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Expatriates face a unique set of determinants to health which may influence
their level of knowledge, perception of available preventative health care
alternatives and their health seeking behaviors. The objective of this study is
to understand the effect of an email communication intervention on
expatriate parents’ level of knowledge of the Human Papillomavirus (HPV).
Repeated measurement of knowledge was conducted pre- and post-
intervention among parents who received the study intervention (group 1)
and those who received standard care (group 2). Intervention effect was
measured by any change in knowledge within and between groups. The
group 1 had a significant rise in knowledge mean from baseline to first and
then second follow-up (m = 0.57 (SD 0.39), m = 0.84 (SD 0.16) and m = 0.87
(SD 0.11), respectively). In addition, after receiving the intervention, group 1
felt they had sufficient information to make an informed decision of whether

Vaccination to vaccinate their child(ren), with a significant difference from baseline to
first post test, (2 (1) = 8.50, p < 0.05). Based on an increase in knowledge,
the study’s email intervention proved effective mode to disseminating HPV -
related information.
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1. INTRODUCTION

The human papillomavirus (HPV) is the most common sexually transmitted infection (STI) in the
world [1]. HPV is the leading cause of many persistent infections and afflictions of the sexual and
reproductive organs. HPV types 16 and 18 are known to cause 70% of cases of cervical cancer, and HPV
types 6 and 11 are responsible for 90% of cases of genital warts [2]. Vulnerable populations often have
reduced compliance to recommended preventative measures against HPV, including uptake of the HPV
vaccine(s) [3], [4]. Due to exposure to unique health risks, expatriates (expats) are a more vulnerable to
developing vaccine-preventable infections, such as HPV [5].

Three prophylactic vaccines are available that can prevent HPV. All HPV vaccines are available for
females (2vHPV, 4vHPV and 9vHPV) and two vaccines for males (4vHPV and 9vHPV) [6]. The US Centers
for Disease Control and Prevention (CDC) recommends that the HPV vaccines be included as a part of
routine vaccination for girls and boys age 11 to 12 years, and through to age 26 for females and through age
21 for males who have not be previously vaccinated [7]. Men who have sex with men (MSM) and immune-
compromised men through age 26 are also advised to get the HPV vaccine [3].

Despite the availability of preventative measures to protect against this increasingly prevalent
sexually transmitted infection, there is continued vaccination resistance against the HPV vaccine [2],[8],[9].
The most persistent and common factors found to influence vaccination resistance include a general lack of
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knowledge of HPV and the HPV vaccine, concerns of vaccine safety and efficacy, and a low perceived
susceptibility of contracting HPV [2],[10]-[13].

At the time of this study there was little research that measured expatriate (expat) parents knowledge
of HPV and the HPV vaccine, or tested health-information dissemination tools specifically designed to
address the gaps in health-related knowledge of transient populations such as expats. Research on parents’
vaccination-related knowledge of HPV is important, as some countries require parental consent to vaccinate
young people who are below the legal age [9],[14],[15]. Without parental consent it is difficult to vaccinate
young people who are below the legal age [14],[16]. Additionally, research on expats is important, as there
are an increasing number of individuals and families moving abroad for professional reasons, and for a
duration of longer than 6 months at a time [17].

Expats face a unique set of factors that have the potential to create an increased cumulative risk of
exposure to vaccine-preventable illnesses in their host country [5],[18]. Many factors increase the likelihood
of health risks in moving from developed to less developed countries, including problems adapting to
different aspects of their host country (language, climate, politics), culture (status of women, attitudes,
religion), and facilities (housing, transportation, infrastructure such as hospitals, police service) [19]. In
Bangkok, expats are exposed to a unique set of 1) environmental factors such as congested urban areas and
infrastructure, which restrict mobility and access to medical or healthcare, 2) socio-cultural factors such as
language barriers and the inability to communicate in Thai to clearly explain health needs or issues, and a
lack of neighborhood or community connection which reduces parents’ healthy support system, 3) growing
political insecurity and violence with recent changes in government which restricts movement in and around
the city, 4) greater exposure to high-risk behaviors such as sex tourism, consumption of alcohol, drugs, and
cigarettes.

