
Preventive Medicine Reports 24 (2021) 101512

Available online 3 August 2021
2211-3355/© 2021 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

High school health education: The impact of medical student led instruction 
in northern Nevada high schools 

Brandon W. Conner a,*, Katherine G. Weller a, Matt V. Biondi a, Alexa R. Allen a, 
Megan K. Rescigno a, Justine L. Resnik a, Sydney C. Laughton a, Kendal M. Warner a, 
Ariel E. Hierholzer a, Erica Y. Kim a, Molly M. Hagen a,b, Amy A. McFarland a, Reka P. Danko a 

a University of Nevada, Reno School of Medicine, 1664 N Virginia St, Reno, NV 89557, USA 
b University of Nevada, Reno School of Community Health Sciences, 1664 N Virginia St, Reno, NV 89557, USA   

A R T I C L E  I N F O   

Keywords: 
Adolescent behavior 
Preventive health 
Curricular innovation 
Health education 
Medical students 
Patient-physician relationship 

A B S T R A C T   

Health education is an important topic in high school given its lasting effect on learners. Medical students are in a 
unique position to deliver this curriculum as they can provide information from a relatable standpoint. Ten 
medical students created a health education program, The Healthier Nevada Project (HNVP), designed for high 
school students using four modules focused on adolescent public health concerns: substance use and addiction, 
exercise, personal relationships, and stress and mental health. The curriculum was administered to over 700 
health class students at three schools in Reno, Nevada, U.S.A., from August 2019–March 2020. This cross- 
sectional study measured whether the modules increased students’ comfort level, familiarity, and likelihood 
of discussing each topic with a healthcare provider. The method of evaluation was pre- and post-Likert scale 
surveys with 7–10 questions regarding students’ understanding of each topic, knowledge of related resources, 
and likelihood of future discussions with healthcare providers. Linear regression analysis showed significant 
increases in mean scores (in all cases p < 0.0001) for all four modules after the training. The modules were 
adjusted for the cluster effect of School and showed no significant two-way interaction between pre- and post- 
survey, although overall differences between schools were present. These findings indicate that HNVP signifi-
cantly increased students’ knowledge, comfort, and likelihood of discussing each topic with a healthcare pro-
fessional following module administration. Future efforts will aim to evaluate the long-term impact of HNVP on 
student behavior and evaluate if presenter type influences program success among adolescents.   

1. Introduction 

Health education is one of the most important subjects in high school 
given its broad and lasting effect on learners. In the short term, healthy 
students have better educational outcomes – they get better grades, have 
better graduation rates, and feel more connected to their peers and 
teachers (Basch, 2011; Forrest et al., 2013). In the long term, preventive 
health information has been shown to effectively address substance use 
and addiction (Faggiano et al., 2008), mental health problems (Feiss 
et al., 2019; Mendelson et al., 2010; Neil and Christensen, 2009), dating 
and relationships (De La Rue et al., 2017), and physical fitness (Naylor 
et al., 2015). Each of these topics represents a key public health concern. 

School-based intervention programs are a well-studied method for 

improving public health outcomes. Instilling healthy attitudes and be-
haviors during the formative adolescent years creates lasting positive 
impact by influencing adult choices (Sawyer et al., 2012; Kelder et al., 
1994; Singh et al., 2008). Many studies have found significant, positive 
benefits from school-based intervention programs. The literature de-
scribes a broad array of effective intervention types, fitting for the di-
versity of students, schools, and educators. The World Health 
Organization (WHO)1 guidelines for “health-promoting schools” outline 
a holistic approach which uses curriculum, school culture, and com-
munity input to foster an environment that promotes lifelong well-being 
(World Health Organization, 2014; World Health Organization, 2009; 
Expert Committee, 1997). 

The efficacy of school-based prevention is reliant on the format and 
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delivery of the content, as well as repeated exposures over time. Each 
additional program adds to the accessibility of health across socioeco-
nomic strata and provides a supportive environment to maximize the 
chance that these behaviors are incorporated into students’ daily lives 
(Langford et al., 2014; Wolfenden et al., 2017). Therefore, programs 
such as the one described in this study are an important method to 
expose students to healthcare-related topics and reinforce preventive 
behaviors. 

Limited data currently exists comparing the impact of different ed-
ucators on youth health education programs. However, medical students 
provide several benefits: they have firsthand knowledge of the health 
challenges faced in their community. They are trained in behavior- 
changing techniques like motivational interviewing that have been 
shown to have positive impacts on intervention programs (Flattum et al., 
2009; Sussman et al., 2012). Finally, they can provide information from 
a more approachable standpoint since they are also students. 

