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Longitudinal Study of Modified Directly Observed HAART 
Specific Aims

Marked reductions in the prices of anti-retroviral (ARV) medicines have made highly active antiretroviral therapy (HAART) potentially feasible in developing countries. In the past year, several countries in sub-Saharan Africa (including Mozambique) have developed ambitious plans for universal public sector HAART.  One of the greatest concerns regarding the implementation of these programs is the question of long-term adherence to ARVs. Poor adherence is not only a threat to individual treatment efficacy, but a potential cause of widespread drug resistance.  Strategies to improve adherence are critical to the success of these programs. This study proposal addresses the effectiveness of a modified directly observed therapy (DOT) in the context of HAART in the general urban population of Mozambique.
We propose a longitudinal randomized controlled trial that will evaluate the effectiveness of modified DOT to 1) increase long term adherence to HAART, 2) decrease high-risk sexual behavior, and 3) improve clinical outcomes.  Both intervention and control groups will receive standard HIV care, including HAART, individual in-clinic support with a team consisting of a clinical provider, clinical counselor, social worker, pharmacist, HIV Activist; and community-based peer support such as referral to HIV positive support groups. The intervention group will receive, in addition to standard care, modified in-clinic DOT Monday through Friday for the first 6 weeks of HAART therapy, administered by the HIV Activist who will also provide daily affirmational, emotional, informational support. 
All participants will be interviewed at baseline, immediately following the 6-week intervention, at 6 and 12 months after starting HAART. Adherence will be measured by self report, pharmacy refill data and unannounced pill counts. Adherence measures, social support, sexual behavior, and sexual network data will be collected via a pre-tested and piloted instrument. We will explore whether the frequent DOT encounters affect sexual behaviors, stigma, and other attitudes critical to the fight against HIV. Potential mediating factors, including age, sex, education, nutrition, psychosocial factors, and socioeconomic status, will be analyzed to provide timely understanding of the factors that facilitate adherence to HAART. Comparative and mixed models will be used to assess changes in sexual behavior associated with DOT. In addition, since we will measure pre-HAART baseline behaviors and attitudes, we can explore whether sexual behavior, attitudes on safe sex, and HIV/STD risk factors change after enrollment in HAART.

The study will provide critical information to improve adherence in a country now engaged in a massive scale-up of public sector HAART where non-adherence would be an enormous risk.  The study is also designed to strengthen the capacity to be able to carry out further projects to understand critical issues regarding HIV in Mozambique. Research training, equipment, staffing, and technical assistance will be supported by this grant.  
Specific Hypothesis:  We hypothesize that HAART recipients who are randomized to receive directly observed therapy (DOT) with peer support, will have significantly higher rates of adherence to HAART, better clinical outcomes, reduced risky behavior, and improved attitudes regarding safe sex behaviors
This hypothesis will be tested using a randomized controlled trial among 432 HAART enrollees. While the actual activity of ensuring that patients take their medications by directly observing therapy is one component of the intervention, the regular visits implicit in the DOT system will also provide structured opportunities for providing education and counseling to patients, and improving patients’ physical and psychological link with the clinic and their health care providers.  In the intervention group, DOT will be continued during the first phase of HAART therapy, during the time when patients may commonly experience side effects, and also when patients may be most unfamiliar with their medications, the life-long nature of their treatment, and the importance of maintaining adherence.  DOT will be supervised by an HIV Activist, an HIV+ peer who has been trained to address the problems and concerns of HIV patients. The HIV Activist will also counsel the participants at the Day Hospital, which is an outpatient clinic site where HAART, treatment of opportunistic infections, counseling, and coordination of home-based support services and PLWHA (people living with HIV/AIDS) support groups are all linked in a single setting.   The visits will include a social assessment, counseling on appropriate behaviors, and encouragement to enlist at least one family member or friend to participate in HAART adherence. Through assessment of mediating factors, the study will provide useful information to improve adherence among the Mozambique HIV+ population.

Modified DOT may positively affect the clinical outcomes by providing more information and support to the patient at a critical time, including better adherence, self care, and nutrition. Clearly, if modified DOT improves adherence over the long term, there will be less likelihood of rapid viral replication which could generate multi-drug resistant strains of HIV. We hypothesize that patients on DOT, through their greater exposure to HIV Activist support, will have better understanding of prevention, risky behavior, socio-cultural aspects of HIV and better attitudes toward stigma.  As above, through assessment of mediating factors (e.g., age, sex, SES, depression, self efficacy, stigma, types of support provided from social networks such as family, friends, and clinical workers), we can measure how these are associated with clinical outcomes and sexual behavior.
B.
Background and Rationale

B.1
Mozambique and its partners

Mozambique ranks among the top ten nations in the world in terms of HIV/AIDS burden.  It is estimated that 1.4 million of Mozambique’s 18.6 million inhabitants are currently infected with HIV, which is expected to rise to nearly 1.5 million by 2005.  Overall, 13% of adults are estimated to be infected in the country and over 20% of infected adults are thought to reside in cities of central Mozambique.  

As shown in Figure 1, the pattern of HIV prevalence by age and sex in Mozambique (modeled from other countries) indicates a high rate of early infection in young women (20-24 years) as well as high rates among men in their 30s and 40s.  The pattern reflects a social structure in which sexual activity between young girls and older men with social and economic power is common.  The high levels of infection among women at the most fertile point in their lives leads to greater risks of mother-to-child transmission (MTCT). 
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Over the past decade multiple intervention strategies to reduce HIV transmission have been implemented in Mozambique. These include information, educational and communication efforts (IEC), condom promotion, voluntary counseling and testing (VCT), prevention of mother-to-child transmission (pMTCT) with short course nevirapine, and treatment of other sexually transmitted diseases.  In spite of these efforts, HIV prevalence continues to grow.  The Ministry of Health (MOH), in partnership with the University of Washington (UW) and Health Alliance International (HAI), has already initiated public sector HAART treatment programs in two sites in central Mozambique, through the MTCT-Plus Initiative funded through the University of Columbia Mailman School of Public Health. This program started in February 2003 in Beira, Sofala Province, and is expected to start in January 2004 in Chimoio, Manica Province.  In addition, a national-level initiative to rapidly expand access to HAART has recently been approved by the MOH.  Several bilateral donors, the Clinton Foundation, and the Global Fund have committed a total of $330 million over 5 years for this initiative, which will expand and integrate HIV prevention with clinical HIV care.  Funding for the first two years of HAART is secure. In addition, President Bush has identified Mozambique as one of the 14 most afflicted countries in Africa and the Caribbean and will target funds to Mozambique through the New AIDS Emergency Relief Fund.  

The proposed model of the national HIV Care initiative will be centered on the Integrated Health Network (IHN). The IHN is comprised of several points of entry for HIV+ individuals, (including VCT, pMTCT, Tb care, STD clinics, and inpatient care), a Day Hospital where long term HIV care is initiated and followed up and outreach to peripheral health clinics, hospitals, and community-based support organizations.  All HIV+ clients from the entry points are referred to Day Hospitals, community services,  PLWHA groups for continued clinical and psychosocial support. HIV+ people will be enrolled into the Integrated Health Network (IHN) system anonymously, followed only by their unique code number. A standard VCT center includes 2-3 trained counselors who may or may not be health personnel and one supervisor who is a health professional.  All counselors and supervisors attend a standardized, two-week training program. The Beira sites began providing Modified-DOT care in May 2003.  

HAI is a USA-based non-governmental organization affiliated with the UW in Seattle, Washington. HAI and the UW have been working closely with the MOH for the past 15 years, principally in supporting MOH programs in HIV/AIDS, reproductive health, and malaria. HAI is also a leader in operations research; HAI research projects have been presented in biannual Mozambique national health conferences (11 in 1994, 8 in 1996, 12 in 2000) and in the local and international medical literature [1-12]. HAI has been an active participant as a member of the HIV Care Task Force and as the principal link to the Clinton Foundation which has raised funds for HIV/AIDS care in Mozambique. This close partnership between HAI and the MOH provide the foundation for future research opportunities in Mozambique. 

HAI also has collaborated with the UW Fogarty International AIDS Research and Training Program in the selection and MPH training at the University of Washington.  Eight fellows have been trained to date, including the National Directors of AIDS/STD (Dr. Rosa Marlene Manjate), Tuberculosis (Dr. Alfredo Mac-Arthur), Planning and International Cooperation (Dr. Humberto Cossa), the Regional (African) Center for Health and Development (Dr. Fatima Simao), and the previous Director of AIDS and the National Health Institute (Dr. Rui Gama Vaz). 
B.2
Adherence

The important relationship between adherence to HAART and response to treatment is clear. [13, 14]  However, many studies report poor adherence rates with HAART. [15] The HERS study[14] examined adherence rates over time and found that rates declined from 64% at one month to 45% at six months after initiation of HAART. [14] Efficacy depends upon strict adherence to complex dosing regimens. As adherence decreases, viral loads and the risk of progression to AIDS increase linearly.[16-18] Non- adherence also allows the virus to resume rapid replication and to generate multi-drug resistant strains of HIV, thus imperiling the patient’s health as well as the health of the public should transmission of resistant virus to others occur.[19, 20]  High-level antiretroviral resistant virus is being identified among 15-24% of newly infected persons in developed countries.[21-23] 

There are numerous factors associated with adherence, most of which are inconsistent across studies. The use of different measures of adherence and different study designs makes it difficult to assess factors.  Cross-sectional studies limit information about longitudinal patterns of adherence.  Adherence changes over time, as do life situations and reasons associated with adherence.  Lifelong adherence can introduce treatment fatigue, complacency and loss of motivation. Studies have shown several factors that have been strongly and consistently associated with adherence to HAART such as depressive symptomatology, [24-29],self-efficacy, [30, 31] substance abuse, knowledge of the medication regimen, [32] and remembering to take pills. [33-36]  These factors are shown to be influenced by social support.[37, 38]
The proposed intervention will provide modified DOT to patients in their initial phase of HAART treatment, during which time patients will also receive structured social and emotional support, assessment and referrals for depression, and messages to improve understanding of their treatment regimens. The study will also assess psychosocial factors as potential confounders.  

