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Abstract: Understanding health concerns and preferences of underserved 
adolescents has potential to shape health interventions. The objective of this 
study is to better understand these adolescents’ current and preferred health 
resources, prior to the COVID-19 pandemic. High school students from 

underrepresented communities in six US cities completed a pre-pipeline 
program survey in which they reported level of personal concern, as well as 
current and preferred sources of information about 1) depression/anxiety, 2) 
nutrition, 3) sexual health, 4) trauma/violence, and 5) alcohol/drugs. 259 
participants completed the survey (avg. age 15.7, 79% female, 58.3% 

Hispanic, and 36.0% Black). At least a moderate level of concern and some 
degree of prior knowledge ( > 3 on 5-point Likert scale) were reported across 
all health topics. Participants reported the lowest level of knowledge on the 
topic of trauma/violence. Students reported family (24%) and teachers (21%) 
as the most utilized current sources of information. Students reported doctors 
as the preferred source of information across all health topics. The difference 
between students’ current source of information and preferred source of 
information was significant across four topics: depression/anxiety, sexual 
health, trauma, and alcohol/drugs ( p < 0.01). These results underscore the 
important role of physicians as educators and suggest a need for improved 
education on trauma/violence. These results also establish a pre-COVID-19 
baseline for adolescent health concerns, current, and preference health 
resources. This baseline understanding may shift because of pandemic 
changes. 
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1. INTRODUCTION 

 

roviding accurate and culturally tailored health in-
formation improves health outcomes as well as sat-
isfaction with health services. 1 Adolescents have

specific behavioral risks and health concerns (i.e., vi-
olence, sexual health, alcohol/drug use, and depres-
sion/suicidality) that can persist into adulthood and con-
tribute significantly to morbidity and mortality. 2 , 3 Yet, it
is widely recognized that adolescents have difficulties ac-
cessing traditional health services and encounter health
‘infor mation pover ty’ relative to adults. 4 , 5 Researchers
have also identified embarrassment, fear, and discomfort
discussing health-related topics as barriers for adolescents
to seek health information. 4 , 5 

Adolescents who are vulnerable (racial/ethnic minori-
ties, low socioeconomic status, and/or otherwise at-risk)
need additional support to access accurate health infor-
mation, as this subgroup has been shown to have lower
awareness and use of healthcare. 6 Additionally, vulnera-
ble adolescents face significant health disparities in obe-
sity, asthma, type 2 diabetes, birth complications, homi-
cide, and more. 7-10 Yet, little is known about how this sub-
group obtains health information and their preferences for
doing so. Research in this subject may better characterize
barriers in health education and how to best support this
vulnerable population. In addition, being able to charac-
terize these preferences and comparing them to how they
may change during the COVID-19 pandemic may improve
our understanding of how to provide better support. 

In this study, we surveyed adolescents from low-income
and racial/ethnic minority communities in six U.S. cities
prior to their participation in the Health Career Collabora-
tive (HCC), a national health career pathway program. 11

This was completed prior to the COVID-19 pandemic.
Our study consisted of four main areas: 1) To assess
whether commonly cited adolescent health topics were
of interest to the adolescent participants, we asked par-
ticipants to what degree they were personally concerned
about: depression and anxiety, nutrition, sexual health,
trauma/violence, and alcohol and drugs. 2 , 3 We then asked
JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION 
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2) their self-perceived knowledge on each of those topics;
3) from whom do they obtain information about these top-
ics; and 4) from whom they would prefer to learn about
these topics. 

2. METHODS 

2.1. Health career collaborative 

HCC is a national pathway program of the American Col-
lege of Surgeons providing health education and men-
torship for adolescents from underserved communities. It
functions as a partnership between medical schools and lo-
cal, underserved high schools, with medical students serv-
ing as mentors and instructors for 9th-12th grade students.
HCC provides a validated curriculum and a small grant to
each partnership site. 11 

2.2. Study participants 

With support from the national HCC program, fifteen
HCC sites were invited to participate in the study. Medical
students in Austin, Boston, Houston, Los Angeles, Palo
Alto, and Philadelphia elected to participate and adminis-
tered the survey to their high school mentees from part-
ner high schools located in low-income and racial/ethnic
minority communities across the six cities. Although indi-
vidual family data for participants was not collected in this
study, as detailed in Appendix A , the partner high schools
serve students from low-income families as evidenced by
a vast majority of students participating in the free and
reduced lunch program and with most average household
income near or below the federal poverty threshold. 

