® Nutrient deficiencies and hunger are associated
with lower grades, diminished concentration among students,
and higher rates of absenteeism.>*!! A wide range of health be-
haviors are significantly associated with academic achievement,
including substance use, sexual health, and violence-related
risk behaviors.!=12-16

Importantly, associations between education and health
exist in both directions: student health behavior impacts aca-
demic performance and academic performance impacts health
behaviors.'*!” The school environment thus provides an op-
portunity to meet two critical goals: positively influencing the
health of students and improving their academic achievement.

The Hawai‘i Department of Education (HDOE) acknowledges
the importance of both health and education in their vision:
“Hawaii’s students are educated, healthy and joyful lifelong
learners who contribute positively to our community and global

society.”’® The HDOE also “recognizes that when students’
wellness needs are met, they attain higher achievement levels.”"?
The Hawai‘i Department of Health (HDOH) similarly
acknowledges the links between education and health.
As HDOH’s former Health Director, Dr. Virginia Pressler
noted: “Part of providing a well-rounded education includes
health and physical education classes, as well as educational
activities about nutrition and healthy eating.””® To support
this effort, HDOH launched the Healthy Hawai‘i Initiative
(HHI) in 2000 to strengthen health policies and programs
in Hawaii’s communities, schools, and workplaces.?'?
Together, HDOE and HDOH have worked in partnership to
facilitate the implementation of HDOE Wellness Guidelines,
which address the United States Department of Agriculture
(USDA) requirements for a local wellness policy and support
healthy eating and physical activity in schools. Since 2011, all
public non-charter schools have been required to meet the HDOE
Wellness Guidelines.Also, for the past 15 years,the HDOH HHI
has provided funds to the HDOE to support the implementation
of wellness policy, health education, and physical education.
These funds have been used to hire state and district-level per-
sonnel to provide instructional resources, professional develop-
ment, and technical assistance to all 256 HDOE public schools.
Current statewide data demonstrating the relationship between
educational performance and health behavior could be useful to
inform cross-sector partnerships and help target resources where
the needs are greatest. Yet there is limited current, statewide
research on the connections between academic achievement and
health behaviors in Hawai‘i. While a large amount of literature
shows the relationship between health behavior and academic
performance, much of this research took place years ago and/
or in specific geographic regions or states that may not be ap-
plicable to students in Hawai‘i.""!3
This paper describes a useful data source for the goal of
providing current,actionable information around student health
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behaviors and academic performance: the Hawai‘i Youth Risk
Behavior Survey (YRBS). Highlights are provided from recent
YRBS findings on the relationship between health behaviors and
academic grades in Hawai‘i. Having a greater understanding
of the relationship between education and health can facilitate
partnerships, resources, and initiatives in Hawai‘i, and ulti-
mately help students become healthier and more successful
learners. These data may also provide useful background in-
formation and benchmarks for programs, research, and policy.

Specifically, this article highlights key findings and conclu-
sions around a subset of health indicators of interest from the
2017 Hawai‘i YRBS. It was hypothesized that students in
Hawai‘i who self-report engaging in positive health behaviors
would also report higher grades in school, while those who
report engaging in health-related risk behaviors would be more
likely to report lower grades in school.

Youth Risk Behavior Survey

The Centers for Disease Control and Prevention (CDC) devel-
oped the Youth Risk Behavior Surveillance System to monitor
six health-related categories associated with the greatest mor-
bidity and mortality among both youth and adults in the United
States: injury and violence; sexual risk behaviors; alcohol and
other drug use; tobacco use; nutrition; and physical activity. To
produce national-level estimates on these key outcomes, the
YRBS is administered biennially by the CDC as a self-reported
survey to high school students across the United States (US).

In2017,the CDC assisted 46 states and 21 large urban school
districts in administering their own survey to produce local and
county-level estimates.” States are required to use a subset of
the “core” questionnaire but are allowed to include additional
questions of local interest. These features allow states to longi-
tudinally benchmark and compare their progress across several
health areas and an even greater number of indicators.