B.2.1 Adherence and DOT

Based on concerns of adherence problems, DOT was implemented for HIV medications in some resource-poor countries to ensure adherence and prevent drug resistance. However, experience with directly observed therapy to treat HIV is limited.[39] Many studies in the western societies employ DOT for HIV-infected individuals perceived to have difficulty accessing care or adhering to medications.[40, 41] The majority of these individuals are active substance abusers, have mental health disorders, or deal with social instability such as homelessness.  The traditional DOT delivery settings have raised concerns. Daily visits to the participant’s home or work can create suspension and induce stigma.[42] However, delivery of DOT at unique settings has capitalized on frequent interaction between patients and health care providers.[43-45]  These settings have found promising results with DOT. [39, 40]  Still, questions remain how long to administer DOT and whether a modified observed dosing is beneficial. A recent review of six clinical trials compared a policy of directly observed therapy for tuberculosis (TB) with self-treatment at home. The studies include people on treatment or people at high risk of developing TB. The effects of direct observation on cure or treatment completion were found to be similar to those of self-administered treatment.[46]
Most studies that provide HAART in resource-poor countries do so in closely monitored clinical trails. [47-49]  Farmer and colleagues reported on combination HIV antiretroviral therapy to 170 end-stage AIDS patients.[50] In the absence of intensive laboratory monitoring, patients had excellent clinical responses to therapy, and drug toxicity was rare. Individuals severely debilitated by the manifestations of end-stage AIDS have been able to return to work and care for their families. The program led by Farmer has demonstrated remarkable success. However, it is difficult to discern how much of the effect is due to witnessed dosing or to the dynamics and support from the community.[51] 
We believe that modified DOT is a practical and sustainable health services intervention.  Insight into how DOT and other factors affects adherence will help direct future treatment designs, including the role family and mental health, support, nutrition, and counseling on sexual behavior.  As treatment needs changes over time, different issues are likely to be important with individuals who have been on HAART for a year. Complacency may ensue as individuals return to their normal lifestyles. Information is needed about patterns of adherence in resource-poor settings and the effectiveness of modified DOT to improve adherence over time. 

B.2.2 Adherence and Social Support

Social support has been broadly defined as “resources and interactions provided by others that may be useful for helping a person to cope with a problem” (p. 209).[52] The specific forms and functions of support that enhance adherence to medical regimens have not been adequately examined empirically nor adequately conceptualized theoretically.[53, 54] Nevertheless, some research suggests that emotional support and acceptance from family and friends as well as tangible assistance in the form of time and money appear to be helpful. Family members may act as sources of potential rewards as well as transmitters of beliefs and motivation and agents of behavioral change. [55] Additionally, significant people in the patient’s life may prompt, remind, aid, and support the patient. They may assist the patient in expressing feelings, finding meaning and a sense of belonging, and can offer feedback and encouragement and provide reinforcement for success. Tangible social support helps overcome barriers such as lack of resources, not having a babysitter, lack of transportation to the clinic, and concurrent illness in the family. [53, 56]
Although relatively little research has specifically addressed the role of social support in adherence,[57, 58]some research has demonstrated that support can be a significant factor in enhancing adherence in general [58-63] and adherence to antiretrovirals in particular. Community-based Activists and DOT have shown very high levels of adherence in one study.[50] Other successful interventions include mutual support groups for patients and the involvement of family and friends. [53]  McKirnan et al designed a behavioral intervention to enhance adherence that was delivered by HIV+ peer advocates. .[64] Their data show promising effects of a peer-facilitated, coping-oriented program on well-being, adherence, and clinical outcome. Specifically, a group tested for HIV viral load at baseline and at 6 months indicated that the intervention group decreased significantly more than the controls. Similarly, the percentage of intervention participants with “low” viral loads (<400 copies/ml) went from 11% to 62%, for controls, 2% to 36%.

Simoni and Frick conceptualized the associations between adherence to treatment and three types of social support: affirmational, emotional, and informational.  These types of social support are hypothesized to affect adherence by their influence on other mediating factors such as negative affective states, self-efficacy, substance abuse, knowledge of the medication regimen, and remembering to take pills.[37]
One of the most consistent predictors of non-adherence among HIV+ individuals is the presence of depressive symptomatology.  [24-27] One way to address negative affective states, such as anxiety and depression, is with social support. [65] Relatively higher levels of social support have been clearly linked with less negative affects. [66-68] People with HIV who are integrated in social networks have higher levels of psychological well-being than those who are not and report lower levels of depressive symptoms. [69]
Self efficacy also plays an important role in adherence. Individuals’ beliefs about their capabilities affect what they choose to do, how much effort they put into it, how long they persevere, whether they engage in self-debilitating or self-encouraging thought patterns, and the amount of stress and depression they feel in stressful and taxing situations. Gifford et al [19] found that perceived self-efficacy was associated with greater medication adherence among 1133 HIV+ adults. Similarly, Ickovics found that people who had a high expectation that they would have trouble adhering to antiretroviral therapy ultimately did have trouble [70].

Many studies have shown that knowledge of a medical regimen and remembering to take doses are particularly important to adherence. For instance, less adherent patients in HIV clinical trials were less sure of the link between non-adherence and the development of resistance; [71] 22% of those taking medications requiring special instructions were unaware of these instructions. Roberts [35] found that inadequate patient knowledge was a main barrier reported by patients. Additionally, across many studies, one of the most frequently cited reasons for non-adherence is simply forgetting to take the medications. [33-36]
B.2.3 Sexual Behavior and Social Networks
Re-infection of HIV is the result of numerous social influences ranging from the individual, to the partnership, to the social setting in which it is embedded. The immediate determinants of HIV status are the behaviors of an individual and his or her partner(s).[72] Individual and partner attributes can expose important influences on individual and partnership behaviors.[72-74] Examining sexual behaviors across partnerships and how the social and sexual partnerships influence behaviors associated with HIV risk will expose new strategies for addressing barriers to behavior change interventions.  

Of specific interest to this proposed study, sexual mixing patterns have been shown to influence disease burden. [74-76]  Several studies have focused on aspects of the social context that are associated with the risk of acquiring or transmitting STDs and on the overlap between sexual partnership types and social networks.  These studies have examined the effectiveness of local social control (exercised through social networks) on changing or adopting behaviors to reduce risk.[73, 77, 78]  They have also demonstrated that structural factors, such as the demographic composition of the local population and the phase of the STD epidemic in subpopulations, determine the likelihood of acquisition of infection.  Other factors included the structure of the social network, as well as opportunities for the formation of sexual partnerships.[73, 79-83]  Aral et al (forthcoming) suggest that the identification of mixing patterns will facilitate assessment of the potential impact of changes in sexual mixing patterns and related implications for prevention efforts.[74]
Early results from the MOH-HAI MTCT-plus program in Beira, Mozambique, suggest that up to 30% of HIV + mothers have HIV– partners (personal communication, Dr. Mark Micek).  This finding, coupled with the fact that IEC, condom promotion, VCT, pMTCT, and STD care have not had an obvious impact on HIV transmission, begs for an understanding in terms of sexual behavior and sexual networking.

C.
Preliminary Studies 

C.1
Collaborative Efforts and Capacity Building in Mozambique
This project will facilitate the development of a new MOH-sponsored research site in Beira.  This project will train and support a Mozambican research team in data collection techniques, including interviewing, medical records extraction, data entry, data security, and data management.  Encouraging high standards for quality control and confidentiality will be key parts of the collaboration. These efforts will provide a solid foundation to build capacity for future research activities within and outside of the research site. 

The project also builds on the longstanding partnership of the Mozambican MOH and HAI in health sector and community-based prevention efforts. In developing this proposal, we have received technical assistance and expertise from the UW Center for AIDS Research (CFAR) Behavioral core, particularly regarding network analysis and adherence.  CFAR will continue to provide support to this project at no additional cost, specifically from Martina Morris for network design, data collection, and analysis, Jane Simoni and Pam Frick (University of Washington) for development of the adherence measures and intervention design.
C.2. Modified DOT and MTCT-Plus in Mozambique 

A system of modified DOT is currently being used during the first phase of HAART treatment for patients enrolled in the MTCT-Plus Initiative projects in Central Mozambique. Mark Micek, co-investigator working through HAI is overseeing the MTCT-Plus project.   The MTCT-Plus Initiative is an international antiretroviral treatment project founded by the Columbia University Mailman School of Public Health, which has 12 demonstration sites in 8 countries throughout the world.  The MTCT-Plus program focuses on family-based care, and builds on existing pMTCT programs by enrolling primarily pregnant women participating in pMTCT programs along with their HIV+ family members.  Enrollment into the program is based on clinical criteria, although in Beira a number of non-clinical criteria are used to select patients, such as residence within Beira, attendance at follow-up appointments, completion of a home visit, and participation in HIV-positive groups.  After enrollment, patients are evaluated and started on ARV therapy based on WHO norms (CD4 < 200 or symptomatic HIV disease).  Prior to starting ARV treatment, all patients are seen by the social worker for ARV-related counseling, which includes an assessment of patients’ readiness to start ARV and ARV-related education.  During the first 12 weeks of ARV therapy, patients also receive 1 dose of therapy under direct observation (DOT) during weekdays (Monday through Friday), with night and weekend doses self-administered.  The personnel involved in adherence and DOT monitoring include: the pharmacist, who manages medication distribution and information monitoring; the social worker, who handles social situations impacting on patients’ ability to adhere to their treatment; and the Day Hospital Activists, who are primarily responsible for supervising DOT and providing education and social support on a daily basis.  All staff has been trained in HIV, antiretroviral treatment, and the importance of ARV adherence.  In addition, the Activists are all HIV+ and have participated in community HIV groups and trainings, such as for home-based care.  After DOT, patients receive their medications directly from the pharmacist, initially at 1-week intervals for 4 weeks, then 2-week intervals for 4 weeks, then monthly.


