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In the past decade, mobile communication services such as cell phones and other types 

of hand-held devices have become relatively cheap, affordable and accessible, especially 

in developing countries, including Peru. The applications of mobile devices in health, or 

mHealth, are surfacing and have the potential to improve the delivery and quality of 

health by eliminating the distance barriers; permitting the availability and retrieval of data 

in a timely manner; educating the public on prevention; supporting the management of 

diseases, and promoting patient empowerment to the population, including those that are 

socially stigmatized. 

 

Equally important, in conjunction with technology, training is another important factor 

to build a critical mass of professionals to develop and evaluate mHealth strategies. In 

order to take advantage of the technology at hand, health professionals must be able to 

know how to use these tools that are available to them.  

 

The purpose of the study is to explore the research and training, and mHealth strategies 

being developed in Peru. The study has the following aims: 

• To examine the process, progress and lessons learned of a) the mobile health 

initiatives of Peru through the lens of the Cell-POS project, and b) the training 

initiatives on mHealth in Peru through the lens of the QUIPU project;  
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• To discover how people with HIV can achieve patient empowerment and 

involvement in managing their own health through the use of cell phones.   

 

For the mobile health project (Cell-POS) both quantitative and qualitative data 

collection was gathered, which resulted in an in-depth research analysis evaluating the 

efforts and initiatives of mHealth solutions in Peru, with a focus on how the use of 

mobile technology can help people with HIV feel empowered. In addition, it was 

explored how mobile health is being positioned in the area of training through the lens of 

the QUIPU project. A two-day expert meeting which took place on March 26 and March 

27, 2010 in Lima, Peru resulted in insightful discussions of the problems and necessities 

regarding training in Biomedical and Health Informatics; specific issues about the 

curricula and the level of multidisciplinary were also discussed. Through the QUIPU 

project it was found that the challenges and needs are very similar across Latin America; 

however, through collaboration and partnerships, global health initiatives are on a rise. 

 

The Cell-POS project examined the feasibility, acceptability, perceived ease of use, and 

usefulness towards mHealth in relation with patient empowerment. The primary finding 

was that participants were satisfied and accepted the Cell-POS platform quickly and 

without difficulty. After six months of use, the results demonstrated that the participants 

perceived that the messages were clear, effective, and understandable and it was easy to 

incorporate the Cell-POS system to their daily activities. Most participants perceived that 

Cell-POS enhanced their knowledge related to HIV treatment and improved their ability 

to take their medications correctly and on time.  

 

Through proper planning, research initiatives and collaborative work, a successful 

project can be achieved.  Peru has great potential, which is already starting to show 

through the research and work that is currently taken place. This study examines selected 

mHealth initiatives in the context of research and training of mHealth in Peru.  
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Introduction 

Background 

The application of information technology in the healthcare industry as opposed to 

other industries is still considered to be in its infancy. Although there has been progress 

over the years, many challenges are still faced. Throughout the course of completing the 

Master of Science (Health Informatics) program, a variety of concepts, strategies and 

methodologies have been presented with the intention to improve health care delivery by 

implementing information technology. The abundance of information has been mostly on 

studies from developed nations such as Canada, the United States and various European 

countries. Canada, for example, is putting most of its efforts into implementing a 

nationwide interoperable electronic health record (EHR), which will cover 50% of 

Canadians by 2010 (“Advancing Canada’s next generation of healthcare,” 2010). 

However, one has to wonder what are the agendas and objectives regarding health 

informatics in other countries, specifically developing countries. 

 

The “Is Health Informatics having an impact in Latin America?” literature review 

written for the HINF 591 course (Winter 2009) investigated the existence, if any, of 

health informatics research projects in Latin America. The results suggested that, despite 

additional barriers and challenges such as poverty, equity, economic differences, political 

instability and epidemiological tragedies, it is possible to effectively apply information 

and communication technologies as an enabler to improve health outcomes in Latin 

America. For example, in both developed and developing countries, patients are 

reminded to take their medications or attend clinic appointments by receiving SMS text 

messages on their mobile phones. These reminder systems prove to be cost-effective, and 

can increase clinic attendance (Blaya, Fraser, & Holt, 2010).  Similarly, data collection 

systems use PDAs to collect required tuberculosis data, which is then stored in a 

centralized database. The benefits that these systems provide are that it takes less time to 

perform interviews; decreases time to collect data, and that data quality is similar or 

higher to the paper systems (Blaya et al., 2010). 
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Being part of two different worlds (the author was born in Peru and immigrated to 

Canada at the age of nine) teaches one to value the importance of cultural sensitivity. In 

addition, Peru is currently facing economical growth (“CIA - The World Factbook,” 

2010), which will be reflected in the level of ICT development in the years to come. 

Therefore, the intention of this study is to research the initiatives and current work of 

health informatics in Peru. 

Purpose 

The purpose of the study is to investigate and learn about research and training, and 

mHealth strategies being developed in Peru.  In 2010, for a period of six months, the 

author was giving the opportunity to partake and be directly involved in two projects (the 

Cell-POS project and the QUIPU project) that Dr. Walter H. Curioso was conducting at 

the Universidad Peruana Cayetano Heredia (UPCH). The UPCH is a private university in 

Lima, Peru that was founded in 1961. The university is known as one of the top medical 

schools in the country, and they are currently one of the major publishers of scientific 

articles in Peru (“Universidad Peruana Cayetano Heredia,” 2010). 

 

For the mobile health project (Cell-POS), both quantitative and qualitative data 

collection was gathered, which resulted in an in-depth research analysis evaluating the 

efforts, and initiatives of mHealth solutions in Peru with a particular focus on how the use 

of mobile technology can help people with HIV feel empowered. In addition, it was 

explored how mobile health is being positioned in the area of training, through the lens of 

the QUIPU project. This thesis will report the findings, lessons learned, vision, and future 

recommendations of this experience. A comparison from a Canadian perspective will also 

be addressed.  

Specific Aims 

The study has the following aims: 

• To examine the process, progress and lessons learned of a) the mobile health 

initiatives of Peru through the lens of the Cell-POS project and b) the training 

initiatives on mHealth in Peru through the lens of the QUIPU project. 
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• To discover how people with HIV can achieve patient empowerment and 

involvement in managing their own health through the use of cell phones. 

Significance 

To the author’s knowledge, to date there have not been studies published about ICT as 

a tool in enabling patient empowerment amongst people with HIV in Peru, nor has there 

been an in-depth study that examines feasibility, acceptability, perceived ease of use, and 

usefulness towards Cell-POS in relation with patient empowerment.  

 

Additionally, initiatives regarding mHealth training and research in developing 

countries are very limited.  Therefore, it is anticipated that the results will provide 

valuable information for current and future studies, especially for developing countries, 

allowing for future opportunities and advances in the field. 

Peru 

The republic of Peru is located on the western and central part of South America, 

bordering the South Pacific Ocean, between Chile and Ecuador.  It is divided into three 

natural regions: the coast (costa), the mountains (sierra) and the jungle (selva) of the 

Amazon Basin. Peru’s natural resources are copper, silver, gold, petroleum, timber, fish, 

iron ore, coal, phosphate, potash, hydropower and natural gas. Its main exports are 

copper, fish, manufacturing, lead, coffee, sugar and cotton with its major trade partners 

being the United States (17.8%), China (15.9%), Canada (11.4%), Japan (6.7%), Chile 

(5.4%) and Germany (4.3%). In 2009, it was estimated that Peru earned $26.89 billion 

from the export trade (“CIA - The World Factbook,” 2010). 

 

Peru has a GPD growth rate of 8.0% and, according to the World Bank, Peru is an 

‘Upper’ middle income economy (“Country and Lending Groups | Data,” 2010). Peru has 

experienced significant economic growth in the last 15 years due to political and 

macroeconomic stability, improved terms of trade and rising investment and 

consumption. However, its overdependence on minerals and metals, and poor 

infrastructure impede the spread of growth to Peru’s non-coastal areas causing the 
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poverty level to be around 45%, largely concentrated in the rural areas of the country, and 

an unemployment rate in Lima (the capital) to about 8.1%. There is also widespread 

underemployment amongst the population.  

 

In July of 2010, it was estimated that the total population in Peru was over 29 million 

with 71% (“CIA - The World Factbook,” 2010) of its habitants concentrated in urban 

areas such as Lima, Arequipa, Cusco and Iquitos. The total population growth rate in 

2009 was 1.3% and life expectancy was 70.74. Birth rates in 2009 were 19.38 births per 

1,000 population and infant mortality rate sits at 28.62 per 1, 000 births. The estimated 

literacy rate in Peru is 92.9%. The Peruvian population is multi-cultural and multi-ethnic, 

including Amerindians (45%), mestizo-Amerindian ancestry and mixed Spanish (37%), 

white (15%), black, Japanese, Chinese and other (3%). The two official languages are 

Spanish and Quechua; however, Aymara and a large number of minor Amazonian 

languages are also spoken.  

Peruvian Health System 

The Peruvian Health System is grouped into two sectors, public and non-public 

(private) as indicated in Figure 1. The public health system consists of the Ministry of 

Health (MINSA), EsSalud (the social security system) and the services of the Armed 

Forces (FFAA) and the National Peruvian Police (PNP).  The non-public (private) sector 

includes clinics, doctor offices and to a lesser extent non Governmental Organizations.  

 

MINSA is the institution with the highest number of establishments and greater 

national presence. The people that usually use MINSA’s services are people that have 

low-income earnings and do not belong to EsSalud. EsSalud seeks out workers from the 

formal sector and their facilities are usually located in urban areas in Peru. The FFAA 

and PNP attend to people who work for these services and their direct families.  

 

Clinics and private medical offices fall under the “for profit” category in the non-public 

(private) sector (outpatient being the most common service), while the non-profit of the 

private sector are private institutions with social purposes such as clinics, centers and 
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medical posts. They are managed as NGOs whose missions might include professional 

associations and foundations in the health area.  
 

Predominantly, 65% of the population access public services, of which approximately, 

20% can access EsSalud, and 3% have access to health services provided by the FFAA 

and the PNP. Twelve percent (12%) have access to private services.  It is estimated that 

25% of the total population do not have access to any health service (Curioso, 

Castagnetto, Lazo-Escalante, & Peinado, 2008). 

 
Figure 1: A schematic overview of the Peruvian Health System 

Health Informatics in Peru 

In the past decade, mobile communication services such as cell phones and other types 

of hand-held devices have become relatively cheap and affordable, making it accessible 

to people living in Peru. As of June 2010 in Peru, according to Osiptel, there were 

27,099,375 cell phones (“OSIPTEL - Organismo Supervisor de Inversión Privada en 

Telecomunicaciones,” 2010). 

 

Mobile health (mHealth) refers to portable devices with the capability to create, store, 

retrieve and transmit data in real time between end users for the purpose of improving 
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patient safety and quality of care (“mHealth and Mobile Telemedicine - an Overview,” 

2008). mHealth systems are also being used for surveillance, information, consultation, 

education and monitoring and diagnostic prospects (Anta, El-Wahab, & Giuffrida, 2009).  

 

To date, in Peru there have been a number of pilot projects where cell phones and 

PDA’s have been used in health care settings. For example, hand-held devices are being 

used as data collection tools (Bernabe-Ortiz et al., 2008) and to support HIV counseling 

(Curioso, Blas, Nodell, Alva, & Kurth, 2007; Curioso & Kurth, 2007; Curioso, Kurth, 

Cabello, Segura, & Berry, 2008). Cell phones have been used as data collection tools in 

real-time surveillance systems (Curioso et al., 2005) and supporting HIV medication 

adherence (Curioso et al., 2009). 

 

“Cabinas de Internet” also known as cybercafés are places where people can use the 

Internet at inexpensive rates. This is very popular amongst those who do not own a PC at 

home or have Internet connection. In 2007, there were approximately 10,000 cybercafés 

in Lima, Peru (Manne & Curioso, 2007).  There have been pilot studies where the use of 

Internet is emerging. For example, one pilot study used the Internet to educate the overall 

public about HIV/STI prevention counseling (Curioso et al., 2007; Curioso & Kurth, 

2007). In addition, NETLAB, a web-based laboratory system uses the Internet to 

communicate lab results for monitoring antiretroviral therapy to laboratory personnel, 

health providers and people with HIV/AIDS (García, Vargas, Caballero, Calle, & Bayer, 

2009). 

 

Growth in IT solutions results in a demand to have well-trained and educated health 

informatics professionals. They require the proper skills and proficiency in order to be 

able to use the modern technologies available to them in the area. Research also plays an 

important role in Health Informatics.  Through research one can study, learn and 

investigate the progress of the technologies in use and evaluate whether there is added 

value and improvement in patient outcome. It is for this reason that skilled human 

resources and research initiatives are required.  
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Training and research in health informatics in developed countries have been present 

for several decades. Unfortunately, in developing countries, programs specializing in 

training and research in health informatics remain one of the greatest challenges since 

they are scarce and poorly documented (Curioso et al., 2009). Peru is no different. In 

2002, a study concluded that 40% of medical students lacked proficiency in using the 

Internet (Horna, Curioso, Guillén, Torres, & Kawano, 2002).  Currently, health 

informatics courses are offered as part of the curriculum in a few Peruvian universities 

(Curioso et al., 2009). 

 

There have been efforts to develop programs in Peru. For example, in 1999, the 

AMAUTA Global Informatics Research and Training Programs were developed to train 

health professionals in the application of information technology in health (Curioso, 

Fuller, Garcia, Holmes, & Kimball, 2010). This was a collaborative program which 

included the University Peruana Cayetano Heredia (UPCH), the Universidad Nacional 

Mayor de San Marcos and the University of Washington (UW) in the United States, and 

was supported by the Fogarty International Center (FIC) (Curioso et al., 2010). 

Throughout 1999 to 2009 the program organized four 1-2 week intensive short courses 

with successful feedback from their 202 students. In addition, research was also 

supported through the program (Curioso, Castagnetto, Lazo-Escalante, & Peinado, 2008). 