2.3. Survey design and implementation 

Major adolescent health risks were first identified and cat-
egorized into five topics: depression and anxiety, nutrition,
sexual health, trauma/violence, and alcohol and drugs.
These topics were selected based on reported health out-
comes, sources of morbidity/mortality, and issues that ado-
lescents want addressed. 2-4 , 12 We then identified common
sources of health information which adolescents utilize in-
cluding family, friends, teachers, online, doctors, coaches,
or other. 4 , 15 , 12 Under each topic, the survey asked ado-
lescent participants their level of personal concern and
self-perceived knowledge on a 5-point Likert scale. Par-
ticipants were then asked to select their top two current
sources of information and their top two preferred sources
of information for each topic. Face validity for the surveys
was established by having experts in adolescent health
and survey development read through and revise the sur-
veys. After receiving exemption from the Main Line Hos-
pitals Institutional Review Board (Department of Health
JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION 
and Human Services regulations as defined under 45 CFR
46.101 (b)(1)), the survey was administered to high school
students prior to the first session of the HCC program. All
surveys were administered at a single, in-person session
between January 2019 and May 2019. Surveys were op-
tional, anonymous, and had no effect on program partici-
pation. Data from these surveys will be used as pilot data
for full survey validation and use in follow-up studies. 

2.4. Data analysis 

All data was analyzed using RStudio v.1.2.5033. Analy-
sis of variance was used to compare the different means
of 5-point Likert scores for previous knowledge and level
of personal concern of the various health topics. Bivari-
ate Chi-squared calculations were used to test for signif-
icant association between current source versus preferred
source of health information. 

3. THEORY 

Vulnerable adolescents are already at greater risk of health
care disparities, and we theorize that understanding their
current and preferred health resources is a starting point
for optimizing their exposure to the health professions.
The goal of this work is to lay the foundation for pipeline
programs and health care professionals to appropriately
intervene in adolescent health education. As the COVID-
19 pandemic alters the educational system and health re-
sources, we theorize additional studies will be needed to
assess health concerns, current resources, and preferred
resources. 

4. RESULTS AND DISCUSSION 

A total of 307 adolescents were invited to participate in
the study in the six participating HCC sites. Of those,
259 completed the survey (response rate 84%). Partici-
pants had mean age 15.7 years; 79% were female; 58%
reported Hispanic ethnicity, and 36% reported Black or
African American race ( Table 1 ). As described in Table 1 ,
the study participants included primarily 15- and 16-year-
old 10 

th graders from racial and ethnic minority popula-
tions. The average percentage of students who qualified
for free/reduced lunch among participating high schools
was 87% ( Appendix A ). 

Across all health topics, adolescent participants re-
ported, on average, at least a moderate level ( > 3 out of
5) of personal concern. They were most concerned about
nutrition (3.74), sexual health (3.66), and trauma/violence
(3.63). Similarly, par ticipants repor ted, on average, at least
some degree ( > 3 out of 5) of previous knowledge across
VOL 114, NO 5, OCTOBER 2022 519 
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Table 1. Demographics of Adolescent Participants ( N = 259); Austin, Boston, East Palo Alto, Los Angeles, Houston, and Philadelphia; 2018–19. 

Demographic category n ( N = 259) ∗ Percent of sample (%) 

Age (years) 

14 or younger 6 2.7 

15 93 42.3 

16 92 41.8 

17 25 11.4 

18 4 1.8 

Grade in School 

9 

th 5 2.3 

10 

th 153 69.9 

11 

th 61 27.9 

Gender 

Female 173 79.0 

Male 46 21.0 

Ethnicity 

Hispanic/Latino 126 58.3 

Not Hispanic/Latino 90 41.7 

Race 

White 27 12.3 

Black or African American 79 36.0 

American Indian or Alaska Native 8 3.6 

Asian 7 3.2 

Biracial or Multiracial 14 6.4 

Other 8 3.6 

∗ 39 to 43 of the total 259 survey participants omitted various responses for Age, Grade, Gender,Ethnicity, and Race. These participants 
were not factored in percentage calculations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

all topics. The highest degree of previous knowledge was
in the subjects of sexual health (3.71) and alcohol/drugs
(3.69), with the lowest in trauma/violence (3.07). 

The common and preferred sources of health informa-
tion among adolescent participants are listed in Table 2 .
Cumulatively, across all topics, adolescent participants re-
ported utilizing family (24%) the most, followed by teach-
ers (21%) as sources of health information. When asked
how they would most like to learn about each health
topic, adolescent participants reported doctors as their cu-
mulative preferred source (34%). Teachers were the sec-
ond preferred source of health-related information across
all health topics except alcohol/drugs, for which family
520 VOL 114, NO 5, OCTOBER 2022 
was second. When common and preferred sources were
compared as distributions, there was a statistically signif-
icant difference ( p < 0.001) across all topics except nutri-
tion ( p = 0.055). In summary, Table 2 details the signifi-
cant difference between participant’s current and preferred
sources of health information across all topics except nu-
trition, highlighting an opportunity for improving health
education. 