According to the 2019 Nevada High School Youth Risk Behavior 
Survey (YRBS): Washoe County Special Report (Diedrick et al., 2019), 
which included approximately 1,000 participants, 48.7% of students 
reported use of e-cigarettes, 37.7% reported marijuana use, and 17.6% 
reported use of prescription pain medications for nonmedical purposes. 
Stress and mental health issues were similarly concerning: 18.7% of high 
school students seriously considered suicide, while 40.2% of students 
met the clinical definition for depression. The YRBS also found that 
15.3% of high school students reported being bullied on campus, 15% 
reported cyber-bullying, and 7.3% reported physical dating violence. 
Finally, this survey found that only 45.6% of high school students were 
physically active at least 60 min per day on five or more days during the 
seven days prior to answering these questions. 

In this study, a team of medical students created a health education 
program, The Healthier Nevada Youth Educational Modules Project 
(HNVP), using an interactive curriculum designed for high school stu-
dents. HNVP sought to promote healthy lifestyle choices using four 
modules: substance use and addiction, exercise, personal relationships, 
and stress and mental health. The study determined whether these 
modules improved high school students’ comfort with and knowledge of 
each topic, as well as their likelihood of discussing these issues with a 
healthcare provider. 

2. Methods 

2.1. Study population 

During the 2019–2020 academic year, health class students in the 
Washoe County School District (WCSD) from grades 9–12 at three high 
schools received healthcare curriculum delivered by 10 medical stu-
dents from the University of Nevada, Reno School of Medicine. Schools 
were selected based on their interest in hosting HNVP modules. Class 
sizes were similar between schools but represented a range of socio-
economic statuses and ethnic diversity (Table 1). Students were 

primarily in 9th grade, although all grades could be present. In this 
convenience sample, each student present in class on the day of the 
module was asked to participate and complete the corresponding 
survey. 

2.2. HNVP development 

Topics were chosen using public health data collected from the 
annual Nevada YRBS and Washoe County Community Health Needs 
Assessment (Diedrick et al., 2019). First- and second-year medical stu-
dents, all of whom had a Bachelor or Master of Science degree, designed 
the modules to address specific health-related concerns that high school 
students face. Members of the team were selected based on prior 
teaching experience and interest in medical outreach efforts. Each 
module was designed to be approximately one hour long and was 
developed in accordance with WCSD health education objectives in the 
Nevada Revised Statutes (NRS 389.018). Each module covered basic 
physiology, community resources, and preventive healthcare recom-
mendations. Modules were loosely based on social learning theory, 
where students were asked to actively model and repeat given infor-
mation as well as share their personal experiences with each topic. 
Short, age-appropriate surveys were created to assess understanding of 
key module components and participant willingness/comfort in dis-
cussing this information with healthcare providers. 

2.3. HNVP design and implementation 

In this cross-sectional study, individual modules were taught over 
one to two days with surveys given before and after module imple-
mentation to assess module impact. Each lesson included open discus-
sion and at least one interactive activity. All materials were approved by 
the WCSD and the Institutional Review Board at the University of 
Nevada, Reno (IRB# 1471885–1). 

2.3.1. Substance use and addiction 
This module contained information about different types of sub-

stance use and addiction, with a focus on opioids. Students actively 
participated by discussing and practicing the administration of Narcan® 
(Naloxone) via kits provided by the medical students. The survey 
measured students’ attitudes and beliefs about substance use as well as 
their familiarity with overdose treatment options. 

2.3.2. Exercise 
Students learned the physical and psychological benefits of exercise, 

along with an overview of nutritional supplements and the dangers of 
performance-enhancing drugs. They actively participated through a 
gameshow-style quiz and measured their heart and respiratory rates 
before and after exercise. The role that medical professionals play in 
addressing exercise concerns was discussed. 

2.3.3. Personal relationships 
This module focused on healthy communication, patient-physician 

relationships, confidentiality, and intimate partner violence. Class 
participation involved instructional videos and role-playing scenarios to 
illustrate methods for handling relationship concerns such as trust, 
jealousy, and possessiveness. 

2.3.4. Stress and mental health 
Physical, emotional, and interpersonal consequences of stress were 

discussed in this module, as well as the impact of technology on 
depression and isolation. Students brainstormed ways to reduce stress 
and participated in a guided meditation and stretching session. They 
were also provided information on numerous mental health resources. 