 

In summary, the literature reveals that currently in Peru, the forms of Health 

Informatics that are most prominent are: mHealth, Internet-based health applications and 

research and training. Figure 2 displays a health informatics cloud tag of the most 

prominent forms of health informatics and projects currently in Peru. 
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Literature Review and Overview of the Projects 

Literature Review 

A systematic literature review paper was written for the HINF 591course, where an 

initial search on MEDLINE using the EBSCOhost search tool was applied through 

January 2010. The objective of the review was to examine the impact that health 

informatics could have in Latin America, with the intent to demonstrate some of the 

advances that were currently emerging in Latin America, as well as to discuss the 

limitations and challenges that health informatics may present, in addition to others. 

Using the following keywords, developing countries, Health Informatics, Latin America, 

Medical Informatics and technology, the search generated 184 publications. Seventeen 

(17) publications were chosen for review, through revision of titles, abstracts and 

availability of a full text articles.  Furthermore, additional articles such as original 

articles, review articles, letters to the editor and case studies were chosen based on 

references from the initial 17 publications. Other relevant information from the Google 

Scholar search engine and others mentioned in the references section were used. 

 

From the initial search, with the additional references included, 31 articles from Peru 

were found; most of them were related to data collection, patient counselling and 

reminder systems. Mobile technology is playing a key role in Peru in which most of the 

promising evidence is coming from HIV/AIDS studies and data collection.  Six of those 

articles were related to or mentioned Research and Training/Education in Peru.  

 

Inclusion Criteria 

• Mobile-related technology articles 

• Any other form of information and communication technologies as long as it has 

a connection with mobile technology 

• Health care system (i.e. clinics and hospitals) in rural and urban areas in Peru  

 

Exclusion Criteria 

• Relevant literature dated before 2007 unless the project is still ongoing 
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• Pharmaceutical projects 

 

 
Figure 2: A tag cloud with terms related to Health Informatics in Peru 

The Cell-POS Project 

Development and Implementation of Cell-POS 

Cell-POS is a computer-based system that uses mobile cell phones and the Internet to 

deliver HIV-related educational messages, medication and clinic appointment reminders 

via SMS text messages.  The system was developed with the objective of enhancing 

adherence to ART and support of HIV transmission risk-reduction among people with 

HIV in Peru (Curioso et al., 2009). The system is intended to address specific needs and 

preferences of patients for HIV care related to ART. It was developed by a 

multidisciplinary team at the Universidad Peruana Cayetano Heredia with the partnership 

of Voxiva Inc, a telecommunications company (“Voxiva: The Power of the Internet, The 

Reach of the Phone,” 2010). 
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The system consists of the following main components detailed in Figure 3:  

1. A secure database, Web server and a website. To access the Cell-POS website, 

users are given a username and password. The authentication and security 

infrastructure recognizes each user’s role (as administrator, clinician, or patient).  

2. A secure Web-based interface for clinicians who can start entering the patient into 

the system from any Internet-connected computer. 

3. A secure Web-based interface for patients to customize their reminders and 

change the frequency of their messages. There is also a demographics, self-report 

adherence and risk behavior web-based survey. In addition, there are links to a variety 

of information resources in Spanish about HIV regarding care, treatment and 

prevention.  

4. A secure Web-based interface for the administrator. 

5. SMS-based communications from the server via cell phones for reminders and 

messages. 

 
Figure 3: Architecture of the Cell-POS system



 

 

11 
Features of the Site 

Participants are first registered on the system by a clinician, through the Cell-POS 

website. Once the patient has been registered, the SMS text messages, which are the 

medication reminders, medical appointment reminders, and educational messages 

(Health, Nutrition, Life, Social, Women and Prevention) are configured. Through the 

website, participants also have the ability to add, edit and delete messages, and decide 

their frequency. Users receive their message 30 minutes prior to the scheduled time.  

 

The reporting tool interface on the Cell-POS website is used to record clinical data 

such as adherence, risk behaviours, etc., which are filled in by the patient on a monthly 

basis. The Cell-POS site also provides a variety of links with information resources in 

Spanish about HIV regarding care, treatment and prevention. Appendix A displays 

screenshots of this section. 

 

Security and Privacy 

To access the Cell-POS website, users are given an official username and password, 

whose authentication and security infrastructure recognizes each user’s status (as 

administrator, staff, or patient).  

 

Technical security measures include requiring HTTPS encrypted connections and 

automatic log-out from the website after five minutes of inactivity. It is recommended 

that participants always log-out and close the browser after they have finished using the 

Cell-POS website. Additionally, security recommendations provided to users are to delete 

the cookies and browsing history from the browser (i.e. Internet Explorer) and to re-start 

the PC they are using before leaving. For cell phone security measures, it is advised that 

once the message has been received and read, to delete it; in this way, if someone else 

gets a hold of their cell phone, they can’t read the message. 

Overview 

The study for this thesis was an addendum to the already existing Cell-POS project 

conducted by Dr. Walter H. Curioso, a research professor at Universidad Peruana 

Cayetano Heredia in Lima.  
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The patient empowerment section acted as a secondary objective to the pilot study. The 

primary objectives of the overall Cell-POS project were to:  1) Conduct formative 

research to assess culturally-specific behavioural messages to be included in the 

computer-based system; 2) Develop and test an interactive computer-based system using 

cell phones to enhance adherence to ART and to deliver HIV transmission risk reduction 

messages; 3) Evaluate the impact of the system on antiretroviral adherence and sexual 

risk behaviours (“Evaluation of a Computer-Based System Using Cell Phones for HIV 

People in Peru,” 2010). 

 

The intervention was based on the IMB (information-motivation-behavioural skills) 

model of ART adherence, which is a recognized model that identifies adherence-related 

information, motivation and behavioural skills as critical determinants of ART adherence 

(Amico, Toro-Alfonso, & Fisher, 2005) amongst HIV individuals. The model states that 

the individual will be more likely to adhere to ART treatment in the long term and see the 

health benefits of the treatment if he/she is well informed, motivated to act and possess 

the behavioural skills required to act effectively. On the contrary, if the individual is 

poorly informed, unmotivated to act, and lacks the behavioural skills required to act 

effectively, changes to ART adherence are unlikely (Jeffrey D Fisher, William A Fisher, 

Amico, & Harman, 2006). In addition, the model has been adopted and used in a variety 

of diverse populations and in resource-limited settings (Fisher & Fisher, 2002). 

 

The patient empowerment section of the study used both quantitative and qualitative 

methods, which involved secondary data from the IMB information section, perceived 

ease of use and usefulness. The Treated Empowerment Scale (TES) developed by Webb, 

Horne and Pinching, which has been previously used and validated to assess patients’ 

perceptions of empowerment in the context of drug therapy (Webb, Horne, & Pinching, 

2001) was used as primary data. 

 

Patient Empowerment 

Patient empowerment has different definitions depending on the authors. Ma et al. 

define patient empowerment as “helping the patient discover and develop the inherent 
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capacity to be responsible for one’s own life” (Ma, Warren, Phillips, & Stanek, 2006). On 

the other hand, Peña and Gil describe it as “a situation that citizens are encouraged to 

take an active part in their own health management” (Peña & Gil, 2008). Patient 

empowerment is achieved at different levels: individual, organizational, community or 

political/societal level. Most of the literature focuses on patient empowerment at 

individual and organizational levels, where patients can be empowered by being involved 

in their healthcare. An example of patient empowerment at organizational level is the 

relationship achieved between the clinician and the patient, where the clinician involves 

and encourages the patient to make decisions about his/her care. In addition, there have 

been discussions that patient empowerment has the potential to bring equity to health 

disparities. According to Masi et al. “the greatest opportunities for reducing health 

disparities are in empowering individuals to make informed health care decisions and in 

promoting community-wide safety, education and access to care ” (Masi, Suarez-

Balcazar, Cassey, Kinney, & Piotrowski, 2003). To date there have been no articles from 

Peru found that mention patient empowerment.  

 

Patient Empowerment and ICT 

By implementing some form of ICTs in patient-centered care, patient empowerment 

can be achieved. According to Temesgen et al., “Computer-based systems offer a 

potential solution by providing the professional expertise, individual control and tailored 

information that a successful outcome demands. By combining databases, expert systems 

and communications technology, computers can provide all of these services in one 

package” (Temesgen, Knappe-Langworthy, Marie, Smith, & Dierkhising, 2006).  

 

CHESS, an Internet-based consumer health informatics system that is composed of 

information, social and behavioural change, decision making and referral support 

(Gustafson et al., 1999) is being widely used amongst patients with Breast Cancer and 

HIV/AIDS (McTavish et al., 1994; Temesgen et al., 2006). For example, in the study 

conducted by Temesgen et al., most of the patients agreed (eight people with HIV-AIDS 

were evaluated) that CHESS aside from being a system that is easy to use, helped them in 

feeling more involved in their healthcare and they felt comfortable in asking questions to 
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their provider. In addition, CHESS helped them cope and better understand their disease 

(Temesgen et al., 2006). In this case, CHESS enabled patients to feel empowered by 

providing them with information, education and the ability to participate, resulting in the 

potential to improve clinical outcomes. 

 

The term “empowerment” per se, could be misunderstood by patients, in particular 

patients from impoverished neighbourhoods, as was found by McTavish et al. The results 

from the survey conducted in the study demonstrated low numbers (2.2 on a 7-point 

scale) for empowerment (McTavish et al., 1994) for eight African-American women with 

breast cancer. Therefore, it is essential to be very cautious when using the term; it should 

be used in a way that those involved in the study have a clear understanding of the 

meaning of the word. This is an important factor, as culture matters.  In order to be able 

to evaluate empowerment accurately, the researchers of the study must be well informed 

about the local environment and necessity of the targeted population. 

 

Since mobile communications have become more accessible and affordable to people 

living in Peru, mHealth has the potential to be a contributing factor to bringing patient 

empowerment to the population, including those that are socially stigmatized (Anta et al., 

2009). This can be accomplished by providing patients with the required information and 

education, so that they will feel empowered and in control of their health, healthcare and 

treatment.  For example, in chronic disease management, Zora, an animated virtual 

community for pediatric hemodialysis patients, was initially designed to help children to 

cope with their disease.  It was also found that there was an educational value to it. 

Although they did not specify how empowerment was measured, they reported an 

increase in empowerment (Winkelman & Choo, 2003). 

 

In a study conducted in the Netherlands, Meijer and Ragetlie found that the Function 

Code Book (CB2) application empowered patients by granting them control to make a 

choice in the degree of care offered (Meijer & Ragetlie, 2007). In the same study, 

InfoDoc, another commercialized application being evaluated, demonstrated that the ICT 
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met the patients’ needs by delivering information on available treatment and by 

personalizing information that would allow self-management (Meijer & Ragetlie, 2007). 

In short, much has been written about the potential of patient empowerment and ICTs 

but there is not that much evidence about the impact and outcome it may have on the 

patient. When accessing empowerment, Masi et al. adapted the Perceived Control Scale, 

which assesses empowerment at individual, organizational and community level.  For 

example, one of the questions used on the survey was: “I have control over decisions that 

affect my health and my family’s health” (Masi et al., 2003). Another example is the 

Diabetes Empowerment Scale, which purpose is to find educational and psychosocial 

interventions related to diabetes outcomes (Anderson, Funnell, Fitzgerald, & Marrero, 

2000). A sample question on the survey is: “In general, I believe that I know what part(s) 

of taking care of my diabetes that I am dissatisfied with”. This study will try to clarify 

and address those gaps and will contribute to getting evidence on patient empowerment 

and eHealth. Figure 4 is the conceptual model for patient empowerment with the use of 

ICTs as the tool to achieve patient empowerment as defined by the author. That is, the 

literature states that patient empowerment has four different levels: Individual, 

Organizational, Community and Social/Political. In this case the interventions used are 

the ICTs (cell phones and smartphones) and are used for communication, information, 

education, self-care and chronic care (Peña & Gil, 2008), which generate outcomes where 

the patient feels a sense of personal efficacy, competence, a sense of mastery, a sense of 

control, participation and engagement over their own health, health care and treatment 

(Peña & Gil, 2008). The study will focus on the domains of education and information.  
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Figure 4: Conceptual Model for Patient Empowerment 

The QUIPU Project 

QUIPU is a project for training and research in Biomedical Informatics and Global 

Health, with the vision to become a Center of Excellence and to train health professionals 

of the highest quality in the Andean Region (Curioso et al., 2010). QUIPU is a Quechua 

word used to describe an ancient system of coloured knotted strings used by the Incas 

across the Andean region to record and distribute information (Figure 5). The messages 

were encoded through use of various colors, shapes and positioning of the different knots. 

The QUIPU is a representation of the project, for one because it is based on the Andean 

Region and Latin America (creating a sense of belonging) and secondly because it is a 

representation of information sharing, which is the objective of the project. 
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Aims of the QUIPU Project 

The project’s aims are: (“QUIPU: Andean Global Health Informatics Research and 

Training Center,” 2010) 

• To develop and implement short- and long-term training opportunities in Global 

Health Informatics within the Andean Region.  

• To engage emerging investigators in regionally pertinent research in health 

informatics and bioinformatics.  

• To expand and consolidate a research network to link researchers in the Andean 

Region, promoting South-South collaboration, as well as collaboration with colleagues 

from partner universities in the U.S. and other institutions.  

 

The QUIPU Project developed the first Latin American experts meeting workshop in 

biomedical informatics. The two-day conference was held on March 26 and March 27, 

2010 in Lima, Peru where experts from Latin America and the United States gathered 

with the intention of developing collaborative relationships, brainstorming research needs 

and priorities, and participating in the creation of infrastructure for biomedical 

informatics training and research in Latin America. Experiences in research and training 

in biomedical informatics with case studies were also discussed (Curioso et al., 2010). 

Figure 5: A quipu 



 

 

18 

Design and Methods 

Cell-POS 

Overall Study Design 

Yin defines a case study as “an empirical inquiry that investigates a contemporary 

phenomenon within its real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident” (Yin, 1994). Case research is used in 

many disciplines such as medicine, management, information technology, political 

science, biomedical/health informatics and more. It is used to study processes and 

outcomes and can use different types of sources (both qualitative and quantitative) for 

data collection.  

