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Abstract

Background: Preventive vaccine uptake by adults in the United States is poor. For all reported preventive vaccines, the national rate
of immunizations is lower for African Americans than for Whites, Hispanics or Asians. There is also a racial disparity in uptake of
the vaccine for pathogenic human papillomavirus (HPV) with African American women being less likely to complete the three shot
series. This study sought to determine if different information would be obtained from a group of young African American women
responding to an internet based survey versus when that instrument was completed in-person at a medical venue. The subject matter
of the survey was the willingness to participate in a study using a smartphone application aimed at improving HPV vaccine uptake.
Methods: A survey was administered to 40 young African American women aged 18-26 years, 19 seeking non-emergent care in an
emergency department (ED) and 21 recruited online via a social networking site and email.
Results: Analyses utilizing an independent t-test and chi-square test (respectively) confirmed differences in the ED versus the
internet population with regard to education (P=0.000 P=0.001), age at sexual debut (P=0.03; P=0.03), and payment source for health
care (P=0.03; 0.09). The entire internet group had some college education, but 42.1% of the ED respondents had less than a college
education. The ED group was less likely (31.6%) to rely on private insurance to pay for their care than the internet group (57.1%).
Marginally significant findings between the two groups were noted with consistent sexual partner (P=0.08; P=0.11). Most study
participants were comfortable with an HPV application on their smartphone and used them frequently in both populations.
Conclusion: Study findings suggest there is significant variance in the education level, age at sexual debut, and payment source for
healthcare among study subjects recruited in different populations based on settings and survey medium. However, superiority of
the data collected from these two mediums cannot be confirmed. Further research is needed comparing delivery approaches of selfreported survey methods based on setting and medium.
Keywords: Emergency department, survey methodology, internet based surveys, face-to-face surveys, human papillomavirus,
smartphone

Introduction

African Americans visit the emergency department (ED) at twice
the rate of Whites [1,2]. EDs also provide care to populations
that are vulnerable to HIV and sexually transmitted infections
(STI), including the human papillomavirus (HPV) [3]. Existing
literature reveals extremely high STI rates in EDs [3-8]. The
Center for Disease Control & Prevention and the United States
Preventive Services Task Force (USPSTF) recognize the ED as an
important clinical setting for STI prevention [3,9]. CDC reports
that African American women are far more likely to contract
STIs [10]. Therefore, it is important to conduct surveys to assess
readiness for STI prevention efforts in an ED setting among high
risk persons, such as African American women. Such surveys
will provide data confirming or negating the acceptability
of STI prevention messages. In addition, survey tools and
data obtained from an ED population can be compared to
women recruited from different environments and who may
demographically differ.

The internet has been frequently used to survey individuals with
regard to health related matters [11,12]. These surveys have
been particularly useful in obtaining responses from surveys
on sensitive topics such as sexual behaviors and drug abuse
[13-15]. The internet provides a way of accessing large numbers
of individuals at a very low cost. Respondents can choose to:
participate or not, remain anonymous, and give responses without
fear of repercussions. However, it should be recognized that
internet based surveys yield biased results which cannot
be generalized. Aside from the fact that not everyone has a
computer, tablet, or smartphone, there is clear evidence that
these biases may be quite significant when the surveys deal
with stigmatized behaviors. For example, men who have sex
with men (MSM) who respond to internet surveys present a
different risk profile than those who are recruited from Gay
bars or other venues [16-18]. This may be the result of MSMs
altering their risks depending on the venue that they use to
meet sex partners [19]. There is also evidence that the design
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and administration of an internet based survey can also alter
the responses. Rosser et al., found that MSM were less likely
to participate in studies where the survey was long, if the
respondents were not being paid, there was concern that
there was a risk of breach of confidentiality, if the survey had
a high degree of difficulty, individuals thought of themselves
as being too busy, and/or questions had sexual content [20].
These studies have been conducted among MSM and certainly
provide evidence of potential biases within that population.
However, there is a paucity of studies that have examined
the kinds of bias that might be introduced in internet based
studies of sensitive topics in heterosexual, minority women.
Therefore, a study was designed to determine if minority,
heterosexual women recruited from an ED would have a
different demographic profile and would provide different
responses to the same questions than respondents who
were recruited from the internet. The study queried the two
groups of young African-American women as to whether
they would be willing to have a smartphone application
(app) that would provide information about the HPV vaccine.
Apps have often been used to provide information and
reminders to individuals about health related topics [21,22].
The HPV vaccine was chosen as a topic that is associated with
sexual behavior and might be considered sensitive. It was
expected that the internet population would have a higher
income, be more likely to have health insurance, be more
knowledgeable about HPV prevention, have lower risks for
STIs, and be more likely to accept STI prevention messages.