Table 1 
School and student demographics at the three HNVP selected schools (Data 
source: Public School Review 2020–2021; https://www.publicschoolreview.co 
m/nevadav).  

School/Student Characteristics School A School B School C 

Total enrollment (N) 1,508 1,675 1,187 
Student to teacher ratio (S:T) 26:1 25:1 20:1 
Graduation Rate (%) 92% 94% 86% 
Nevada testing rank (lowest possible rank =

660th) 
118th 69th 634th 

Students eligible for free lunch (%) 23% 13% 58% 
Students eligible for reduced lunch (%) 2% 2% 8% 
Caucasian enrollment (%) 53% 67% 15% 
Hispanic enrollment (%) 35% 19% 72% 
Other race/ethnicity enrollment (%) 12% 14% 10% 
Percent male 54% 52% 57%  

B.W. Conner et al.                                                                                                                                                                                                                              

https://www.publicschoolreview.com/nevadav
https://www.publicschoolreview.com/nevadav


Preventive Medicine Reports 24 (2021) 101512

3

2.4. Assessment of effectiveness 

To determine the effectiveness of each module, students completed a 
brief survey at two time points: prior to starting a module (“pre”) and 
immediately after completing a module (“post”). Each module had a 
unique corresponding survey with a combination of questions and 
statements related to the topic (Appendices A-D). Students were asked to 
respond using five-point Likert scales. Responses to statements were 
based on agreement while answers to questions were based on a number 
of factors such as likelihood of performing certain health behaviors, 
level of interest in learning, and self-assessments of current health be-
haviors (Appendices A-D). Personal and demographic information was 
not collected to maintain anonymity and minimize social-desirability 
bias given the sensitive nature of many survey questions. 

2.5. Independent variables 

The main independent variable of interest was the treatment variable 
for survey timing (before or after the training). Because personal and 
demographic information was not collected, individual pre- and post- 
surveys could not be linked. Instead, differences in survey scores from 
before to after the training were modeled as a binary independent var-
iable (pre- or post-), hereafter referred to as “Survey”. 

School was also tested as an independent variable in order to assess if 
significant differences between pre- and post-survey scores varied by 
school. The variable “School” was modeled as categorical with three 
levels (A, B, and C) representing each school. 

2.6. Dependent variable 

The dependent variable was survey “Score”: student responses to 
each survey question were coded numerically and then averaged to 
produce an overall score. The most negative traits, perceptions, and 
opinions were assigned a value of “1” (e.g. strongly disagree, not at all 
likely, or not at all important), while the most positive traits, percep-
tions, and opinions were assigned a value of “5” (e.g. strongly agree, 
very likely, or very important; see Appendices A-D). 

2.7. Data analysis 

Two linear regression models were used to assess differences in pre- 
and post-training scores for each module. First, the Survey variable was 
modeled alone to assess overall differences in scores during the two time 
periods. Next, the School variable and a School*Survey interaction was 
added to examine if differences in scores were independent of School 
effects. A mixed-effects linear regression was also used to test for dif-
ferences in scores while accounting for lack of independence between 
students who attended the same school; however, because results be-
tween the fixed- and mixed-effects regressions were the same in all 
cases, results are presented only for the simpler fixed-effects models. In 
all cases, assumptions of normality for the outcome variable were tested 

prior to regression analysis. Statistical analyses were conducted in SAS 
(SAS Institute Inc., Cary, NC, USA). Significance was assessed using 95% 
confidence intervals, with p-values ≤ 0.05 considered sufficient to reject 
the null hypothesis of no pre- to post-survey difference in scores. 

3. Results 

From August 2019 to March 2020, the HNVP modules were pre-
sented to over 700 health class students, grades 9–12, in the WCSD. 
Approximately 700 pre- and post-surveys were obtained per module 
(Table 2) with scores increasing significantly towards more positive 
traits, perceptions, and opinions for all schools and modules following 
the trainings (Tables 2 and 3). Post hoc analyses showed that 95% power 
was achieved for α = 0.05. Discrepancies in the number of pre- and post- 
survey responses collected were attributed to students arriving late to 
class or being dismissed early for a previously arranged activity. 

3.1. Substance use and addiction module 

A total of 749 and 724 students completed the pre- and post-surveys, 
respectively, for the substance use and addiction module (45.8% School 
A, 24.6% School B, and 29.6% School C; Table 2). Question non- 
response was low: the mean percent of questions skipped per survey 
was < 1% (mean = 0.78 ± 0.84% SD, range = 0.5–1.1%). 