In Hawai‘i, the YRBS is a joint effort between the Depart-
ments of Health and Education, and the University of Hawai‘i
Curriculum Research & Development Group. The Hawai‘i
YRBS uses a two-stage cluster design to produce representa-
tive weighted estimates for both public high school and middle
school students in odd-numbered years. The Hawai‘i YRBS has
an opt-out consent process, which means that information about
the survey is distributed to students and their families prior to
administration so that parents and legal guardians are afforded
the opportunity to exclude their children from participating.
For further information, detailed methodology of the YRBS
has been previously published*** and Hawai‘i’s YRBS results
are available for the public to view through the Hawai‘i Health
Data Warehouse > The 2017 Hawai‘i YRBS high school survey
had a sample size of 6,031 students and an overall response
rate of 77%.

Risk Behaviors and Academic Achievement
Report

In 2017, Rasberry, et al, published a study in the Morbidity and
Mortality Weekly Report (MMWR) using the national YRBS

2015 data to examine the association between health-related
behaviors and academic achievement among high school stu-
dents in the US." Soon after, the CDC released data tables for
states to download for YRBS 2017 as a report.”” This report
analyzed and tabulated YRBS health behavior indicators by
academic grades for each state. The grade question is worded
as follows: During the past 12 months, how would you describe
your gradesin school? Students were allowed to choose “Mostly
A’s,” “Mostly B’s,” “Mostly C’s,” “Mostly D’s,” “Mostly F’s,”
“None of these grades,” or “Not sure.” For the analysis, students
who reported mostly D’s or mostly F’s were combined into a
single category, while the other grades were reported separately.
Students who reported “None of these grades” or “Not sure”
were excluded from all analyses. The data tables for each state
reported the weighted prevalence estimates and 95% confidence
intervals. Significance was set at P<.05 and was determined
based on further logistic regression modeling controlling for
the potentially confounding effects of sex, race/ethnicity, and
grade level (ie, 9th, 10th, 11th, and 12th).

The 2017 YRBS high school questionnaire contained 99
questions.”” The CDC’s extensive data tables in the Hawai‘i
report on each of these questions were informative, but difficult
to synthesize for programmatic, research, or policy work as the
lengthy document did not provide any discussion of findings
or context that would allow for a cumulative analysis of the
findings.?”’

In this paper, we chose to examine in detail 29 health indica-
tors that covered six main health topics using the data reported
inCDC,2017.7 The selected indicators to highlight were based
on those chosen for the 2017 Rasberry, et al. MMWR study'
and were confirmed by Hawai‘i health and education partners
as areas of interest. To aid in the interpretation of the data, the
prevalence estimates were organized into bar graphs according
to six main topic areas.

Dietary Behaviors and Food Security

Included dietary indicators were: eating breakfast on all seven
days (during the seven days before taking the survey); eating
vegetables three or more times per day (including green salad,
potatoes, carrots, and other vegetables, during the seven days
before the survey); not drinking a can, bottle, or glass of soda
or pop (during the seven days before the survey); and eating
fruit or drinking 100% fruit juices three or more times per day
(during the seven days before the survey). Additionally, food
security was operationalized as reporting “most of the time” or
“always” going hungry because there was not enough food in
their home (during the 30 days before the survey).

Physical Activity and Sedentary Behaviors

The Hawai‘i YRBS includes several measures related to physi-
cal activity and sedentary behavior. Physical activity indicators
selected for this paper include: being physically active for at
least 60 minutes per day (on five or more days during the seven
days before the survey) and playing on at least one sports team
(during the 12 months before the survey). The sedentary be-
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haviors chosen include watching television for three or more
hours per day (on an average school day) and playing video or
computer games or using a computer three or more hours per
day for something that was not school work (on an average
school day).

Bullying, Violence, and Suicide Ideation

The Hawai‘i YRBS contains multiple indicators around bully-
ing, violence, and suicide ideation. We included five indicators.
One indicator relates to electronic bullying, which includes
being bullied through texting and social media (during the 12
months before the survey). Additionally, two suicide indicators
include making a plan about how they would attempt suicide
(during the 12 months before the survey) and attempting suicide
one or more times (during the 12 months before the survey.)
School safety was ascertained by students reporting they did
not go to school because they felt unsafe at school or on their
way to school (on at least one day during the 30 days before the
survey). Finally, a violence indicator of interest includes being
in a physical fight one or more times (during the 12 months
before the survey).