Through November 2003, a total of 24 patients enrolled in MTCT-Plus had been started on ARV medication, for an average duration of HAART of 3 months (range 2 weeks- 6 months).  During DOT, adherence to each dose of medication is assessed either by direct observation (for doses directly observed) or by patient report and confirming an empty pill box (for doses taken at night or on weekends), and is recorded daily on a form.  Adherence during the post-DOT phase of treatment is assessed and recorded by the pharmacist at each medication refill, through patients’ self-report of missed doses since the last prescription fill.  Based on adherence rates calculated as number of doses taken divided by number of doses prescribed, the adherence rate for all patients during DOT (51 cumulative treatment months) is 99.6%, with all 24 patients recording an adherence rate of >95%.  Thirteen patients have been followed in the post-DOT phase of treatment for a cumulative time of 22 months, and the cumulative adherence rate for all patients is 99.9% (all patients still recording adherence rates of >95%).  Patients’ acceptance of DOT has been high, since daily transportation is paid for by the program, and some flexibility in the daily follow-up schedule is allowed to accomodate patients’ scheduled trips, work, or other responsibilities.


The experience with DOT in MTCT-Plus has demonstrated the feasibility of DOT in a pilot ARV project, and has demonstrated excellent adherence rates for all participants.  However, many questions still remain about the utility of DOT for patients taking ARV in developing country settings.  For example, as patients in MTCT-Plus are selected for the project based on relatively stringent enrollment criteria, it is unknown whether a system of DOT would have similar effects on a wider scale.  It is also unknown whether the high adherence rates we observed will continue as more patients are started on ARV’s and as more patients are followed into the later phases of treatment, when poor adherence may become a problem.  It is also difficult to determine which component of DOT—the act of directly observing therapy, the education, or the social support—is most responsible for encouraging the high adherence rates we observed.  Certainly, these questions would be important in designing a system for adherence that is both effective, efficient in terms of human and capital resources, applicable to a wide variety of patient situations, and expandable to larger populations.

C.3.
Instrument Development, Focus Groups, Pretesting 

In the summer of 2003, members of the research team and consultants from the Center for AIDS Research (CFAR) began developing and pretesting the data collection instruments to measure adherence and social networks.  The CFAR Working Group in conjunction with Martina Morris has developed local sexual network data collection modules and made these available. Drs. Simoni and Frick assisted in the development of the adherence assessment instrument as well as measures of support within social network. The social networks under study will include family, friends, neighbors, coworkers, clinical staff and other personal ties that might influence choices and behaviors. 
All scales used in the instrument are obtained from published research and has been tested for reliability and validity. The depression scale, DES-D, the self efficacy scale, stigma scales and the adherence measures have been tested in international and national settings.  The substance abuse items are recommended items from the Center for Disease Control.
The sexual network component is adopted from Morris and Wawer’s Thailand and Uganda network questionnaire [1] with the inclusion of a locator page.  The name generator first asks respondents to provide a list of the 3 most recent sexual partners, using first name/or nicknames only.  Information will be collected on the three most recent sex partners, with questions on the attributes of the partners, the relationship, and the partner-specific sexual practices. A summary question on number of sexual partners within the last year and lifetime, are asked. Additional questions on the instrument will seek qualitative and quantitative information regarding social and sexual interpretation of cultural patterns of sexual behavior, marriage, dating patterns, and contextual factors, i.e., socio-economic status, and attitudes toward HAART. The original structure of Morris and Wawer’s instrument was based on the design of a pretest instrument used in the National Health and Social Life Survey (NHSLS).[84] Their instrument differs slightly in that there were no restrictions on the timing of the partnerships.  Morris’s changes made it possible to collect data on the sequencing of partnerships, while at the same time preserving the option to restrict analyses to partners in the last year at a later time.  Since this is a longitudinal study, the baseline interview will ask about the last three partners and collect summary measures on behaviors in the previous 12 months.  Subsequent interviews will ask about relationships since the previous interview.  The local network items will be tailored to the specific context (e.g., designations for types of partners and for ethnic group), but otherwise will be very similar to the items on the Morris[72] and Wawer’s[85, 86] instrument.  This type of local net module was used by Carael and colleagues[87] in the UNAIDS 4 cities study and proved to be successful in identifying who was at increased risk of HIV, with what type of behaviour and how behaviors change over time. The evaluation surveys have been informative for the development and improvement of HIV/STD prevention strategies [88, 89]. The standardization of the measurement tool will make it possible to compare the sexual network structures from this study population with the other study populations.[72]      

From October through December of 2003 the research team worked with a team of Mozambican clinical staff and HIV+ Activists in further development of the research instruments.  Focus groups were conducted and the instruments were pretested with HIV+ HAART recipients. Cognitive debriefing was implemented after each section with special attention given to questions which may offend or induce sadness or shame, as well as for those questions which may result in non-responses or false information. Items were modified to reflect cultural appropriateness.  The key informant interviews, focus groups, and pre-tests of the instrument ensured that the translation included appropriate terminology for concepts such as depression, issues and concerns regarding stigma, and culturally relevant barriers to adherence.

The research instrument went through multiple translations. First the instrument was translated to Portuguese, then back to English, and then the corrected and revised version was translated back into Portuguese. Although most people in Mozambique speak some Portuguese, the literacy rate is low (approximately 25% for women and 60% for men). The research team felt that, due to the sensitivity of the questions, the complex socio-cultural concepts, and the desire to ensure the inclusion of persons from the major language groups, the research instrument was also been translated into Sena and Ndau.  The instrument was evaluated through: 1) review by faculty mentors with expertise in the field of network analysis, adherence, and HIV/AIDS populations in Mozambique, 2) pretested interviews with Mozambican’s HAART recipients to evaluate comprehensibility and feasibility, and 3) cognitive debriefing for psychosomatic effects.[90] 

In addition to developing the data collection instrument, the research team is developing a data collection-training manual that will be tested during a pilot phase in Mozambique to integrate culturally appropriate examples and translation. The manual will be used to train data collection staff and representatives from the MOH on data collection techniques, stigma and sensitivity issues, and confidentiality.

Pilot Test: A pilot test is schedule for spring of 2004. Translated instruments may have lower reliability scores, altered distribution of scores, and questions of validity. In addition, cultural differences in response patterns have statistical methodological implications.[91] Piloting an instrument will help highlight problems in the instrument and allow for corrective action prior to field implementation.[92] There are a number of advantages to conducting a pilot study:[93]  1) It can give advance warning about where the main research project could fail, e.g., (a) where research protocols might not be followed with respect to how respondents are approached and recruited, or (b) whether proposed methods or instruments can be identified through poor item response rates as inappropriate or too complicated. (2) Continued development and testing the adequacy of the research instrument. (3) Assessing whether the research protocol is feasible, 4) Assessing the recruitment strategies, 5) Assessing the propose data analysis plan. (6) Training a project manager in as many elements as possible.
C.3
Investigator Expertise

This team of investigators brings a breadth of experience and is well situated to complete this project.  Steve Gloyd brings his expertise in the area of infectious disease epidemiology and health systems research.  He has worked for over 20 years in countries in Africa, Latin America, and Asia in clinical and public health practice and has worked in and with the Ministry of Health in Mozambique since 1979.  Diane Martin’s expertise intersects sociology, epidemiology and health services research with research interests in health delivery systems, changing behavior of patients and providers to improve quality of care and outcomes. Mark Micek brings his expertise as clinical advisor for HIV/AIDS in Beira, Mozambique and brings additional experience in TB, program monitoring and evaluation, adherence to medical care and treatment, and patient-centered care with experience in Kenya, Zambia, South Africa, Mexico. Cynthia Pearson’s focus is in international reproductive health and social networks.  She has led data collection efforts in national and international settings over the last 10 years. 

D.
Description of Activities: Research Design and Methods

D.1.1
Specific Aim Hypothesis

HIV+ adults who receive HAART and who are randomized to receive 6 weeks of modified DOT with peer support will have significantly higher rates of adherence to HAART, better clinical outcomes, reduced risky behavior, and improved attitudes regarding safe sex behaviors.
D.1.2.
 Study Design
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The proposed project is a randomized controlled trial among a sample of HIV+ HAART subjects recruited to receive standard care and DOT, and a control group who will receive standard care only. Standard care entails HAART, one home visit by a social worker, counseling, and assignment to an HIV+ peer Activist.  The HIV Activist will assess the home environment, provide counseling to the patients and their families and/or friends, enlist the support of network members to help address problems, discuss barriers to adherence, and encourage safe sex behavior, including abstinence or use of condoms

The intervention group will have standard care plus six weeks of DOT provided by a pharmacist-led team.  DOT recipients will make daily visits to the Day Hospital, Monday through Friday, to receive their morning dose. They are given their nightly dose to be taken on their own at home. The DOT recipient will also meet daily (Monday-Friday) with their HIV Activist.  Both groups will  receive standard clinic visits: monthly (1st six months) then every three months. Daily administration of drugs in the modified DOT group will be done by the HIV Activist (pharmacist supervised) Although the HIV Activist provides the same kind of support to the standard care group, this support will be provided to the control group only during the monthly clinic visits.
All participants will be interviewed upon entry into the project, immediately following the intervention and at 6-month and 12-month follow-ups. Adherence will be measured by self report, pharmacy refill data and unannounced pill counts. Adherence measures, social support, sexual behavior, and sexual network data is collected via a pre-tested and piloted instrument. Potential mediating factors, including age, sex, education, nutrition, psychosocial, and socioeconomic status, will be analyzed. Comparative and mixed models will be used to assess changes in sexual behavior associated with HAART and DOT. 

