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Abstract:
INTRODUCTION: The Centers for Disease Control (CDC) 2018 HIV Surveillance Report
indicates that 13.6 per 100,000 people were diagnosed with HIV in the United States 2. In
Arizona specifically, this value was 12.7 per 100,000 in 2018 2. According to the Arizona
Department of Health, groups most susceptible to contracting HIV in Arizona are African
Americans, men, men having sex with men (MSM), and those ages 20-29 3. These data can be
compared to countries, like China and Taiwan, that studied their college students using the
International AIDS Questionnaire – English (IAQ-E). METHODS: The IAQ-E is a knowledge,
attitudes, and behaviors (KAB) assessment that tells us the respondents’ level of understanding
given different facts, myths, risks, and attitudes. We sought to assess the KAB of young
Arizonans by presenting them with the IAQ-E and assessing respondents’ level of agreement
using a Likert scale (strongly disagree =1 to strongly agree = 5). HYPOTHESIS: Based on Arizona’s
sexual education curriculum and overall cultural stigma, we hypothesized that the results would
show relatively moderate knowledge and negative attitudes and understanding of behaviors
related to HIV/AIDS. RESULTS: The IAQ-E and demographic survey was distributed to college
students in Arizona using Qualtrics, totaling 591 participants. The average age range was
between 21-22, 77.2% biologically female, 19.9% biologically male and almost 3%
non-binary/other or transgender, 2.2 % African American, and 22.84% identified with the
LGBTQ community. Overall, students in Arizona have higher knowledge of HIV/AIDS compared
to both China and Taiwan, and their attitudes were more positive than China, yet more negative
than Taiwan. The behaviors showed positive understanding in all three groups, despite culture
differences. Arizona participants exhibited increasing levels of understanding with increasing
age (p <0.0001), increasing GPA (p <0.0001), and being married (p 0.002). CONCLUSION: The
purpose of this project was to better understand the general knowledge, attitudes and
behaviors regarding HIV/AIDS in young Arizonans and compare that to other countries.
Understanding these differences can help design targeted public health interventions to
decrease future transmission within the state and beyond.
Introduction:
In the year 1981, acquired immunodeficiency syndrome (AIDS) was discovered in
America, and it is still not completely understood how the human immunodeficiency virus (HIV)

was initially carried over1. For many years, it was thought to have been brought in by Gaetan
Dugas, a highly sexually active Canadian airline steward; however, it is now thought to have
come from the Caribbean from either an immigrant, American tourists (possibly by sex tourism)
or contaminated blood1. It takes about five to ten years without medication for HIV to manifest
into AIDS. This means that though AIDS was discovered in 1981, HIV could have been
transmitted in America for as much as ten years1. The Centers for Disease Control (CDC) 2018
HIV Surveillance Report indicates that 13.6 per 100,000 people were diagnosed with HIV in the
United States2, and in Arizona this value was 12.7 per 100,000, one of the higher values in the
country2.
Arizona is one of the largest and fastest growing states in the United States, with a
population of 7,278,717 people as of 2019. Within that population 18,524 have HIV/AIDS as of
20183. Those most susceptible groups contracting HIV in Arizona are African Americans, men,
men having sex with men (MSM), and ages 20 to 343. Traditional college aged students fall and
are therefore at high risk for HIV transmission. In order to assess within this range what is
causing this age range in America to be more susceptible to infection, one can examine
knowledge, attitudes and behaviors (KAB) compared to other places, like China and Taiwan that
followed similar methods. There have been a variety of HIV/AIDS KAB studies that have looked
at different populations, interventions, and methods in hopes to understand transmission rates
and risks. Throughout these studies you can find vast differences in KAB per population, which
brings up the question of how the state of Arizona may compare.
Another notable study was conducted by Robin Ray Roberts of the University of Arizona
called “College adolescents: An emerging risk group for HIV/AIDS Acquisitions” in 1998. Roberts
completed a KAB cross-sectional study at the University of Arizona involving 172 undergraduate
students using two questionnaires. The two questionnaires used a quantitative scale to
measure the answers, and from the results it was interpreted that there were important
misconceived concepts that allowed for risky behavior which could lead to transmission. The
results showed that there was an overall high knowledge about HIV/AIDS but had
misconception about transmission, 41% admitted to not always using condoms and 25% believe
it was unlikely anyone they slept with was infected. Later it was suggested that an
interventional plan should be implemented to target this population and try to understand why
there is a lack of condom use within this age group. Almost twenty years later many new types
of HIV/AIDS interventions and research have emerged, so one might expect to observe
increased knowledge but consistent attitudes and behavior toward the disease because of the
social stigma surrounding the disease. This hypothesis is difficult to confirm considering the use
of different questionnaires, so herein it will only be compared qualitatively 5.
The IAQ is a questionnaire that is a reliable tool used to measure the KAB of a
population. It was developed by and validated by Cindy Davis to be used in for a Chinese
population and was later translated to an English version (IAQ-E). In the article “The
International AIDS Questionnaire - English Version”, Cindy Davis studies the reliability and
validity of the survey. A total of 274 English speaking students from the US and Australia
completed the survey. The survey was translated to English then back to Chinese to show
consistency in translation, and it proved to be consistent with the IAQ-C covering all four
dimensions (myths, facts, personal risk and attitudes)9.

