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Abstract
Purpose—Handheld computers have potential to improve HIV/AIDS programs in healthcare
settings in low-resource countries, by improving the speed and accuracy of collecting data.
However, the acceptability of the technology (i.e., user attitude and reaction) is critical for its
successful implementation. Acceptability is particularly critical for HIV/AIDS behavioral data, as
it depends on respondents giving accurate information about a highly sensitive topic – sexual
behavior.

Methods—To explore the acceptability of handheld computers for HIV/AIDS data collection and
to identify potential barriers to acceptance, five focus groups of 8–10 participants each were
conducted in Luanda, Angola. Facilitators presented Palm Tungsten E handhelds to the focus
groups, probed participants’ perceptions of the handheld computer, and asked how they felt about
disclosing intimate sexual behavior to an interviewer using a handheld computer. Discussions
were conducted in Portuguese, the official language of Angola, and audio-taped. They were then
transcribed and translated into English for analysis.

Results—In total, 49 people participated in the focus groups. PDAs were understood through the
lens of social and cultural beliefs. Themes that emerged were suspicion of outsiders, concern with
longevity, views on progress and development, and concern about social status.

Conclusions—The findings from this study suggest that personal and cultural beliefs influence
participant acceptance of PDAs in Angola. While PDAs provide great advantages in terms of
speed and efficiency of data collection, these barriers, if left unaddressed, may lead to biased
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reporting of HIV/AIDS risk data. An understanding of the barriers and why they are relevant in
Angola may help researchers and practitioners to reduce the impact of these barriers on HIV/AIDS
data collection.
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Introduction
Information technology has greatly improved health services, particularly in high-income
countries such as the United States and in Western Europe. For example, information about
prevention and treatment of many diseases is widely available on the World Wide Web [1–
2]. And, electronic medical records are expected to revolutionize the way that healthcare is
delivered [3–5].

However, to date, people in low-resource countries have not received the same benefits from
information technology as people in industrialized nations [6–8]. People in this region do
not have the same level of access to technology, due in part to the high cost of the
equipment, the lack of equipment and applications that are designed for their context, and
unreliable sources of electricity (e.g., [8]).

Handheld computers, for example, personal digital assistants (PDAs), may be one solution
that can improve the information flow and quality of health services provided in low-
resource countries [9]. A number of data collection and informational applications are now
available for PDAs. The touchscreen is easy and intuitive to use, with extra functionality
provided through the keypad. PDAs operate on long-lasting rechargeable batteries, and in
some cases, may be charged using solar panels. Solar chargers performed well in a large
household survey in remote areas of rural Tanzania [10]. In addition, PDAs allow health
providers to be more mobile, traveling from clinic to clinic or village to village.

However, the success of using PDAs in low-resource countries depends on the acceptability
of the technology (i.e., user attitude and reaction towards the technology). There is growing
recognition in the literature that user attitudes is critical to the success of informatics
solutions [11–13].

Acceptability of a technology for data collection is particularly critical for HIV/AIDS
prevention researchers and practitioners, because they rely on respondents to give accurate
information about a highly sensitive topic – sexual behavior. Studies confirm that people in
low-resource countries are concerned about privacy and confidentiality regarding their
sexual behavior [14–16]. Researchers and practitioners who do not adequately demonstrate
to respondents that computerized surveys are confidential may not only gather inaccurate
data, they may become targets of violence [17]. For example, in Mensch, et al.’s study,
researchers entering rural communities in Kenya to conduct sexual behavior surveys with
laptop computers were thought to be government spies. While some research has compared
the speed and efficacy of using PDAs for health-related data collection, few studies have
addressed the social and cultural factors affecting PDA acceptance [18].

The purpose of this study then was to identify potential barriers to acceptance of PDAs in
studies of HIV risk in post-conflict Angola. HIV prevalence in Angola is estimated to be
2.1% [19]. Though the prevalence rate is relatively low compared to neighboring countries,
such as Namibia, Zambia, and DR Congo, the end of Angola’s 27-year civil war in 2002 has
increased population mobility and enabled HIV to spread more quickly through the country.
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There is a particular urgency for implementing and evaluating HIV prevention programs.
Like other sub-Saharan African countries, Angola has much to gain from the successful
deployment of PDA-based HIV-related data collection.