 

As stated by Lazar et al, “ In general, single-case study describes a problem, the steps 

that were taken to understand it, the details of the eventual design, and the lessons learned 

that might be of more general interest” (Lazar, Feng, & Hochheiser, 2009). They also 

mention, “Use cases studies are often used as a tool for understanding the technology 

usage and need of populations of potential users”(Lazar et al., 2009). The case method 

was applied to this research because the study aimed at evaluating how people with HIV 

in Peru could utilize and feel empowered by using these tools that were available to them. 

The lessons learned from this pilot gave some insightful suggestions to the randomized 

controlled trial and confirmed the need to apply mHealth solutions to patients with HIV. 

In addition, use case methods are known for evaluating small groups or small number of 

cases in-depth to collect required information and depending on the study, evaluate 

interfaces. This pilot study used nine participants to evaluate how mHealth solutions 

could have a positive impact on its users.  

 

Criticisms towards use case methods are because researches raise concerns regarding 

the lack of reliability, validity and generalizability (Noor, 2008). Since case studies focus 
on in-depth investigation and rely on small sample size, may result in invalid 
interpretations or do not generalize to other cases (Lazar et al., 2009). Therefore, upon 



 

 

19 
conducting these studies one must be aware of such limitations and apply them as best 

seen fit.  

 
Other methods, such as usability studies in particular lab-based usability studies were 

not chosen for this research because these type of studies take place in a controlled 

environment and even though it has its benefits such as removing undesired external 

influences so that participants can focus on the task at hand it does not provide a realistic 

picture, that is it does not apply to real world behaviour (Lazar et al., 2009). This research 

was based on situations and observations that worked in the real world.  

 

This study not only possessed the characteristics mentioned above but it is also a 

unique and important theme in Peru, thus a case study approach was selected as an 

appropriate method. 

Sample and Setting 

Participants were recruited from “Via Libre” in Lima, Peru. Via Libre is an NGO with 

an HIV clinic, founded in 1990 by health workers and people with HIV, and is certified 

by the Ministry of Health to provide multidisciplinary prevention and care for people 

with HIV and sexually transmitted diseases. For the pilot study, the inclusion criteria 

were people with a confirmed diagnosis of HIV who were older than 18 years, currently 

on ART who owned a mobile phone for their personal use (not shared) and knew how to 

read SMS text messages on their mobile phone. Participants were purposively recruited 

by advertising through the staff and flyers at the Via Libre Clinic. 

 

Why HIV in Peru?  

Although, the HIV/AIDS epidemic sits at less than 1% in Peru, it is concentrated 

among high-risk populations (“USAID Health: HIV/AIDS, Countries, Peru,” 2010), 

therefore, to research and evaluate transmitted diseases has been stated as a national 

priority (“Prioridades Nacionales de Investigación en Salud 2010-2014,” n.d.). In 

addition, eight Millennium Development Goals has been established which aims to be 

achieved by 2015. To combat HIV/AIDS, malaria, and other diseases has been identified 

as Goal 6 (“WHO | Millennium Development Goal 5,” n.d.). The examples mentioned 
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above explain the reason and the importance of why the study focused on people with 

HIV in Peru. 

Data Collection Process 

The intention of the pilot study was to gather and give sufficient information and a 

helpful direction for the randomized controlled trial that is currently taking place. Initially 

the pilot was arranged to be a one-month study, however once the one-month trial was 

completed, the pilot participants were given the opportunity to continue participating in 

the study; they all agreed to do so. Thus, it was decided to evaluate them once again at 

the three and six month intervals and will continue to do so for a period of one year. It is 

for this reason that the data was collected in several phases. Final evaluation was 

performed at six months, where both qualitative and quantitative measures were taken.  

Table 1 describes a summary of the data collection process.  

 

As previously mentioned, this thesis is an addendum to the already existing Cell-POS 

project conducted by Dr. Walter H. Curioso. The patient empowerment section acted as 

secondary objective of the pilot study. For this reason, to assess patient empowerment for 

people with HIV, the Treatment-related Empowerment Scale (TES) developed by Webb, 

Horne and Pinching was applied, as well as secondary data such as demographic 

characteristics; perceived ease of use and usefulness, the information section of the IMB 

survey, and semi-structured interviews provided by Dr. Walter H. Curioso. The 

secondary data retrieved was the data that was thought to have some relation to patient 

empowerment. That is, if a patient has enough information and education about their 

condition and is involved in the process, they will feel empowered and in control of their 

health, healthcare and treatment. 
 
Phase 1a: at the beginning of the one-
month pilot (Baseline) 

Demographics information 
IMB questionnaire  

Phase 1 b: end of one-month pilot Perceived ease of Use and  
Perceived Usefulness questionnaire  

Phase 2: evaluation at three months Information section of the IMB 
questionnaire 
Perceived ease of Use and  
Perceived Usefulness questionnaire 
TES questionnaire 
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Semi-structured interview 

Phase 3: evaluation at six months Information section of the IMB 
questionnaire 
Perceived ease of Use and  
Perceived Usefulness questionnaire 
TES questionnaire 
Semi-structured interview 

Table 1: Data Collection Process 

Materials 

Using a Web-based interface, demographic characteristics such as age, gender, 

ethnicity, education level and occupation were collected. Additionally, to assess 

acceptability, perceived ease of use, and usefulness towards Cell-POS, a questionnaire 

using a Likert scale (rating of 1 to 5 where 1 was “definitely disagree” and 5 was 

“definitely agree”) was developed based on an adapted version of Davis' Technology 

Acceptance Model (Davis, 1989), and previous acceptability surveys developed by Dr. 

Walter H Curioso and team (Curioso et al., 2008). In addition, the five information 

questions from the Information-Motivation-Behavioural Skills (IMB) model also used a 

Likert scale from 1-5 (1 – I strongly disagree, 2 – I disagree, 3 – I neither agree nor 

disagree, 4 – I agree, 5 – I strongly agree). 

 

Individual semi-structured interviews were also conducted using questions adapted 

from previous studies (Curioso et al., 2008). Questions focused on participants’ 

perceptions regarding the system.  

 

Treatment-related Empowerment Scale (TES)  

The Treatment-related Empowerment Scale (TES) developed by Webb et al. is a ten-

item questionnaire, which has been previously used and validated to assess patients’ 

perceptions of empowerment in the context of drug therapy. That is, the TES was created 

to address components of communication, treatment choice, decision-making and 

satisfaction (Webb et al., 2001). Although the TES is aimed mainly at treatment 

compliance, it was decided to use it since there was a relationship to the focused study, 

the same-targeted population and the fact that it focused on patient empowerment. 
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Design and Content of the SMS Text Messages 

Theory-based interventions help explain why treatments work (or not), and point to the 

new directions for enhancing treatments. In health, there is no single general theory 

because many times interventions, especially those that are patient-centered, are complex 

and multifaceted (Pingree et al., 2010). For this reason and based on a previous focus 

group conducted by Dr. Walter H. Curioso, motivational short text messages were 

designed with the intention to improve ART adherence and support HIV care. A previous 

study in Peru suggested that people with HIV want motivational SMS text messages that 

appropriately notify them, deliver a carefully crafted message, and are sensitive to the 

context in which they are received (Curioso et al., 2009). For this reason, four types of 

motivational messages were designed:  Motivational Attitudinal Message (“It’s the time 

of your life”); Tailored Motivational Attitudinal Message (“Bob, it’s the moment, say yes 

to your life”); Motivational Descriptive Normative Message (“Remember, everybody like 

you is putting their energies into this now”); Motivational Injunctive Normative Message 

(“Remember, people that are important to you are supporting you now”). 

 

The study is based on the Information-Motivation-Behavioural Skills (IMB) model, 

which is used to understand the predictors of ART adherence (Fisher et al., 2006).  In this 

context, the model states that individuals will be more likely to adhere to ART treatment 

in the long term and see the health benefits of the treatment if they are well informed, 

motivated to act and possess the behavioural skills required to act effectively. 

 

In addition, the types of messages fall under three categories: medication reminders, 

clinic appointment reminders and educational messages which include messages related 

to health, nutrition, life, social, woman and prevention. 

 

The semi-structured interview questions, perceived ease of use and usefulness 

questionnaire, the IMB and the TES questionnaire are included in Appendix B. 
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Data Analysis 

Descriptive statistics were used to summarize demographic and baseline 

characteristics. Data was analyzed using the statistical package SPSS (version 18.0; SPSS 

Inc, Chicago). Summary statistics included frequencies, percentages, median, range, 

means and standard deviations. Qualitative data from the semi-structured interviews were 

analyzed separately using a content-analysis approach. 

Researcher Role within the Study 

Throughout the six-month journey in Peru, the researcher had the opportunity to 

partake in the study, working along with the Dr. Walter H. Curioso and the coordinator of 

the study, Sarita Moran. She participated in meetings and an in-depth research analysis of 

the results.  

Ethical Consideration 

All instruments and protocols provided by Dr. Walter H. Curioso as secondary data had 

ethical approval from the UW Human Subjects Committee, UPCH Ethics Committee and 

the institutional review boards of Via Libre. A signed and dated written informed consent 

was obtained prior to participation to the pilot study. Lastly, the University of Victoria 

Human Ethics Review Board approved the patient empowerment section in June 2010.  

QUIPU 

The first Informatics Expert Meeting for the Andean Region was a two-day event that 

occurred in March 2010, which brought together 23 leaders in biomedical informatics 

from Latin America (Peru, Colombia, Argentina, Uruguay, Venezuela, Ecuador and 

Chile) and the United States. The blend of practical and experiential advice from these 

experts contributed to rich discussions addressing both challenges and applications of 

informatics within Latin American (Curioso et al., 2010). 

 

The group discussed curricula and research priorities, which were grouped into three 

main areas: Problems and necessities regarding training in Biomedical and Health 

Informatics in the Andean Region and Latin America; specific issues about the curricula 
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and multidiscipline levels. The participants were divided into two groups in which they 

had to respond to the eight pre-defined questions specified in Appendix D.  

 

The presentations and discussions were all recorded using a mini digital voice recorder. 

In addition, electronic notes were also written during this time by the researchers and 

stored in their laptops.  The transcripts were later transcribed and the researchers got 

together to compare and discuss their interpretations and findings. The data that was 

selected to analyze were the sections that were the most significant. 
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Results 

Cell-POS Results 

Demographics 

During March-April 2010, nine participants were recruited in the initial one-month 

pilot study at the Via Libre clinic. Ages ranged from 26 to 50 years, six were male and 

three were female. The participants were predominantly mestizo, most of them with an 

above high school education and employed. Demographics characteristics are described 

in Table 2. All participants completed the study.  
 

 Median Range 
Age 35 26-50 

 N % 
Gender   
Female 3 33.3 
Male 6 66.7 
Ethnicity   
Mestizo 8 88.9 
Black 1 11.1 
Education   
High school only 3 33.3 
Above high school 6 66.7 
Occupation   
Employed 6 66.7 
Unemployed 3 33.3 

Table 2: Demographics of Participants 

Patient Empowerment Results 

TES 

The Treatment-related Empowerment Scale was applied at three months and six 

months. The results show ranging score for the questions but are pretty much constant at 

three and six months.  High mean scores are from the questions related to support, 

involvement and satisfaction, suggesting the participants do feel empowered when they 

are included in their healthcare treatment. There were two particular questions where the 

scores were significantly low, they were: “My doctor seeks my views about treatment 

before prescribing a medicine” and “My doctor describes a range of treatment options, 

and lets me choose what to do.” Frequencies of the answers are listed in Appendix E.  
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 3 months 6 months  
 Mean(Std) Mean(Std) 

The decision to start or stop medicines is mine, not 
the doctor’s 

4.00(.000) 4.00(.000) 

My doctor supports my decisions about medicines, 
whether or not he/she agrees with them 

4.00(.000) 4.00(.000) 

I feel I am actively involved in decisions about my 
drug treatment 

4.00(.000) 4.00(.000) 

My doctor asks how I have got on with my 
medicines 

4.00(.000) 4.00(.000) 

I feel satisfied with the contribution I make to 
decisions about my medicines 

4.00(.000) 4.00(.000) 

My doctor explains why he/she wants me to take a 
medicine 

4.00(.000) 4.00(.000) 

I am pressurized into choosing the treatment my 
doctor suggests 

3.89(.333) 3.89(.333) 

I am not given enough information to be actively 
involved in making choices about treatment 

3.78(.441) 3.89(.333) 

My doctor seeks my views about treatment before 
prescribing a medicine 

2.22(1.563) 2.00(1.581) 

My doctor describes a range of treatment options, 
and lets me choose what to do 

1.22(1.716) 1.22(1.716) 

Table 3: Results to the Treatment-related Empowerment Scale (TES) 

Perceived ease of use to Cell-POS  

Participants reported high perceived ease of use, with an increase in the mean for all 

the questions as the months in the study continued on. The results suggest that the 

participants found the system easy to use. The results are summarized in Table 4 and the 

frequencies to the questions for ease of use to Cell-POS appear in Appendix E.  
 
 1 month 3 month  6 month 
 Mean(Std) Mean(Std) Mean(Std) 

It is easy for me to incorporate the Cell-POS 
system to my daily activities 

4.44(.527) 4.89(.333) 4.89(.333) 

It's easy for me to read the messages sent by the 
Cell-POS system 

4.67(.500) 4.78(.441) 4.89(.333) 

It is easy for me to add a new reminder on the 
website of Cell-POS (e.g. a new medical 
appointment reminder) 

3.44(.726) 4.56(.527) 4.44(.726) 

It is easy for me to enter data into the system 
Cell-POS (e.g. complete a monthly report) 

4.11(.601) 4.22(.972) 4.33(.707) 

Table 4: Results to Perceived ease of use 
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Perceived Usefulness to Cell-POS 

Participant’s score on perceived usefulness were high above 4.0, there are even scores 

that reached 5.0 at the six-month range. These scores suggest that the participants found 

the Cell-POS system useful, effective and important in their lives. Table 5 outlines the 

results and the frequencies are present in Appendix E.  
 