Hypothetically the results will be a relatively moderate knowledge due to ease of
information access, but negative results in attitude and behavior, due to widely known
misconception and cultural stigma, similar to what Robin Ray Roberts found. We believe that
the key to reducing transmission is to educate those at high risk and beyond. Having a solid
understanding and knowing the difference between fact and myth about HIV/AIDS can foster a
less stigmatized understanding possibly leading to decrease in transmission rates across the
board. By targeting this type of education to the high risk college age students we can make a
huge difference.

Methodology: The survey was sent out to Arizona students using an encrypted online
internet survey program, Qualtrics, after IRB approval was attained. The data we collected was
done between 2018-2019 from four different
colleges located in Arizona. A flyer was
distributed throughout campuses and by college
listserv emails. Survey participants were
excluded if the individual was not between the
ages of 18-29. An anonymous International AIDS
Questionnaire - English (IAQ-E) survey was sent
along with demographic questions. The scores
are rated by the Likert scale (1= strongly
disagree, to 5 = strongly agree). A lower score
meant participants were agreeable to the
statements. The percentages of participants
who agreed to each statement will be
compared. These calculations will come from
the Likert scale used in the IAQ-E. The primary
outcome of this power and sample size
calculation will be the proportional difference of
adequate HIV knowledge between a 2-sample
comparison. Assuming a 30% baseline
knowledge rate, 186 (93 in each group) people
are needed to detect a difference of 20% to
achieve a statistical power of 80%. If the
difference increases to 30%, 86 (43 in each
group) people are needed to achieve a
statistical power of 80%. Secondary outcomes
compare the percentages of correctness
between males and females, ages, class
standing, major, etc. The Demographic and
survey characteristics will be assessed using
means, standard deviations for continuous
variables and frequencies, proportions for
categorical variables. The Kruskal-Wallis Test
was used to compare continuous variables
between groups while Chi-squared/Fisher's
exact will be used to compare categorical
variables. Logistic regression will be used to
ascertain associations between survey
components, demographic characteristics to the
likelihood of having adequate HIV knowledge. All p-values are 2-sided and p< 0.05 will be
considered statistically significant.
Result Arizona

Demographics. We had 591 participants with an average age range was between 21-22,
77.2% biologically female, almost 3% identifying as non-binary/other or transgender, 2.2 %
African American, and 22.84% identified with the LGBTQ community. Most participants were
college seniors (30.3%), followed closely by juniors (29.8%) and most had never been married
(90.4%).
Facts. The participants mostly agreed that condoms decrease the risk of transmission, HIV can
spread through infected sperm, and the HIV was transmitted from mother to baby, 91.54%,
70.22% and 79.7% respectively (see Chart 1).
Myths. The results suggested that Arizona students were mostly not swayed by myths. As
presented in Table 2 most did not agree that coughing, sneezing, sharing cigarettes, hugging
infected persons, swimming pools, toilet seats and air transmission were ways HIV could be
transmitted. However, 45.52% agreed that mosquitoes can transmit HIV.
Attitude. Participants' attitude toward HIV/AIDS was consistent with a positive attitude towards
those living with HIV/AIDS. Only 65.48% agreed they would be willing to volunteer with AIDS
patients, and 12.01% did not agree or disagree with this statement.
Personal risk. Students also tended to understand risk and behaviors that lead to transmission,
with the exception that 16.75% believed that they can protect themselves with an AIDS vaccine.
It’s also important to note that over 11% of participants agreed that persons of their own ethnic
group are at less risk compared to other ethnic groups. We found that 58.4% of the participants
had not been tested for STI in the last year and of that group 34.5% reported being abstinent
and 35.9% reported using safe practices.
Arizona LGBTQ. One of the most important things to note is the large number of LGBTQ
community that is represtened in this study. A total of 135 participant ( 22.84%) identified with
the LGBTQ community including those who identified as homosexual, bisexual and pansexual.
Not many studies have this amount of representation for that specific community, including
those for China, who did not report on these demographics and Taiwan with 3 participants
(3.8%) identifying with the LGTBQ community. Furthermore, individuals who identify as being
non binary showed significantly more knowledge, less risky behavior, and more positive
attitudes toward those with HIV/AIDS (p<0.012).
Overall. Evaluating the trends, being older ( p < 0.0001), higher school year (p>0.0001), have
higher academic grades (p < 0.003) and GPAs (p<0.003) showed to have better knowledge, less
risky behavior, and more positive attitudes toward those with HIV/AIDS. Interesting enough the
was no signifcant correlation with having formal sex education in high school or in college.
Overall this population was fairly knowledgeable about the disease with only a couple
misconceptions, showed to have a positive attitude toward those infected with HIV/AIDS and
were knowledgeable about risky behavior.