Little information exists about best modes of disseminating health-related information to expats, and
about whether mode of communication influences compliance to recommended preventative measures. Expat
parents can be difficult to access through traditional channels, therefore this study intervention included
email as the mode of disseminating HPV-related information. Of the few studies that have evaluated the
effect of email as a health promotion tool, results have been promising, and email has proven to be fast,
economical, and convenient [20]-[23].

The purpose of this study was to investigate the preliminary efficacy of an email communication
intervention for expatriate (expat) parents living in Bangkok, Thailand, on measures of HPV knowledge. The
data generated from this study will determine whether a larger confirmatory study is warranted.

2. RESEARCH METHOD

This study was approved by the Ethics Review Committee for Research Involving Human Research
Subjects, Health Sciences Group at Chulalongkorn University in December 2012. In November-December
2013, the study was advertised widely in various professional, resource and social networks for expats in
Bangkok. Sixty-six parents were recruited. To participate in the study, expat parents had to be from families
that relocated abroad for professional reasons, had lived in Bangkok for a minimum of 1 year, be a biological
or a non-biological parent or guardian of a child(ren) below the age of 18 years, have not vaccinated their
child(ren) with the HPV vaccine(s), proficiency in English (reading and writing), and access to email address,
regular use of a computer and Internet. In total, forty-three parents were eligible to participate in the study.
Written consent was obtained from all study participants. In total, forty-three parents were eligible to
participate in the study.

Parents were randomly allocated to either group 1 (n = 23) or group 2 (n = 20). Group 1 was
emailed a series of 12 posters over a period of one month (receiving a new poster three times per week). Each
poster contained unbiased, accurate information about HPV or the HPV vaccine that was derived from the
World Health Organization, the Public Health Agency of Canada, and the CDC websites. Characteristics
from other study’s Internet-based health interventions and input from experts were sought and considered
throughout this study’s intervention design process.24 Parents from group 2 received the study intervention
at the end of the study.

The research team monitored uptake of the intervention by activating an automatic reply tool in the
teams’ email server, prompting parents to acknowledge receipt of the email prior to viewing the poster,
which was sent to the research team email. Upon opening the email the poster was presented as an image
within the email.

The study utilized quantitative data measurement tools including a baseline survey, and two follow-
up surveys. The first follow-up survey was administered immediately after the intervention finished. The
second follow-up survey was conducted three months after the intervention finished.
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Group 1 and group 2 completed all surveys at the same time and intervals. The survey included
questions regarding parents’ socio-demographic characteristics and knowledge of HPV and the HPV vaccine.
Parents responded ‘yes’, ‘no’ or ‘do not know’ to questions about transmission, prevention, treatment, health
effects and outcomes of HPV. Correct responses were scored with 1-point and incorrect responses, ‘I do not
know’ and missing values were scored with no (0) points. Parents were also asked whether they felt they had
sufficient information about the HPV vaccine to feel confident in making an informed-decision to give their
child the HPV vaccine. The proportion of parents who agreed or disagreed with this statement was measured
within groups over time relative to the baseline survey (McNemar Test) and between groups 1 and 2 at each
survey period.

Analysis of data was completed using the Statistical Package for the Social Sciences version 21.0
(SPSS, Chicago, Illinois). Statistical tests were performed with 95% confidence interval (Cl) and a p-value
<0.05 was considered statistically significant. All variables were analyzed for frequencies. Pearson r test was
conducted to analyze correlations. Chi-square and t-tests were conducted to test whether there were any
differences in the knowledge mean of the group 1 and group 2 at each survey period. A chi-square test was
computed to analyze categorical knowledge variables and an independent t-test was computed to explore the
knowledge scale.

