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Abstract

Background—Evidence suggests that Internet, mobile, or social media based-interventions may
promote obesity-lowering behavior change, which has implications for cancer prevention and
control interventions. However, the uptake of communication technologies among low
socioeconomic status individuals, who need obesity management strategies most, is unclear.

Methods—Using the baseline data from a cluster-randomized behavioral intervention trial, we
examined the cross-sectional associations of frequency of information and communication
technologies (ICT) use among female public housing residents, as well as the variation of ICT use
across demographic and health-related variables.

Results—ICT use was common among female public housing residents, with mobile use for
calls and texts most prevalent (97% and 84%, respectively). Internet, social media, and health
information users tended to be younger compared to non-users. Email, Internet, multimodal, and
health information users were more likely to be born in the U.S. and be more highly educated than
non-users. Social media and health information users were more likely to be Spanish speakers and
people of Hispanic ethnicity compared to non-users, although this was not statistically significant.
There were few differences according to obesity or physical activity level.
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Conclusions—Our findings of differential socio-demographics between users vs. non-users
suggests that future cancer prevention and control interventions among public housing residents
should consider selecting ICT that are aligned with the usage patterns of different groups making
up the intended audience.
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Introduction

Using new and emerging technologies to provide intervention and support for behavior
change is a novel and still underutilized opportunity, particularly among populations that
face health disparities [e.g., low socio-economic status (SES) populations] (1,2). Called
Information and Communication Technologies (ICT), which encompasses cell phones,
computer kiosks, and other electronic devices with access to services such as text
messaging, Internet, and social media (3), these technologies carry information in
bidirectional formats between experts and participants to provide specific cues, strategies,
and multiple types of support to improve health-related actions and choices. As described by
Viswanath and colleagues, ICTs *...offer an unprecedented opportunity to provide
information on cancer prevention, monitor lifestyles and health behaviors, promote
participatory decision making during cancer detection, diagnosis, and treatment, and foster
quality of life during survivorship or end of life” (4). As such, ICTs are being applied to and
evaluated in multiple areas along the cancer prevention and control continuum (5-8). For
example, in the area of weight management, a systematic review of technology-based
interventions, using modalities such as web, personal digital assistants, text messaging,
email, and connected devices, found that approximately half of the included interventions
had beneficial effects on weight (9).

However, the use of ICT is not evenly and equally distributed in the population. The term
digital divide has been used to describe differential access to web-based technologies among
difference groups, such as SES levels (10). American adults who are older, non-English
speaking, less educated, and with lower incomes are less likely to access the Internet (11).
However, Pew studies suggest these kinds of communication systems are increasingly
common among all demographics of users, especially when including the rise of mobile
devices (3,12). Mobile devices can be used for phone, text, and Internet use. African
Americans and English-speaking Latinos are just as likely as whites to own any mobile
phone and to use it for a wider range of activities (11,13-15). As ICT use evolves, there may
be opportunities to better use these technologies for cancer control and prevention among
populations with health disparities.

Public housing residents in Boston are at increased risk of having health risk conditions and
behaviors including higher levels of obesity, physical inactivity, and smoking compared to
other city residents (16). This is important due to the well-established links between
nutrition, obesity, physical activity, and smoking and cancer prevention and control.
Focusing on nutrition, obesity, and physical activity, a comprehensive report reviewing the
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scientific literature was published in 2007 documenting the strength of evidence of these
links and multiple cancer sites (for example, endometrium, colorectum, postmenopausal
breast cancers) (17) and since that time has been updating their findings with new research
(http://www.aicr.org/continuous-update-project/). Despite close proximity to community
health centers and academic medical centers, previous work has shown that public housing
residents face barriers to engaging in care (18). Our extensive pilot data also indicates that
public housing residents are open and interested in improving their health and in
participating in evaluation activities for behavior change opportunities (18-22). The use of
ICT to support public housing residents may be a feasible and effective way to reach a large
number of public housing residents with appropriate messaging and support about
modifiable cancer preventive behaviors.

We have no data, however, on the best ICT methods to select for reaching public housing
residents with health supporting information about modifiable behaviors related to cancer
prevention and control. Most surveys of ICT use do not identify public housing residents
separately. Nor do surveys specifically focus on public housing residents as a low-SES
vulnerable population. In this study, we examine the frequency of ICT use among a
subgroup of low-SES individuals, adult female public housing residents, and also examine if
ICT use varies across demographic, health, or obesity-specific variables.

Study design

Measures

We conducted a cross-sectional study of baseline data from an obesity prevention study in
Boston Public Housing for female residents, called Healthy Families (n=211). The methods
of the parent study have been previously described (21). In brief, participants were eligible if
they were women aged 18-72 who lived in public housing and were responsible for a girl
between the ages of 8 and 15, English or Spanish speaking, and able to change diet and
activity behaviors if desired. A woman was excluded if she was not interested in
participating or not able to complete survey tools. After collection of baseline data had
begun, we decided to add additional questions regarding ICT use to the baseline survey
which were included as part of the survey from that point forward. Thus, a subset of the total
sample (n=158) responded to the questions about ICT use. This study was approved by the
Boston University Medical Campus Institutional Review Board.