To assess social support and social interaction (including sexual networking), the study will include a local network design.  Local networks are smaller networks defined by focal individuals, which in this case are the study participants recruited from the HAART population.  Network design relies on a sample of respondents in the target population who are asked to report on their “local” or immediate partners.  The partners themselves are not interviewed.  The respondents describe themselves, their support partners, and their relationships.  Local networks place fewer burdens on respondents, are less intrusive, and insure greater confidentiality which may help in improving response rates. 

D.2.2
Eligibility Criteria, Sample Recruitment, and Randomization Procedures

Eligible patients will be recruited from the Beira and Chimoio Day Hospital sites and (a) be15 years of age or older, (b) not be psychotic or demented, (c) live within Beira or Chimoio, and (d) meet the HAART clinical care criteria.  Clinical care criteria from the World Health Organization (WHO) are used to establish when to initiate HAART in adults. (1) WHO stage IV disease regardless of CD4 count (2) CD4 <350 with WHO stage III or stage IV symptoms, or (3) CD4 <200 with or without symptoms.

Patients qualifying for and starting HAART will be recruited to enroll in this study.  Their qualification for HAART will be determined by their regular care providers at the Day Hospital, using Mozambican norms for initiation of HAART including CD4 counts and clinical symptoms. HAART participants will be patients who are antiretroviral naïve and beginning their first HAART regimen.  The HIV populations are drawn from patients eligible to receive standard care at the Day Hospital Clinics. 

Trained Mozambican interviewers will administer the initial and post intervention interview in person at the Day Hospital where HIV care and HAART care is given.  A separate room will be available to ensure privacy and confidentially. Data will be collected at baseline, immediately after the intervention, and at six and 12 months following initiation of HAART.  The follow-up interviews will be conducted at a mutually agreed upon location convenient for the respondent. Participation is voluntary and informed consent will be obtained prior to randomization.   One full-time data collector for each site will be identified to take primary responsibility for screening, recruiting, randomizing, and enrolling study participants. All HAART participants are then informed of the protocol regarding DOT. At the first study interview, the data collectors will obtain written informed consent, conduct the baseline interview, and randomize the patient by unsealing an envelope which contains the patient’s study assignment.  For those randomized to the intervention group, they are introduced to their assigned HIV Activists, DOT is re-explained and patients will be scheduled for their first visit prior to leaving the clinic. 

D.2.3
Sample Size and Power Calculations 

We estimate that we will be able to recruit 432 patients (216 in each arm of the RCT study). We expect 367 to complete the study. The most recent complete data available from the voluntary and counseling clinics and the Day Hospitals (09/1/03 – 11/30/03) indicate that at least 87 patients are eligible to began the standard of care “HAART Protocol” per month. Of the 508 who will be asked to participate, 432 (85%) are expected to accept.  Of the 432 subjects 15% are estimated to be lost to follow-up. Thus, a total of 367 subjects are expected to complete the study. These data indicate we have sufficient patients to meet our recruitment goals with this population, which will be 87 patients per month. However, if recruitment is lagging, we have the option of expanding our patient pool to those patients obtaining care through other public facilities.

Power calculations are based on adherence reports from international studies. In a recent large survey, 33% of patients reported sub-optimal adherence. [94] In a diverse sample of 235 individuals from Europe and the U.S., 46% reported that they forgot to take their HIV medications.[95] Between 12% [96] and 28% [97] of patients report missing at least one dose during the previous day.[98] In a sample of 107 patients drawn from an inner city clinic providing HAART, 47% of patients had refill ratios above 90%.  In most of these studies, patients did not receive any intervention to increase adherence and we can expect our control group to show similar patterns.  For the controls, we expect 40%-60% of the standard care population to be 95% adherent according to the lowest reported measure. In the group of 107 patients mentioned above, an additional 16% of patients were between 80% and 95% adherent.  Thus, we believe the intervention can reasonably increase the percentage who are adherent by 15%-25%. Table 3 gives the power to detect real differences for a range of treatment effects using a two-group, two-sided binomial test of proportions with alpha = .05 using the arcsine approximation.[99]  Many planned analyses, e.g. those using actual adherence level instead of dichotomizing it into adherent or nonadherent, will have greater power than the test of binomial proportions.

D.2.4 Overview of Measurements Adherence will be monitored by number of pharmaceuticals taken correctly and by proportion of patients in active treatment. Measures of adherence will come from 3 sources: participant’s self-report for the 3 days prior to interviews, refill ratios from pharmacy records for the 6-month period between interviews, and unannounced pill count from the previous 2-weeks.  These measures will be coded as binomial variables, with a “1” indicating adherence to HAART at 95% of doses during the week prior to the interview.

Measurement of Adherence 
Patient adherence is not captured easily.[100] Subjective measures of adherence have tended to yield inaccurate assessments of nonadherence (explained by refusal to see the pill box, lying, or not being able to accurately measure adherence). Direct or objective measures can be problematic as well.  Studies have systematically compared measures of adherence; the main assessment techniques in order of the increasingly higher estimates of adherence they yield are: health outcome, MEMS, pharmacy records, pill counts, and patient self-reports[100]. Experts concur that some objective measure is needed in addition to self-reports to enhance the overall predictive value. We opted for a triangulation approach that would allow us to compare different methods of assessing adherence. Adherence fluctuates over time as well as among measures. Therefore we will employ a composite score which will combine several measures.  These composite scores have been found to be more strongly related to a clinical response.[101] The score will be calculated as a composite adherence score from pill count, pharmacy refill information, and interview values. 
Self-reports of adherence. Self-reports are inexpensive and highly feasible, and yield specific information about timing, dosing, and adherence to special instructions that other measures do not[102, 103]. These measures limit self-reports to each of the previous 3 days, due to the difficulty in recalling adherence over longer periods of time. Additional questions are asked about weekends, holidays, food requirements, or other times which tend to be difficult for adherence.[104] Although self-reports tend to produce inflated estimates of non-adherence, there is some evidence that self-reports can be valid and that specificity is high (i.e., patients’ acknowledgment of non-adherence is generally credible).[105] Increased accuracy has been associated with certain methods of assessing adherence by self-report. For example, structured patient reporting of adherence was strongly associated with adherence measured by unannounced pill counts and MEMS.[106] Similarly, self-administered questionnaires have been found to measure adherence accurately, on the basis of excellent correlation with virologic response in both national and international settings, including Africa.[47-49, 107] These and other recent data suggest that it is reasonable to use patient self-reports to monitor adherence routinely in the clinical setting.


Reasons for not taking medications, including forgetting.  22 reasons will be listed, prefaced by, “Doctors agree that everyone misses medications. The following are common reasons why. How often in this past month did these reasons cause you to miss taking your HIV medications?” The response format will be a 5-point Likert-type response scale from never to all the time.


Self-reported adherence. Questions previously utilized and validated by the ACTG will be used to assess adherence to each antiretroviral medication for the previous 3 days.


Acknowledged nonadherence. 7 items will be scored on Likert-type response scales to assess the patient’s assessment of their overall level of adherence in the past month.

Pharmacy refill data. Pharmacy refill data do not provide information as to which days the patient took more, or fewer pills than were prescribed, or whether pills were discarded to fool the counter.  However, if the patient is late for refills, it strongly suggests under-dosing [108]. Further, refill adherence measures have been found to have significant associations with other adherence measures as well as measures of drug presence (e.g., serum drug levels) or physiologic drug effects.[34] This method has been identified as a reliable measure of adherence in HIV-infected patients as long as the prescriptions are consistently filled from the same source [109].


Unannounced Pill Counts. Pill counts can be more accurate than self-reports and are easy to perform, but several studies have noted patients “pill dumping” which can result in inflated measures of adherence.[102] Yet unannounced pill counts were found to be closely associated with electronic medication monitors.[42] Unannounced pill count will be conducted twice between each interview period (6 months), once by the HIV Activist and once by the data collectors during the interview process. Pill counts will be conducted from calculating the number of pills missed from pill boxes 2 weeks prior to the visit.
Clinical Outcome. Because we want to determine which adherence levels predict clinical outcome measures (e.g., CD4 counts and opportunistic infections), we will review chart data for these variables at each data collection time point.

Sexual Behavior. To evaluate changes in sexual behavior and sexual networks after receipt of HAART, and whether modified DOT will reduces high risk behaviors, type of sexual behavior is assessed. To identify type of sexual behavior, partner-selection patterns, and HIV transmission and acquisition patterns, sexual behavior from the last three partners will be collected. Partner-specific sexual practices: responses are binary (yes/no). Respondents are asked if they practice any of the following: kissing, fellatio, cunnilingus, vaginal sex, anal sex, forced sex, and frequency of sex. To control for possible confounders, sexual behavior history is obtained: number of sexual partners in the last year, and in a lifetime.

 STD HIV Risk Factors. Responses are binary and asked of each partner: condom use, who brought condom, other prophylaxis, who chose methods, astringents in vagina, sex during menses, respondent alcohol use, partner alcohol use, partner’s other partners, number of other partners, type of other partners. A risk factor index is created as a proportion of the number of risks reported within a network divided by the number of possible risks (number of partners named multiplied by the number of risk).

Attitudes. Responses are binary. Questions refer to abstinence, monogamy, and 100% condom use.  Respondents are asked whether they believed these practices would prevent the spread of HIV and whether they believe they could practice the behavior. Each question is asked about each network member named and the respondent is asked to report how s/he believes the network member would respond. A summary score is calculated as with risk factors. 

Demographics/Background Information. Sociodemographic information will be collected to describe the sample and to serve as potential moderators in outcome analyses. Experience from other survey projects has resulted in a battery of tested measures to assess age, ethnicity, relationship status, employment status, income, education, and disease-related variables (i.e., date of HIV diagnosis, current diagnosis).

Mediating Variables

Substance abuse. We will employ five items recommended by CDC to assess alcohol risk.  