It should be noted that conclusions from these analyses are made with caution, as the sample size
was small as this study was strictly a pilot of an email intervention.

3. RESULTS AND ANALYSIS

Socio-demographic data collected at baseline showed no significant differences between study
participants. The majority of the parents involved in the study were female (n=37; 86%) and between the
ages of 30 to 45 years (n=30; 69%). The parents were from fifteen countries of origin, defined as the country
from which the parents held a passport, including countries in Asia, North America, Europe, Oceania and
Africa. Almost all parents involved in the study were married or living with a partner (n=42; 97%). Twenty-
seven parents (63%) reported a religious affiliation and sixteen (37%) were unaffiliated. The socio-economic
status of the study population was high, with forty parents (93%) having completed post-secondary
education, and the median annual household income within the range of $125,000 - $149,999 USD/year.
Nineteen parents (58.7%) reported a household income >149,999 USD/year, and ten parents (23%) reported
an annual household income of $200,000 USD or greater/year. There were no statistically significant
differences between the socio-demographic characteristics of group 1 and group 2.

Of all parents, 74% (n = 32) had heard of HPV prior to the study. 70% (n=32) had heard of at least
one HPV wvaccine, and 37% of the parents (n=16) had received information that was
supporting/recommending the HPV vaccine. Only 42% (n=18) of parents knew whether their child was in an
age group that was eligible for HPV vaccination.

The baseline knowledge scale mean for all parents was low with less than half of the parents
answering the questions correctly (m=49%; SDO0.06). Only 63% of the parents (n=27) knew that HPV is a
sexually transmitted infection, 65% (n=28) knew that HPV can cause cervical cancer and 42% (n=18) knew
that HPV could cause genital warts.

Knowledge of HPV prevention and treatment was low with only 19% of the parents (n = 8)
reporting that they knew that HPV can go away without treatment. 58% (n=25) of the parents knew that
getting a regular Pap smear examination can reduce a woman’s chances of contracting an HPV infection, and
only 47% (n=20) knew that HPV could cause abnormal Pap smear results.

At baseline, there were two categorical knowledge variables that had statistically significant
differences between the group 1 and group 2: whether the parent knew if their child was eligible for
vaccination at the time of the study (y* (1)=6.51, p=0.05), and if the parent had heard positive information
about the HPV vaccine (3* (1)=10.03, p=0.01).

Group 1 (n=23) mean knowledge scale was low with only m=57% (SD0.39) and the group 2 mean
was m=39% (SD0.35). A chi-square test revealed no statistically significant knowledge variable answers of
either group 1 or group 2 at baseline. An independent t-test found no differences between the knowledge
scale mean of group 1 and group 2.

Correct answers for knowledge variables for all study participants and separated and compared
between group 1 and group 2 at first follow-up are captured in Table 2. At first follow-up the knowledge
scale mean for group 1 was high (m=84%, SDO0.17). Group 1 had a high level of knowledge of the health
effects of HPV. Of the parents in group 1, 95.7% (n=22) knew that HPV is a sexually transmitted infection
that can cause cervical cancer and genital warts. From group 1, 83% knew that HPV could cause abnormal
Pap smear results (n=19). At first follow-up group 1 only 39% (n=9) knew that HPV can go away without
treatment.
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At first follow-up group 2 had a moderate level of knowledge (m=73%, SD0.23). Group 2 had a
high level of knowledge of the health effects of HPV, with 100% of the parents who knew that HPV can
cause cervical cancer (n=20), 80% knew that HPV is an STI that can cause genital warts (n=16). 90% of
group 2 knew that getting regular Pap test could reduce a woman’s chances of getting cervical cancer (n=18).
From group 2, 60% (n =12) of the parents knew that HPV can cause abnormal Pap smear results and 25%
(n=5) of the parents knew that HPV can go away without treatment.