Sexual Risk Behaviors and Sexual Violence

The two sexual risk behaviors chosen for further review include
currently sexually active (defined as having sexual intercourse
during the three months before the survey) and not using any
method to prevent pregnancy during last sexual intercourse
(among youth who are currently sexually active). In addition,
one indicator around sexual violence includes anyone forcing
them to do sexual things that they did not want to do (during
the 12 months before the survey). Finally, HIV/AIDS education
was ascertained by reporting ever being taught about AIDS or
HIV infection in school.

Substance Use Behaviors

The Hawai‘i YRBS has a large section of questions devoted to
substance use including alcohol, tobacco, prescription drugs,
and illicit drug use. Indicators selected for inclusion were cur-
rently drinking alcohol, using electronic vaping products, and
smoking cigarettes (on atleast one day during the 30 days before
the survey); current marijuana use (one or more time during
the 30 days before the survey); ever prescription pain drug use,
including Vicodin,OxyContin,Hydrocodone,and Percocet; and
ever methamphetamine use (one or more times in their life).

Other Health Behaviors

Many other health behaviors are measured in the Hawai‘i YRBS
including access to health care, general health, and protective
factors that are not included in the national YRBS survey. We
included the following: not going to school because they were
sick (on one or more days during the 30 days before the survey);
sleeping eight or more hours per night (on an average school
night); seeing a dentist for a check-up, exam, teeth cleaning,
or other dental work (during the 12 months before the survey);
seeing a doctor or nurse for a check-up or physical exam when

they were not sick or injured (during the 12 months before the
survey); and having at least one teacher or other adult in school
they can talk to if they have a problem.

Data Highlights

The highlighted 2017 YRBS results for Hawai‘i public high
school students are displayed in Figures 1-6. The bar graphs
have been shaded from a dark gradient (mostly A’s) to a light
gradient (mostly D/F’s) to illustrate the association between
academic grades in school and health indicators. Protective
health behaviors are indicated in bold font, while health-risk
behaviors remain in regular font. The majority of health behav-
iors (25 of the 29) were statistically significant when compared
withacademic achievementresults. (Decimals of 0.5 and higher
were rounded up to the nearest whole number in the bar graphs.)

Dietary Behaviors and Food Security

Students that reported mostly A’s and mostly B’s had a higher
prevalence of eating breakfast on all seven days and not drinking
soda in the past week (Figure 1). For example, 43% of students
with mostly A’s ate breakfast on all seven days. This means
that 57% of students with mostly A’s did not eat breakfast on
all seven days. This compares to 22% of students with mostly
D/F’s who ate breakfast on all seven days, thus 78% of students
with mostly D/F’s did not eat breakfast on all seven days before
the survey. Higher achieving students also reported a lower
prevalence of hunger during the 30 days before the survey. It
should be noted that regardless of the academic grade achieved,
more than 50% of students in each letter grade category reported
not eating breakfast on all seven days.

Students who earned mostly D/F’s had a higher prevalence
of having at least three or more vegetables and three or more
fruits/juices per day. At the same time, this group also had the
highest prevalence of going hungry all or most of the time
because there was no food in their home.

Althoughno statistical association was found between having
fruit or fruit juices three or more times per day and students’
grades, the remaining four dietary variables in Figure 1 all
showed a significant relationship with academic grades in
school.