We collected information on socio-demographics, general health, and obesity. Socio-
demographic variables including age, race/ethnicity, primary language spoken at home,
country of birth, and educational attainment, as well as health and obesity-related
characteristics were measured. For health variables, we examined self-rated general health,
dichotomized as excellent, very good, or good versus fair or poor (23), and report of at least
one health problem. Regarding obesity-related measures, height and weight were measured
for each participant to calculate body mass index (BMI). Obesity was defined as BMI
greater than or equal to 30. Participants were surveyed about physical activity with the
question, “During the last 7 days, on how many days did you walk at least 10 min at a time
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in your neighborhood?”. Participants responded with number of days per week and minutes

per day, from which standard levels of physical activity (“inactive”, “minimally or
sufficiently active”, and “more or highly active”) were extrapolated (24).

We collected information on ICT use with questions from the Pew Internet and American
Life Project and previous studies of Boston public housing residents (25,26). Questions are
listed in Table 1. We adapted the Pew typology of ICT users to define an ICT “user” in our
study based on two of the three dimensions of ICT use: assets (access to hardware and
connectivity) and activity (frequency of use) (25). We did not collect data on the third
dimension, attitudes towards use. We defined an email, Internet, or social media “user” as a
participant who engaged in daily use or use within the last day. A health information Internet
user was an Internet user who answered affirmatively to the question on online health,
dieting, or fitness-seeking. A multimodal user was a participant who used all three media—
Internet, email, and social media—in the last day.

SAS 9.3 was used to perform all analyses. We report descriptive statistics and performed
bivariate comparisons of socio-demographic, health, and obesity-related characteristics by
user status for email, Internet, and social media, as well as health information Internet user
and multimodal user. Student #tests were performed for continuous measures, Chi square
tests for categorical variables, and Fisher's exact tests when cell size was <5.

The socio-demographic and health characteristics of our subset sample (h=158) include: the
majority were Hispanic or Latino (64%), Spanish-speaking (49%), non-United States born
(71%), and had a high school education or less (64%). Nearly 50% were obese, a third
overweight, and over 80% sedentary. Mean age was 38 (SD=7). Two-thirds of participants
rated their health as excellent, very good, or good, while 53% reported at least one health
problem. However, compared to the entire baseline cohort, our sample had a greater
percentage of Hispanic (69% vs. 64%), non-English speaking (72% vs. 60%), and non-US
born participants (72% vs. 66%).

Past year use of email, Internet, and social media was reported by 70%, 84%, and 71% of
participants, respectively (Figure 1). Recent use (within the last day) was less frequent
ranging from 28% of the study sample for email use, to 65% for Internet use, to 59% for
social media use. The difference in percentage reporting using email in the past year and
percentage using email recently was 42%; differences in percentages between past year and
recent use of Internet and social media were lower (less than 20%). Seventy percent of
survey participants had a Facebook account, while 12% reported a Twitter account (Data not
shown).

The use of cell phones for calls was nearly ubiquitous, with 97% of participants reporting at
least one phone call daily (Figure 2). Text messaging via cell phone was also common: 84%
of the sample indicated at least one text message sent or received daily, while about one-
third reported over 10 daily text messages.
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Table 2 shows demographic, obesity, and health measures by user status for email, Internet,
social media, multimodal, and health information Internet use. Across most user types, users
were younger than non-users; this was statistically significant for Internet and social media
use. For health information Internet use, users were older than non-users (P=0.001).
Similarly, users were more likely to be US born and have higher levels of education (P<0.05
for all but social media users). Users of email were more likely to be white and English
speaking compared to non-users (P<0.05). In contrast, social media users and health
information Internet users were more likely to be Hispanic (P=0.75 and 0.47, respectively)
and Spanish speaking (P=0.60 and 0.10, respectively) compared to non-users.

Table 2 also contains the health markers by user category. Internet, social media,
multimodal, and heath information Internet users tended to be slightly more obese and
inactive compared to nonusers, though this was not statistically significant. Likewise, all
types of users tended to report poorer health and at least one health problem more often than
nonusers, though this was also not statistically significant.

Discussion

In our study of ICT use in female residents of public housing, we found email, Internet, and
social media use to be common, with cell phone use being particularly high. The majority of
participants in this low-income population had a Facebook account (70%). Overall, users
varied by demographic variables more than by health status.

Our results mirrored patterns of ICT use among the few studies done in similar populations
as well as national data. In an assessment of ICT use in the Supplemental Nutrition
Assistance Program population, 68% of participants who earned up to 185% of the federal
poverty line had a mobile phone (27). In a clinical sample of single mothers, cell phone
access was nearly ubiquitous (97%) as in our study (28). While over 85% of the study
sample in Mitchell ef al. reported texting and unlimited data, 26% reported service
interruptions in the previous year, highlighting a challenge of using these technologies in a
low SES population. Similar to our study, 87% of the sample reported social media use and
79% reported having a Facebook account. The broad use of these widely available media
suggests these are feasible tools that could be used in the context of cancer prevention and
control interventions.