Interesting trends in Arizona. There were a few trends that were developed when applying the
Kruskal-Wallis Test and looking at each outcome. They included:
- Those identified as African Americans more less agreeable that HIV only spreads with IV
drug use, prostitution andn homosexuals compared other races(p<0.006).
- Those who identified females (biologically and gender identity) were more agreeable to
the statement that mothers can transmit HIV to their babies compared to those
identified as males (biologically and gender identity) and non-binary/other (p<0.001).
- Those that identified with the LGBTQ community were more agreeable to volunteer
with AIDS patients compared heterosexual individuals (p<0.02)
- Though not significantly significant those who reported going to high school in california
were less agreeable to myths.

Comparing Taiwan and China
In China in 2011, a study was conducted about the KAB of 529 Chinese college students
in the west and central region of china. They used an internet survey called the “International
AIDS Questionnaire – Chinese version (IAQ-C),” and the scores were rated by the Likert scale
(1= strongly agree to 5 = strongly disagree), the reverse of what was used in the IAQ-E. A
higher score meant positive and accurate views on HIV/AIDS. Two other questionnaires were
used to assess from which resources students previously received information regarding
HIV/AIDS, as well as student sexual history and condom use, if applicable. There was a 90.3 %
response rate (475 valid surveys) with an age range of 18 to 35, with most participants being
males (58.1%), freshmen (31.8%) and never married (97.9%). The results showed that many

students were unknowledgeable about HIV/AIDS prevention; however, they scored well in the
subject of transmission, indicating possible deficits in sex education curriculum concerning
HIV/AIDS. In regard to behavior, 17.9% of the students reported being sexually active, which
was higher than previous studies, 37% reported having more than one partner, and 21%
reported almost never using condoms7.
In Taiwan in 2008, a study was conducted about the KAB of 132 Taiwanese college
students from two private universities. The same survey, IAQ-C, was used in this study. A
higher score implied more positive and accurate views concerning HIV/AIDS. The age range for
the study was 20 to 26 and most participants were females (60.6%), sophomores (61.4%), and
never married (100%). The results of this study indicated that general knowledge about
HIV/AIDS was poor but showed positive attitude towards those infected by HIV/AIDS. In regard
to behavior 29.5% reported being sexually active, more than 60% reported having more than
one partner and 50% reported sometimes using condoms8.

Discussion
Comparison. When evaluating all three locations we can see some differences between the
different countries in how they agreed to certain statements (Chart 1). Overall, students in
Arizona have higher knowledge of HIV/AIDS compared to both China and Taiwan. We can
speculate that their are many sources that contribute to HIV/AIDS education including
television, Internet, schools and health professionls, though having formal sex education in high
school or college did not have nay significant correlation in this study. Taiwan had the more
positive attitude toward the HIV/AIDS community followed by Arizona then China. In all three
groups they all understood risky behaviors that can lead to transmission of HIV.

Some of the differences between these three geographic locations can be due to the
difference in time of the surveys being distributed, demographics of the populations and the
differing cultural norms. One major difference between the groups were their reported sexual
behaviors. Though the participant showed to have a good understanding of what risky
behaviors that led to transmission, it is important to note that 76.8% of students in Arizona
reported being sexually active and 37.4% reported having more than one partner at a given
time. In all sexually active participants the average times a condom was used during intercourse
was 56.4% and 8.49% reported not using condoms ever. In Taiwan, 29.5% reported ever being
sexually active, and of that group 86.1% had more than one partner. Condom us was on
average used sometime by participants with 12.8% reporting they never used condoms. As for
China, 17.9% reported being sexually active and of that 37.6 percent had more than one
partner. Lastly, 24.7 percent of participants never used condoms.