The univariate linear regression showed that scores were higher on 
post-surveys compared to pre-surveys (p < 0.001; Table 3). After con-
trolling for possible School effects, it was found that post-survey scores 
remained significantly higher than pre-scores (p < 0.001), School was 
associated with test scores (p < 0.0001), and the interaction between 
Survey and School was insignificant (p = 0.080; Table 3). Variation in 
scores was driven by School C. Students had lower scores at School C 
compared to Schools A and B, while scores between Schools A and B 
were similar (Table 2). 

3.2. Exercise module 

A total of 648 and 638 students completed the pre- and post-surveys, 
respectively, for the exercise module (51.9% School A, 32.4% School B, 
and 15.6% School C; Table 2). The mean percent of questions skipped 
per survey was only 0.53% (±0.76% SD, range = 0.2–1.4%). 

Scores on the exercise module survey significantly increased from 
the pre- to post-survey (p < 0.001; Table 3). After controlling for 
possible School effects, post-survey scores remained significantly higher 
than pre-scores (p < 0.001), School was associated with test scores (p =
0.0006), and the effect of Survey was not modified by School (p =
0.8786; Table 3). Students at Schools A and B had roughly the same pre- 
and post-survey scores (pre-scores = 3.74 and 3.77, percent increase =
8.5 and 8.6, respectively), while students at School C showed lower pre- 
scores than Schools A and B but a greater percent increase in scores from 
pre- to post-surveys (Table 2). 

Table 2 
Summary statistics for pre- and post-module survey scores among health class students at the three participating high schools, 2019–2020 academic year, Reno, NV.   

School A School B School C 
Module Survey (N) n Meana SEMb n Mean SEM n Mean SEM 

Addiction Pre (749) 346  3.55  0.029 187  3.59  0.041 216  3.47  0.042 
Post (724) 329  4.12  0.032 175  4.15  0.050 220  3.88  0.045 

Exercise Pre (648) 339  3.74  0.028 211  3.77  0.041 98  3.58  0.048 
Post (638) 329  4.06  0.041 206  4.09  0.042 103  3.94  0.051 

Relationships Pre (691) 337  3.59  0.030 203  3.61  0.043 151  3.50  0.041 
Post (729) 380  3.91  0.029 200  3.94  0.045 149  3.76  0.049 

Stress Pre (764) 355  3.50  0.034 211  3.51  0.043 198  3.37  0.044 
Post (734) 346  3.76  0.036 204  3.81  0.047 184  3.61  0.049  

a Mean of student Likert scale response scores (scored on scale of 1 to 5) for each module, stratified by school and the two survey periods. 
b SEM = Standard error of mean. 
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3.3. Personal relationships module 

A total of 691 and 729 students completed the pre- and post-surveys, 
respectively, for the personal relationships module (50.5% School A, 
28.4% School B, and 21.1% School C; Table 2). Surveys were generally 
completed in their entirety; the mean percent of students who skipped 
each survey question was 1.7% (±3.7% SD, range = 1.1–2.0%). 

Scores on the personal relationships module survey were signifi-
cantly higher on the post-survey compared to the pre-survey (p < 0.001; 
Table 3). Adding School did not change this finding (Survey: p < 0.001) 
but showed that School was also associated with test scores (p < 0.0015) 
and did not act as an effect modifier (p = 0.7011; Table 3). Students at 
Schools A and B had higher mean scores on the personal relationships 
survey than students at School C (Table 2). 

3.4. Stress and mental health module 

A total of 764 and 734 students completed the pre- and post-surveys, 
respectively, for the stress and mental health module (46.8% School A, 
27.7% School B, and 25.5% School C; Table 2). Consistent with the other 
modules, item-nonresponse was low (mean = 0.41 ± 0.47% SD, range =
0.2–0.9%). 

Scores on the stress module survey were significantly higher on the 
post-survey compared to the pre-survey (p < 0.001; Table 3). Control-
ling for School effects did not change this finding (Survey: p < 0.001) 
but additionally showed a main effect of School (p < 0.0004) with no 
effect modification (p = 0.8318; Table 3). Students at Schools A and B 
had higher mean scores on the stress and mental health survey compared 
to students at School C (Table 2). 