When compared to other health topics, trauma/violence
presents itself as a salient finding. Par ticipants repor ted a
significantly lower level of previous knowledge (p < 0.01),
despite a similar level of personal concern. When ex-
amined in concert with previous studies that demon-
JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION 
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Table 2. Current Versus Preferred Sources of Health Information of Adolescent Participants ( n = 259) in Austin, Boston, Houston, Los Angeles, Palo Alto, and 

Philadelphia (2018–2019). 

Source Current (%) Preferred (%) p Value 

Depression/Anxiety < .001 

Family 98 (23) 71 (16) 

Friends 90 (21) 43 (10) 

Teachers 81 (19) 94 (22) 

Online 96 (22) 63 (15) 

Doctors 50 (12) 143 (33) 

Coaches 11 (3) 15 (3) 

Other 6 (1) 5 (1) 

Nutrition .055 

Family 96 (21) 67 (15) 

Friends 18 (4) 19 (4) 

Teachers 113 (25) 102 (23) 

Online 55 (12) 53 (12) 

Doctors 131 (29) 173 (39) 

Coaches 36 (8) 29 (7) 

Other 2 ( < 1) 2 ( < 1) 

Sexual Health < .001 

Family 109 (24) 81 (18) 

Friends 60 (13) 39 (9) 

Teachers 111 (24) 91 (20) 

Online 57 (12) 59 (13) 

Doctors 105 (23) 167 (37) 

Coaches 13 (3) 15 (3) 

Other 6 (1) 5 (1) 

Trauma < .001 

Family 93 (23) 67 (16) 

Friends 57 (14) 31 (7) 

Teachers 71 (17) 91 (21) 

Online 88 (22) 71 (17) 

Doctors 75 (18) 143 (34) 

Coaches 11 (3) 20 (5) 

Other 12 (3) 3 (1) 

Alcohol/Drugs < .001 

Family 128 (28) 97 (22) 

Friends 96 (21) 54 (12) 

Teachers 93 (20) 87 (19) 

Online 66 (14) 69 (15) 

Doctors 66 (14) 125 (28) 

Coaches 10 (2) 15 (3) 

Other 3 (1) 2 ( < 1) 

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL 114, NO 5, OCTOBER 2022 521 
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strate higher levels of exposure and adverse events in-
volving trauma/violence in children from low-income
and racial/ethnic minority communities, 10 , 13 this finding
is striking. Notably, trauma/violence is absent or under-
represented in national health curriculums. 13 Our study
lends credence to the notion of an educational gap in
trauma/violence for vulnerable adolescents. 

The most common current source of health information
for our cohort varies across health topic. Family, friends,
and teachers are commonly cited. However, across all
topics, doctors were the preferred source of information.
Previous studies describe a preference for more informal
sources like family and friends, particularly regarding non-
physical complaints and counseling. 14 Other studies re-
port doctors are the preferred source of information for
symptomatic and physical concerns. 15 , 16 Perhaps the op-
timum source of information for this subgroup would be
providers that have developed a longitudinal relationship
and sense of familiarity – capable of providing both coun-
seling and medical expertise. 

With that being said, the COVID-19 pandemic has
changed the way education and mentorship is approached
and may have huge implications on adolescent current and
preferred learning resources moving forward. We antic-
ipate further studies will explore online/remote learning
more in depth, and how these resources influence career
interests. 

Our study was primarily limited by sampling bias. As
the adolescent participants were self-enrolled in the HCC,
a health pathway program, it is likely that they were al-
ready inclined to be more interested in and concerned
about relevant health topics. Given the focus on careers
in healthcare within the HCC, it is possible this cohort had
a proclivity towards learning from doctors and providers.
We attempted to limit program participation bias by sur-
veying students prior to the first session of the program.
However, further research with improved recruitment and
study design is warranted. 