 1 month 3 months  6 months  
 Mean(Std) Mean(Std) Mean(Std) 

How useful are the Cell-POS reminders as an 
aid for taking your meds? 

4.67(.500) 5.00(.000) 5.00(.000) 

In general, it is important for me to receive 
reminders from the Cell-POS system 

4.56(.527) 5.00(.000) 5.00(.000) 

How useful are the Cell-POS reminders to help 
remember your appointments? 

4.67(.500) 4.89(.333) 5.00(.000) 

How useful are the educational messages from 
the Cell-POS system? 

4.56(.527) 4.89(.333) 5.00(.000) 

In general, I think it is important that all HIV 
patients receive reminders from the Cell-POS 
system 

4.67(.500) 4.89(.333) 4.89(.333) 

Cell-POS will improve my ability to take my 
medications correctly and on time 

4.44(.726) 4.67(.599) 4.89(.333) 

Cell-POS enhance my knowledge related to 
HIV treatment 

4.44(.882) 4.56(.527) 4.67(.500) 

Table 5: Results to Perceived Usefulness to Cell-POS 

IMB 

Results to the Information-Motivation-Behavioural Skills model questions are outlined 

in Table 6. The mean scores indicate a range of scores with an increase in the mean as the 

months go by. The scores increasing as the months pass by suggest that by providing the 

participants with information and education they felt empowered, which in the long term 

could have the potential to improve clinical outcomes. 
 

 1 month 3 month  6 month  
 Mean(Std) Mean(Std) Mean(Std) 
Skipping a few of my HIV medications from 
time to time would not really hurt my health 

2.89(1.691) 3.89(.333) 4.67(.500) 

As long as I am feeling healthy, missing my 
HIV medications from time to time is OK 

2.78(1.481) 4.00(.000) 4.22(.441) 

If I don't take my HIV medications as 
prescribed, these kinds of medications many 
not work for me in the future 

3.22(1.394) 3.89(.333) 4.11(.333) 

I know what the possible side effects of each 
of my HIV medications are 

3.33(1.323) 3.44(.726) 3.89(.333) 
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I know how my HIV medications interact 
with alcohol and street drugs 

2.78(.972) 3.67(.707) 2.67(1.000) 

Table 6: Results to the Information-Motivation-Behavioural (IMB) Model 

SMS Text Messages Received and Webpage Usage by Participants 
Within the six-month study, a total of 3,004 SMS messages were sent to all nine 

participants, in which the medication reminders had the highest number (a total of 2234) 

of messages sent. Ranking second were the educational messages with a total of 677. 

Health, nutrition, life, social, woman and prevention, all fall under the educational 

category type of message. 

 
Figure 6: Total Number of SMS Sent  
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Figure 7: Total Number of SMS Sent per Participant 

Figures 5 and 6 show high numbers of SMS; however, in regards to how many times the 

participants logged into the website, Figure 7 shows that the numbers were low. The most 

times that one participant entered the website during the six months was five times. 

 
Figure 8: Number of Times the Participants Logged in the Cell-POS Website 
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Semi-structured Interview Results 

The following represents the most common responses during the semi-structured 

interviews that the coordinator of the study had with each participant at the three- and 

six-month periods. The data was analyzed for recurrent themes and data related to what 

the author considers to be ‘patient empowerment’, by scanning and highlighting words 

and phrases using Microsoft Word.  The full interviews are located in Appendix F.  

 

Common responses as indicated in the phrases and words to the question “What do you 

think of the website Cell-POS?” were that most participants did not use the Internet 

because they did not have Internet at home or were too busy. Additionally, privacy and 

security issues were a concern. Two participants commented:  

 
“… At work I don’t usually log into personal pages, and I consider Cell-POS to 
be a personal page. I wouldn’t want anybody asking me what I’m doing looking at 
in that page.” (Participant 4, 3-month) 

 
“I haven’t accessed the site again, because I don’t really like the Internet and I 
don’t trust going to cabinas or that they might find my data information, maybe 
its not like that but I’m not sure ” (Participant 5, 6-month) 

  
The few times that they did login into the webpage they mentioned that the page was 

easy to use, that they liked the available information, and the ability to modify messages.  

 
“Easy to use and change the SMS or find sites with information…” (Participant 2, 
3-month) 

 
“It’s good, there’s recent literature and that is good for us…“ (Participant 6, 3-
month) 

 
“…What I do remember is that it is easy to add or change different types of SMS 
messages and that the links on the sites are recent, I liked the MEDLINEPlus 
link.“  (Participant 7, 3-month) 

 
In regards to the question, “what were the (3) best parts and / or what do you like best 

about the system?”, participants once again mentioned that both the Cell-POS website 

and SMS messages were easy to use and useful. Additionally, participants mentioned that 

the messages helped them in taking their medications and being informed about topics. 

They in particular liked the messages that gave advice and that were educational (i.e. 
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nutrition).  

“It helps a lot to take the pills in an exact form and one is not worried about 
forgetting and one is informed about other topics.” (Participant 1, 6-month) 

 
“The pages with information, specially the text messages, I like them a lot, the 

nutritional and the ones that uplift the mood, they are like advices. ” (Participant 
3, 6-month) 

 
“The messages, that is right. The ones that remind me about the medicines are 

good, now I hardly ever miss the time, very rarely. I also like the ones that give 
you advice. ” (Participant 8, 6-month) 

 
When asked “What were the (3) parts you least liked about the system”, most participants 

only mentioned the time that the messages did not arrive. There was a time in May 2010 

that due to technical difficulties, the SMS messages were not sent, this issue has been 

resolved.  

 

Participants were also asked if “In general, did the Cell-POS system meet your 

expectations?” all of them agreed that the project met their expectations; they were 

happy, satisfied and wanted to continue being part of the project.  

QUIPU Results 

The results of the discussion session by category are listed as followed. The results are 

listed as the ones that are relevant to mHealth initiatives in research and training.  

Needs and Problem  

The main problems identified regarding training in Biomedical and Health Informatics 

programs in the Andean Region and Latin America are that although the demand in the 

field is increasing, there are limited programs available; that when they are offered they 

are expensive, and that there is no funding for education. There is no global 

communication regarding educational programs amongst faculties and institutions 

whether they are located locally or regionally. To overcome these barriers, it was 

discussed that there is a need to have qualified human resources for teaching in these 

programs. Continuously, most programs are based on only theory; there is a need to 

incorporate practice as well, where the student will be required to go to the fieldwork and 
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be involved in the process. It is also important to create alliances to work together and 

improve communication.  

Knowledge, Skills and Competencies  

The knowledge, skills and competencies required are for training to be orientated and 

focused on the reality of the environment. That is, that the requirements must be based on 

the local problems. There should be practical applications, where an adaptation of the 

European style of learning is applied, which emphasizes research. For example, create a 

program of residents in clinical informatics or a residency-like training for non-medical 

students. This ideology may not be common but it will provide an opportunity to be 

innovative and generate new ideas.  

Human Resources  

The human resources needed are those that have a background in health, social 

sciences, IT, and basic sciences, that is, from multidisciplinary areas. 

Profile of the Applicant  

The profile of the applicant at the graduate level is that they must be proficient in 

English, have a post graduate level and have the International Computer Driving License.  

Research Areas  

Research areas that should be covered are the ones that are targeted specifically to the 

environment, such as language, region, interaction human / machine and cultural change.  

For example, the fact that mHealth initiatives are on a rise in developing countries, it 

was recommended to focus their efforts to applying research of the outcomes of these 

initiatives. Additionally, in order to promote their activities and learn from these 

experiences they admitted to the need to form research alliances and have a formal 

transmission of knowledge (to date this is mostly done orally, it is essential to do it in 

writing with the objective to publish it).   

Financing Mechanisms (Budget and Funding)  

Financing mechanisms should still be focused on obtaining grants for research 

initiatives, but there is a need to find mechanisms for sustainability as well. 
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Concluding Discussion and Recommendations 

Findings 

Cell-POS 

This study examined feasibility, acceptability, perceived ease of use, and usefulness 

towards Cell-POS in relation with patient empowerment. The primary finding was that 

participants were satisfied and accepted the Cell-POS platform quickly and without 

difficulty. After six months of use, the results demonstrated that the participants 

perceived that the messages were clear, effective, understandable and easy to incorporate 

the Cell-POS system to their daily activities. Usefulness of Cell-POS messages was rated 

high. Most participants perceived that Cell-POS enhanced their knowledge related to HIV 

treatment and improved their ability to take their medications correctly and on time. The 

high satisfaction towards the Cell-POS system implies that the system could be 

sustainable over time and even more, that it could produce an increase of adherence once 

the RCT (that is currently taking place) is completed. Recent studies show mHealth to be 

a potential effective tool that improves patient outcomes. In Kenya, Lester et al.’s 

multisite randomized trial showed that the patients from the intervention group that 

received SMS support has significantly improved ART adherence and rates of viral 

suppression than the control group, specially a 12% increase (Lester et al., 2010). At two 

clinics in Uganda, Kunutsor et al. evaluated the patterns and dynamics of mobile phone 

usage of voice call or text messages to remind patients with HIV about their missed clinic 

appointments (Kunutsor et al., 2010). 

 

Freire, a Brazilian educator and philosopher, developed the education empowerment 

model. He believed that in order to liberate individuals and communities from 

socioeconomic causes of oppression and poor health, liberation, equal access and 

empowerment (principles of social justice) were necessary, and that it could be achieved 

by applying education (Rindner, 2004). The model has three stages: generate group 

themes, pose problems and act-reflect-act. This model has been used in studies under 

psychiatric settings. For example, Wallerstein and Bernstein used the model for an 
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alcohol and substance abuse prevention program for adolescents in school and 

community settings (Rindner, 2004). 

 

This study puts forward this idea of empowerment through education as part of the 

whole strategy, with technology as the tool to delivering this message. That is, throughout 

this research, it was proposed that if a person is provided with the required information 

and that individual ends up learning from it, he/she will be more confident and satisfied 

about her healthcare, hence possessing a sense of empowerment. The qualitative results 

demonstrated key words that were repeated throughout the interviews, for one, that the 

content of the SMS text messages and the website were informative. These results 

suggest that the participants appreciated the educational messages and the information 

links and learned from them. The high numbers on how useful were the educational 

messages and that Cell-POS enhanced their knowledge related to HIV treatment confirm 

that as well.  

 

The high numbers of the TES and ease of use results also suggest that the participants 

wanted to be and felt actively involved in their healthcare, and were satisfied when they 

felt they were contributing in a decision. Participants also mentioned that the program 

met their expectations. This demonstrates that they were happy and informed equalling to 

empowerment, potentially demonstrating that they can live a healthier life. However, 

there were two particular questions where the results had low scores, they were: “My 

doctor seeks my views about treatment before prescribing a medicine” and “My doctor 

describes a range of treatment options, and lets me choose what to do.” This does not 

come as a surprise since in Peru, there are limited options to medication treatment for 

people with HIV and the doctors at the NGO Via Libre prescribe what is available at the 

ART National Program. 

 

SMS messages also helped them in reminding them how to take their medicines and 

clinic appointments, suggesting the possibility that the participants felt that they were in 

control, and on top of things, again possessing a sense of empowerment.    
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In addition, the messages also featured motivational content. It was mentioned that the 

messages were reliable, that they felt great and that the messages uplifted their moods. 

This feature also plays an important role because not only did it demonstrate how 

motivated the participants felt but also the importance of cultural factors. Participants 

from focus groups in preliminary studies mentioned the desire to receive motivational 

messages such as “Remember It’s time for your life” (Curioso et al., 2009).  The reason 

for this is, as stated by one participant is because “we experience sadness, happiness, and 

if I receive this message (reminder)…somebody cares about me! This encourages me to 

move ahead” (Curioso et al., 2009).  As stated by Ngata and Pomare culture can be 

defined as "a system of shared understandings - understandings of what words and 

actions mean, of what things are really important, and how these should be expressed” 

(Ngata & Pomare, 1992). This study took into consideration and understood the cultural 

needs of people with HIV in Peru and applied them through motivational messages. 

Providing health promotion information to individuals is not enough to empower them, 

but that participation in their healthcare and decision-making must be included as well. 

For example, the UK Health for all Network states that an individual or community 

develop the capabilities to assume greater responsibility for assessing their health needs 

and problems through participation resulting in empowerment (Toofany, 2006). 

 

The intent of this study was to demonstrate that through two mechanisms of 

empowerment (information and education) as shown in Figure 7, patient empowerment 

would be achieved. However, the results suggest an additional mechanism, the 

mechanism of communication empowerment - the role of being socially involved, 

participating and sharing through communication. When participant three suggested 

things she would have liked to have was a section of testimonials for the site (which was 

later than applied) and an area to talk about her diagnostic, it implied that she wanted to 

talk about her life and experiences. Additionally, when another participant mentioned 

how she hoped others were using the system because it was beneficial and an advantage 

to have it, suggest a concern for others. Furthermore, the fact that one of the participants 

shared the messages she thought were appropriate with her son as well shows how she is 

involving her family in her healthcare. This could also be considered to reflect a sense of 
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a social network that could be strengthened with modern ICTs. Social networks such a 

Facebook are being widely used by the public mainly to socialize, even though it has 

been suggested at the moment in Peru there has not been any publications found that 

mention social networks such as Facebook to be used in health.  However, social 

networks using the Internet have become popular for patients with a variety of conditions 

(C. A. Brownstein, J. S. Brownstein, Williams, Wicks, & Heywood, 2009; Frost & 

Massagli, 2008), including HIV. People with HIV go online to find support groups where 

they share their experiences, as was reported by researchers from multiple settings 

globally (Bar-Lev, 2008; Mo & Coulson, 2008; Rier, 2007). Busse and Curioso, also did 

a study in Peru where they assessed what role if any, the Internet played in the 

construction of social, close ties for people with HIV (Busse & Curioso, 2010).  

 

Participant six mentioned “We are able to give them our opinion and we thank them for 

the service”, suggests the desire to be involved and feeling important. Other studies had 

similar finding, Lester et al. stated that the SMS intervention was well received where 

participants reported that “they felt like some care” (Lester et al., 2010). 