4. Discussion 

School-based prevention programs are an important avenue through 
which adolescents learn about healthy lifestyle behaviors. The behav-
ioral choices and patterns established during adolescence impact in-
dividuals’ current and future health status. The module-based program 
developed in this paper demonstrated significantly higher student un-
derstanding and comfort level with public health-relevant topics after 
content delivery. This study further evaluated whether medical student- 
led health modules impacted high school students’ likelihood of dis-
cussing these same topics with healthcare providers. 

Overall, there was a statistically significant increase in student 
awareness of, level of comfort with, and willingness to discuss each of 
the four studied topics with a healthcare provider following the HNVP 

presentations. Results showed that the substance use and addiction 
module resulted in the largest pre- to post-survey score increase. In 
general, students rated themselves as comparatively less comfortable 
with this topic on the pre-survey, potentially due to the stigma sur-
rounding substance use and addiction. Students were less likely to have 
received comprehensive education on this topic in previous health 
classes, especially regarding the opioid epidemic. 

The personal relationships and exercise modules showed the second 
largest increases in survey scores (Table 2): the personal relationships 
module was second in terms of mean percent increase at Schools A and 
B, while the exercise module was second at School C. Adolescents 
require healthcare providers to establish a nonjudgmental, open, and 
welcoming environment before they are likely to share sensitive infor-
mation such as the intimate content of the personal relationships module 
(American College of Obstetricians and Gynecologists, 2018). A major 
reason adolescents are hesitant to share intimate information with 
physicians is lack of awareness regarding their right to confidentiality, 
which was corroborated by verbal discussion during the HNVP module 
(Carlisle et al., 2006; Gilbert et al., 2014). The personal relationships 
lecture directly defined physician-patient confidentiality and how it 
pertains to minors navigating the healthcare system, which likely 
influenced its overall success. 

The exercise module had the highest pre-survey score at each school, 
suggesting that the students already had a higher baseline level of 
knowledge and comfort with this topic. This could be because Nevada 
schools have a required physical education curriculum that provides all 
students with exposure to exercise-related topics, and adolescents tend 
to be more comfortable discussing exercise compared to the more inti-
mate topics covered by other modules. Interestingly, the study results 
also showed that students at Schools A and B had roughly the same pre- 
and post-survey scores, while students at School C showed lower pre- 
scores but a greater percent score increase from pre- to post-surveys. 
This may reflect a decreased interest in or reduced availability of 
physical education classes, school-sponsored sports, or club sports for 
students at School C compared to the other two schools. Of note, School 
C was the only Title 1 school in the study with lower reported levels of 
academic success compared to Schools A and B. 

The stress and mental health module had the smallest mean percent 
increase in survey scores at each school. The explanation for this was 
likely that the module contained three questions evaluating students’ 
stress levels that were not likely to change between the pre- and post- 
survey (see Appendices D). 

By delivering relatable and interactive educational experiences, 
medical students help demonstrate that healthcare providers are 

Table 3 
Linear regressions comparing pre- and post-module survey scores, based on data collected during the 2019–2020 academic year at three high schools in Reno, NV, USA, 
β (SE).a.  

Covariate Levels Addiction Exercise Relationships Stress 

Model 1b Constant 3.54 (3.52–3.56)*** 3.73 (3.51–3.94)*** 3.58 (3.55–3.60)*** 3.47 (3.45–3.50)*** 

Survey Pre ref ref ref ref  
Post 0.52 (0.49–0.55)*** 0.32 (0.29–0.35)*** 0.31 (0.28–0.34)*** 0.27 (0.23–0.30)*** 

Model 2c Constant 3.55 (3.52–3.58)*** 3.74 (3.45–3.77)*** 3.59 (3.56–3.62)*** 3.50 (3.47–3.53)*** 

Survey Pre ref ref ref ref  
Post 0.57 (0.52–0.62)*** 0.32 (0.27–0.36)*** 0.32 (0.27–0.36)*** 0.26 (0.21–0.31)*** 

School A ref ref ref ref  
B 0.04 (-0.07–0.09) 0.004 (-0.06–0.07) 0.02 (-0.03–0.08) 0.01 (-0.05–0.06)  
C − 0.08 (-0.13--0.03) 0.04 (-0.04–0.13)** − 0.09 (-0.14--0.03) − 0.13 (-0.19--0.07)** 

Survey*School p-valued 0.0800* 0.8786 0.7011 0.8318 

Notes: NV = Nevada, β = coefficient, SE β = standard error of coefficient. 
*p < 0.10. 
**p < 0.05. 
***p < 0.0001. 