Physical Activity and Sedentary Behaviors

Students who reported mostly A’s and mostly B’s received more
physical activity than those who reported mostly C’s and mostly
D/F’s.Academic grades were significantly associated with being
on a sports team during the last year and being physically active
for at least 60 minutes per day on five or more days in the last
seven days (Figure 2). Grades were not statistically associated
with watching television or playing video/computer games or
using a computer for three or more hours per day. Noticeably,
approximately 40% of all students played video/computer
games or used a computer for at least three hours per day and
approximately 20% of students watched three or more hours
of television regardless of their grades.
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DIETARY BEHAVIORS and FOOD SECURITY
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Figure 1. Percentage of Hawai'i Public High School Students Self-reporting Dietary Behaviors and Food Security

Based on logistic regression analysis controlling for sex, race/ethnicity, and grade in school as reported in CDC, 2017%, P<.05

A Decimals of 0.5 and higher were rounded up to the nearest whole number

Brkfst7Days: Ate breakfast on all 7 days during the 7 days before the survey

NoSoda: Did not drink a can, bottle, or glass or soda or pop during the 7 days before the survey

Veg3+: Ate vegetables three or more times per day during the 7 days before the survey

Fruit/Juice3+: Ate fruit or drank 100% fruit juices three or more times per day during the 7 days before the survey

Hungry: Most of the time or always went hungry because there was not enough food in their home during the 30 days before the survey

PHYSICAL ACTIVITY and SEDENTARY BEHAVIORS
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Figure 2. Percentage of Hawai'i Public High School Students Self-reporting Physical Activity and Sedentary
Behaviors

*Based on logistic regression analysis controlling for sex, race/ethnicity, and grade in school as reported in CDC, 2017%, P<.05

A Decimals of 0.5 and higher were rounded up to the nearest whole number

60mins5days: Physically active at least 60 minutes per day on 5 or more days during the 7 days before the survey

OnSportsTeam: Played on at least one sports team during the 12 months before the survey

TV3+Hrs: Watched television 3 or more hours per day on an average school day

Video3+Hrs: Played video or computer games or used a computer 3 or more hours per day for something that was not school work on an
average school day
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Bullying, Violence, and Suicide Ideation

Academic grades were significantly associated with all five of
the bullying, violence, or suicide-related behaviors (Figure 3).
A common pattern emerged that students who reported mostly
D/F’s exhibited the highest prevalence for each health-risk
behavior. The gradient followed accordingly that those who
reported mostly C’s were the second highest group to self-
report these risk behaviors. For example, being in a physical
fight was highest among students who received mostly D/F’s
at 34%, and this decreased to 25% for students with mostly
C’s, followed by 15% for students with mostly B’s, and 10%
of students with mostly A’s.

Sexual Risk Behaviors and Sexual Violence
Academic grades were significantly associated with being cur-
rently sexually active, experiencing sexual violence, and being
taught about AIDS or HIV in school (Figure 4). Not using any
method to prevent pregnancy during the last sexual intercourse
had no significant association with educational outcomes, al-
though the prevalence did increase as academic grades declined.
Students who reported receiving mostly D/F’s were more likely
to be involved in the health-risk behaviors of being sexually
active, experiencing sexual violence in dating, and not using
any birth control method compared to those earning A’s or B’s.
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Figure 3. Percentage of Hawai‘i Public High School Students Self-reporting Bullying, Violence, and Suicide

* Based on logistic regression analysis controlling for sex, race/ethnicity, and grade in school as reported in CDC, 2017%, P<.05

A Decimals of 0.5 and higher were rounded up to the nearest whole number

E-bully: Ever were electronically bullied during the 12 months before the survey

SchiSafety: Did not go to school because felt unsafe at school or on their way to or from school on at least 1 day during the 30 days before

the survey

SuicidePlan: Made a plan about how they would attempt suicide during the 12 months before the survey
SuicideAttempt: Attempted suicide one or more times during the 12 months before the survey
Fight: In a physical fight one or more times during the 12 months before the survey
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SEXUAL RISK BEHAVIORS and SEXUAL VIOLENCE
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Figure 4. Percentage of Hawai'i Public High School Students Self-reporting Sexual Risk Behaviors and Sexual

* Based on logistic regression analysis controlling for sex, race/ethnicity, and grade in school as reported in CDC, 2017%, P<.05
A Decimals of 0.5 and higher were rounded up to the nearest whole number

SexuallyActive: Currently sexually active during the 3 months before the survey

SexualViolence: Experienced sexual violence one or more times during the 12 months before the survey