To explore the acceptance of PDAs for studies of HIV risk in Angola, we conducted
qualitative focus groups with Angolans in the fall of 2005, just a few years after the end of
the civil war. Participants were recruited across the range of social and economic strata. We
presented PDAs to focus group participants and discussed their concerns with disclosing
sexual behaviors to interviewers using a PDA.

Method
Sampling and recruitment

Participants were men and women, between the ages of 18–55, who lived or worked in
Luanda, Angola. They were recruited via flyers and face-to-face invitations. To gain a broad
representation, participants were recruited from three populations of varying socioeconomic
levels: patrons of cybercafés in the Maianga neighborhood, where residents are primarily of
higher education and higher income; passers-by of a local youth center in the Bairro Pedelé
neighborhood, where residents are of moderate education and moderate income; and
vendors and clients of the Estalagem marketplace in the outskirts of Luanda, most of whom
are of low education and low income.

The study protocol was approved by the Institutional Review Board at Charles Drew
University of Medicine and Science.

Equipment
The handheld computers used in this study were PalmOne Tungsten E devices. The
Tungsten E devices are small 4.5 × 3.1 × 0.48 inch units each powered by a 126MHz ARM
processor. Each device has a sharp, high-resolution, 320×320-pixel screen and 32 MB of
internal memory and runs Palm OS 5.2.

Focus group procedures
The methodology of focus groups was chosen for two reasons: First, the method is
acceptable within this cultural context. Previous experience by this research team taught us
that many Angolan participants felt uncomfortable and isolated during individual interviews
and preferred group interviews. Second, the method is useful for gaining preliminary
understanding of an issue when that issue is not highly sensitive [20–22].

In each location, we held two focus groups of 8–12 participants – one for men and one for
women. The sex of the facilitator was the same as the participants in that group. Participants
were individually told a detailed explanation about the study, and given an opportunity to
ask questions. All participants then gave written informed consent, and each participant
received an incentive, worth approximately 10 USD, upon completion of the study.

Immediately prior to each focus group, participants were individually administered a brief
paper survey by a trained, local interviewer. The goals of this interview were to collect
demographic information and evaluate participants’ experience with technology, as well as
to give many of the participants their first experience with a survey.

When they came together for the group discussion, the facilitators guided the discussion to
cover the following topics: how did participants feel about being interviewed during the
initial brief interview; what were their reactions when the facilitator presented the Palm
Tungsten E handhelds to them; a scenario in which participants were to imagine an
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interviewer using a handheld computer to record responses about their sexual behaviors;
participants’ preferences towards having their responses recorded on paper and pencil or on
the handheld computer, and why for the imagined scenario; any potential concerns or
problems they foresee with using the handheld computer for HIV/AIDS data collection. The
list of topics was developed by the research team and refined with input from the local
facilitators to ensure that the topics were culturally appropriate.

Discussions were held in Portuguese, the official language of Angola, and were audio-taped
with participant consent. Each focus group lasted approximately one hour.

Focus group discussions were transcribed and then translated into English for analyses. One
focus group – women in the Bairro Pedelé neighborhood – was dropped because of
procedural inconsistencies. The original Portuguese transcripts from the remaining five
focus groups were combined with the English transcripts, so that raters could compare the
text in both languages. The transcripts were then entered into Atlas.ti 5.0 to facilitate coding.

Using grounded theory [23], two raters individually coded the transcripts for comments
related to comfort with and willingness to disclose sexual behaviors to an interviewer using
a handheld computer. Both raters had fluency in English and Portuguese, knowledge of the
Angolan cultural context, and the ability to review both the English and the Portuguese
transcriptions. When there was doubt about the meaning of a statement, raters referred back
to the original Portuguese audio recording to better understand the context of the discussion
and the tone used by the speaker. Raters then discussed each coded comment until
agreement about the code was reached. Codes were grouped into themes, and their
applicability to the research question was assessed. During the preparation of this
manuscript, the results of the data analysis were further vetted by other bilingual members of
the research team who have extensive familiarity with the Angolan context to ensure that the
translated quotes and their corresponding interpretations were consistent with the original
meaning.