 

The low numbers of accessibility to the Cell-POS website as stated in Figure 10, as 

well as responses from the semi-structured interviews regarding the low usage of the 

Cell-POS website, demonstrates that even though for those that do not have Internet 

access at home, and with cybercafés as a popular means of access, the participants did not 

feel comfortable accessing the Cell-POS website from places like cybercafés or even at 

work. This could be due the fact that people with HIV are at risk of being subjected to 

stigma and discrimination (“The International Guidelines on HIV/AIDS and Human 

Rights,” 2010), resulting in the lack of trust in these places and a fear of invasion of their 

privacy. These results reassure the importance of mobile technologies in Peru. That is, 

until the penetration rate of Internet access at homes rises, especially for people living in 

under served communities, people with HIV will be reluctant to access sensitive data 

from anywhere. Therefore, mobile health permits people with HIV to receive confidential 

and personalized information delivery directly to them. In the meantime, it is important to 

train the users on how to keep security measures as a maximum. 
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Limitations 

There are several limitations to this research. For one, the education level of the 

participants is relatively high, as shown on the demographics Table 2, 66.7% of the 

participants had an above high school level of education. A study conducted in Peru in 

2007, reported that approximately one fourth of the participants (26.8%) had either a 

technical or university degree (Girón et al., 2007).  In addition, the study took place at 

one specific location, an NGO in Lima, Peru, not considering remote rural areas across 

the country. All the examples mentioned are presented as limitations because it might not 

represent the overall population of people with HIV in Peru. 

 

Furthermore, the study represents short-term outcomes (a period of six months), 

however there are concerns about long-term outcomes since adherence to ART remain a 

challenge for those who are on therapy for a long time. There have been reports by Chi 

and Stringer, that states, “high levels of patient’s attrition from ART programme are as 

high as 35% at three years” (Chi & Stringer, 2010). Yet it should not be forgotten that 

pilot studies could be beneficial because they can provide insight and helpful direction 

for future studies.  

The high numbers in the results might suggest social desirability bias, that is that the 

participants might have answered questions that might have been favourably to the study, 

or the fact that there were given incentives to participate, however, it is the thought of the 

author that these factors were not of mayor concern since for example the incentives 

given to the participants were not of great monetary value (at most $10 CAN).  

 

Lastly, the sample size of the study was rather small, that is, the study used nine 

participants. There is mention that there are limitations in having a small sample size 

when conducting a study, the main concerns are the interpretation of results, in particular 

confidence intervals and p-values in which due to possible large standard errors could 

produce imprecise estimate of the effect thus resulting in no firm conclusions (Hackshaw, 

2008).  Therefore when conducting a study with a small sample size the researchers must 

interpret the results carefully	  (Hackshaw, 2008). It should not be ignored though that this 
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is after all a pilot study, which aims were to address issues that would be beneficial for 

the randomized control trial that is currently taking place. Similarly to the pilot study of a 

web-based video workshop conducted by O’Drady, the objectives of the this study were 

not to generalize about the overall population of people with HIV but rather to inform for 

future studies (O’Grady, 2006) which in this case is the RCT. Lastly, this study also used 

case research methodology, which in general uses small groups to study their objective in 

depth (Lazar et al., 2009). 

QUIPU 

The results mentioned in chapter 4 regarding Research and Training in Health 

Informatics demonstrates that the challenges and needs are very similar across Latin 

America.  

 

One aspect that was discussed in depth was the challenges that face health 

professionals in Latin America in regards to the use and efficiency of ICT applications. 

For example, in many situations, it happens that human resources in healthcare are poorly 

trained in the use of technology. Braa and Muquinge have shown that due to scarce 

human resources and poor knowledge, one cannot really exploit the potential that an ICT 

can offer in the field of health (Braa & Muquinge, 2007).  

 

It is important to define competencies for students and determine which method of 

teaching is best applied to the local environment. Universities in Brazil have been 

successful in attracting people in different areas (Marin, Massad, Marques, & Ohno-

Machado, 2004; Marques, Marin, Massad, Fraser, & Ohno-Machado, 2002). Each 

student has a main supervisor and a co-supervisor as well from an opposite area to try to 

stimulate the student causing an enriched experience for both the student and faculty.  

 

Another point of discussion was the diversity of professionals within the health 

informatics field. Health informatics allows for a multidisciplinary team of human 

resources, from clinicians to computer scientists. mHealth initiatives are starting to 

benefit and see the value from such a diverse team. For example, the mHIV-Dr 
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implementation, which is a decision support system that supports drug dosing to front-

end clinicians, used a collaborative approach that included informaticians, engineers and 

HIV providers (Sadasivam, Gathibandhe, Tanik, & Willig, 2010). There is great value in 

this approach, since in order for a system to have a successful adoption rate, the users 

must be satisfied, and this can be achieved through involving the users from the 

beginning of the implementation phase.  In addition, the above example, demonstrated 

that an open source (Android platform) in-house application worked in their environment. 

Within Latin America, due to limited funding, open source development is an option that 

could be considered. It not only allows for flexibility to develop a specific orientated 

application that meets the project’s needs, but the fact that it is affordable is another 

promising factor as well. 

 

Finally, the importance of partnerships between developed and developing countries, 

and development within countries themselves, must be mentioned. These types of 

partnerships are important and they are starting to become more popular. The numbers of 

mHealth studies being conducted through the South demonstrate the growth of these 

initiatives and potential collaborations with one another. For example, the mHealth 

Alliance was created to support the use of mobile health in developing countries; through 

public and private collaborations it is able to address global health needs with use of 

mHealth initiatives (Curioso & Mechael, 2010).  

 

As a result of the meeting and the need to form collaborations the QUIPU Network 

(http://red.andeanquipu.org) was created. This network includes representatives from the 

Fogarty Training Program for Global Health Informatics (“Informatics Training for 

Global Health (ITGH) - Training Grants - Program - Fogarty International Center,” 

2010). The QUIPU Network intends to continue growing by adding more partners and 

institutions of countries Latin America and abroad. The idea of the QUIPU Network is to 

expand and consolidate a research network in the Andean region, promoting South-South 

collaboration, as well as that of other universities and other institutions at a global level.  

The QUIPU Network, with the help of his collaborators, hopes to expand the 

multidisciplinary view of health and global research in biomedical informatics in Latin 
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America. In addition, the UPCH is currently offering a Diploma in Biomedical 

Informatics in 2011, followed by a Master´s in Biomedical Informatics. 

Lessons Learned 

For someone that is experiencing two different worlds, societies, realities and 

perspectives throughout her short journey, the author has learned and is still learning 

lessons of life that are worth mentioning. For one, no matter where a person resides, 

health is a right.  Everyone should have the right to available healthcare (Saca-Hazboun, 

2007). Consequently, according to the 1972 American Hospital Association’s Patient Bill 

of Rights, education is a right for patients as well. “Clients not only have the right to 

considerate, responsible care, but also to receive current information on diagnosis, treat, 

and prognosis” (“Patient’s Bill of Rights,” n.d.). 

 

Unfortunately, this common practice does not hold true for everyone. Even though 

there are disparities that exist in Canada, the problem in developing countries, such as 

Peru, is more evident due to several factors such as socio-economic reasons to name a 

few. However, initiatives such as mHealth and innovative research are opening the doors, 

which in turn are permitting the inclusion in communities of proper healthcare through a 

sustainable, efficient, and cost effective way. New mechanisms, if implemented correctly, 

can offer appropriate services to the community. The latest technology might not 

necessarily mean better patient outcome results, yet simplicity at times can be the answer 

to better outcomes. The Cell-POS project is a great example, the results mentioned 

showed that the participants were satisfied and empowered. The project required for the 

participants to own their own cell phones and if they wanted they could also access the 

website. Simple technology proved to work for this environment. Equally important is to 

develop appropriate policies for the adoption and development of mHealth and eHealth 

strategies. This is essential because the support from the government and having 

standardized procedures can help institutions (both private and public) to work together 

and aim to contribute to the overall goal.  
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Future Recommendations 

The following section provides recommendations from a Canadian perspective 

pertaining to what has been experienced in the last year.  

Collaboration is Key 

Collaboration amongst one another is essential, that is South-South collaborations, but 

incorporating North to South collaborations is so as well. The benefits are that one can 

learn from one another, work together and achieve global health. Partnerships can be 

formed from an institution-to-institution level, at a national level, South-South 

collaborations, and South-North. In addition, it is essential to include private sectors in 

these initiatives. In a world today where many consider that profit is what matters, there 

has to be ways of getting private companies to work together along with the public sector 

and the government. 

 

The benefits of applying South-South collaborations are that the environments and 

needs are very similar. Mobile health is a great example; in many resource-limited 

settings, mHealth initiatives are on the rise with the intent that through technologies 

health outcomes and services can be accomplished. From the experiences currently in 

place, one can communicate and share this knowledge at a global level with little effort 

and at a low cost. As stated by Chi and Stringer “a comprehensive multipronged 

approach tailored to the specific needs of individual local setting must be used if 

maximum gains in patient’s health are to be realized” (Chi & Stringer, 2010). The South 

is experiencing similar challenges and what better way to collaborate with one another 

than to share experiences so that global health can be achieved for the overall population. 

 

South-North collaborations are also important. Even though it is a known fact that the 

resources, technologies and needs differ, some features of healthcare and ITCs are 

universal. Therefore, there is an opportunity for both sides to learn from one another. For 

one, since the North has been doing this for a longer period of time, they possess the 

expertise and can share their lessons learned. The South can learn from them and apply 

these lessons to their own local needs and environment. 
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Through partnerships as well, the South can benefit from these collaborations.  Such 

alliances are already starting to exist.  For example, the United Nations, the Rockefeller 

Foundation and the Vodafone Foundation formed the mHealth Alliance, which aims is to 

maximize the effect and use of mobile health in developing countries (Curioso & 

Mechael, 2010). Another example where collaboration with the use of technology and 

training is applied is one of the programs at Sunnybrook Health Science Centre currently 

taking place in Malawi, where three physicians are contributing by training doctors and 

technicians to use an ultrasound imaging system to help pregnant women. The 

Sunnybrook team developed this system, which consists of a handheld ultrasound unit 

and a laptop computer (Kim, n.d.).  

 

The North can also learn from the South.  Despite limited resources and other 

challenges, Peruvians are ingenious and find opportunities with what they have. They 

might have less advanced technologies, yet this allows for new innovations to be applied 

and they are able to benefit from it; this is how these projects arise and are successful. 

Therefore, it must be taken into consideration that there are remote areas in the North 

where they are limited in access to technologies and resources as well.  What has been 

applied to the South could also be used in that environment as well. For the 2010 

International Conference on Information and Communication Technologies and 

Development there was a session on how ICTs applied in developing countries could be 

transferable to developed countries (“ICTD 2010 London,” 2010). 

 

By working together, the digital divide can be less prominent thus making healthcare 

initiatives global, which in fact can contribute to health equity, since the healthcare 

programs applied in developed countries will be applied in developing countries as well. 

Open Source Development 

According to Opensource.org, “open source development promises better quality, higher 

reliability, more flexibility, lower cost, and an end to predatory vendor lock-in” 
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(“Mission | Open Source Initiative,” n.d.). For this reason, developing countries should 

aim, where feasible, to apply open source development initiatives.  

 

Due to the popularity of cell-phones and demand of advanced technology, the Android 

platform was developed. Google, through its Open Handset alliance, developed an open 

source platform called Android consisting of an operating system and API for mobile 

devices (“Open Handset Alliance,” n.d.). 

 

There are already studies being held that mention using the Android mobile platform in 

both developed and developing countries. Mobile Human Immunodeficiency Virus 

Dosing Recommendation (mHIV-Dr) is a decision support system for front-line 

providers, designed to support dosing therapies to treat patients with HIV in developing 

countries (Sadasivam et al., 2010). According to Shih et al., there is great potential of 

development using Android for medical and radiology applications.  

 

Radrounds Mobile (“radRounds,” n.d.), a popular radiology social networking site is 

already running an Android platform (Shih, Lakhani, & Nagy, 2010). In the same 

content, another open-source technology used in the mobile industry is OpenDataKit. 

OpenDataKit is an open-source and free tool that offers mobile data collection solutions 

(“Open Data Kit,” n.d.).  

Open Access Information 

Finally, researchers should aim to publish their articles on Open Access journals. Open 

Access to Information is “the free and immediate online access to results of scholarly 

research and the right to use and re-use those results as you need (“Open Access Week,” 

2010). There has been evidence that Open Access is beneficial, Eysenbach states that 

Open Access is likely to benefit science by accelerating dissemination and uptake of 

research findings”(Eysenbach, 2006).  

The importance of this is that researchers can have access to other research studies and 

learn from them, thus creating some form of collaboration. Open Access also has the 

potential to strengthen research capacities globally.  
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Conclusion 

Through the lens of Cell-POS and QUIPU the potential and challenges of health 

informatics research and training in Peru were demonstrated. mHealth solutions, the 

Internet, research and training were the focus and it has been shown that these are the 

forms of health informatics that are currently surfacing in Peru. Participants in the pilot 

study were satisfied and accepted Cell-POS very well. Cell-POS was user-friendly and 

perceived as useful. The results suggest that through the information that was provided 

(i.e. Educational messages – Health, nutrition, life, social, woman, and prevention) and 

through reminders, participants felt a sense of empowerment and motivation, wanted to 

participate and be involved in their healthcare. This pilot study has provided some insight 

about the promises that this study has to offer in a developing country environment; 

moreover, it also helped in giving directions to the randomized controlled trial that is 

currently taking place. The preliminary findings already demonstrate that innovative 

mHealth strategies can have a positive impact on its users. The results that are anticipated 

are that the RCT will show a substantial difference in health outcomes and user 

empowerment, allowing for future opportunities and advances in the field. Pursuing this 

further, the QUIPU project has demonstrated the importance of research projects and 

partnerships. The QUIPU network plans to expand and consolidate a research network in 

the Andean region, promoting South-South collaboration, as well as that of other 

universities and other institutions at a global level. Future plans are in the works as well, 

the next QUIPU conference will be held in March of 2011.  