NoBirthControl: Did not use any method to prevent pregnancy during last sexual intercourse

AIDSAware: Students who have ever been taught about AIDS or HIV infection in school
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Substance Use Behaviors

Academic grades were significantly associated with all six
substance use behaviors (Figure 5). Students earning mostly
C’s and mostly D/F’s reported higher prevalence estimates than
those with mostly A’s and mostly B’s. For example, 16% of
students with mostly A’s reported currently e-vaping, while 43%
of students with mostly D/F’s engaged in current e-vaping in the
last 30 days. Current use of cigarettes was lower compared to
current e-vaping and ever taking drugs without a prescription,
while current use of marijuana and alcohol were higher than
current use of cigarettes.

Other Health Behaviors

The last health topic comprises a variety of health behav-
iors. Academic grades were significantly associated with all
five variables (Figure 6). When asked if they missed school
because they were sick on one or more days during the last
month, prevalence estimates were higher among students
who received mostly D/F’s and mostly C’s, but lower on all
protective health behaviors including seeing a dentist, having
a check-up or physical exam, having a teacher or adult they
can talk to if they have a problem, and getting at least eight
hours of sleep. Regardless of academic grades, the majority of
students reported not getting enough sleep with 25% or fewer
students receiving eight or more hours of sleep each day in all
four of the grade categories.

SUBSTANCE USE BEHAVIORS
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£
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g I I 20 I I Mostly D's/F's
@ 13 [ I I
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Alcohol* Marijuana* Meth* Cigarettes*  E-vaping* DrugNoPres*
Figure 5. Percentage of Hawai‘i Public High School Students Self-reporting Substance Use Behaviors

* Based on logistic regression analysis controlling for sex, race/ethnicity, and grade in school as reported in CDC, 20177, P<.05
" Decimals of 0.5 and higher were rounded up to the nearest whole number

Alcohol: Currently drank alcohol on at least 1 day during the 30 days before the survey

Marijuana: Currently used marijuana one or more times during the 30 days before the survey

Meth: Ever used methamphetamines one or more times during their life

Cigarettes: Smoked cigarettes on at least 1 day during the 30 days before the survey

E-vaping: Currently use electronic vaping products on at least 1 day during the 30 days before the survey

DrugNoPres: Ever took prescription drugs without a doctor’s prescription one or more times during their life

OTHER HEALTH BEHAVIORS
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Figure 6. Percentage of Hawai‘i Public High School Students Self-reporting Other Health Behaviors

* Based on logistic regression analysis controlling for sex, race/ethnicity, and grade in school as reported in CDC, 2017%, P<.05
" Decimals of 0.5 and higher were rounded up to the nearest whole number

SickNoSchl: Did not go to school because they were sick on one or more days during 30 days before the survey

Sleep8+Hrs: Sleep 8 or more hours per night on an average school night

SawADentist: Saw a dentist during the 12 months before survey

Checkup: Saw a doctor or nurse for check-up or physical exam when not sick during the 12 months before survey

SchlAdult: Students who had at least one teacher or other adult in school they can talk to if they have a problem
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Discussion

These data highlights from the larger CDC report®” demonstrate
clearly that students in Hawai‘i who achieved mostly A’s and
B’s were more likely to report engaging in health protective
behaviors compared to students with C’s and D/F’s. In a similar
manner, students with mostly C’s and D/F’s were more likely
to engage in health-risk behaviors than students who earned
mostly A’s and B’s. Table 1 shows the key findings.

These findings support the expected relationship between
health protective behaviors and academic achievement in the
state of Hawai‘i and coincide with previous national findings.”’
While the general trends are similar for the US and Hawai‘i,
some differences are noted. For example, the likelihood of
using meth and e-vaping products among Hawai‘i students in
2017 was higher than the national average; however, the trend
of current alcohol usage was lower for Hawai‘i students. 26
Similarly, the likelihood of being concerned about school safety
and attempted suicide was higher among Hawai‘i high school
students in 2017 compared to the US, but the trend for being
involved in physical fights was lower for Hawai‘i students 262
Hawai‘i students were also less likely to be sexually active
than their average US counterparts, but they experienced more
sexual violence.”®

In Hawai‘i, there are several health behaviors that warrant
additional attention and resources irrespective of academic
grade achievement or significant associations. These include
high levels of sedentary behavior, high e-vaping use, not eating
breakfast daily, and not getting enough sleep for all students.
Other high-risk health behaviors in Hawai‘i that should be of
immediate concern include the proportion of students who
reported going hungry, ever taking meth, and having made a
suicide plan or attempted suicide.