Results
Table I displays the participant characteristics from each of the five focus groups whose
transcripts were analyzed. There were 49 focus group participants, 30 of whom were men
and 19 of whom were women. The average age was 25.5 years, and the average number of
completed years of education was 8.9. As expected, the participants from the cybercafés
were more educated than participants from the neighborhood, and participants from the
neighborhood were, in turn, more educated than participants from the marketplace.
Participants from the cybercafés had the most experience with technology: all of them have
or had a mobile phone, have used a computer, and have heard of the internet. In contrast, the
neighborhood and marketplace participants had lower levels of experience with technology.
For example, only half of the participants from the marketplace had ever heard of the
internet and none of them had ever used a computer.

Participants described a range of perceptions about handheld computers that could be
barriers to acceptance. Since most participants had not used a handheld computer before,
they based their perceptions on experience with other technological devices or on their
beliefs about technology. In addition, handheld computers were seen through the lens of
social and cultural beliefs: suspicion of outsiders, desire for longevity, views of progress and
development, and status.
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Suspicion of outsiders
One perception, and potential barrier, of the handheld computers was that it signaled
outsider status. In particular, the men in the marketplace seemed suspicious of outsiders, and
the unfamiliarity of the handheld computer made them even more uncomfortable. It took
much coaxing from the facilitator for participants to finally explain why they were opposed
to using PDAs for collection of HIV/AIDS risk behavior data. One man from the
marketplace commented, “It’s the first time that this machine is coming here. It can be
recording [us]. It can bring suspicion.” The facilitator then asked participants to compare the
introduction of the handheld computers for data collection to a hypothetical situation in
which the Angolan government introduced an electronic registry of children. A man from
the marketplace responded, “So a person goes to register his son easily without being
suspicious, knowing that it has been announced. Now, this thing that we have never seen, I
don’t know if it is a recording, a photo, if it is a machine that takes photos… I don’t feel
comfortable.” The lack of introduction to the technology made these participants
apprehensive. For these men, their limited familiarity with computer technology, coupled
with their role as protectors and guardians of their community, made them more likely to be
suspicious of the handheld computers – as these were clearly brought in by outsiders.

Concern with longevity
A second theme that emerged was concern about how well the data were preserved by
handheld computers versus paper surveys. These comments reflected a desire for longevity
of the data. Though the two groups discussed below came to very different conclusions
about which mode of data collection they preferred, there is an underlying theme of
longevity that runs through their comments.

The women in the marketplace welcomed the handheld computers because they believed
that handheld computers could preserve their data better. This seemed to be based in an
exaggerated understanding of the benefits of computer technology. They understood the
problems with using paper but did not seem to understand that similar problems faced
handheld computers. For example, many of them described the negative impact of rain on
paper surveys and indicated a belief that rain would not harm the handheld computers.1
When asked why she preferred handheld computers, one woman stated, “…because it keeps
better than on paper. The paper can get wet, and then all the letters will be erased.” Another
woman commented, “When we use the paper and a drop of water falls on it, the letters start
vanishing. In the device, no, what I am going to say will stay written down on the device.”
Similarly, another woman noted, “On paper, it can get wet. But there [in the PDA], it can’t
be forgotten.” This concern with the longevity of the data suggests a concern that the women
themselves had about not being forgotten.

The men from the cybercafé raised similar issues as the women from the marketplace.
However, because they had more experience with computer technology, the men from the
cybercafé came to different preferences than the women from the marketplace. In contrast to
the women from the marketplace, for example, the men from the cybercafé believed that the
paper mode is safer against rain than the handheld computers. One man stated, “The paper is
good because you can cover the paper in plastic. This device here, if it rains, the water gets
in, and it’s finished. On the paper, [the responses] will stay.” Another man from the
cybercafé reported that the paper surveys would not malfunction, “Paper would be better,
because it will be connected with the answers and stored. The computer could malfunction

1Heavy rains are common occurrences in Angola and cause great disruption to daily life. Hence, rain would be a salient environmental
concern for people living in Angola.
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or be mishandled.” Another man from the cybercafé focused on the benefits of using
handheld computers for research:

I like the electronic device better because the information can be disseminated in an
easier way. To make an analysis of the research, if it is on paper, anyway the data
had to be collected or digitized so that we could analyze it. Now if we used this
device, we could do the research much faster.