5. IMPLICATIONS 

We developed this survey to better understand the health
education needs of adolescents from low-income and
racial/ethnic minority communities. Despite numerous
barriers to healthcare access, we found that adolescents in
our study indicated a preference to learn about health top-
ics from providers/doctors. Yet many health providers re-
port feeling inadequately trained to meet the needs of ado-
lescents. 17 Our findings also suggest there is a paucity of
trauma/violence education provided to this group of ado-
lescents who are disproportionately affected by trauma and
violence. These results suggest a need for further train-
522 VOL 114, NO 5, OCTOBER 2022 
ing for physicians to serve as health educators for adoles-
cents and to address the unique concerns of adolescents
from underserved communities. Additionally, this research
opens opportunities to now compare how adolescent cur-
rent and preferred health resources change in the setting of
the COVID-19 pandemic, and how it ultimately influences
interest in the health professions. 
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APPENDIX A. MEDIAN HOUSEHOLD INC
RECEIVING FREE OR REDUCED LUNCH IN
AUSTIN, BOSTON, EAST PALO ALTO, LOS
(2018–2019) 

High School Medical School 
partner 

C

Travis Early College High 

School 
UT-Austin Dell A

Edward M. Kennedy 

Academy for Health Careers 
Harvard B

East Palo Alto Academy Stanford E

César E. Chavez High School UT-Houston H

YES Prep East End Charter 
School 

UT-Houston H

Orthopaedic Hospital Medical 
Magnet High School 

USC-Keck L

Abraham Lincoln High School Temple 

∗ P

Dobbins Career & Technical 
Education High School 

Drexel ∗ P

Esperanza Academy Charter 
School 

Thomas Jefferson 

∗ P

Mercy Career & Technical 
High School 

P

Overbrook High School P

Universal Audenried Charter 
High School 

P

West Catholic Preparatory 
High School 

P

West Philadelphia High School P

1. Source: National Center for Educational Statistics 2018, CA Dept
2019 

2. Source: https://incomebyzipcode.com , data from US Census B
∗Medical students from these three schools worked with all sites in
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ME AND PERCENTAGE OF STUDENTS 

CC PARTNER HIGH SCHOOLS IN 

GELES, AND PHILADELPHIA 

% free/ reduced 

lunch 

1 
Median household 

income by zip 

code 

2 

, TX 77 $70,511 

n, MA 55 $37,340 

alo Alto, CA 88 $103,680 

ton, TX 87 $48,345 

ton, TX 73 $36,532 

ngeles, CA 93 $25,226 

elphia, PA 100 $48,576 

elphia, PA 100 $20,955 

elphia, PA 96 $21,665 

elphia, PA N/A $63,926 

elphia, PA 100 $34,844 

elphia, PA 79 $42,009 

elphia, PA N/A $28,505 

elphia, PA 99 $28,505 

ucation 2019, MA Dept of Elementary and Secondary Education 

u’s 2018 American Community Survey 5-year estimates 

adelphia 
n

P

d

d

d

d

VOL 114, NO 5, OCTOBER 2022 523 

https://incomebyzipcode.com


AN EXPLORATION OF HEALTH CONCERNS, PREFERENCES, AND RESOURCES UTILIZED 

REFERENCES 

1. Sheard C, Garrud P. Evaluation of generic patient information: 
effects on health outcomes, knowledge and satisfaction. Pa- 
tient Educ Counsel . 2006;61(1):43–47. doi: 10.1016/j.pec.2005. 
02.004 . 

2. Resnick MD, Bearman PS, Blum RW, et al. Protecting adoles- 
cents from harm: findings from the national longitudinal study 
on adolescent health. JAMA . 1997;278(10):823–832. doi: 10. 
1001/jama.278.10.823 . 

3. Patton GC, Sawyer SM, Santelli, et al. Our future: a 

Lancet commission on adolescent health and wellbe- 
ing. Lancet North Am Ed . 2016;387(10036):2423–2478. 
doi: 10.1016/S0140- 6736(16)00579- 1 . 

4. Gray NJ, Klein JD, Noyce PR, Sesselberg TS, Cantrill JA. Health 

information-seeking behaviour in adolescence: the place of 
the internet. Soc Sci Med . 2005;60(7):1467–1478. doi: 10.1016/j. 
socscimed.2004.08.010 . 

5. Klein JD, McNulty M, Flatau CN. Adolescents’ access to 

care: teenagers’ self-reported use of services and perceived 

access to confidential care. Arch Pediatr Adolesc Med . 
1998;152(7):676–682. doi: 10.1001/archpedi.152.7.676 . 

6. Newacheck PW, Hung YY, Jane Park M, Brindis CD, Irwin Jr CE. 
Disparities in adolescent health and health care: does socioe- 
conomic status matter? Health Serv Res . 2003;38(5):1235–1252. 
doi: 10.1111/1475-6773.00174 . 

7. Frederick CB, Snellman K, Putnam RD. Increasing socioeco- 
nomic disparities in adolescent obesity. Proc Natl Acad Sci . 
2014;111(4):1338–1342. doi: 10.1073/pnas.1321355110 . 