 

Encouragement, interest, motivation, willpower and ambition is what drives people to 

achieve their desired goals despite the obstacles that might come along the way. Peru 

represents these scenarios.  Despite the barriers that exist, Peruvians are ingenious, 

innovators and find opportunities with whatever obstacles might be present. In addition, 

through proper planning, research initiatives and collaborative work, a successful project 

can be achieved.  Peru has great potential, and this is already starting to show through the 

current research and work that is currently taken place.  
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 Appendices 

Appendix A: Screenshots of the Cell-POS Application 

 

Figure 9: Screenshot of the configuration of the SMS text messages page 

 

 

 

Figure 10: Screenshot of the monthly report page 
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Figure 11: Screenshot of the links section page 
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Appendix B – Questionnaires at 3 and 6 months translated to English 
 
 
Universidad Peruana   Universidad de Washington Vía Libre 
Cayetano Heredia    
 

Survey for the project Cell-POS  
(auto administered) 

 
 
 

 
 
 
 

 
 
 
The following survey is part of a research study that intends to find ways to 
improve the take of medications for HIV/AIDS. We ask you to please answer the 
questionnaire, you can opt not to answer them at any time and it will not affect 
you in any way.  
 
The information obtained from the survey is strictly confidential and your 
physician or the personnel at the clinic do not have access to your answers. We 
ask you to answer with honesty, since this study is to find out what happens to 
patients under ART.   
 

Please take your time and read carefully each 
questions and complete or mark each with a 
check mark or circle the option that you 
consider the most appropriate (mark just one 
option) 

 
When you complete a section, let the coordinator of the study know so that you 
can receive further instructions. 
 

Thank you for your participation! 
 

Note: In the case that the participant has vision disability, the survey can be read 
by his/her companion and or a third party. 

 
 

 
Code: ____________    

 
DNI:  ____________ 

 
Date: ___/___/___ 
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Section 1 

Ease of use towards Cell POS 
 
Which of the following best describes your current situation in regards to the following 
questions: 

 
Section 2 

 
Perceived Usefulness towards Cell POS 

 
Which of the following best describes your current situation in regards to the following 
questions: 
 

 I strongly 
disagree 

 

I disagree 
 
 

I neither 
agree nor 
disagree 

 

I agree 
 
 

I strongly 
agree 

 
5. How useful are the Cell-POS 

reminders as an aid for 
taking your meds? 

o o o o o 

6. How useful are the Cell-POS 
reminders to help remember 
your appointments? 

o o o o o 

7. How useful are the 
educational messages from 
the Cell-POS system? 

 
o 

 
o 

 
o 

 
o 

 
o 

      

 I strongly 
disagree 

 

I disagree 
 
 

I neither 
agree nor 
disagree 

 

I agree 
 
 

I strongly 
agree 

 
1. It's easy for me to read the 

messages sent by the Cell-
POS system 

o o o o o 

2. It is easy for me to enter 
data into the system Cell-
POS (e.g. complete a 
monthly report) 

o o o o o 

3. It is easy for me to add a 
new reminder on the 
website of Cell-POS (e.g. a 
new medical appointment 
reminder) 

 
o 

 
o 

 
o 

 
o 

 
o 

4. It is easy for me to 
incorporate the Cell-POS 
system to my daily activities 

 
o 

 
o 

 
o 

 
o 

 
o 
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 I strongly 

disagree 

 

I disagree 
 
 

I neither 
agree nor 
disagree 

 

I agree 
 
 

I strongly 
agree 

 
8. Cell-POS enhance my 

knowledge related to HIV 
treatment 

 
o 

 
o 

 
o 

 
o 

 
o 

9. Cell-POS will improve my 
ability to take my 
medications correctly and on 
time 

 
o 

 
o 

 
o 

 
o 

 
o 

10. In general, it is important for 
me to receive reminders 
from the Cell-POS system 

 
o 

 
o 

 
o 

 
o 

 
o 

11. In general, I think it is 
important that all HIV 
patients receive reminders 
from the Cell-POS system 

 
o 

 
o 

 
o 

 
o 

 
o 

 
Section 3 

 
Survey: Information – Motivation – Behavior (IMB model) 

  
 I strongly 

disagree 

 

I disagree 
 
 

I neither 
agree nor 
disagree 

 

I agree  
 
 

I strongly 
agree 

 
I3 Skipping a few of my HIV 
medications from time to time 
would not really hurt my health. 

 
o 

 
o 

 
o 

 
o 

 
o 

I4 I know what the possible side 
effects of each of my HIV 
medications are 

 
o 

 
o 

 
o 

 
o 

 
o 

I5 As long as I am feeling 
healthy, missing my HIV 
medications from time to time is 
OK 

 
o 

 
o 

 
o 

 
o 

 
o 

I7 If I don’t take my HIV 
medications as prescribed, 
these kinds of medications may 
not work for me in the future. 

 
o 

 
o 

 
o 

 
o 

 
o 

I9 I know how my HIV 
medications interact with alcohol 
and drugs 

 
o 

 
o 

 
o 

 
o 

 
o 
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Section 4 

 
Empowerment 

 
Check the option you consider the most appropriate. 

 
 Never 

(0) 

 

Rarely 
(1) 

Sometimes 
(2) 

Often 
(3) 

Very Often 
(4) 

 
1. The decision to start or 

stop medicines is mine, 
not the doctor’s 

o o o o o 

2. I am pressurized into 
choosing the treatment 
my doctor suggests 

o o o o o 

3. My doctor supports my 
decisions about 
medicines, whether or 
not he/she agrees with 
them. 

 
o 

 
o 

 
o 

 
o 

 
o 

4. My doctor seeks my 
views about treatment 
before prescribing a 
medicine. 

 
o 

 
o 

 
o 

 
o 

 
o 

5. I feel I am actively 
involved in decisions 
about my drug treatment. 

 
o 

 
o 

 
o 

 
o 

 
o 

6. My doctor asks how I 
have got on with my 
Medicines 

o o o o o 

7. My doctor describes a 
range of treatment 
options, and lets me 
choose what to do. 

o o o o o 

8. I am not given enough 
information to be actively 
involved in making 
choices about treatment 

o o o o o 

9. I feel satisfied with the 
contribution I make to 
decisions about my 
medicines 

o o o o o 

10. My doctor explains why 
he/she wants me to take 
a medicine 

o o o o o 
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Aditional Comments 
 
Is it possible that we might not have considered some important points related to ease of use, 
usefulness and/or some barriers regarding Cell POS.  
We would much appreciate if you would add further suggestions and/or comments below:  

 
____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________ 

 

 
 

 
¡ THANK-YOU VERY MUCH FOR YOUR TIME! 
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Survey for Cell-POS (administered by the coordinator of 
the study) 

 
  
 
 
 
 
 
 
 
 
 

        Universidad Peruana    –          Universidad de Washington           –      Vía Libre 
          Cayetano Heredia     

                                                                                                            
 

Cell-POS 

 
Code: ____________    

 
DNI:  ____________ 

 
Date: ___/___/___ 
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1. How frequent do you send text messages? 

 
 

Every day or 
almost every 

day (4 or more 
times a week 

 
(0) 

 
Several 
times a 

week (2-3 a 
week) 

 
(1) 

 
Once a week 

 
 
 
 

(2) 

 
Sometimes 

a month 
 
 
 

(3) 

 
Never 

 
 
 
 

(4) 

 
 

2. How frequent do you receive text messages? 
 
 
 
 
 
 
 
 

 
3. How many times have you logged in the Cell-POS website since you started the project? 

 
  Times 

 
4. What do you think of the website Cell-POS?  (Discuss if there were problems accessing 

the site, why they do not enter the cite, what barriers exist – ie. They don’t know how to 
go into the site, might not want others to see them, etc)  
 
 

5. What were the (3) parts you least liked about the system 
 
 

6. What were the (3) parts you least liked about the system 
 
 

7. In general, did the Cell POS system meet your expectations? Si/no, porque? 
 
 

8. Will you like to continue using the Cell-POS system 
 
 

9. Additional Comments 

 
Every day or 
almost every 

day (4 or more 
times a week 

 
(0) 

 
Several 
times a 

week (2-3 a 
week) 

 
(1) 

 
Once a week 

 
 
 
 

(2) 

 
Sometimes 

a month 
 
 
 

(3) 

 
Never 

 
 
 
 

(4) 
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Questionnaires at three and six months in Spanish 
 
Universidad Peruana Universidad de Washington Via Libre 
Cayetano Heredia    

 
Encuesta Evaluación Piloto del proyecto Cell-POS  

3 y 6 meses 
(auto administrada)  

 
 

Código: ____________    
 
DNI:  ____________ 
 
Fecha de aplicación: ___/___/___ 

El siguiente cuestionario forma parte de una investigación que busca evaluar el 
sistema computarizado usando celulares y la Internet para la mejorar la toma de 
medicinas contra el VIH/SIDA.  A continuación te pedimos que voluntariamente 
respondas a los cuestionarios, puedes decidir no responderlos en cualquier 
momento y esto no tendrá ninguna repercusión sobre la atención médica que te 
brindamos a ti o a tus familiares usuarios de los servicios en esta institución. 
 
La información que obtendremos de los cuestionarios es estrictamente 
confidencial y tu médico o personal de la clínica no podrán ver tus respuestas.  
Te pedimos que contestes con toda la honestidad posible, pues este estudio es 
para conocer qué pasa realmente con los pacientes en terapia antiretroviral. 

 
Por favor lee detenidamente  cada 
pregunta y completa o marca con un aspa(x) o 
encierra con un círculo la alternativa que 
consideres la más adecuada (marca sólo una 
respuesta) 

 
Por favor cuando acabes cada sección, solicita a la coordinadora del estudio 
para que recibas instrucciones sobre cómo contestar cada sección. 
 

¡Gracias por tu participación! 
 

Nota: En el caso de que el participante tenga deficiencia de la visión puede ser 
leído por su acompañante y/o terceros 
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Sección 1 

Facilidad de uso de Cell POS 
 
Cual de las siguientes frases describe mejor tu situación actual con respecto a las 
preguntas a continuación?: 
 

 
Totalmente 

en 
desacuerdo 

 

En 
desacuerdo 

 
 

Ni de 
acuerdo, 

ni en 
desacuerd

o 
 

De 
acuerdo 

 
 

Completa
mente de 
acuerdo 

 

1. Los mensajes enviados 
por el sistema Cell-POS 
son claros y 
comprensibles 

 
o 

 
o 

 
o 

 
o 

 
o 

2. Es fácil para mí ingresar 
datos al sistema Cell-
POS (ejemplo: llenar un 
reporte mensual) 

 
o 

 
o 

 
o 

 
o 

 
o 

3. Es fácil para mi agregar 
un nuevo recordatorio 
en la página Web de 
Cell-POS (ejemplo: un 
nuevo recordatorio de 
citas médicas) 

 
o 

 
o 

 
o 

 
o 

 
o 

4. Es fácil para mí 
incorporar el sistema 
Cell-POS a mis 
actividades diarias 

 
o 

 
o 

 
o 

 
o 

 
o 
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Sección 2 

Utilidad uso de Cell POS 
 
Cual de las siguientes frases describe mejor tu situación actual con respecto a las 
preguntas a continuación?: 

 

Nada útil  

 
 

Poco útil 
 
 

     No sé 

 
 

Útil 
 
 

Muy útil 

 

5. ¿Qué tan útiles son los 
recordatorios de Cell-POS 
como ayuda para la toma 
de tus medicinas? 

o o o o o 

6. ¿Qué tan útiles son los 
recordatorios de Cell-POS 
como ayuda para no olvidar 
tus citas médicas? 

o o o o o 

7. ¿Qué tan útiles son los 
mensajes educativos de 
Cell-POS? 

 
o 

 
o 

 
o 

 
o 

 
o 

 
Totalmente en 

desacuerdo 

 

En 
desacuerdo 

 
 

Ni de 
acuerdo, ni 

en 
desacuerdo 

 

De 
acuerdo 

 
 

Completa
mente de 
acuerdo 

 

8. Cell-POS mejoro mi 
conocimiento relacionado al 
tratamiento del VIH 

 
o 

 
o 

 
o 

 
o 

 
o 

9. Cell-POS mejoro mi 
habilidad de tomar mis 
medicamentos 
correctamente y en el 
momento debido 

 
o 

 
o 

 
o 

 
o 

 
o 
 

10. En general, es 
importante para mi recibir 
los mensajes recordatorios 
del sistema Cell-POS  

 
o 

 
o 

 
o 

 
o 

 
o 

11. En general, yo pienso 
que es importante que todos 
los pacientes reciban los 
mensajes recordatorios del 
sistema Cell-POS 

 
o 

 
o 

 
o 

 
o 

 
o 
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Sección 3 

 
Encuesta: Información – Motivación – Habilidades Conductuales 

(IMB model) 
 

 
 Totalmente en 

desacuerdo 

 

En 
desacuerdo 

 
 

Ni de 
acuerdo, ni 

en 
desacuerdo 

 

De 
acuerdo 

 
 

Completam
ente de 
acuerdo 

 
I3 No le haría daño a mi 
salud si no tomo alguna de 
mis medicinas de vez en 
cuando. 

 
o 

 
o 

 
o 

 
o 

 
o 

I4 Yo sé cuales son los 
efectos secundarios de cada 
una de mis medicinas contra 
el VIH (si causan mareos, 
dolor de cabeza, náuseas). 

 
o 

 
o 

 
o 

 
o 

 
o 

I5 Mientras yo me siento 
sano, está bien si de vez en 
cuando no tomo alguna de 
mis medicinas contra el VIH. 

 
o 

 
o 

 
o 

 
o 

 
o 

I7 Si no tomo mis medicinas 
contra el VIH de la manera 
como me los recetaron, estas 
medicinas pueden no 
funcionar para mí en el 
futuro. 

 
o 

 
o 

 
o 

 
o 

 
o 

I9 Yo sé como mis medicinas 
contra el VIH funcionan 
cuando se combinan con el 
alcohol y otras drogas. 

 
o 

 
o 

 
o 

 
o 

 
o 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sección 4 
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Empoderamiento 
 

Encierra la opción que consideras te describe mejor. 
 Nunca 

(0) 

 

Raramente 
(1) 

A veces 
(2) 

Frecuent
emente 

(3) 

Siempre 
(4) 

 
1. La decisión de empezar o 

dejar de tomar mis 
medicinas es mía, y no la 
de mi médico 

o o o o o 

2. Me siento presionado en 
escoger el tratamiento que 
mi médico sugiere 

o o o o o 

3. Mi médico me apoya en 
mis decisiones sobre la 
toma de mis medicinas, 
aunque él o ella este de 
acuerdo o no 

 
o 

 
o 

 
o 

 
o 

 
o 

4. Mi médico me pide mi 
opinión sobre el 
tratamiento antes de 
recetar una  medicina 

 
o 

 
o 

 
o 

 
o 

 
o 

5. Yo siento que estoy 
involucrado activamente  
en mis decisiones sobre mi 
tratamiento 

 
o 

 
o 

 
o 

 
o 

 
o 

6. Mi médico me pregunta 
como me va con la toma 
de mis medicinas 

o o o o o 

7. Mi médico me explica las 
opciones sobre el 
tratamiento, y me deja 
escogerlo 

o o o o o 

8. No me dan suficiente 
información para estar 
involucrado activamente en 
las decisiones sobre mi 
tratamiento 

o o o o o 

9. Me siento satisfecho con 
las contribuciones que 
hago en las decisiones 
sobre la toma de mis 
medicinas 

o o o o o 

10. Mi médico me explica por 
qué él o ella quiere que 
tome mis medicinas 

o o o o o 
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¡ MUCHAS GRACIAS POR TU TIEMPO ! 