Another man noted the added security of the handheld computer:

For a matter of safety I would prefer the devices, because it is important
information. Only you can have access to the questions. It can be a password. On
paper, you can store it on a shelf and someone can read it as long he has access or
forces his way. With this device, it gets harder to do that; that’s why I prefer the
device.

Views of Progress and Development
When asked whether they preferred that their HIV/AIDS risk behaviors be recorded on
handheld computer or paper surveys, people’s comments reflected differing opinions about
the significance or meaning of computer technology in the Angolan cultural context.
Participants who preferred handheld computers indicated that computer technology was
important for Angola’s development. They seemed excited about the change that computer
technology could bring to their country. A man from the marketplace stated that he preferred
handhelds, not just because the data stored on a handheld computer is less likely to be lost,
but also because use of computers signals progress: “It’s worthwhile being computerized.
Tomorrow, they can steal your paper, but in the device, it stays forever. Science is
progressing and we have to make way for science.” A woman from the cybercafé, in
response to others’ comments about how new technologies take jobs away from people,
countered by emphasizing the convenience of the handheld computers: “Personally, I prefer
the Palm. I think that advanced technology helps in saving space, that sort of thing, like
carrying too many papers in your purse.”

Others said that they preferred paper surveys, and their reasoning suggested reluctance
toward change and a preference for the status quo. These participants noted that they were
more familiar with paper surveys, and that familiarity made them, and presumably, other
Angolans, more comfortable. For example, after another participant stated that Angolans
will get used to the handheld computers, a man from the marketplace retorted, “I think that
since we [already] got used to using papers, it would be better on paper.” Similarly, when
asked what he liked most about the paper surveys, a man from the cybercafé stated that
paper surveys were simpler: “Paper is very good. It’s very simple. With [the handheld
computer], it gets complicated, right?” Possible benefits of using handheld computers were
outweighed by a preference for simple and known ways of doing things.

Concern about social status
The groups with the most education and the most experience with computer technology
were more likely to talk about how “others” might fear the technology. For example, a
woman from the cybercafé brought up less educated people and how they needed to be
introduced to the technology first: “It also depends on the [educational] level….it’s unusual
to come here to a market lady, the zungueira, and hand her a Palm… Before you go there,
you have to teach her [how to use it] and you spend more time.” A man from the cybercafé
echoed similar sentiments that less educated people would feel more discomfort with the
handheld computers: “I think that everyone here has a certain [educational] level. Here [in
the Maianga neighborhood], I believe that people wouldn’t find it strange and would act
naturally [with a Palm], but the farther you get from the center, the more difficult it would
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get.” The farther from the center of the capital city, the less education and income that
people have. These participants were making a clear distinction between themselves, who
would feel comfortable with the handheld computers, and others of lower status, who would
presumably not feel comfortable with handheld computers.

Several people from the cybercafé groups even questioned the appropriateness of using
handheld computers to interview those with lower education. A man from the cybercafé
said, “This device, it’s not for every [cultural] environment. This thing isn’t good for
everyone, and there are people that having a research questionnaire before them with such a
thing [i.e., the handheld computer], they start shaking and they get scared.” Another man
from the cybercafé agreed, “There are a lot of people, sometimes when they have these
things [i.e., the handheld computers] in front of them, they can’t speak openly, they get
scared.” A woman from the cybercafé questioned the value of using handheld computers to
interview those with less education, “Well…, with a lady from the market, [the handheld
computer] will create a fuss. It’s not worth it.”

Discussion
Using qualitative data, we identified four possible barriers to Angolans accepting the use of
PDAs for HIV/AIDS risk behavior data collection: suspicion of outsiders, concern with
longevity, views on progress and development, and concern about social status. While PDAs
provide great advantages in terms of speed and efficiency of data collection, these barriers,
if left unaddressed, may lead to biased reporting of HIV/AIDS risk data (see [24] for an
example). Biased reporting, in turn, will negatively impact researchers’ and practitioners’
ability to get reliable data from which to develop and evaluate HIV/AIDS programs. Thus,
an understanding of the barriers and why they are relevant in Angola may help researchers
and practitioners to reduce the impact of these barriers on HIV/AIDS data collection.