A Chi-Square test revealed no statistically significant knowledge variable responses of group 1 and
group 2 at first follow-up. Knowledge questions were then merged into a knowledge scale. The Levene’s test
for equality of variances was computed to determine differences between group 1 and group 2 knowledge
scale means - no statistically significant differences were found; therefore a pooled t-test was computed. A
statistically significant difference was found between the group 1 and group 2 knowledge scale mean
(t(41)=2.91, p<0.01). This statistic implies that there is evidence that being exposed to the study intervention
could have affected level of knowledge. Cohen’s d and r2 were computed to measures the effect size. The
Cohen’s d effect size was 88.76 and r2 was 0.17, which means a large effect (almost 89%) with 17% of the
variance of knowledge level accounted for from receiving the study intervention (being in group 1) at first
follow-up.

At second follow-up the knowledge scale mean for group 1 was high (m=83%, SDO0.12). Group 1
knowledge of the health effects of HPV was high. All parents in group 1 (100%) knew that HPV is a sexually
transmitted infection that can cause genital warts, and 96% (SD0.21) knew that HPV can cause cervical
cancer. 96% (SD0.21) of group 1 knew that HPV can cause abnormal Pap smear results, and by getting
regular Pap smears this can reduce a woman’s chances of getting cervical cancer. Group 1 had a low level of
knowledge that HPV can go away without treatment (35%, SDO0.49).

At second follow-up the group 2 knowledge scale mean was moderate (m=64%, SD0.22). Group 2
had a high level of knowledge of the health effects of HPV, with 75% (SD0.44) who knew that HPV is an
STI. From group 2, 90% knew that HPV could cause cervical cancer and genital warts (SD0.31). 90% of
group 2 knew that getting regular Pap test can reduce a woman’s chances of getting cervical cancer (SD0.31),
and 70% knew that HPV can cause abnormal Pap smears (SD0.47). In group 2, knowledge that HPV can go
away without treatment was low (10%, SD0.31).

A chi-square test revealed no statistically significant knowledge variable responses of group 1 and
group 2 at second follow-up. Knowledge variables were calculated into a knowledge scale and computed
with an independent t-test to determine whether there were any differences between group 1 and group 2
knowledge scale means at second follow-up. The Levene’s test for equality of variances indicated that the
variances were not to be assumed as equal (F=4.4; p=0.04); therefore we used the statistical outputs from the
Welch t test results. A statistically significant difference was found (t(41)=3.44, p <0.01). The measurements
for effect size were high with Cohen’s d=107.43 and r2=22.4. These data indicate that 22.4% of the variance
in the knowledge level could be accounted from receiving the study intervention (being in the group 1) at
second follow-up.

In each survey, parents were asked whether they had sufficient information about HPV and the HPV
vaccine to make a decision of whether to administer the vaccine to their child(ren). The proportion of parents
who agreed or disagreed with this statement was measured within groups over time relative to the baseline
survey (McNemar Test) and between groups at each survey period.

For group 1, no significant change was observed between baseline and first follow-up (p=0.18).
There was also no significant difference between baseline and second follow-up (p=0.23). Nevertheless, there
were a higher proportion of parents who agreed that they had sufficient information in the follow-up surveys
(70%) relative to the baseline survey (48%).

As for group 2, no significant differences were observed between the baseline and first follow-up
(p=0.50). There was however a slight increase in the proportion of parents who felt they had sufficient
information at first follow-up (15% at baseline and 25% at first follow-up). Significant differences were
found between baseline and the second follow-up responses (p<0.10), with a significant difference in the
total proportion of parents who felt they had sufficient information at second follow-up survey (45%) relative
to the baseline (15%).