a Dependent variable = Likert scale survey score (scale of 1 to 5) tested separately for the four modules using two linear regressions. 
b Model 1 = overall pre- to post-score differences. 
c Model 2 = pre- to post-score differences controlling for school effects. 
d p-value for interaction term (all levels combined). 
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approachable and can offer a safe, confidential space to discuss mental, 
physical, and emotional problems. Although not widely described in the 
literature, some previous efforts have been made to study this notion. 
The School Health Education Program (SHEP) implemented by the John 
A. Burns School of Medicine and the State of Hawaii Department of 
Education used premedical and medical students to teach six health- 
related topics to high school students (Wong and Naguwa, 2010). 
Their program provided evidence that medical students were more 
effective than teachers in promoting comfortability and trust. HNVP 
expanded on this approach to demonstrate that medical students were 
not only effective at teaching high school students about important 
health education topics, but also in increasing high school students’ 
comfort with and likelihood of discussing these topics with healthcare 
professionals. Similarly, a University of British Columbia study found 
that high school students who attended healthcare communication 
workshops hosted by medical students asked more questions and were 
more likely to bring up sensitive concerns at their next healthcare visit 
(Towle et al., 2006). These studies and the current HNVP initiative 
discussed in this paper demonstrate the numerous benefits of imple-
menting medical student-led health education programs around the 
country. 

Finally, HNVP modules increase access to preventive healthcare. 
Studies show that less than half of adolescents receive preventive care, 
and many do not visit a primary care provider (Rand and Goldstein, 
2018), a trend which was also observed in the classrooms where HNVP 
was presented. Regular primary care visits improve health outcomes as 
demonstrated by markers such as decreased emergency room visits, 
decreased hospitalizations, decreased healthcare costs, increased rates 
of vaccinations, and increased well-being for specific conditions like 
attention-deficit hyperactivity disorder, autism spectrum disorder, and 
more (Rand and Goldstein, 2018; Choque Olsson et al., 2017; Rubinstein 
et al., 2018; Rose et al., 2019). HNVP introduces key preventive health 
information, provides communication strategies, and stresses the 
importance of seeking healthcare. 

4.1. Limitations, future directions, and conclusions 

Data showed that high school students reported healthier attitudes 
regarding substance use and addiction, personal relationships, exercise, 
and stress and mental health after the educational modules were 
administered. However, this project had several limitations. While sur-
vey results reflected an overall change in attitudes toward discussing 
these topics with healthcare providers, this study did not evaluate 
whether this effected actual behavioral change or whether group-level 
changes were consistent at the individual level considering that indi-
vidual pre- and post-surveys could not be linked. Because failing to ac-
count for within-person correlation overestimates the p-value, any 
resulting bias from this methodological choice would be towards the 
null hypothesis. Given that significant results were consistently found, 
increased type II errors are not a concern despite the reduced precision. 
Moreover, variability in pre- and post- responses was low, and pre- to 
post-changes in students were very small compared to sample sizes. 
Another important limitation was the use of Likert scales for the surveys. 
This scale was selected because of its ease of implementation. However, 
the subjective options may have caused inconsistency in how students 
understood and responded to questions. 

Additional limitations include the self-reported nature of the surveys 
and the variability in the delivery of content due to multiple medical 
students presenting the modules. Reporting bias was minimized despite 
the self-report design by not collecting personal data on the surveys: 
students could not be linked to their surveys, resulting item non- 
response was consistently low, and students likely felt more comfort-
able providing honest responses. Each class received the lectures at 
different times throughout the semester, which likely meant that stu-
dents had different levels of baseline knowledge about certain module 
topics. Lastly, since school districts outside of Nevada have different 

curricula and may place varying levels of emphasis on substance use, 
personal relationships, mental health, and physical education, this limits 
the generalizability of this study’s results to public schools in Nevada 
and to school districts outside of Nevada with comparable curricula. 

This study was not designed to longitudinally assess whether 
participation in these educational modules translated into behavioral 
change or different healthcare outcomes. Therefore, future directions 
include evaluating students at determined intervals after module 
completion, which would provide more evidence for the overall effec-
tiveness of the program. While findings from this study support that 
medical students may successfully change the attitudes of high school 
students through health education efforts, a future study can specifically 
compare medical students to schoolteachers, school nurses, or other 
individuals presenting similar content. Lastly, research has shown that 
many unhealthy behaviors begin prior to entry into high school; there-
fore, it may be beneficial to present similar, age-appropriate modules to 
middle school students. 