Knowledge of the regimen. Participants’ knowledge of the names of their medications, number of prescribed daily doses, number of pills in each dose, and special instructions will be assessed, as will their knowledge of the possibility of developing drug resistant strains and the dangers of drug holidays. These will be checked against the physician’s actual prescription. Items related to knowledge of the prescribed regimen are placed far away from adherence items in the interview in order to discourage socially desirable response.

Self-efficacy. Five items scored on a 4-point Likert-type scale to assess patients’ self-efficacy to carry out their prescribed adherence regimen will be included (e.g., “I believe I can take my HIV medications as my doctor has prescribed”). Some will be worded in the negative.

Depression. Respondents will complete a short version (10-item) of the Centers for Epidemiological Studies Depression (CES-D) Scale,[110] a non-diagnostic screening measure for examining the prevalence of nonspecific psychological distress in community samples. 

Stigma is assessed from two perspectives. In the first the subject responds to a series of 21 items. This captures the social and emotional aspects of living with HIV. These subscales are: disclosure concerns, social (fear and rejection), and self stigma have reliability scores between .90-.93  [111]  Questions about stigma include who in the person’s social network knows about his/her HIV status, the reasons for disclosing (or not) and what would happen if others found out.  A list will be included with possible positive and negative consequences and actions that might happen to the HIV+ person; for example, the need to hide pills from others, or being asked to share their pills with others.

Social Support will be measured in several ways.  Items from the UCLA Social Support Inventory (UCLA‑SSI) that tap into perceptions of support in the past 30 days will be adapted and applied to a social network data collection instrument.  The UCLA-SSI distinguishes among affirmational, emotional, and informational support and has demonstrated good reliability and validity with 300 seropositive individuals in previous studies.  We will also include measures on physical support with respect to taking antiretroviral medications.  Social support measures will be collected from within the adherence module using social network ascertainment techniques.  Respondents will be asked to name up to five people from each of the followings groups who provide support: HIV+ peers, friends, relatives, clinic staff, and other groups (co-worker or neighbors) plus partners (if applicable).  Responses will be coded as binomial, with a “1” indicating an affirmative response to the following types of questions asked of each network member named.

Type of Support

Affirmational:  Made you feel good about yourself and your ability to take your HIV medications.

Emotional: Listened and tried to understand your sadness and worries about taking HIV medications.

Informational: Provided information about your HIV medications and offered advice to help you take them.
Physical: Helped with household chores and childcare; lack of violence, physical harmed, or fear of harm.
Frequency of receipt of each type of support from each target is rated separately as never, rarely, sometimes, often, or very often. Subscales of overall support need and satisfaction with support from each social group are included. Attribute data will be assessed to network composition and give insight into who is providing what forms of support.

D.2.5
Standard HAART Care vs. Directly Observed Therapy and Social Services

Standard Care (Control arm): Patients randomized to the control arm will receive the standard package of HAART services that are routinely delivered through care at the Day Hospitals excluding DOT.  The standard of care without DOT includes psychosocial/mental health care and nutrition care. The standard of care consists of only one home visit and two psychosocial care/mental health assessments in the clinic. A nurse-counselor will conduct a comprehensive assessment of psychosocial needs during the initial visit and will carry out psychosocial care/mental health. The goal will be to establish and maintain a therapeutic alliance with the patient and to address issues including the individual’s understanding of her/his illness stage, cultural beliefs concering HIV illness, other services utilized by the patient (e.g. traditional healers, mental health providers), the patient’s family/household situation, coping approaches, support systems (including religion), psychiatric assessment, financial needs, occupational & legal concerns, stigma, disability and other issues. At each follow-up visit at the Day Hospital, a focused assessment will be performed, guided by the areas of need identified at baseline.  One exclusively psychosocial home visit will be scheduled per year.  Missed visits or new symptoms/problems will trigger reassessment, and all issues will be discussed and prioritized at the regular team meetings of the Day Hospital staff. Psychosocial support should facilitate adherence to overall care and the treatment plan. The nurse-counselor will provide nutritional counseling at the Day hospital. NGOs will provide nutritional support to those who qualify.  Weekly case conferences at each Day Hospital will include discussions on adherence among patients.   

Modified DOT (Intervention arm): Patients randomized to the intervention arm will receive all aspects of standard care and 6-weeks of modified DOT provided at the Day Hospital by a pharmacist-led team. DOT is delivered Monday-Friday morning.  Evening and weekend doses are self-administered. The DOT group will receive daily counseling sessions and periodic home visits by a HIV+ peer Activist.  The Activist will act as a “buddy” for the patient and serve as (1) a role model who reinforces the benefits of adherence, (2) a resource for coping techniques, (3) a sounding board for strong affect that may be burdensome to family members, (4) training in how to normalize the required behaviors, and (5) a low-key behavioral monitor.  The Activist would help recruit and train other sources of support, such as friends or family member who are potentially more available but may lack the necessary skills and knowledge to successfully assist the patient. The Activist will work closely with the patient and their designated support network to offer specific support by providing reminders, discussing temptations to non-adherence, and sharing strategies that have worked for others. [112]   The Activist will provide an important link between the individual and treatment, the community and the Day Hospital, and will assist in identifying potential barriers to HAART adherence and ensuring treatment compliance.  The Activists are recruited and trained through the Ministry of Health. 


HIV Activist Support, as was implemented in the MTCT-plus program, involves nominating and recruiting potential Activist, basic training in HIV/AIDS transmission, knowledge of medications, side effects, and availability of referral services such as PLWHA groups and supplemental nutritional resources.  Training is continued on the job with daily team meetings with the DOT pharmacist, lead social worker, and the HIV Activists. Discussion pertains to executing the intervention in which the HIV Activist provides support to each assigned patient in daily hospital visits and during home visits. The goal is an intervention that is culturally appropriate as well as practical, individualized, and timely.

Coordinating facilitators. To train the HIV Activist, this intervention capitalizes on the diversity of knowledge and expertise readily available at most HIV clinics. Staff at the clinic is involved and are asked to share in the weekly debriefing meetings. Facilitators include the co-investigator, clinic physicians and social workers, HIV-positive community advisors, and technical consultants from local community-based organizations. 


Nominating and recruiting HIV Activists. Clinic staff will nominate potential HIV Activists and self-nominations are solicited. Eligible candidates are (a) at least 18 years of age; (b) Portuguese-speaking; (c) HIV+; (d) current patients at the clinic; (e) currently on antiretroviral medications; (f) successful adherers as defined by staff as one who consistently keeps appointments and who self-reports being able to adhere to prescribed regimens; (g) not psychotic or demented; (h) not currently suffering from any debilitating physical illnesses; (i) socially skilled as defined (albeit subjectively) by staff; and (j) not currently using illicit drugs or alcohol according to self-report and staff observations.  Project staff will screen potential candidates according to the above eligibility criteria with an HIV Activist Screening Form and interview them to assess their likely ability as an Activist. Those selected will be informed about the study and the Activist’s role and responsibility and will be asked to provide written informed consent should they decide to participate.


HIV Activist supervision.  HIV Activists will maintain a record of all activities delivered for both the DOT and nonDOT HAART patients. Records include number of home visits, number and type of counseling sessions, type of referrals (e.g. PLWHA groups, nutritional support) and use of other community services. To enhance reliability and internal validity, the lead Activist and social worker will review Activists’ caseloads and DOT forms at weekly debriefing meetings. Notes are kept from each meeting detailing successful strategies and problematic situations and recommendations on solutions. Activists will be assigned to 10-15 patients and will provide them support in adhering to their antiretroviral regimens. 


Activists’ overall responsibilities. Activists will be specifically instructed not to give any medical advice to the participants and to encourage the participants to talk with the pharmacist or their physician with any questions of a medical nature. Partly based on Caplan et al’s [113] work of social support provision by nurses, Activists will be taught to strive toward the following goals with the participants, each of which address various aspects of affirmational, emotional, and informational support: (a) explain the purpose of the contacts as educational and supportive and aimed at helping the participant to adhere; (b) learn the participant’s regimen and make suggestions on how to follow it, borrowing from their own experiences; (c) provide encouragement to follow the regimen by praising the participant for adherence and by expressing confidence in the participant’s ability to adhere; (d) encourage the participant to try partial adherence as a first step toward total adherence, (e) allow the participant to express worry, anxiety, and concerns so these can be dealt with, (f) be warm and friendly, (g) refer frequently to themselves and their success with their own regimens to present a guide or model which the participant can follow, and(h) assess and refer for substance abuse and depression treatment where appropriate. 


Some of the contact with the participants will be home visits. Other research has shown that home visits can be efficacious in decreasing depressive symptomatology and that participants are satisfied with their flexibility and accessibility.[114] There are, however, some critiques of home visit interventions (e.g., they are intrusive, hard to schedule, difficult with respect to maintaining confidentiality). Activists will be specifically trained to address these potential concerns (e.g., they will learn how to make appointments at scheduled times and to make discreet references to the study as agreed upon with the participants when talking to partners and other family members). Activists will be trained to schedule a home visit the first week. We will incorporate a preliminary check-in with Activists and participants to allow for rearrangement of mismatched pairs. During the 6-week intervention, Activists will meet in person with their participants daily at the clinic. The “dosage” of this intervention was designed to be somewhat flexible as individual participant social support needs will vary: as in a medical trial, the dosing can be titrated to maximize clinical effects and minimize negative side effects. As with all support interventions, the precise nature of most of the contacts cannot be preordained; the flexibility and adaptability of the one-to-one approach is at once its strength in terms of potential efficacy and its weakness in terms of precise standardization. However, Activists will keep ongoing records of all their contacts with their participants as an assessment of the integrity of the intervention among Activists, and participants and over time. 