The first barrier, suspicion of outsiders, has its roots in the 27-year civil war. As in many
civil wars, it was difficult to know who to trust. Trust was limited to those within one’s
community, and outsiders were treated with suspicion. The distrust of outsiders carries on to
today and may impact people’s willingness to disclose HIV/AIDS risk behaviors to those
perceived to be outsiders. Outsider status may be made salient by the use of technology that
is unfamiliar. Similar distrust of people using unfamiliar computer technology has been
reported in other settings. In the case of Mensch, et al. 2003, researchers with laptops were
perceived by community members in rural Kenya as being possible agents of the
government with undisclosed motives and ejected from the community. Successful
implementation of PDA-based or other informatics solutions in Angola, then, requires that
trust be built with community members before implementation begins. Trust is usually
developed through relationships and a proven commitment to the well-being of the
community.

The concern that one is not forgotten, and by extension, emphasis on longevity of the data,
may be rooted in the war as well. The civil war from 1975–2002 destroyed practically all
infrastructure, including schools, hospitals and health clinics, and government facilities.
Today, average life expectancy for Angolans is 42 years and approximately 15% of Angolan
children die before the age of five [25]. Under these conditions, people may be drawn to
things that offer longevity and stability. Data longevity is one way of ensuring that one’s
voice is heard and that one will be remembered. In contexts such as Angola, people’s beliefs
about the capability of a technology to provide data longevity could facilitate or hinder one’s
acceptance of that technology. To address this concern, researchers and practitioners may
consider taking time with respondents before starting data collection to educate them on the
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functionalities of the PDA or other data collection technology, focusing on how data is
stored.

The concern with development and progress may be understood in the context of the rapid
and significant changes in recent years. Angola has opened up for increased commerce,
return of refugees, and new construction. These changes hold both the promise of newfound
wealth and the threat of leaving behind familiar ways of doing things. The evaluation of a
new technology, then, may be filtered through one’s favorable or unfavorable response to
change, as the technology represents the new and unfamiliar. Though the notion that some
people embrace new technology and others reject it is not unique to Angola (e.g., diffusion
of innovations theory, [26]), the speed of change in a country like Angola may amplify the
responses that people have to the use of a new technology for HIV/AIDS data collection. As
this concern may not be easily identified, researchers and practitioners may need to probe
the root causes of respondents’ discomfort, and then to address the concerns through
education of the respondents.

Lastly, concern with social status can be understood in the context of high population
density and limited resources. Though built to house approximately 300,000 residents,
Luanda is now a city of more than 6 million inhabitants [27]. During the war, and continuing
to today, people migrate to the capital city in search of economic opportunities. Higher
social status affords greater access to resources. As the small middle class begins to grow,
the pressure is great to differentiate oneself from others of lower class. Access to and having
the skills to use computer technology is a valuable resource for advancement in post-war
Angola, and may be one way for those of higher education and higher income to
differentiate themselves from lower classes. Thus, it is not surprisingly that those of
moderate and higher levels of education and income in this study would be reluctant to share
those resources with those in the lower classes. One way to address this concern is to hire
interviewers or study coordinators (whomever will be interacting with the participants) that
are of the same social class as the respondents. However, as it may be costly to hire
personnel from each social class, another option is to discuss with interviewers or study
coordinators what clothing and mannerisms they could use to help respondents feel more
comfortable to disclose their HIV/AIDS risk behaviors.

Determining that handheld computers, and in particular personal digital assistants (PDAs),
are culturally acceptable for collecting sexual behavior data has the potential to significantly
impact HIV/AIDS research in Angola and other countries in sub-Saharan Africa. Collecting
data via PDAs can increase the efficiency of studies that evaluate HIV/AIDS interventions,
leading to faster scale-up of proven interventions. This study identified four potential
barriers to acceptability of the technology among Angolan respondents. These barriers will
need to be addressed when researchers and practitioners use handheld computers for HIV/
AIDS data collection.