Future investigations are necessary in order to further evaluate the 
effectiveness of prevention programs run by medical students in 
improving high school students’ health literacy and in closing the 
communication gap that currently exists between adolescents and 
healthcare providers. 

5. Funding support 

This study was supported by a grant from the Alpha Omega Alpha 
(AOA) Chapter of the University of Nevada, Reno School of Medicine. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.pmedr.2021.101512. 

References 

American College of Obstetricians and Gynecologists. 2018. Committee opinion no. 758: 
Promoting healthy relationships in adolescents. Obstet. Gynecol. 132:E213–20. 

Basch, C.E. 2011. Healthier students are better learners: A missing link in school reforms 
to close the achievement gap. J. Sch. Health 81:593–598. 

Carlisle, J., Shickle, D., Cork, M., et al., 2006. Concerns over confidentiality may deter 
adolescents from consulting their doctors. A qualitative exploration. J. Med. Ethics 
32, 133–137. 

Choque Olsson, N., Flygare, O., Coco, C., Görling, A., Råde, A., Chen, Q.i., Lindstedt, K., 
Berggren, S., Serlachius, E., Jonsson, U., Tammimies, K., Kjellin, L., Bölte, S., 2017. 
Social skills training for children and adolescents with autism spectrum disorder: A 
randomized controlled trial. J. Am. Acad. Child Adolesc. Psychiatry 56 (7), 585–592. 

De La Rue, L., Polanin, J.R., Espelage, D.L., Pigott, T.D., 2017. A meta-analysis of school- 
based interventions aimed to prevent or reduce violence in teen dating relationships. 
Rev. Educ. Res. 87 (1), 7–34. 

Diedrick, M., Lensch, T., Zhang, F., et al., 2019. Nevada High School YRBS Washoe 
County Special Report. State of Nevada. Division of Public and Behavioral Health 
and the University of Nevada, Reno.  

WHO Expert Committee on Comprehensive School Health Education and Promotion. 
Promoting health through schools: Report of a WHO Expert Committee on 
Comprehensive School Health Education and Promotion, 1997. 

Faggiano, F., Vigna-Taglianti, F.D., Versino, E., Zambon, A., Borraccino, A., Lemma, P., 
2008. School-based prevention for illicit drugs use: A systematic review. Prev. Med. 
Baltim. 46 (5), 385–396. 

Feiss, R., Dolinger, S.B., Merritt, M., Reiche, E., Martin, K., Yanes, J.A., Thomas, C.M., 
Pangelinan, M., 2019. A systematic review and meta-analysis of school-based stress, 
anxiety, and depression prevention programs for adolescents. J. Youth Adolesc. 48 
(9), 1668–1685. 

Flattum, C., Friend, S., Neumark-Sztainer, D., Story, M., 2009. Motivational interviewing 
as a component of a school-based obesity prevention program for adolescent girls. 
J. Am. Diet. Assoc. 109 (1), 91–94. 

B.W. Conner et al.                                                                                                                                                                                                                              

https://doi.org/10.1016/j.pmedr.2021.101512
https://doi.org/10.1016/j.pmedr.2021.101512
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0015
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0015
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0015
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0020
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0020
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0020
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0020
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0025
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0025
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0025
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0030
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0030
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0030
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0040
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0040
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0040
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0045
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0045
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0045
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0045
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0050
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0050
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0050


Preventive Medicine Reports 24 (2021) 101512

6

Forrest, C.B., Bevans, K.B., Riley, A.W., Crespo, R., Louis, T.A., 2013. Health and school 
outcomes during children’s transition into adolescence. J. Adolesc. Heal. 52 (2), 
186–194. 

Gilbert, A.L., Rickert, V.I., Aalsma, M.C., 2014. Clinical conversations about health: The 
impact of confidentiality in preventive adolescent care. J. Adolesc. Heal. 55 (5), 
672–677. 

Kelder, S.H., Perry, C.L., Klepp, K.I., Lytle, L.L., 1994. Longitudinal tracking of adolescent 
smoking, physical activity, and food choice behaviors. Am. J. Public Health 84 (7), 
1121–1126. 

Langford, R., Bonell, C.P., Jones, H.E., et al. 2014. The WHO Health Promoting School 
framework for improving the health and well-being of students and their academic 
achievement. Cochrane Database Syst. Rev. 