Methods

Recruitment

Participants were recruited from two settings: a local hospital’s
ED and online via a social networking site or email. A thirty item
survey was given over a four month period to a convenience
sample of 40 African American women aged 18-26 years, who
either completed an online survey (n=21) or sought nonemergent care in a local ED of a Level I Trauma hospital (n=19).
Women recruited from the ED who (1) identified themselves
as African-American, (2) owned a smartphone, and (3) had
been cleared for discharge from the ED were approached and
informed about the study by a research associate. Women
recruited from the ED were informed about the details of the
study and provided informed consent. Women recruited on
the internet were able to respond anonymously to the survey.
The survey included measures from previously used surveys
that assessed patient’s knowledge [23,24], attitudes [24],
beliefs [23], potential barriers to HPV vaccination [25], and
acceptability of HPV vaccinations among young adults [26].
Questions used in these manuscripts were modified and
tailored toward the demographic characteristics of the study
population. Additional questions concerning comfort with a
smartphone and acceptability were added by the researcher.
The study was approved by the University of Texas Health
Science Center at Houston’s Committee for the Protection of
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Human Subjects, the institutional review board.

Measures
Dependent variables

The categorical value ‘perceived willingness to participate
in a smartphone app based research project encouraging
HPV vaccine uptake’ is designated as the outcome variable
for this study. The question read, ‘If given the opportunity to
participate in a research project where you would get a free,
interactive application on your smartphone to evaluate your
willingness to get the HPV vaccine (at no cost), would you
participate? The response was a yes/no format.

Independent variables

Categorical variables included demographics: age, monthly
income, education, sexual preference, contraception use,
having a consistent sexual partner, history of a (STI), history
of HIV/STI testing, number of lifetime sexual partners, age at
sexual debut, usual source of care, and payment source for
health care; HPV vaccine uptake questions: actual receipt of
HPV vaccine; HPV knowledge based questions: knowledge of
HPV prevention methods; and smartphone based questions:
frequency of smartphone app use and comfort with an STI
(HPV) app on smartphone.

Statistical analysis

Fisher’s exact test and chi square analysis were used to
determine the difference between the demographic and
behavioral variables and smartphone usage. A t-test was used
to analyze the relationships between the demographic and
behavioral variables and the willingness to participate in a
research study that used an app for the HPV vaccine.

Results

The majority of subjects recruited from both the ED and the
internet were 21 years of age or older, had a monthly income
of $1,000 or more, were heterosexual, did not have a history
of an STI, had a sexual debut between 16 and 17 years of age,
reported a history of HIV/STI testing, reported 1 sexual partner,
had a usual source of care, had not received the HPV vaccine,
and had knowledge of condom use and HPV vaccine receipt
as known HPV prevention methods. The internet population
differed from the ED population with regard to education
(P=0.003), age at sexual debut (P=0.05), and payment source
for health care (P=0.03) (Table 1). Approximately two-thirds
of both groups reported that they were frequent users of
their smartphones. There were no significant differences
between the two groups with regard to their comfort with
having an HPV related app on their smartphone (Table 2).
The data were also analyzed, stratified by ED or internet, to
determine whether demographic or behavioral variables
predicted whether the respondents would be willing to use
the smartphone app. Predictors of willingness differed when
comparing the internet population to the ED population on
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Table1. Demographic analysis comparing internet population to ED population.
Variable

Categories of Variable

Education

No college

Total (N=40)

ED (N=19)

Internet (N=21)

P-value

8 (20.0%)

8 (42.1%)

0 (0.0%)

Some college

32 (80.0%)

11 (57.9%)