The comparison between the group 1 and group 2 at each survey period highlighted some
differences between the two groups. Two-thirds of parents agreed with the statement in the baseline survey,
although a significantly larger proportion were from the group 2 (y2(1)=5.25, p<0.05). The effect size for this
difference is moderate (¢=0.35), however. At first follow-up, the difference was much more pronounced
with nearly half of the parents disagreeing with the statement, with over two-thirds of the parents from the
group 1 group compared to only a quarter from the group 2. This result is statistically significant (32
(1)=8.50,p<0.05) and has a larger effect size relative to the baseline (¢p=0.45). Finally, by second follow-up,
the difference was no longer statistically significant (32(1)=2.65, p=0.103).
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4. CONCLUSION

This pilot study corroborates findings from many other studies. First, consistent with findings from
other HPV vaccination resistance studies, we found that expat parents had a low level of knowledge of HPV
and the HPV vaccine at baseline [24]-[27]. Overall knowledge of HPV [at baseline] was low (m=49%,
SD0.38). Second, similar to other studies that have evaluated the effect of sexual and reproductive health
educational interventions and found correlations between increased knowledge and positive behavioral
change [28],[29], we found that expat parents feel more confident making informed-decisions about their
child’s health, including deciding whether to vaccinate with the HPV vaccine, when they have sufficient
information.

This brings us to our last remark that a larger confirmatory study is recommended, and should
measure the effect of the email-based educational intervention on knowledge and behavioural change
(vaccination uptake). This study provides evidence that email may be a successful mode of disseminating
health-related information. These data are consistent with data found in other intervention studies that
measured the effect of email as a mode of disseminating health-related information [20],[22],[30].

There are many limitations to this study. The study aimed to include a diverse study sample of expat
parents living in Bangkok, Thailand, however, as the socio-demographic data reveals, the study sample is not
representative of all expats living abroad, as this study sample is comprised of expats with high socio-
economic status (SES). The study participants were also highly-educated, the majority of whom having a
minimum college or university degree. This reduces the generalizability of the findings to a wider population
of expats who live and work away from their country of origin. Despite this potential limitation, the study
sample was a diverse group of expat parents. Study participants were self-selected which may also reduce the
generalizability, as the sample may be representative of expat parents who are interested in learning about
sexual health. Future studies can be expanded to include a wider sample of expat parents who live in different
parts of the world.

With growing evidence of the HPV vaccines efficacy and recommended use in boys and girls, it is
critical that parents be informed of the susceptibility, severity and consequences of HPV, and the benefits and
barriers of getting the HPV vaccine, so that they can make informed decisions of whether to vaccinate their
child prior to sexual debut. Researchers have worked to address the factors that influence parental
vaccination intention and uptake by implementing interventions specifically aimed at educating parents about
sexual health, HPV and the HPV vaccine [31]-[33]. This study contributes to existing literature and
intervention research on the barriers to parents’ uptake of the HPV vaccine. In considering other studies and
preventative interventions, online access to vaccine information and services is ideal for populations who
face unique social and environmental determinants of health, including expats who relocate their families and
careers abroad. Evidence suggests that people who have email communication with a health professional or
online (Internet) access to health information are more educated about their medical decisions, compared to
those who do not have online access [34]. In an effort to design a program that facilitates convenient delivery
of reliable HPV education through the use of Internet-based technology, we created an email communication
intervention that aims to equip expat parents with the knowledge to make informed decisions of whether to
vaccinate their child.

The low levels of knowledge reported in this study emphasize the need for HPV educational
programs for expat parents in order to improve HPV vaccination intention and uptake. The data compiled
here within should be used with caution, and help to inform the development of an HPV educational program
aimed at increasing expat parents’ knowledge and improving perception, and measure whether these
variables influence HPV vaccination intention and vaccination uptake. This intervention and others should
aim to address some of the salient barriers to vaccination intention and uptakes, which were revealed in this
study will include knowledge of HPV transmission, prevention and health effects, and HPV vaccine efficacy,
safety and potential side effects.

As hoped, this study provides useful information that warrants further research using email as a
mode to disseminate to communicate HPV-related information to expats. With an increasing number of
persons moving abroad for professional reasons, it is critical that expat parents have access to health
information that provides them confidence and the ability to make informed-decisions and influence
preventative, healthy behaviors.
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