Limitations and Future Directions
There are several limitations to the current study. First, participants were recruited from
three locations only. There may be self-selection as to who visits those locations. In
particular, the recruitment in the Maianga neighborhood occurred outside a cybercafé, and
there may have been a bias in that sample in favor of people who have more exposure to
computers. Secondly, this study was conducted in the capital city. Computer technology is
generally more accessible in the capital city, and thus, these findings may not fully represent
the attitudes of people in the rural areas. Third, we asked about only one type of handheld
computer in the current study. Some cell phones now have the appearance and the
capabilities of handheld computers and could be used to transmit data in real-time over
cellular networks. Since cellular coverage has grown significantly in the past few years in
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many low-resource settings including Angola, cell-phone based technology could greatly
improve the speed by which HIV-AIDS-related data can be collected and shared. Future
research should address other forms of mobile technology to assess if there are additional
concerns that were not identified in this study.

Further research should also assess whether there have been any changes in the barriers and
attitudes toward the use of handheld computers in HIV/AIDS data collection in the several
years since these data were collected. Though there is greater penetration of mobile
computer technology in Angola, many of the underlying social conditions remain constant,
suggesting that the barriers identified in this study still exist. The gap between rich and poor
continues to be large, making the gaining or maintaining of social status a continued concern
for many people. Economic and infrastructure advancements are not equally distributed
across the social strata, and in general, health outcomes have not improved for the poor. The
concern for longevity likely remains, as well as the polarized views of development and
progress. Though the term “outsider” is complex and its meaning may have changed over
the past five years, individuals who are invested in the social order may still view outside
intervention with suspicion. Further work should address ways to involve local leaders and
communities to ensure transparency in research and openness and trust with participants.

Implications for researchers and practitioners
Our team has worked in Angola for nearly ten years, conducting HIV prevention and
surveillance activities in partnership with local organizations. These activities include
ongoing knowledge, attitudes, practices (KAP) studies and behavioral and serological
surveillance (BSS) studies, with the purpose of monitoring level of risk behaviors in the
population and evaluating the effectiveness of our programs. As a result of this research, we
have applied a number of lessons learned to the way we do our work. For example, in
response to concerns about suspicion of outsiders, we only employ local interviewers and
we ensure that we have the proper approvals from local authorities before beginning any
data collection activities. As much as is logistically possible, we try to match interviewers
and respondents in their social class to alleviate concerns about status. To address concerns
about being remembered, we prefer to conduct interviews, rather than give self-administered
surveys, even with highly educated respondents, as the person-to-person contact may be a
way to show that someone cares about their responses.

In addition, based on the findings of this study, we recommend some questions for
researchers and practitioners to explore before implementing any computer-based data
collection system for HIV/AIDS data in Angola and other sub-Saharan African countries.
First, what is the history and social context of this community? What is this community’s
relationship with outsiders? Is this community welcoming of change or resistant to it? What
are people’s beliefs and concerns about how data is saved electronically and who has access
to the data? What are people’s concerns about status? To what degree does access to
technology add or take away status? While seeking answers to these questions cannot
guarantee acceptance of the technology, the process will go a long way to develop an
understanding of this community and to avoid potential resistance to using the technology
once data collection has begun.

Summary Table
What was already known on the topic:

• The epidemic of HIV/AIDS is devastating sub-Saharan Africa.

• Accurate and timely risk behavior data is necessary for the development of
effective HIV/AIDS prevention programs.
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• Handheld computers have the potential to increase the speed and efficiency with
which HIV/AIDS data can be collected in sub-Saharan Africa.

• User acceptance is critical to the success of informatics-based solutions in health
systems.

What this study added to our knowledge:

• Angolans from a wide range of socioeconomic backgrounds expressed concerns
about recording their HIV/AIDS risk behavior data on handheld computers.
These concerns fell into four major categories: suspicion of outsiders, concern
with longevity, views on progress and development, and concern about social
status.

• Concerns about using handheld computers for HIV/AIDS data collection are
rooted in the historical and contemporary context of Angola.