19 (100%)

< 18 years

21 (53.8%)

13 (72.2%)

8 (38.1%)

≥ 18 years

18 (46.2%)

5 (27.8%)

13 (61.9%)

--

Payment Source

Private

18 (45.0%)

6 (31.6%)

12 (57.1%)

0.03

(Insurance)

No

10 (25.0%)

4 (21.1%)

6 (28.6%)

---

Age at sexual debut

a

0.001
-0.05

Government

12 (30.0%)

9 (47.4%)

3 (14.3%)

Consistent sexual

Yes

26 (65.0%)

15 (78.9%)

11 (52.4%)

0.10

partner

No

14 (35.0%)

4 (21.1%)

10 (47.6%)

--

Age

< 21 years

10 (25.0%)

4 (21.1%)

6 (28.6%)

≥ 21 years

30 (75.0%)

15 (78.9%)

15 (71.4%)

< $1,000

14 (25.0%)

6 (31.6%)

8 (38.1%)

≥ $1,000

26 (65.0%)

13 (68.4%)

13 (61.9%)

Monthly Income
Sexual preference
Contraception use

History of a STI

Women

0.72
-0.74
--

2 (5.0%)

0 (0.0%)

2 (9.5%)

Men

38 (95.0%)

19 (100%)

19 (90.5%)

0.48

Male condom

16 (40.0%)

9 (47.4%)

7 (33.3%)

0.59

Other

13 (32.5%)

6 (31.6%)

7 (33.3%)

--

None

--

11 (27.5%)

4 (21.1%)

7 (33.3%)

--

Yes

7 (17.5%)

3 (15.8%)

4 (19.0%)

1.00

No

33 (82.5%)

16 (84.2%)

17 (81.0%)

--

History of HIV/STI

Yes

27 (67.5%)

13 (68.4%)

14 (66.7%)

1.00

testing

No

13 (32.5%)

6 (31.6%)

7 (33.3%)

--

Number of sex

0

8 (20.0%)

4 (21.1%)

4 (19.0%)

0.59

partners

1

22 (55.0%)

9 (47.4%)

13 (61.9%)

--

2 or more

10 (25.0%)

6 (31.6%)

4 (19.0%)

--

Yes

29 (72.5%)

14 (73.7%)

15 (71.4%)

Usual source of care

1.00

No

11 (27.5%)

5 (26.3%)

6 (28.6%)

--

Actual receipt of HPV

Yes

7 (17.5%)

4 (21.1%)

3 (14.3%)

0.69

Vaccine

No

33 (82.5%)

15 (78.9%)

18 (85.7%)

Perceived availability

Less Likely

10 (25.0%)

5 (26.3%)

5 (23.8%)

-1.00

of the HPV vaccine

More Likely

30 (75.0%)

14 (73.7%)

16 (76.2%)

Knowledge of HPV prevention methodsb

Having 1 sex partner

12 (30.0%)

3 (7.5%)

9 (22.5%)

0.60

--

Avoid polygamous sex partner

14 (35.0%)

6 (15.0%)

8 (20.0%)

--

Use a condom

29 (72.5%)

13 (32.5%)

16 (40.0%)

--

HPV vaccination

36 (90.0%)

17 (42.5%)

19 (47.5%)

--

a=one respondent did not answer this question. b=more than one answer was allowed.

the basis of education (p=0.001), age at sexual debut (p=0.05),
payment source for health care (P=0.09), and the presence of
a consistent sexual partner (p=0.08) (Table 3).

Discussion

This is the first study to assess if young adult, African American
women, recruited online or in-person, would respond to the
same survey in the same manner. It had been expected that

the internet population would be more likely to have health
insurance, be more knowledgeable about HPV prevention, have
lower behavioral risks for STIs, and be more likely to accept STI
prevention messages. Findings showed the only differences
that conformed to the original expectations were that the
internet group was more likely to have health insurance.
While there were no difference in the willingness of the two
groups to have a smartphone app with HPV information, it is
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Table 2. Summary statistics of smartphone app related variables.
Variable

Total (N=40)

ED (N=19)

Internet (N=21)

P-value

Frequency of mobilephone use
Infrequently

12 (30.0%)