Limitations

There are several limitations to keep in mind when interpreting
these findings. Hawai‘i YRBS data are based on self-report,
and behaviors could be under- or over-reported, especially if
they are stigmatized ones. However, YRBS questions have
demonstrated good test-retest reliability.*** YRBS data are
also cross-sectional, and thus causation cannot be determined

alone from this analysis, only an association between variables.
Some students in Hawai‘i do not participate in the survey as
the Hawai‘i YRBS is only administered to public schools,
and 15.6% of students in Hawai‘i attended private schools in
2013.% Additionally, most students who were absent on the day
the survey was administered were not included in the results
and thus students with poorer health and lower grades may be
excluded. Hawai‘i public schools had a chronic absenteeism
rate of 15% and a four-year high school dropout rate of 14.4%
in the 2016-2017 school year.**3! Also, these highlights are
drawn from analyses and data in a previous report;?” we did
not conduct the analyses ourselves. Despite these limitations,
these data highlights should contribute to a deeper understand-
ing about the relationship between academic achievement and
health for students in Hawai‘i.

Conclusion
This study provides specific evidence and a consistent pattern
of the association between health behaviors and academic
achievement among public high school students in Hawai‘i
and highlights key relationships seen in detailed YRBS data.
The findings help support the need for public health and educa-
tion agencies and professionals to strengthen their collabora-
tion to achieve improved health and education outcomes for
youth. Promoting healthy lifestyles and encouraging academic
achievement do not need to be viewed as separate, compet-
ing concepts, but as synergistic and complementary ways for
school health stakeholders, parents, and communities to sup-
port the development, health, and education of our youth.!”-2
These data can also be used to help identify priority areas for
health education curricula and for professional development for
teachers and staff. In addition, these data can be used to support
legislation and policies that promote health and/or education.
These highlights may also be useful for those seeking funds
or grant opportunities to support new school health initiatives.
If there is interest, this study could be expanded in the future
by conducting new analyses to assess additional dimensions of
the health indicators including geographic region (ie, county),
sexual identity, and race/ethnicity.

Table 1. Summary of Select YRBS Results for Public High School Students in Hawai'i

In Hawai‘i, when compared to students with lower grades, students with higher grades are...

More likely to:

+ Eat breakfast on all 7 days during the last week

+ Havebeen physically active for atleast 60 minutes per day on atleast 5 ormore

days in the last week

Have played on at least 1 sports team during the past year

Have slept at least 8 hours per night on an average school night

Have not had soda during the last week

Have seen a dentist in the last year

Have seen a doctor or nurse for a check-up or physical exam when not sick

during the last year

+ Have used birth control to prevent pregnancy during last sexual intercourse

+ Have been taught about AIDS or HIV infection in school

+ Have had at least one teacher or other adult they can talk to if they are having
a problem

Less likely to:

+ Have gone hungry because there was no enough food in their home during the
last month

+ Have had 3 or more vegetables and 3 or more fruits per day during the last 7 days

+ Have made a suicide attempt or a plan about how they would attempt suicide in

the last year

Have had a physical fight in the last year

Have been electronically bullied during the last year

Have been sexually active during the last 3 months

Have experienced sexual violence one or more times during the last year

Have engaged in all substance use behaviors including alcohol, marijuana,

methamphetamine, cigarettes, e-vaping, and taking prescription drugs without

a doctor’s prescription

+ Have missed school because they were sick on 1 or more days in the last month

+ Have missed school because they felt unsafe at school or on their way to/from
school on 1 or more days in the last month
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