• To effectively use handheld computers to collect HIV/AIDS risk behavior data
in Angola, researchers and practitioners should assess the community’s concerns
about electronic data collection and address those concerns before starting data
collection.

Highlights

• We asked Angolans to reflect on storing their HIV risk data on handheld
computers.

• Concerns about outsiders, longevity, development, and social status were raised.

• Concerns are rooted in the historical and contemporary context of Angola.

• Prior to electronic data collection, learn and address community’s concerns.

Acknowledgments
We would like to thank João Domingos Pinto, Edna Tchivandja, Magna Napoleão, and Salvador Sebastão for their
assistance in facilitating the focus groups and transcribing the discussions. We would also like to thank Daniel
Ortiz, Karen Coller, Yuri Sebastião, Gillian Hayes, and Eric Bing for helpful comments on earlier drafts of this
paper. This research was funded by a pilot grant from the Center for HIV Identification, Prevention and Treatment
Services (NIMH P-30-MH58107). The funders were not involved in the design of the study, data acquisition, data
interpretation, or the writing of the manuscript.

References
1. Tu HTCG. Striking jump in consumers seeking health care information. Center for Studying Health

System Change. 2008
2. Forkner-Dunn J. Internet-based patient self-care: the next generation of health care delivery. Journal

of Medical Internet Research. 2003; 5(2):e8. [PubMed: 12857664]
3. Hillestad R, Bigelow J, Bower A, Girosi F, Meili R, Scoville R, Taylor R. Can electronic medical

record systems transform health care? Potential health benefits, savings, and costs. Health Affairs.
2005; 24(5):1103–1117. [PubMed: 16162551]

4. Rashbass J. msJAMA. The patient-owned, population-based electronic medical record: a
revolutionary resource for clinical medicine. JAMA. 2001; 285(13):1769. [PubMed: 11277840]

5. Rifkin DE. msJAMA. Electronic medical records: saving trees, saving lives. JAMA. 2001; 285(13):
1764. [PubMed: 11277834]

6. Chinn MD, Fairlie RW. The determinants of the global digital divide: a cross-country analysis of
computer and internet penetration. Oxford Economic Papers. 2006

Cheng et al. Page 10

Int J Med Inform. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



7. Godlee F, Pakenham-Walsh N, Ncayiyana D, Cohen B, Packer A. Can we achieve health
information for all by 2015? Lancet. 2004; 364(9430):295–300. [PubMed: 15262109]

8. Oyelaran-Oyeyinka B, Nyaki Adeya C. Internet access in Africa: empirical evidence from Kenya
and Nigeria. Telematics and Informatics. 2004; 21(1):67–81.

9. Yu P, de Courten M, Pan E, Galea G, Pryor J. The development and evaluation of a PDA-based
method for public health surveillance data collection in developing countries. International Journal
of Medical Informatics. 2009

10. Shirima K, Mukasa O, Schellenberg J, Manzi F, John D, Mushi A, Mrisho M, Tanner M, Mshinda
H, Schellenberg D. The use of personal digital assistants for data entry at the point of collection in
a large household survey in southern Tanzania. Emerging Themes in Epidemiology. 2007; 4(1):5.
[PubMed: 17543099]

11. Lorenzi NM, Riley RT, Blyth AJ, Southon G, Dixon BJ. Antecedents of the people and
organizational aspects of medical informatics: review of the literature. Journal of the American
Medical Informatics Association. 1997; 4(2):79–93. [PubMed: 9067874]

12. Kaplan B, Brennan PF, Dowling AF, Friedman CP, Peel V. Toward an informatics research
agenda: key people and organizational issues. Journal of the American Medical Informatics
Association. 2001; 8(3):235–241. [PubMed: 11320068]

13. Brender J, Ammenwerth E, Nykänen P, Talmon J. Factors influencing success and failure of health
informatics systems - A Pilot Delphi Study. Methods Inf Med. 2006; 45:125–136. [PubMed:
16482383]

14. van de Wijgert J, Padian N, Shiboski S, Turner C. Is audio computer-assisted self-interviewing a
feasible method of surveying in Zimbabwe? IntJEpidemiol. 2000; 29(5):885–890.