Of note, we observed the contrast between past year use and recent use was greatest for
email users, while the gap between infrequent and frequent use was smallest for social
media users (i.e., use of social networking sites such as MySpace, Facebook, or
LinkedIn.com). Especially given the younger age of study participants, our findings may
reflect a national trend in technology use, where teens in particular are using more
interactive technologies like social media rather than older technologies like email (29,30).
The shift from email to interactive technologies and demographics such as age should be
considered when developing interventions targeting modifiable health behaviors related to
cancer. For example, in the CHOICES study, which focused on weight gain prevention
among 18-35-year-old students attending U.S. community colleges, intervention group
participants received access to an interactive study website that encourages social
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networking between participants as well as provision of information and support for weight
management (31,32). Other research of current interventions in weight management are also
capitalizing on recent advances in technology to deliver tailored approaches to individuals'
contexts (33). The approach of using new interactive technology-based intervention tools,
particularly among younger age public housing residents is an avenue for future research.

We observed similar patterns of use compared to national samples, which include people of
higher SES. The digital divide has diminished for Latinos and African Americans with
respect to Internet use, and has closed for cell phone use and ownership (14,15). The
prevalence of social media use nationally among Blacks is 73% and Latinos 84%, similar to
the low-income population in our study. Of note, about 40% of Latinos use social media in
Spanish or in combination with English, indicating the need to consider language when
developing ICT cancer-related interventions.

Previous research suggests the preferred content of health messages differs by race and
ethnicity (34). Hispanics in particular tend to use interpersonal networks more frequently as
health resources (34,35). In our study, we found high use of social media sites by Hispanics,
which may represent a virtual and electronic extension of interpersonal networks. Targeting
interventions using social media may be a way to tap into these interpersonal networks to
disseminate information about modifiable cancer prevention behaviors, cancer screening
activities, or supportive resources for individuals undergoing cancer treatment or in
survivorship phases. A systematic review of research about social media platforms among
Hispanic populations reported a few intervention-based studies focused on diet and physical
activity topics but also emphasized the need for further intervention-focused research (36).
Furthermore, identifying influential community members who are interpersonal resources
may be another way to disseminate health information, potentially through social
networking sites. In a study to enhance health literacy through computer literacy, “health
information mavens”, or interpersonal sources of general information, tended to have larger
social networks and more civic engagement (37). Mavens also tended to have lower English
language acculturation once again highlighting the need to consider the language used to
deliver ICT interventions. Tailoring ICT intervention content may also improve attrition,
which tends to be poor (38).

The generalizability of our results is limited by the setting of our study; our results may not
be applicable to other low SES populations. This is particularly true given we look at a fairly
young female sample. In addition, our questions about technology use were limited to a
subset of participants; there may be a selection bias as the technology sample of the baseline
sample was more Hispanic, non-US born, and Spanish speaking. However, public housing
residents are a vulnerable population that is often not distinguished in national surveys and
our study highlights the ICT capabilities of this low SES subset. Furthermore, there is a
nationwide infrastructure for public housing, so there is a potential network to use effective
interventions in other public housing sites.

One innovation of our study includes examining multimodal users. Most studies only
consider one type of technology, while we measured multiple types of ICT users accessing
several types of media. Multiple media may be required to successfully recruit and retain
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low SES study subjects (39). Hudnut and colleagues also emphasize the need for
intervention-focused research to use multiple ICT platforms (e.g., texting and email) that can
be complementary to social media platforms, which may work together to facilitate behavior
change (36). Therefore, future intervention research among public housing populations
could consider using telephone-based platforms to deliver a cancer-related behavior change
intervention (e.g., encourage walking by delivering a motivational program increase self-
efficacy and motivation to change using interactive voice response technology) and then
complement this intervention with text message reminders to walk and/or a social media-
based support group to encourage peer support for intervention participants.

In summary, ICT use is common among a sample of female public housing residents. Cell
phones in particular were ubiquitous and may serve as intervention tools for interventions
focused on cancer prevention and control in public housing settings. Finally, differences
among profiles of users suggest mobile- and electronic-health-based public health
interventions should consider targeting health messages to socio-demographic
characteristics, such as age, ethnicity, and language.
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Figure 1.

Frequency of email, internet, and social media use.
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Table 1
Information and communication technology survey items

Media Survey items
Email Do you ever send or read email?

. If yes, how often to you read or send email on an average day?
Internet In the past year, have you ever accessed the internet?

. If yes, did you happen to do this yesterday?

. Do you ever use the internet to look online for health, dieting, or physical fitness information?
Social media Do you ever use the internet to use a social networking site like MySpace, Facebook, or LinkedIn.com?

Cell phone calls

Cell phone texts

. If yes, did you happen to use this yesterday?

On an average day, about how many phone calls do you send and receive on your cell phone?

On an average day, about how many text messages to you send and receive on your cell phone?
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