 Potential negative or harmful aspects of a DOT intervention, though unexpected, are acknowledged.[115] Checking in with a HIV Activist may make the patient feel more stigmatized and may highlight the neediness the assignment of a HIV Activist suggests. Additionally, upward comparison to the successfully adhering Activist may demoralize the patient. Finally, the patient may compare the supportive Activist to his or her own current support network (or lack thereof) and may perceive, with regret, its limitations. Finally, rejection by an Activist who is not able to satisfactorily support patient would be painful. HIV Activist will be specifically trained to address each of these possible outcomes, by normalizing the need for support at the current time, highlighting the peers’ strengths, and making an effort to help the peers expand their supportive networks. 


Finally, the literature supports different intervention techniques beside DOT-peer support that have demonstrated some success in enhancing adherence (e.g., family involvement, patient education, intervening in the provider-patient relationship stress inoculation, and relapse prevention[116]. Based on this research, the present DOT-peer support intervention is not presented as a clearly superior approach. Also, it is not presented as a potential “magic bullet” that will be successful with all individuals on antiretroviral medications. There may be subgroups of individuals who do not wish to participate or who may not benefit (e.g., those who are too psychiatrically impaired or who lack the interpersonal skills to benefit from a buddy). Even for those individuals for whom it is helpful, additional strategies may be necessary to ensure acceptable levels of adherence. Ultimately, we hope to demonstrate that modified DOT with peer support is one effective strategy that other clinics can opt to combine with their own ongoing programs to enhance adherence.

Justification for Modified DOT with Social Services:  We choose this modified DOT intervention for a number of reasons. First, the program only requires the patient to visit the Day Hospital Monday - Friday morning for 6 weeks. During which time both side effects and the morning dose is monitor. The patient also is given the opportunity to address other social and emotional concerns they experience during this initial phase.
Secondly, the Activist would help recruit and train other sources of support, such as family members who are potentially more available, but may lack the necessary skills and knowledge to successfully assist the participant. This may also reduce stigma and fear within the social networks of the patient. The Activist can offer specific support and experiential knowledge by providing reminders, discussing temptations to non-adherence, and sharing strategies that have worked for them [112]. Gussow and Tracy [117] explain the success of peers by citing their ability to provide (1) a role model who reinforces the benefits of adherence, (2) a resource for coping techniques and experiential knowledge, (3) a sounding board for strong affect that may be burdensome to family members, (4) training in how to normalize the required behaviors, and (5) low-key behavioral monitoring. An additional reason the Activist approach was adopted is that, among isolated patients (who may be most in need of support), other sources of social support are potentially unavailable. Finally, the Activist visits resemble the buddy model and were chosen because of research suggesting its efficacy in other domains, its feasibility, low expense, and potential for wide and easy dissemination if shown to be effective. The buddy approach is a somewhat novel and understudied approach to adherence research, although Hamilton and Borstein [118] used it successfully in a smoking cessation study.  

We theorize that the effects of social support on adherence are not direct but may be exerted through other factors that have been strongly and consistently associated with adherence (i.e., self-efficacy, negative affective states, knowledge of the medication regimen, and remembering). We acknowledge there may be other variables that effect treatment and outcome and, therefore, do not anticipate that these factors will explain all the variation in adherence outcomes. Also, we realize that for certain subgroups of patients, specific factors may be more or less important. For this reason, we will look for subgroups of participants for whom the intervention was most successful. 
D.2.6
Data Analysis

For essential outcome measures, rates and patterns of adherence will be examined. Each method of assessing adherence directly and indirectly will be compared using bivariate analyses.  We will use Pearson correlations when both measures are continuous, t-tests for continuous response measures with categorical predictors, and chi-square tests when both measures are categorical. Important findings suggested by these analyses may result in the modification of variables included in subsequent analyses.

We will assess differential dropout by comparing dropouts and completers on demographic and outcome variables. In the presence of apparent differential dropout or high levels of absolute dropout, we will attempt to model the dropout mechanism and incorporate this dropout model in the regression and mixed models.

Question 1: Does DOT increase adherence among HAART care participants? 

Increase in adherence: The primary analysis will be a test of the intervention (DOT) and control group (no DOT), binomial proportion in each group who were at least 95% adherent in the pill count one week prior to interview. Similar analyses using the data from pharmacy records, and self-report will also be performed. Before testing the hypothesis, we will compare the characteristics of the intervention and control groups. We will describe the amount of treatment received in each group such as number of home visits, counseling sessions attended, visits with the HIV Activist. We will use chi-square, t-test and Pearson correlation to establish if some variables differ among the control and experimental groups. 


Additional analyses related to this aim examine the level of adherence of each participant rather than merely classifying the individual as adherent or nonadherent. This is important as some evidence suggests that the benefits of adherence increase monotonically and there is no single adequate level of adherence. It also makes use of more of the data made available by the pill counts and self-reported measures. This analysis will also be performed with weighted logistic regression on the proportion of pills taken during the week prior to assessment according to pill count. The weights will be the number of doses prescribed during the interval; this weighting scheme will both increase power by assigning more weight to those whose true adherence is more precisely known and will stabilize the variance ensuring that standard errors are correctly computed. Both crude and adjusted ORs will be computed with adjustments as above; possible confounders will be determined via correlations rather than chi-squares. The interpretation of the OR here is the odds of a patient taking an individual dose rather than maintaining an adherence over some interval.

A secondary analysis of this aim will use logistic regression with a positive outcome defined as adherence higher than 95% in the week prior to interview according to pill count data. The predictors of the model will be the treatment intervention. However because the intervention is multifaceted we will assess factors contributing or confounding improved assessment. We will therefore compute an adjusted OR by controlling for any factors found to be associated with adherence (chi square p-value < .05).

To explore the intervention effects for specific confounders, we will then test for specific confounders, such as age, and sex. We will explore possible moderators of intervention effectiveness by examining cross tabulations of treatment with variables such as gender, education, disease progression and other factors that may influence response to the interventions. Statistical inference on these effects will be based on models such as those in question 1 only with the inclusion of treatment*moderator interaction terms. Some factors, e.g. prior HAART experience, may have more complicated effects on intervention effects or may have relevant variables (such as length of prior treatment or frequency of alcohol use) that are not meaningful or have very different relationships for those in different subpopulations. In these cases, it may be necessary to use stratified or subset analyses 

To assess interaction such as social support we will examine associations between the dependent variables and the intervention. Following the strategy outlined by Baron and Kenny[119] we will first demonstrate whether there is an association with the outcome, and then demonstrate whether the association diminishes after controlling for the propose variable. Then repeat the test after controlling for the proposed variable. 

Possible confounders: Socio-demographic variables, age, education, sex, and alcohol use,

Possible interaction terms: Social support ratings -affirmational, emotional, informational, and physical 

Hypothesized mediators: self-efficacy, negative affective states, knowledge of regimens, stigma.

Measures of self-efficacy, depression, stigma, knowledge of regimen and social support will be regarded as continuous measures.

Question 2: Does the intervention improve attitudes on safe sex behavior and reduce high risk sexual behavior? Is there a change in some groups and not others? If so, what are the characteristics (socio-demographic, type, context, and content of relationships) that differ among these groups?
 A decrease in the number of risky sexual behavior will be analyzed using either a Poisson regression or a negative binomial model.  Poisson regression requires the mean to equal the variance for all values of the outcome, which may not hold for these data.  Zero-inflated regression models [120], which would account for the preponderance of zero risks reported if the intervention is successful, will also be pursued. 

Attitudes toward safe sexual behavior will be analyzed using chi-square however if confounders are found to be present, we will use a multi nominal logit regression model. This allows us to assess the effect of the intervention on the attitudes toward abstinence, monogamy and 100% condom use. 

Similar to above we will examine whether control and intervention groups differ on measured variables and determine possible confounders. Possible confounders: SES and network characteristics. We then will determine if the intervention effect varies across subgroups. Evaluate potential effect modifiers: age, sex, and education. The associations between the dependent variables and the intervention will be assessed. First we’ll demonstrate whether there is an association with the outcome, and then demonstrate whether the association diminishes after controlling for the propose variable.  We will compare sexual behavior between the control and intervention group.  We will use a Poisson regression (number of sexual partners, frequency of sex) and logistic regression (condom use at last sex) as the dependent variables, DOT as the predictor, sexual dyads as the “cluster” and partner section patters and concurrency as the main predictors, controlling for socioeconomic variables, attitudes, and risk factors.  Here a mixed model will account for the correlation between observations. 

Question 3: Does DOT improve clinical outcomes among HAART care participants? 
Clinical outcomes CD4 count will be analyzed as continuous measures. The number of opportunistic infections will be analyzed as a Poisson measure. We will examine the effects of treatment on CD4 count using linear regression as well as a number of opportunistic infections through Poisson regression. We will also explore how much of this effect is mediated by increased adherence using the Baron-Kenny strategy outlined above. We will explore the effects of using various methods for operationalizing adherence, for example, using different dichotomization cut points, different interval lengths and different delays between adherence measure and response
Other Analyses. Our study employs a repeated measures design with measurements immediately following the intervention, and 2 time points, 1 every 6 months for both the experimental and control groups. In our initial models, we will employ generalized estimating equations (GEE) where the measurements on a single subject at different points in time are concatenated into a response vector and that vector analyzed via regression models[121]. Methods such as GEE that use measurements from all time points in a single analysis use as much of the data as possible and maximize power[122]. However, in order to most clearly communicate our findings it may also be beneficial to analyze measurements at post-intervention time point in a pre/post comparison to baseline. 