6 (31.6%)

6 (28.6%)

0.70a

Frequently

28 (70.0%)

13 (68.4%)

15 (71.4%)

--

Comfort with an STI (HPV) mobile application on mobile phone
Not comfortable

10 (25.0%)

4 (21.1%)

6 (28.6%)

0.40b

Partially
comfortable

12 (30.0%)

5 (26.3%)

7 (33.3%)

--

Comfortable

18 (45.0%)

10 (52.6%)

8 (38.1%)

--

a=Fishers exact test; b=t test.
Table 3. Chi-square analysis of differences, stratified by setting, in the
demographic and behavioral variables and the perceived willingness
to participate in a smartphone application based research project.
Variable

α2

P-value

Education

11.05

0.001*

Age at sexual debut

4.54

0.05*

Payment source

5.31

0.09*

Consistent sexual partner

3.10

0.08

Comfort with an STI (HPV) app on mobile phone

0.30

0.58

Contraception

1.05

0.59

History of HIV/STI testing

0.01

0.91

Number of sexual partners

1.03

0.59

Usual source of care

0.03

0.87

Actual receipt of HPV vaccine

0.32

0.57

Perceived availability of the HPV vaccine

3.90

0.42

Knowledge of HPV prevention methods

2.36

0.31

*Fisher’s Exact Test p-value.
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the two survey methods [28]. Other published findings provide
reassurance to future researchers exploring the internet as a
study setting that useful information can be obtained from
internet respondents [29].
These findings suggest the ED can be a place to provide
STI prevention messages to African American women and
that this population will provide behavioral information in
that setting. ED researchers may consider experimenting with
smartphone apps to educate patients. It has been shown that
52% of smartphone owners have used their phones to look
up health or medical information, a finding with relevance
to researchers exploring trends related to young people and
African Americans, as these groups are more likely to have
mobile internet access [30]. A smaller portion of Americans,
19% of smartphone owners, have downloaded an app to track
or manage their health information [30].

Limitations

The primary limitation of the study is the small sample
size. Clearly this pilot study needs to be replicated with a
larger sample size in other settings, including the internet
and the ED. The Likert scale assessing comfort with an HPV
application on a smartphone did not have a neutral option,
thus, this may have limited the investigator’s ability to discern
variances in comfort among individuals who were neutral in
opinion. Another study limitation is that the data was based
on self-report. The survey questions assessing comfort with
and acceptability of smartphones for prevention apps have
not been validated.

Conclusions

This published study enrolled racial/ethnic minorities of low
socioeconomic status; thus, findings strengthen the notion
that internet based research among this subgroup can be
conducted [29]. Future research is needed to compare the
reliability of data collected from the Internet and face-to-face
survey. Researchers are advised to use equivalent questions
to ensure consistency of items and scales in different venues
[29]. Discerning differences aids in improving reliability, validity,
and equivalence of measures across mediums, and assists
in identifying sources of error or systematic measurement
bias [29].

important to note that one quarter of the respondents were
not comfortable with having the app on their smartphone.
The fact that there were no differences between the groups
suggests that social and cultural norms persist and are not
altered by demographic or venue differences. While the venue
of recruitment was not important, the study does raise the
question of whether the smartphone is a universal means of
educating about sensitive topics in this population.
When interpreting these results, one should realize that
there is conflicting literature and data regarding the validity Competing interests
of survey data obtained from the internet regarding sensitive The authors declare that they have no competing interests.
topics among minority populations. While a research group Authors’ contributions
MJH RMG
found internal consistency and test-retest reliability coefficients Authors’ contributions
✓
-Research
concept
and
design
when comparing Internet and telephone administered
✓
-Collection
and/or
assembly
of
data
measures [27]; another study challenged the validity of
✓
✓
Data
analysis
and
interpretation
responses received from an internet based survey, particularly
✓
✓
Writing
the
article
among stigmatized persons [20]. An additional study showed
✓
✓
Critical
revision
of
the
article
test-retest reliability across Internet and telephone survey
Final approval of article
✓
✓
administration exceeded the minimal threshold of 70% for
Statistical
analysis
✓
✓
most of the measures, indicating strong agreement between
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