Mendelson, T., Greenberg, M.T., Dariotis, J.K., Gould, L.F., Rhoades, B.L., Leaf, P.J., 
2010. Feasibility and preliminary outcomes of a school-based mindfulness 
intervention for urban youth. J. Abnorm. Child Psychol. 38 (7), 985–994. 

Naylor, P.-J., Nettlefold, L., Race, D., Hoy, C., Ashe, M.C., Wharf Higgins, J., McKay, H. 
A., 2015. Implementation of school based physical activity interventions: A 
systematic review. Prev. Med. Baltim. 72, 95–115. 

Neil, A.L., Christensen, H., 2009. Efficacy and effectiveness of school-based prevention 
and early intervention programs for anxiety. Clin. Psychol. Rev. 29 (3), 208–215. 

Rand, C.M., Goldstein, N.P.N., 2018. Patterns of primary care physician visits for US 
adolescents in 2014: Implications for vaccination. Acad. Pediatr. 18 (2), S72–S78. 

Rose, A.J., Timbie, J.W., Setodji, C., Friedberg, M.W., Malsberger, R., Kahn, K.L., 2019. 
Primary care visit regularity and patient outcomes: An observational study. J. Gen. 
Intern. Med. 34 (1), 82–89. 

Rubinstein, M., Ruest, S., Amanullah, S., Gjelsvik, A., 2018. Having a regular primary 
care provider is associated with improved markers of well-being among children 
with attention-deficit hyperactivity disorder. Clin. Pediatr. Phila. 57 (9), 1086–1091. 

Sawyer, S.M., Afifi, R.A., Bearinger, L.H., Blakemore, S.-J., Dick, B., Ezeh, A.C., 
Patton, G.C., 2012. Adolescence: A foundation for future health. Lancet 379 (9826), 
1630–1640. 

Singh, A.S., Mulder,C., Twisk, J.W.R., et al. 2008. Tracking of childhood overweight into 
adulthood: A systematic review of the literature. Obes. Rev. 9:474–488. 

Sussman, S., Sun, P., Rohrbach, L.A., Spruijt-Metz, D., 2012. One-year outcomes of a drug 
abuse prevention program for older teens and emerging adults: Evaluating a 
motivational interviewing booster component. Heal Psychol 31 (4), 476–485. 

Towle, A., Godolphin, W., Staalduinen, S.V., 2006. Enhancing the relationship and 
improving communication between adolescents and their health care providers: A 
school based intervention by medical students. Patient Educ. Couns. 62 (2), 
189–192. 

Wolfenden, L., Nathan, N.K., Sutherland, R., et al., 2017. Strategies for enhancing the 
implementation of school-based policies or practices targeting risk factors for 
chronic disease. Cochrane Database Syst. Rev. 2017. 

Wong, V.S.S., Naguwa, G.S., 2010. The School Health Education Program (SHEP): 
medical students as health educators. Hawaii Med. J. 69, 60–64. 

World Health Organization. Reducing health inequities through action on the social 
determinants of health. World Health Organization; 2009. 

World Health Organization. Contributing to social and economic development: 
sustainable action across sectors to improve health and health equity. 2014. 

B.W. Conner et al.                                                                                                                                                                                                                              

http://refhub.elsevier.com/S2211-3355(21)00202-3/h0055
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0055
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0055
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0060
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0060
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0060
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0065
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0065
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0065
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0075
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0075
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0075
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0080
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0080
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0080
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0085
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0085
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0090
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0090
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0095
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0095
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0095
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0100
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0100
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0100
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0105
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0105
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0105
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0115
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0115
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0115
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0120
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0120
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0120
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0120
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0125
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0125
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0125
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0130
http://refhub.elsevier.com/S2211-3355(21)00202-3/h0130

	High school health education: The impact of medical student led instruction in northern Nevada high schools
	1 Introduction
	2 Methods
	2.1 Study population
	2.2 HNVP development
	2.3 HNVP design and implementation
	2.3.1 Substance use and addiction
	2.3.2 Exercise
	2.3.3 Personal relationships
	2.3.4 Stress and mental health

	2.4 Assessment of effectiveness
	2.5 Independent variables
	2.6 Dependent variable
	2.7 Data analysis

	3 Results
	3.1 Substance use and addiction module
	3.2 Exercise module
	3.3 Personal relationships module
	3.4 Stress and mental health module

	4 Discussion
	4.1 Limitations, future directions, and conclusions

	5 Funding support
	Declaration of Competing Interest
	Appendix A Supplementary data
	References