8. McDaniel M, Paxson C, Waldfogel J. Racial disparities in 

childhood asthma in the United States: evidence from the 

national health interview survey, 1997 to 2003. Pediatrics . 
2006;117(5):868–877. doi: 10.1542/peds.2005-1721 . 

8. Coley SL, Nichols TR, Rulison KL, Aronson RE, Brown-Jeffy SL, Mor- 
rison SD. Race, socioeconomic status, and age: exploring in- 

tersections in preterm birth disparities among teen mothers. Int 
J Popul Res . 2015;2015. doi: 10.1155/2015/617907 . 

9. Sheats KJ, Irving SM, Mercy, et al. Violence-related dispari- 
ties experienced by black youth and young adults: oppor- 
tunities for prevention. Am J Prev Med . 2018;55(4):462–469. 
doi: 10.1016/j.amepre.2018.05.017 . 

10. Gefter L, Spahr J, Gruber J, Ross S, Watson L, Mann B. Address- 
ing health disparities with school-based outreach: The health 

career academy program. J Racial Ethnic Health Disparities . 
2018;5(4):700–711. doi: 10.1007/s40615- 017- 0414- 5 . 

11. Ackard DM, Neumark-Sztainer D. Health care information 

sources for adolescents: age and gender differences on use, 
concerns, and needs. J Adolesc Health . 2001;29(3):170–176. 
doi: 10.1016/S1054- 139X(01)00253- 1 . 

12. Stolbach BC, Anam S. Racial and ethnic health disparities 
and trauma-informed care for children exposed to commu- 
nity violence. Pediatr Ann . 2017;46(10):377–381. doi: 10.3928/ 
19382359- 20170920- 01 . 

13. Baheiraei A, Khoori E, Foroushani AR, Ahmadi F, Ybarra ML. 
What sources do adolescents turn to for information 

about their health concerns? Int J Adolesc Med Health . 
2014;26(1):61–68. doi: 10.1515/ijamh- 2012- 0112 . 

14. Vardavas CI, Kondilis BK, Patelarou E, Akrivos PD, Falagas ME. 
Health literacy and sources of health education among ado- 
lescents in Greece. Int J Adolesc Med Health . 2009;21(2):179–
186. doi: 10.1515/IJAMH.2009.21.2.179 . 

15. Marcell AV, Halpern-Felsher BL. Adolescents’ beliefs about pre- 
ferred resources for help vary depending on the health issue. 
J Adolesc Health . 2007;41(1):61–68. doi: 10.1016/j.jadohealth. 
2007.02.006 . 

16. Blum RW, Bearinger LH. Knowledge and attitudes of health pro- 
fessionals toward adolescent health care. J Adolesc Health 

Care . 1990;11(4):289–294. doi: 10.1016/0197- 0070(90)90037- 3 . 

524 VOL 114, NO 5, OCTOBER 2022 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION 

https://doi.org/10.1016/j.pec.2005.02.004
https://doi.org/10.1001/jama.278.10.823
https://doi.org/10.1016/S0140-6736(16)00579-1
https://doi.org/10.1016/j.socscimed.2004.08.010
https://doi.org/10.1001/archpedi.152.7.676
https://doi.org/10.1111/1475-6773.00174
https://doi.org/10.1073/pnas.1321355110
https://doi.org/10.1542/peds.2005-1721
https://doi.org/10.1155/2015/617907
https://doi.org/10.1016/j.amepre.2018.05.017
https://doi.org/10.1007/s40615-017-0414-5
https://doi.org/10.1016/S1054-139X(01)00253-1
https://doi.org/10.3928/19382359-20170920-01
https://doi.org/10.1515/ijamh-2012-0112
https://doi.org/10.1515/IJAMH.2009.21.2.179
https://doi.org/10.1016/j.jadohealth.2007.02.006
https://doi.org/10.1016/0197-0070(90)90037-3

	How do underserved adolescents want to learn about health? An exploration of health concerns, preferences, and resources utilized
	1 Introduction
	2 Methods
	2.1 Health career collaborative
	2.2 Study participants
	2.3 Survey design and implementation
	2.4 Data analysis

	3 Theory
	4 Results and discussion
	5 Implications
	 Funding
	 Ethics approval
	 Consent to participate
	 Consent for publication
	 Availability of data and material
	 Code availability
	 Authors’ contributions
	Appendix A Median Household Income and Percentage of Students Receiving Free or Reduced Lunch in HCC Partner High Schools in Austin, Boston, East Palo Alto, Los Angeles, and Philadelphia (2018-2019)
	 References