Interpretation of Results. Focus groups and in-depth interviews with key informant will be employed to supplement the interpretation of the findings. Focus group participants will be drawn from participants in an HAART program currently underway in Mozambique. Questions will seek ways to increase preventive behaviors and reduce stigma among participants and their communities. Focus group participants will be asked to attend a group session housed at the clinic. The meetings will be facilitated by research manager, data collection manager and assisted by a scribe.  The meeting will also be transcribed. The group facilitator’s report and transcriptions will be forwarded to Seattle, Washington for content analysis and use in interpretation of survey findings. 
D.3
Project Management, Data Collection, and Training

Trained Mozambican interviewers will administer all data collection instruments in person at the Day Hospital where HIV care and HAART care is given. A separate room will be available to ensure privacy and confidentially. Data will be collected at baseline, immediately after the intervention, at six-month and twelve month interviews for a 1-year data collection period.
Six people will initially be trained, with the expectation of retaining 5 interviewers, one of which will be identified to serve as a data collection manager in Chimoio.  Due to the sensitive nature of the questions, interviewers will be the same sex as the interviewee. It is expected that each person (4) will work part-time in the mornings and interview approximately 2 people a day at 20 working days per month equating to 160 interviews a month.  Although we expect to recruit approximately 90 subjects per month, we do expect to invest a considerable amount time in the follow-up on locating those that drop out of the program or fail to return for medication. In order to retain and provide continuous employment of our interviewers, the data collectors will be trained in medical records data extraction, data coding, and data entry.  A refresher-training course will take place before each enumeration.

Interviewers will be trained and supervised by an experienced local investigator working along side the co-investigator from the University of Washington.  They will attend a 4-day initial training and additional training will be scheduled as needed due to staff attrition.  Refresher trainings will occur before the onset of each enumeration period.  Training will follow data collection protocols adapted from the U.S Census Bureau that incorporate methodology described by Dillman. [123] These methods emphasize areas of interview bias, confidential handling of data and maintaining high standards of data collection.  Training will include specific skills for collecting social network data. 

Interviewers will report daily to the research manager in Beira and the data collection manager in Chimoio and attend weekly debriefing meetings moderated by the research manager, the data collection manager, and attended by the co-investigator when that person is on site.  Each interviewer will be observed at least once per enumeration period by the research manager to ensure proper data collection protocol is followed.  The co-investigators also will conduct random field observations. 
In addition to the careful construction of the questionnaire and interviewer training, there will be layers of checking data.  Checking will be done first by the supervisors and then on the next day by a co-investigators in the field. This will permitted us to detect possible interviewer errors when we are still in the survey site such that interviewers could return to respondents if there are missing data or if there are apparent interviewer errors. Data will be entered in Beira Mozambique, which would expose any further errors. Double entry of the questionnaires will reveal any further data entry error. Questionnaires will be stored at the University of Washington, which will permits further checking of odd responses. Descriptive statistics are conducted to detect any problems in data collection or coding activities.
D.3.1
Data Collection Protocol: Addressing Stigma and Cultural Sensitivity 

All data collection staff will be recruited from the HIV+ population and specially trained in the epidemiology of HIV/AIDS, stigma concerns and fears, and cultural and gender sensitivity. Data collectors will also have knowledge and contact information for all support services such as mental health counseling and nutritional support. This knowledge will help make the data collectors more sensitive to the needs of the population they are interviewing and empower them with the tools to refer assistance if the need arises.

To help respondents and data collectors feel comfortable about discussing sensitive questions, data collectors will be taught to ask questions in a nonjudgmental, relaxed manner.  The interviewer’s tone should flow easily and without inflection.  Questions such as, “What is your address?” should be asked in the same tone and mannerism as “People seen afraid of me once they I learn I have HIV?” A four-day small group training is scheduled using a training manual that will have interviewers role-play asking and responding to the questionnaire. Special attention will be given to the stigma and sexual behavior question.  This allows the interviewers the opportunity to vocalize sensitive and “taboo” words. The training will entail role-play possible “refusals” on sensitive items. As a group the team will troubleshoot concerns interviewers may have.  The research team will work with the data collectors to address their prejudices or expectations, thoroughly train them on confidentiality, and respondents’ rights to refuse the survey or particular items.  Interviewers will be taught not to respond to item refusals and to continue to the next question just as nonchalantly as if the question was answered. 

During the data collection process, interviewers will be asked to return questionnaires at the end of each day. This ensures the confidentiality of the data and gives the project manager the opportunity to address any particular problems that occurred during the day.  There will also be weekly debriefing meeting with the investigating team and the data collectors.  Here too, any difficulties the interviewers face, either with a particular item, respondent, or hospital staff will be discussed and addressed. 

Other strategies used during the data collection process include: (1) discouraging interviewers from conducting interviews with people they know (even slight acquaintances); (2) offering respondents a choice of interviewer, e.g. gender-matched or non-matched; (3) ensuring that respondents receive explanations and contracts information regarding study confidentiality procedures; and (4) interviewers will be trained to demonstrate such procedures clearly and openly to respondents.

After training, the project manager will observe at least the first three interviews by each data collector. At the end of each interview, the project manager will debrief with the data collector. Upon satisfactory review, the data collectors may interview. Once during each data collection period (periods are 4 months long), every data collector is observed for 1 full day by the project manager. The project manager files an observation report on each data collectors.  The report assesses the interviewer’s introduction, explanation of confidentiality, accuracy in following skip patterns, reading every question as worded, handling of confidential materials. 

D.4
Follow-up Plan Upon Completion of the Supplement

Study results will be utilized by MOH planners and disseminated through national and international conferences and publications. If DOT is associated with a decrease in adherence, the Mozambique MOH is prepared to scale-up DOT nationally. If other psychosocial or contextual factors are found to influence adherence, a joint committee of the study team, MOH officials, and donors will address the social factors demonstrated to be associated with low adherence behavior behaviors.  Finally, at the end of each 6-months of the project, Mozambican and UW faculty will identify additional studies to be carried out and identify funding sources to support them. Development for follow-up proposals will continue to be a major activity.     


Dissemination of the study data, via reports, presentations, and published articles, will provide information to the global community regarding the impact of HAART on an urban African population. Journals we will consider for submission include AIDS, Lancet, Journal of Acquired Immune Deficiency Syndromes, American Journal of Public Health, and JAMA.


Future studies will be needed to test for longer-term effects, maintenance of adherence, and different roles or approaches of the Activist. These follow‑up studies could address the issue of effectiveness in different settings and with different types of treatment regimens. Issues of stigma may reveal more specific areas that introduce barriers to adherence.  There may be findings to support media messages, which will address cultural or traditional beliefs that are barriers to seeking care.  

D.5
Monitoring and Evaluating the Activities  

Dr. Gloyd, will make two trips per year to meet with the Mozambican study team to monitor study progress and provide technical support. Dr Micek resides in Chimoio, with frequent trips to Beira.  He will attend weekly debriefing meetings with the clinical staff, HIV Activist and periodic meetings with the data collectors. Ms. Pearson will spend approximately 40% time in Mozambique establishing systems, training staff at all levels, overseeing data collection, coding, and management. She will monitor all project activities and report to the PI at weekly project meetings. She is also responsible for the 6 months report on full outcome measures and will train the program manager on all program functions as well as supervising the monthly reporting of the data collection and data management. Data will be monitored both in country and by the UW staff through weekly downloads. 
The Mozambican research manager will observe each data collector once per data collection period to monitor proper data collection techniques are followed. She will perform similar functions as the co-investigator and assume complete responsibility when Ms. Pearson is not in country. The intent is to develop the research manager’s knowledge, skills and ability to replace the co-investigator’s in-country role. This will set in place a thoroughly trained research manager who will continue to serve in high quality level research activities. Data collection manager is responsible for supervising the data collection staff in Chimoio, conduct interviewer training as needed, hold weekly staff meeting, and conduct weekly data collection activates reports. 

D.6 Timeline

Staff recruitment and training would begin with receipt of the grant in July 2004. At which time, we would hire the research manager and work with her/him translating the training manual.  By the end of July we would, recruit and train the data collection staff for the Beira and Chimoio sites. Subject recruitment would begin August 2004 and continue through November 2004 with post intervention interviews ending in December 2004.  During this first data collection period the initial interview and the 6 week follow-up interviews would take place. The second data collection phase would begin February 2005 with data collection period ending 4 months later May 2005. The final data collection phase is from August 2005 through November 2005. December 2005 and January 2006 will finalize field operations. Data analysis, results and reports will be produced after each data collection period.  Results will be presented to the Mozambique Ministry of Health. The later 6 months of the project will finalize the longitudinal findings from the 6 month and 12 month reports and produce manuscripts for publication.
D.7 Limitations

The DOT intervention may have some crossover, since some control subjects receiving standard care might request (and receive) frequent clinic visits if providers feel it is necessary. Moreover, many in the DOT category may not get full visitations due to possible health service inadequacies or lack of communication in an environment with poor addresses, few telephones, and widespread poverty. We acknowledge this may occur therefore Activists are instructed to fill out an “activity check list” identifying type of care and counseling provided and amount of time spent with each patient regardless of treatment group. 

Adherence measurements are difficult at best, as subjects will quickly learn about researchers’ expectations on pill counts. However we hope to have addressed this through unannounced pill counts.  High market value of the ARV medications could misclassify those who sell drugs as being adherent.  However, as ARV drugs will be free of charge, their market value is likely to be substantially reduced. 