Conclusion
The significance of these results can be useful in tackling the early deficit of HIV/AIDS
knowledge in Arizona implementing accessible prevention education. Though there was no
correlation between formal high school or college sex education and KAB, there is a significant
positive correlation with being more educated. Finding what young adults do not know and
understand can lead us in the direction of being more efficient and effective at creating criteria
to teach what is not being understood. Evaluating how different countries and groups score on
the KAB, assessing where they do better and implementing how we can improve based on their
models is a positive step forward. In addition to learning more about the disease, it would be
promising to find a reduction of negative stigma towards HIV/AIDS patients in the communities
which can strongly affect prevention and treatment efforts. Being more informed about
resources and promoting behavior change will be necessary in further increasing regular testing
and lowering the rate of transmission in Arizona.
Limitations. With that said some of the limitations we encountered included those related to
self reporting and timing of survey distributions. Science is changing swiftly and people are
learning more and more as we gain more access to information through smart devices. The lack
of diversity in participants was something we tried to avoid by reaching out to all the different
schools, colleges, programs, and interests groups to distribute the survey. This can maybe be
avoided in the future with some form of incentive for more participants to join. Further and
similar studies could be conducted within other groups including age, race and socioeconomic
regions, to further understand the specific barriers of each community. It would also be helpful
to know participants' sexual health history, religions, and zip codes for further details and
understanding. Hopefully Arizona could be leading other places around the world to an HIV free
era.

References:
1. Gong Z, Xu X, Han GZ. 'Patient 0' and the Origin of HIV/AIDS in America. Trends Microbiol. 2016
Nov 17. pii: S0966-842X(16)30168-8. doi: 10.1016/j.tim.2016.11.005. [Epub ahead of print]
PubMed PMID: 27866834.
2. Centers for Disease Control and Prevention. HIV Surveillance Report, 2018; vol. 31.
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-31/content/diagnoses.html.
Published May 2020. Accessed
3. Arizona Department of Health Services’ HIV Epidemiology Program. Arizona HIV Surveillance
Annual Report 2018https://www.azdhs.gov/documents/preparedness/epidemiology-diseasecontrol/disease-integrated-services/hiv-epidemiology/reports/2019/annual-report.pdf.
Published December 2019. Accessed.
4. Des Jarlais DC, Stuber J, Tracy M, Tross S, Galea S. Social factors associated with AIDS and SARS.
Emerg Infect Dis. 2005 Nov;11(11):1767-9. PubMed PMID: 16318735; PubMed Central PMCID:
PMC3367336.
5. Roberts, Robin Ray. College adolescents: An emerging risk group for HIV/AIDS acquisition.
University of Arizona Campus Repository. 1998. The University of Arizona.
http://hdl.handle.net/10150/278651
6. Inungu J, Mumford V, Younis M, Langford S. HIV knowledge, attitudes and practices among
college students in the United States. J Health Hum Serv Adm. 2009 Winter;32(3):259-77.
PubMed PMID: 20099580.
7. Tung WC, Hu J, Efird J. HIV- relate, Yu L and Su W. HIV- Related knowledge and behavior among
Chinese. Orvis School of Nursing. Reno, Nevada. 2011 ;71(5):606-616. doi:
10.1177/01017896911406968. Health Education Journal
8. Tung WC, Ding K, Farmer S. Knowledge, attitudes, and behaviors related to HIV and AIDS among
college students in Taiwan. J Assoc Nurses AIDS Care. 2008 Sep-Oct;19(5):397-408. doi:
10.1016/j.jana.2008.04.009. PubMed PMID: 18762147.
9. Cindy DAvis PhD, Melissa Sloan PhD, Samuel Macmaster PhD & Leslie Hughes PhD (2007) The
International AIDS Questionnaire-English (IAQ-E), JOurnal of HIV/AIDS Prevention in Children
and Youth, 7:2, 29-42, DOI:10,1300/J499v07n02_03. http://dx.doi.org/10.1300/J499v07n02_03

Acknowledgments
Dr. Cevallos thank you for keeping me on track and all the brilliance you brought to this project!
Thank you Paul Kang for all your statistical knowledge and expertise.
Thank you to Aunt Rita’s foundation not only for helping with the efforts to this project but for
all you do for the HIV/AIDS community. Huge thank you to the wonderful students, Claryssa,
Maddie, Arveen and Collin for helping me promote this project and bringing it to life!