15. Gregson S, Zhuwau T, Ndlovu J, Nyamukapa CA. Methods to reduce social desirability bias in sex
surveys in low-development settings: experience in Zimbabwe. Sex TransmDis. 2002; 29(10):
568–575.

16. Gregson S, Mushati P, White PJ, Mlilo M, Mundandi C, Nyamukapa C. Informal confidential
voting interview methods and temporal changes in reported sexual risk behaviour for HIV
transmission in sub-Saharan Africa. Sex TransmInfect. 2004; 80 Suppl 2:ii36–ii42. ii36–ii42.

17. Mensch BS, Hewett PC, Erulkar AS. The reporting of sensitive behavior by adolescents: a
methodological experiment in Kenya. Demography. 2003:247–268. [PubMed: 12846131]

18. Lane SJ, Heddle NM, Arnold E, Walker I. A review of randomized controlled trials comparing the
effectiveness of hand held computers with paper methods for data collection. BMC Medical
Informatics and Decision Making. 2006; 6(1):23. [PubMed: 16737535]

19. UNAIDS. [Accessed December 22, 2010] UNAIDS Country Factsheets Angola. 2008. Available
from: http://cfs.unaids.org/

20. Krueger, RA. Analyzing and Reporting Focus Group Results. Thousand Oaks: Sage Publications;
1998.

21. Morgan, DL. Focus Groups as Qualitative Research. Thousand Oaks: Sage Publications; 1996.
22. Patton, MQ. Qualitative Research and Evaluation Methods. Thousand Oaks: Sage Publications;

2002.
23. Corbin JM, Strauss A. Grounded theory research: Procedures, canons, and evaluative criteria.

Qualitative Sociology. 1990; 13(1):3–21.
24. Cheng, KG.; Ernesto, F.; Truong, KN. Proceedings of the Association for Computing Machinery.

SigCHI: 2008. Participant and interviewer attitudes toward handheld computers in the context of
HIV/AIDS programs in sub-Saharan Africa; p. 763-766.

25. UNICEF. Angola Country Statistics. United Nations Children's Fund. 2009
26. Rogers EM. Diffusion of innovations: Free press. 1995
27. Almeida H. Angola says Luanda's housing shortage is critical. Reuters. 2009 July 31. 2009.

Cheng et al. Page 11

Int J Med Inform. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://cfs.unaids.org/


N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cheng et al. Page 12

Ta
bl

e 
I

Pa
rti

ci
pa

nt
 C

ha
ra

ct
er

is
tic

s

C
yb

er
ca

fé
N

ei
gh

bo
rh

oo
d

M
ar

ke
tp

la
ce

M
en

W
om

en
M

en
M

en
W

om
en

N
um

be
r i

n 
gr

ou
p

10
9

10
10

10

M
ea

n 
ag

e 
in

 y
ea

rs
 (S

D
)

23
.8

 (4
.5

9)
19

.4
 (1

.2
3)

25
.2

 (5
.9

4)
31

.6
 (6

.3
3)

26
.9

 (9
.8

8)

M
ea

n 
le

ve
l o

f c
om

pl
et

ed
 e

du
ca

tio
n 

(S
D

)
11

.9
 (1

.8
5)

11
.8

 (1
.6

4)
8.

9 
(2

.3
8)

7.
8 

(1
.4

7)
4.

6 
(2

.4
6)

(%
 o

f s
am

pl
e)

(%
 o

f s
am

pl
e)

(%
 o

f s
am

pl
e)

H
av

e 
ev

er
 h

ad
 a

 m
ob

ile
 p

ho
ne

10
0%

10
0%

60
%

80
%

43
%

H
av

e 
ev

er
 u

se
d 

a 
co

m
pu

te
r

10
0%

10
0%

30
%

0%
0%

H
av

e 
ev

er
 h

ea
rd

 o
f t

he
 in

te
rn

et
10

0%
10

0%
10

0%
70

%
30

%

B
ee

n 
in

te
rv

ie
w

ed
 in

 th
e 

pa
st

80
.0

%
20

.0
%

75
.0

%
50

.0
%

50
.0

%

Int J Med Inform. Author manuscript; available in PMC 2012 August 1.