When researchers have attempted to evaluate the reporting of sexual behavior, it is clear that misreporting may be systematic; for example, under-reporting of sexual partners appears to be greater for women than for men, whereas men may over-report condom use.[124, 125]  Even more problematic is that reporting may vary by the level of the epidemic or interventions to change behavior: It is also possible that respondents' perceptions of acceptable and desirable answers to standardized questions have changed over the study period as societal norms have adjusted to the realities of the era of the AIDS epidemic".[126]  We will compare the number of partners reported in a lifetime with the dates first met on to last 3 partners.  For many respondents last 3 partners reported will be the same as number of lifetime partners [127]. Our access to biomarkers will be useful for evaluating the validity of self-reports of sexual behavior. For example, we will compare self-reports of sexual behavior with biological data on sexually transmitted infections (STIs). Self-reported sexual behavior (e.g. contact with commercial sex partners, lifetime number of sex partners, rate of acquisition of new partners, lack of condom use and frequency of concurrent partners) should be similar between the two cities which have similar HIV prevalence rate.  None-the-less, acknowledging this limitation we will adapt our analyses and interpretation to evidence of misreporting.
The translation process can alter concepts. However the instrument has been thoroughly pretested and will have been piloted prior to the study.  All scales will be reassessed for reliability and validity prior to field implementation.  Although personal situations will change over time, we will use initial interviewers for consecutive enumeration to obtain consistency in measures. However because of the sensitivity of the questions especially around the stigma and sexual behavior questions, interviewers and/or respondents may experience discomfort and attempt to rush through the difficult section to the next topic. The respondent therefore proffers censored and perhaps somewhat ambiguous answers; and the interviewer codes rather than probes, potentially falling into a personal default coding pattern.  To monitor this effect we will calculate the intraclass correlation coefficient periodically throughout the data collection period as well as at the end of each data collection period.  Interviewers will be retrained in areas that pose a problem and data collection protocol on sensitive issues will be readdressed in refresher training prior to each enumeration. 
E.
Human Subjects

We have applied for IRB approval from the University of Washington. The Mozambique Ethic Review Board application will be submitted January 15, 2004. The University of Washington Human Subjects Division has approved this study (application No. 039137-G 01) contingent on approval from the Mozambique Ethic Review Board. The study will be reviewed and approved by the in-country human subject’s protection board to ensure that the study complies with local laws and requirements.  We expect a positive response by early February. Since this project will be coordinated with local health authorities and MOH personnel in general, we don’t expect any problem with the approval.

E.1
Protection of Human Subjects


Subjects Involvement and Characteristics

Participants will include approximately 500 African men and women from the age of 15 and older. All will be HIV+. Eligible patients will be (a) 15 years of age or older, (b) not psychotic or demented, (c) live within Beira and Chimoio, and (d) meet the HAART clinical care criteria.  Clinical care criteria from the World Health Organization (WHO) are used to establish when to initiate HAART in adults: 1) WHO stage IV disease regardless of CD4 count 2) CD4 <350 with WHO stage III or stage IV symptoms, or 3) CD4 <200 with or without symptoms.

Sources of Materials Data will be collected through face-to-face interviews, pharmacy refills, and medical record reviews. No biological data will be collected. CD4 counts are drawn every 3-4 months as recommended by clinical guidelines. This information will be taken from the medical records, so no additional phlebotomy is required. All data will be used for research purposes only. Face-to-face interviews. Patient self-reports will be elicited in face-to-face structured interviews at the clinic at baseline (0 months), immediately following DOT, 6 months and 12 months after the intervention phase.  The interview will involve open-ended and multiple choice items regarding socio-demographics, adherence, social support, self-efficacy, knowledge of their regimen and the antiretroviral medications, negative affective states, and sexual behaviors. Pharmacy refills. Data on patients who have their prescriptions filled at the clinic pharmacy will be available via refill records. Chart reviews. Patients’ charts will be examined for data on viral load, CD4 counts, and opportunistic infections at the baseline, 6-month and 12-month participation marks.

Use of medical records (including Pharmacy records) Information contained in HIV+ patients’ medical records is collected routinely, apart from this study’s requirements, and is stored in the Integrated Health Network (IHN) system anonymously; patient’s information is followed only by their unique code number. Medical record data will be reviewed for participants from the Adherence study. The IHN uses the electronic medical record data base system that links the HIV+ patient’s clinical needs with patient charts and reporting. From the medical recodes, we will collect key clinical markers variables for all patients (e.g. CD4 counts, STI status and clinical phase of HIV).


Recruitment and informed consent Patients qualifying for and starting HAART will be recruited to enroll in this study. All HAART patients receive care through the Day Hospitals. As patients sign in for their appointments the receptionist will inform the patient that “There is a research study taking place at VCT clinics and Day Hospitals in Beira and Chimoio.  A research manager is available to tell you about this study and to give you information to help you decide whether you would like to participate.  Whether you choose to participate is entirely your choice and will in no way affect the care you receive.  If you do not want to find out more about this study just let me know and you will not be approached about participating.

Qualification for HAART will be determined by their regular care providers at the Day Hospital, using Mozambican norms for initiation of HAART including CD4 counts and clinical symptoms. HAART participants will be patients who are antiretroviral naïve and beginning their first HAART regimen.   Participation is voluntary and informed consent will be obtained prior to randomization.   One data collector for each site will be identified to take primary responsibility for screening, recruiting, randomizing, and enrolling study participants. At the first study interview, the data collectors will obtain written informed consent, conduct the baseline interview, randomize the patient by unsealing an envelope which contains the patient’s study condition, and then re-explain the protocol regarding DOT for those randomized to the experimental group.   All are instructed in what the DOT requirements consist of and will be scheduled for their first visit prior to leaving the clinic. If available, the Activist will be introduced to the participant.

Potential Risks None of the data collected will negatively affect the patients’ care. It is not expected that the groups or interviews will be unduly stressful. However, participants may feel embarrassed or discouraged if they are not able to adhere to the medications and this is known to their Activist or to the group or when they answer personal questions or disclose confidential information in the groups. Similarly, participants may feel embarrassed when discussing their sexual behaviors or behaviors of their partners. Additionally, participants may become distressed if self-disclosed information (including their HIV+ status) collected in individual interviews or in the groups is revealed to others by a misplaced questionnaire or by other group members. There are no physical risks expected from the study procedures.

Protection Against Risk Procedures for minimizing risk to participants include the careful selection, training, and supervision of data collection and intervention personnel together with the systematic preparation of program participants. Data collection personnel are selected for past training and ability to work with participants in this target population. Data collectors will be strictly trained to refer all medical questions of the peer to their provider. They are instructed to answer questions that may arise, and are skilled in dealing with anxiety or upset resulting from the collection of sensitive information. At the end of the initial interview, whether or not complete, the research assistant will ask anxious or troubled participants for permission to discuss their discomfort with program staff. Group leaders will make similar requests. Only with participants’ request will concerns be discussed with the clinic staff. Data collectors will be trained to make referrals for patients with physical and psychological symptoms and will refer participant to the Day Hospital where free care is provided.


Procedures for making home visit will be carefully explained to the data collectors. They will agree in advance with the participant on how they should introduce themselves and how they should respond if questioned by family members. As all home visits are by appointment, the participant will know and contact with other family members will thereby be minimal. Participants who do not want to receive home visits will be offered the option of meeting at the Day Hospital or other convenient and confidential location.


To reduce the risk of embarrassment and discrimination, confidentiality will be strongly emphasized in groups and safeguards for protecting confidentially of questionnaires and other data will be strictly enforced. In addition, during interviews and group sessions, participants will be reminded that they have the open-ended option to pass over questions and entire instruments to reduce risk of unintended self-disclosure.


Safeguarding confidentiality of personal data reported in questionnaire or through personal information is maintained through the use of ID codes instead of full names on all research materials. The full name is used initially if necessary, but is removed after initial review and replaced with the ID code. Project staff verifies that all instruments and research materials are collected before leaving a research site. The list referencing code number to name will be kept in a locked file cabinet in the research manager private office and coded data will be stored in computers in locked offices to which only project staff have access. The list relating names to number codes will be destroyed at the end of the investigation. Data analysis will be done only in aggregate. No individually identifiable information from the data collected will be published.


Benefits The potential for health enhancing effects of the antiretroviral medications are encouraging. If participants cannot adhere to the regimens, however, they will not be able to benefit from them. Furthermore, if they do not adhere correctly, they may develop drug-resistant strains of HIV that are capable of being transmitted to others who also would then not be able to benefit from the medications. The potential for a greater period of time (perhaps indefinite) of good health with undetectable viral load and minimal symptomatology more than justifies the small chance of possible minor risks.


Although there are no larger risks to the patients in the standard of care, they are not going to receive 6 weeks of DOT. However, at this time, both interventions are relatively untested. The patients in the control condition will be receiving the standard and optimal treatment, as it exists in the clinic now. Any assistance that the staff provides for their adherence will NOT be denied because of their involvement in the study.


In the literature, such risks as these described have not materialized. Removal of the potential risks would require not administering measures, not conducting individual interviews, not collecting data from other sources, and not running the groups. Given the possible benefits, these steps are unacceptable because they jeopardize research rigor, impede informative contributions to knowledge, and hinder logistics and cost-efficiency. Even if the possible risks described actually occur, they are not grave and seem unlikely to effect lasting harm. The intervention being tested could substantially improve an individual patient’s ability to adhere successfully to the antiretroviral regimen. Given the difficulty of adhering to the antiretroviral regimens and the scarcity of adherence research with this population combined with the minimal risks to participants and the anticipated benefits to public health, the proposed research is considered reasonable and potentially valuable.
E.2
Inclusion of Women (required if Item 4 on face page is checked)

We expect approximately 40% – 45% women in the sample.  This is less than 50% because pregnant women are offered HAART through the pMTCT programs and are thus excluded from this study.  However, current information from the clinics indicates between 40% - 45% being tested for HIV are women and will be eligible for this study.  

E.3
Inclusion of Minorities (required if Item 4 on face page is checked)

Population will consist of at least 95% Africans.

E.4
Inclusion of Children (required if Item 4 on face page is checked)

Children between the ages of 15-21 will be included in the study. Data on sexual activity of youth in Mozambique indicate the median age at first intercourse is 15.9 for women and 18.3 for men in those age groups at first marriage is 17.1 for women 25 –49 and 22.3 years among men age 25 to 64 years with a ferity rate of 5.9 (1997 DHS survey).  Given these statistics, we expect to recruit younger persons through the day hosptial programs. In Mozambique youth 12 years and older may access voluntary and testing clinics and be treated HIV/AIDS without parental consent.

E.5
Other – 

F. Vertebrate Animals - NA 
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Figure 2 Study Design: Modified DOT





Table 3: Aim 2, Power calculation
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Figure 3. Social Support Factors that may interact with improved Adherence to HAART
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