 
 

 

 
 
 
 
 
 
 

 
19. Comentarios Adicionales 
 
Es posible que no hayamos considerado algunos puntos importantes relacionados a la facilidad de uso, 
utilidad percibida y/o algunas barreras para el uso de Cell POS.  
Mucho le agradeceremos si nos pudiese  brindar sugerencias y/o comentarios adicionales a continuación:  

 
_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

___________________________________________________ 

 



 

 

71 
 
 
 

 Encuestas del proyecto Cell-POS (administradas 
por el coordinador de estudio) 

3 y 6 meses 
 

  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
Código: ____________    

 
DNI:  ____________ 

 
Fecha de aplicación: ___/___/___ 
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1. Con qué frecuencia usted envía mensajes de texto en su celular? 
 
 
 
 
 
 
 
 
 

2. ¿ Con qué frecuencia usted recibe mensajes de texto en su celular? 
 
 
 
 
 
 
 
 
 

 
 

3. Cuantas veces ingreso a la pagina web Cell Pos desde el inicio del poyecto 
    

Veces 
 
 

4. Que opines de la pagina Web Cell-POS? (Discutir si hubieron problemas de 
acceso, por que no acceden a la pagina web, que barreras tienes para el acceso 
–por ejemplo: no saben como entrar, miedo a que otros lo vean, etc) 
 
 

5. Cuales fueron las (3) mejores partes y/o las que te gustaron más del sistema? 
 

 
6. Cuales fueron las (3) partes que te gustaron menos? 

 
 

7. En general, este programa cumplió tus expectativas? Si/no, porque 
 
 

8. Te gustaría seguir usando el sistema Cell-POS? 
 
 

9. Comentarios Adicionales 

 
Todos los días o 

casi todos los 
días (4 o más 

veces  por 
semana 

(0) 

 
Varias veces/ 
semana   (2-3 

veces) 
 
 

(1) 

 
Una vez / 
semana 

 
 

 
(2) 

 
Algunas 
veces al  

mes 
 
 

(3) 

 
Nunca 

 
 

 
 

(4) 

 
Todos los días o 

casi todos los 
días (4 o más 

veces  por 
semana 

(0) 

 
Varias veces/ 
semana   (2-3 

veces) 
 
 

(1) 

 
Una vez / 
semana 

 
 

 
(2) 

 
Algunas 
veces al  

mes 
 
 

(3) 

 
Nunca 

 
 

 
 

(4) 
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Appendix C: Ethics Approval 

 
Figure 12: Ethics Approval 
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Figure 13: Ethics Application - Page 1 
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Figure 14: Ethics Application - Page 2 
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Figure 15: Ethics Application - Page 3 
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Figure 16: Ethics Application - Page 4 
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Figure 17: Ethics Application - Page 5 
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Figure 18: Ethics Application - Page 6 
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Figure 19: Ethics Application - Page 7 
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Figure 20: Ethics Application - Page 8 



 

 

82 

 

Figure 21: Ethics Application - Page 9 
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Figure 22: Ethics Application - Page 10 
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Figure 23: Ethics Application - Page 11 
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Figure 24: Ethics Application - Page 12 
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Figure 25: Ethics Application - Page 13 
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Figure 26: Ethics Application - Page 14 
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Figure 27: Ethics Application - Page 15 
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Figure 28: Ethics Application - Page 16 



 

 

90 

 

Figure 29: Ethics Application - Page 17 
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Appendix D – QUIPU Questionnaire 
  

Discussion with Latin American Experts – Group 2 QUIPU translated to 
English 

 
1. Identification of problems and necessities: Which are the principle problems 
related to training programs in Medical Informatics in the Andean region and 
Latin America (i.e. student enrollment, careers, employment after graduating)? 
 
Discussion regarding curriculum 
 
2. What knowledge, skills and abilities are needed to improve research and 
training in the Andean region and Latin America? 
 
3.  What kind of resources is needed? 
 
4. What is the profile of the students that are interested in pursuing studies in 
biomedical informatics? 
 
Possible area of research 
 
5. What area of research should be covered? 
 
6. What areas of research should not be covered or should be be prioritized  
7. What are the most feasible funding mechanisms? 
 
Multidisciplinary Work 
 
 
8. What level of multidisciplinary work in biomedical informatics in your region at 
 

 
 
 

Participants will be divided into groups to discuss and prepare a summary for 
presentation and discussion. 
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Discusión con Expertos Latino Americanos – Grupo 2 QUIPU 

 
1. Identificación de problemas y necesidades: ¿Cuáles son los principales 
problemas relacionados a programas de entrenamiento en Informática 
Biomédica en la Región Andina y Latino América (ejemplo: enrolamiento de 
estudiantes, carreras, empleos después graduarse)? 
 
Discusión sobre aspectos de currícula 
 
2.   ¿Qué  conocimientos, habilidades y competencias se necesitan para mejorar 
la investigación y entrenamiento en la Región Andina y Latino America? 
 
3.  ¿Que tipo de recursos humanos se necesitan?  
 
4. Cuál es el perfil de los estudiantes interesados en seguir estudios de 
informática biomédica? 
 
 
Posibles áreas de investigación 
 
5. ¿Cuáles áreas de investigación deberían cubrirse? 
 
6. ¿Qué áreas de investigación no deberían cubrirse o no son prioritarias? 
 
7. ¿Cuáles son los mecanismos de financiación mas factibles? 
 
Trabajo multidisciplinario 
 
8. A qué nivel de trabajo multidisciplinario se complementa la informática 
biomédica en su región? 
 
 
 
Los participantes se dividirán en grupos para la discusión y elaborarán un 
resumen para presentación y discusión. 
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Appendix E – Results to Cell–POS Questionnaires 
 
The Treatment-related Empowerment Scale (TES) 

Question 3months/ 
6 months 

Never Rarely Sometimes Often 
 

Very 
Often 

 

The decision to start or stop medicines is mine, not the doctor’s 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

100.0%(9) 
100.0%(9) 

 

I am pressurized into choosing the treatment my doctor suggests 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

11.1%(1) 
11.1%(1) 

88.9%(8) 
88.9%(8) 

 

My doctor supports my decisions about medicines, whether or not he/she agrees with them 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

100.0%(9) 
100.0%(9) 

 

My doctor seeks my views about treatment before prescribing a medicine 
 3 months 

6 months 
22.2%(2) 
22.2%(2) 

11.1%(1) 
22.2%(2) 

11.1%(1) 
11.1%(1) 
 

33.3%(3) 
22.2%(2) 

22.2%(2) 
22.2%(2) 

 

I feel I am actively involved in decisions about my drug treatment 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

100.0%(9) 
100.0%(9) 

 

My doctor asks how I have got on with my medicines 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

100.0%(9) 
100.0%(9) 

 

My doctor describes a range of treatment options, and lets me choose what to do 
 3 months 

6 months 
55.6%(5) 
55.6%(5) 

11.1%(1) 
11.1%(1) 

11.1%(1) 
11.1%(1) 

0.0%(0) 
0.0%(0) 

22.2%(2) 
22.2%(2) 

 

I am not given enough information to be actively involved in making choices about treatment 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

22.2%(2) 
11.1%(1) 

77.8%(7) 
88.9%(8) 

 

I feel satisfied with the contribution I make to decisions about my medicines 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

100.0%(9) 
100.0%(9) 

 

My doctor explains why he/she wants me to take a medicine 
 3 months 

6 months 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 

100.0%(9 
100.0%(9) 

 

Number of participants = 9
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Perceived ease of use to Cell POS 

Question 1 month/ 
3months/ 
6 months 

I strongly 
disagree 

I disagree I neither 
agree nor 
disagree 

I agree 
 

I strongly 
agree 

 

It's easy for me to read the messages sent by the Cell-POS system 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

33.3%(3) 
22.2%(2) 
11.1%(1) 

66.7%(6) 
77.8%(7) 
88.9%(8) 

 

It is easy for me to enter data into the system Cell-POS (e.g. complete a monthly report) 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
11.1%(1) 
0.0%(0) 

11.1%(1) 
0.0%(0) 
11.1%(1) 

66.7%(6) 
44.4%(4) 
44.4%(4) 

22.2%(2) 
44.4%(4) 
44.4%(4) 

 

It is easy for me to add a new reminder on the website of Cell-POS (e.g. a new medical appointment 
reminder) 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

66.7%(6) 
0.0%(0) 
11.1%(1) 

22.2%(2) 
44.4%(4) 
33.3%(3) 

11.1%(1) 
55.6%(5) 
55.6%(5) 

 

It is easy for me to incorporate the Cell-POS system to my daily activities 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

55.6%(5) 
11.1%(1) 
11.1%(1) 

44.4%(4) 
88.9%(8) 
88.9%(8) 

 

Number of participants = 9 

 

Perceived usefulness to Cell POS 

Question 1 month/ 
3months/ 
6 months 

I strongly 
disagree 

I disagree I neither 
agree nor 
disagree 

I agree 
 

I strongly 
agree 

 

How useful are the Cell-POS reminders as an aid for taking your meds? 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

33.3%(3) 
0.0%(0) 
0.0%(0) 

66.7%(6) 
100.0%(9) 
100.0%(9) 

 

How useful are the Cell-POS reminders to help remember your appointments? 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

33.3%(3) 
11.1%(1) 
0.0%(0) 

66.7%(6) 
88.9%(8) 
100.0%(9) 

 

How useful are the educational messages from the Cell-POS system? 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

44.4%(4) 
11.1%(1) 
0.0%(0) 

55.6%(5) 
88.9%(8) 
100.0%(9) 

 

Cell-POS enhance my knowledge related to HIV treatment 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

22.2%(2) 
0.0%(0) 
0.0%(0) 

11.1%(1) 
44.4%(4) 
33.3%(3) 

66.7%(6) 
55.6%(5) 
66.7%(6) 

 

Cell-POS will improve my ability to take my medications correctly and on time 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

11.1%(1) 
0.0%(0) 
0.0%(0) 

33.3%(3) 
33.3%(3) 
11.1%(1) 

55.6%(5) 
66.7%(6) 
88.9%(8) 

 

In general, it is important for me to receive reminders from the Cell-POS system 
 1 month 

3 months 
6 month 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

44.4%(4) 
0.0%(0) 
0.0%(0) 

55.6%(5) 
100.0%(9) 
100.0%(9) 
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In general, I think it is important that all HIV patients receive reminders from the Cell-POS system 
 1 month 

3 months 
6 month 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

33.3%(3) 
11.1%(1) 
11.1%(1) 

66.7%(6) 
88.9%(8) 
88.9%(8) 

 

Number of participants = 9 

 

Information-Motivation-Behavioural Skills (IMB) model 

Question 1 month/ 
3months/ 
6 months 

I strongly 
disagree 

I disagree I neither 
agree nor 
disagree 

I agree 
 

I strongly 
agree 

 

Skipping a few of my HIV medications from time to time would not really hurt my health 
 1 month 

3 months 
6 months 

2.22%(2) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

22.2%(2) 
11.1%(1) 
33.3%(3) 

55.6%(5) 
88.9%(8) 
66.7%(6) 

 

I know what the possible side effects of each of my HIV medications are 
 1 month 

3 months 
6 months 

11.1%(1) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
11.1%(1) 
0.0%(0) 

22.2%(2) 
33.3%(3) 
11.1%(1) 

66.7%(6) 
55.6%(5) 
88.9%(8) 

 

As long as I am feeling healthy, missing my HIV medications from time to time is OK 
 1 month 

3 months 
6 months 

11.1%(1) 
0.0%(0) 
0.0%(0) 

11.1%(1) 
0.0%(0) 
0.0%(0) 

11.1%(1) 
0.0%(0) 
0.0%(0) 

22.2%(2) 
0.0%(0) 
77.8%(7) 

44.4%(4) 
100.0%(9) 
22.2%(2) 

 

If I don't take my HIV medications as prescribed, these kinds of medications many not work for me 
in the future 
 1 month 

3 months 
6 months 

11.1%(1) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

11.1%(1) 
0.0%(0) 
0.0%(0) 

11.1%(1) 
11.1%(1) 
88.9%(8) 

66.7%(6) 
88.9%(8) 
11.1%(1) 

 

I know how my HIV medications interact with alcohol and street drugs 
 1 month 

3 months 
6 months 

0.0%(0) 
0.0%(0) 
0.0%(0) 

0.0%(0) 
0.0%(0) 
0.0%(0) 

55.6%(5) 
11.1%(1) 
66.7%(6) 

11.1%(1) 
11.1%(1) 
0.0%(0) 

33.3%(3) 
77.8%(7) 
33.3%(3) 

 

Number of participants = 9
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Appendix F – Cell-POS results of the semi-structured interviews 

 

Evaluation	  after	  3	  months	  
	  

1. How	  frequent	  do	  you	  send	  text	  messages	  
	  

Participant	   Every	  day	  or	  
almost	  every	  
day	  (4	  or	  more	  
times	  a	  week)	  

Several	  times	  
a	  week	  (2-‐3	  
times	  a	  
week)	  

Once	  a	  
week	  

Sometimes	  a	  
month	  

Never	  

1	   	   	   X	   	   	  
2	   	   X	   	   	   	  
3	   	   	   	   	   X	  
4	   	   X	   	   	   	  
5	   	   X	   	   	   	  
6	   	   X	   	   	   	  
7	   	   	   X	   	   	  
8	   	   X	   	   	   	  
9	   	   	   	   	   X	  
	  
	  

2. How	  frequent	  do	  you	  receive	  text	  messages	  
	  
Participant	   Every	  day	  or	  

almost	  every	  
day	  (4	  or	  more	  
times	  a	  week)	  

Several	  times	  
a	  week	  (2-‐3	  
times	  a	  
week)	  

Once	  a	  
week	  

Sometimes	  a	  
month	  

Never	  

1	   	   X	   	   	   	  
2	   	   X	   	   	   	  
3	   	   X	   	   	   	  
4	   	   X	   	   	   	  
5	   X	   	   	   	   	  
6	   	   X	   	   	   	  
7	   	   X	   	   	   	  
8	   	   X	   	   	   	  
9	   	   X	   	   	   	  
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3. How	  many	  times	  have	  you	  used/entered	  the	  Cell	  Pos	  website	  since	  you	  
started	  the	  project	  

Participant	   Times	  
1	   3	  
2	   4	  
3	   10	  
4	   4	  
5	   4	  
6	   4	  
7	   5	  
8	   3	  
9	   3	  

	  
4. What do you think of the website Cell-POS?  (Discuss if there were problems 

accessing the site, why they do not enter the cite, what barriers exist – i.e. 
They don’t know how to go into the site, might not want others to see them, 
etc.) 
Participant 1: At home there is no Internet, and since the lady I work with is an 
elderly I feel bad leaving her alone, I’m also not really good with it and when I 
have gone to check my email, a friend comes with me. But I hope to go once I 
return from the trip (after the winter season). – shows an interest in wanting to go 
Participant 2: Easy to use and change the SMS or find sites with information, 
even though I don’t go into the website often because since I started working, it 
makes it difficult.  
Participant 3: The last time I logged in was in May, there are problems with the 
Internet at home; I no longer have Internet at home. I don’t go to cabinas because 
I’m afraid about the lack of privacy in these places. The cabina closest to me 
occasionally monitors what the user is looking at.  
Participant 4: Because of works and studies, when I get home, I’m too tired to 
even check my email. At work I don’t usually log into personal pages, and I 
consider Cell POS to be a personal page. I wouldn’t want anybody asking me 
what I’m doing looking at in that page.  
Participant 5: I have not used it since the Internet is not appealing to me, in 
addition I don’t have a lot of time, but I’m saddened that I haven’t used the 
system to be able to make comments.  – wants to participate, be involved 
Participant 6:  It’s good, there’s recent literature and that is good for us, but there 
are no testimonials, I would like to have that and be able to comment on our 
diagnostic.  – wants to participate, be involved be part of the social community 
Participant 7: Due to the fact that work is far from home, in a camp, I’m mostly 
the entire month  in camp sites, near mines and production centers,  there is hardly 
good signal(coverage) or no Internet at all, that has caused me to not be able to 
check the website and do the report. What I do remember is that it is easy to add 
or change different types of SMS messages and that the links on the sites are 
recent (I liked the MEDLINE link).  
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Participant 8: I think I don’t log in is because of my work, for example I don’t go 
to the Internet to look at my email and the few times that I have gone is to look at 
jacket models so that I can continue making them. I’m in a time that everything is 
sewing.  
Participant 9:  I don’t have Internet that is why I haven’t logged in, however the 
three times that I did use it, I found it simple. - easy 
 

5. What were the (3) best parts and / or what do you like best about the system?  
Participant 1: I liked everything, even though I don’t use the Internet. I liked the 
SMS messages I received and found them useful. The usefulness of the SMS is 
what helps me to take my pills (medication) and it also helps my “patrona” 
because she takes note of the time in which the SMS arrives and then I’m ready to 
take my pills. 
Participant 2: I liked the fact that I had the ability to change the SMS’, the SMS 
that I receive, even though at times they take longer to arrive. Those are the things 
that I most like about the system, those two. – Ability to: have the power to 
change, be able to have a say/be part of 
Participant 3:The medication reminders and the ones that talk about nutrition are 
my favorite, because they help me be healthy and I apply some of them when I 
buy my fruits and vegetables, and ingredients for lunch/dinner.  - Educational 
messages 
Participant 4: The SMS and appointment reminders. 
Participant 5: I only have two, the ease in which the SMS arrive and how easy the 
readable language is. The webpage is also simple enough to login. – simple = 
easy 
Participant 6: Receiving the medication reminder and advices; having the option 
to let us know when the next appointment is going to be and the fact that if they 
can’t come in for an appointment the cell-POS team calls us  and asks them the 
questions over the phone, this way we are able to give them our opinion and we 
thank them for the service.  wants to participate, be involved be part of the social 
community 
Participant 7: Medication reminders, messages with information and tips, the fact 
that I can make modifications and can read about medical advances. – 
empowerment through education 
Participant 8: The SMS’, that, because before there were several minutes that 
would go by and I wouldn’t take my pills. But now I try to hurry in having 
everything ready to take them. I forget less 
Participant 9: The ones that I enjoyed the best are the messages, the 
questionnaires (they made me think on how I leading my treatment) and the 
reminders. 
 

6. What were the (3) parts you least liked about the system?  
Participant 1: Nothing, there are no current problems with the arrival of the SMS , 
if there is a day  that goes by and they don’t arrive, that is how I am and I feel 
fine. 
Participant 2: That the SMS at times take longer to arrive by a few minutes. 
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Participants 3: When the messages didn’t arrive. At the moment there is nothing 
that makes me feel uncomfortable. 
Participant 4: There have been occasions where the SMS did not arrive at the 
exact time, for example a month ago, I didn’t receive at night and in other 
occasions they were delayed by 5 or 6 minutes. 
Participant 5: At times when the messages didn’t arrive. 
Participant 6: The period when the SMS didn’t arrive, although I think that there 
are times when there is something wrong with my cell because I don’t receive 
them, but it has happened on a few occasions (3 or 4 ). 
Participant 7: Only when the messages didn’t arrive. 
Participant 8: Everything has gone well and I like it.  
Participant 9:  I am conformed, everything is fine. 
Comments – Only when the messages did not arrive 

 
7. In general, did the Cell-POS system meet your expectations?  

Participant 1: Yes, of course, everything is good, that is the reason I want to 
continue.  
Participant 2: Everything is good for me, for this reason it is meeting my 
expectations. 
Participant 3: Yes because I was able to participate longer than initially expected 
and I thank-you for that. – user is appreciative, involved wants to participate 
Participant 4: Yes, because it helps me to prepare for the taking of my medicines” 
Participant 5: Yes, I feel comfortable with the project. 
Participant 6: Yes, because it is an advantage to be able to “have this”, in which it  
reminds us of important things like medicine. 
Participant 7: Everything is going well, it is meeting my expectations, it is a great 
effort what this project is doing for us and the least we can do is to thank them.” – 
user is appreciative. 
Participant 8: Yes because I though that it would only be for one month, but I can 
continue receiving the SMS y and I hope that I will be able to login into the site 
Participant 9: Yes, because I’m fine (well) , even though I can’t receive the 
messages everyday. 
 

8. Would you like to continue using the Cell-POS system (e.g. do you like to 
continue receiving SMS)?  

 
Participant Yes / No 

1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 Yes 
6 Yes 
7 Yes 
8 Yes 
9 Yes 
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9. Additional Comments 
Most participants did not have additional comments; everything in their opinion is 
good.  
Participant 3: I hope more people are using it because it truly is worthwhile 

 
Evaluation after 6 months 

 
1. How frequent do you send text messages 

 
Participant Every day or 

almost every 
day (4 or more 
times a week) 

Several times 
a week (2-3 
times a week) 

Once a week Sometimes a 
month 

Never 

1   X   
2  X    
3    X  
4  X    
5  X    
6  X    
7   X   
8  X    
9     X 

 
 

2. How frequent do you receive text messages 
 
Participant Every day or 

almost every 
day (4 or more 
times a week) 

Several times 
a week (2-3 
times a week) 

Once a week Sometimes a 
month 

Never 

1  X    
2  X    
3  X    
4  X    
5 X     
6 X     
7 X     
8  X    
9  X    
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3. How many times have you used/entered the Cell Pos website since you 
started the project 

Participant Times 
1 3 
2 6 
3 12 
4 4 
5 4 
6 4 
7 5 
8 3 
9 5 

 
4. What do you think of the website Cell-POS?  (Discuss if there were problems 

accessing the site, why they do not enter the cite, what barriers exist – i.e. 
They don’t know how to go into the site, might not want others to see them, 
etc.) 
Participant 1: I don’t have Internet at home. 
Participant 2: I think it is good because it is easy to use, even though I don’t log in 
often 
Participant 3: I was able to access the site when I went to VL, to add my next 
appointment and then to check a page on another occasion. Everything is fine and 
I still remember my login information – shows that access is limited, not at home 
or café, she log into at the clinic 
Participant 4: I have not used it often, but its not difficult to do so, it more a factor 
of laziness and limited time off. Anyways the messages arrive and that helps me 
out a lot. 
Participant 5: I haven’t accessed the site again, because I don’t really like the 
Internet and i don’t trust going to cyber cafes or that they might find my data 
information, maybe its not like that but I’m not sure – don’t trust, privacy and 
confidentiality issue 
Participant 6: I like it because it is easy and you can access the site anywhere and 
you don’t have to enter a lot of information to enter the site, also I was told that it 
is secure and no one can find out that I’m enrolled. – privacy issues  
Participant 7: Good, we can change our appointment dates, although because of 
work it is better for me to call and ask you to program the appointments with Dr. 
X, the lab and other things. 
Participant 8: Honestly, I have not accessed the site for months, 3 or 2, my work 
makes me sacrifice many things and I can’t read the Internet, only things for 
works related to sewing. 
Participant 9: At work and with you (coordinator at Via Libre and in her office) I 
have been able to view the site, i like the colors and it is easy how to access. 
Because I’m getting taught on how to use email, at work I have check the site, I 
have written my number and password (on an email) and access the site.  
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5. What were the (3) best parts and / or what do you like best about the system?  
 
Participant 1: It helps a lot to take the pills in an exact form and one is not worried 
about forgetting and one is informed about other topics. 
Participant 2: The ease of how the messages are received, even though each time, 
the time is short to find the water to take the pill but that is good.  
Participant 3:  The pages with information, specially the txt messages, I like them 
a lot, the nutritional and the ones that uplift the mood, they are like advices.  
Participant 4: The messages to take the medications and the messages that make 
us thinks about how to improve our lives (nutrition for example) – information  
Participant 5: Aside from the trust (privacy issue) issue, the site is easy to use. The 
messages are very supportive (apoyan) and each time I’m more punctual.  
Participant 6: Receiving the messages to remind me about my clinic appointments 
and the time of the intake of the medicines. And that the information in the 
Internet is very good. 
Participant 7: The reminder to take the medicines, the appointment alerts (notified 
the previous day), and how easy is to use the site, login in is easy. 
Participant 8: The messages, that is right. The ones that remind me about the 
medicines are good, now I hardly ever miss the time, very rarely. I also like the 
ones that give you advice.  
Participant 9: n/a 
 

6. What were the (3) parts you least liked about the system?  
 

Participant 1: Nothing. 
Participant 2: Only that I changed the time to receive SMS  - not relevant to the 
system but a changed that was made by his action 
Participant 3: Nothing 
Participant 4: At the moment nothing, before when they did not arrive, but now 
I’m used to them arriving late, and later I will get used to it when they will not 
longer arrive (I assume at the end of the study) 
Participant 5:  That the messages were taking longer to arrive or did not arrive, but 
that was very little 
Participant 6:  In the last months, nothing. 
Participant 7: At the moment nothing 
Participant 8: Nothing only that i cannot access the site to read because of the time 
limitation.  
Participant 9 – Nothing, I have to thank you very much. 
 
User are overal happy with the system.  

7. In general, did the Cell POS system meet your expectations?  
 
Participant 1 – Yes everything is good, well. 
Participant 2 – Yes I feel great and it’s reliable 
Participant 3 – I like it a lot, it meets my expectations  
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Participant 4 – Yes it met my expectations and it will continue to do so, it is really 
good 
Participant 5 – But of course, claro que si!   
Participant 6 – The program is really good, better than I had expected 
Participant 7 – Yes, I am very good, the program is good, my expectations are 
well and I am satisfied. However they are no longer here when I’m there, but they 
do call.  
Participant 8: Yes miss, everything that I thought it would be and what I was told 
it would have 
Participant 9 – Yes, a lot . I’m happy with the project. 
 

8. Would you like to continue using the Cell-POS system (e.g. do you like to 
continue receiving SMS)?  

 
Participant Yes / No 

1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 Yes 
6 Yes 
7 Yes 
8 Yes 
9 Yes 

 
  

9. Additional Comments 
 

Participant 1: I hope that most people are using it well and feel happy about the joyful 
and good messages they are sending us.  
 
Participant 4: I’m sadden that the next time I have to go for an appointment,  I will 
not be able to  go to the Cell-POS office to get help on how to program my next 
appointment, but its okay, the idea of trying it on my own or calling will do. But it 
was good to talk – the coordinator is not there 24/7 anymore due to the fact that she 
is recruiting participants for the RCT in another site.  
 
Participant 9 – everything is fine, I have shared what I can with my son. 


