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Abstract 

Background  

A high number of HIV-positive individuals in resource-limited settings cannot collect their 

antiretroviral (ARV) pills on-time. I aimed to investigate the efficacy of a nurse-led mobile 

phone-based intervention on improving clinic attendance for on-time ARV pills collection in 

Nepal. 

Methods 

I conducted this randomized controlled trial in which the eligible HIV-positive individuals were 

randomly assigned (1:1) to the nurse-led mobile phone voice call reminder intervention or the 

voice call for health promotion messaging control condition. The primary outcome was assessed 

using the World Health Organization’s definition of on-time ARV pick up (regular clinic 

attendance [100% on-time pick up], inconsistent clinic attendance [missing one or more on-

time pick up] at baseline and six-month follow-up. I performed the primary analysis by intention 

to treat. I assessed the trial efficacy by generalized estimating equation models to determine 

intervention x time interactions. 

Results 

An independent researcher randomly assigned 468 HIV-positive individuals to the intervention 

(n=234) or control group (n=234). Forty-three individuals were lost to follow-up. After 

adjusting for covariates, HIV-positive individuals in the intervention group were more likely to 

attend their clinics regularly compared with the control group (intervention x time; adjusted 

odds ratio 2.02, 95% CI:1.15-3.55). Similarly, they were more likely to be adherent to ARV 
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medication compared with the control group (intervention x time, AOR: 2.51, 95% CI: 1.12-

5.59) (p=0.024). 

Conclusions 

This nurse-led mobile phone voice call reminder intervention is efficacious to improve on-

time ARV collection in resource-limited settings. 

Key words: Antiretroviral, on-time ARV pills pick up, mobile phone intervention, HIV-

positive individuals, Nepal 
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1.1 Antiretroviral therapy and HIV epidemic 

Antiretroviral therapy (ART) is a combination of medications that treat Human 

Immunodeficiency Virus (HIV) infection. These medicines do not kill viruses or cure the 

disease, but when taken regularly can prevent the progression of HIV infection.1 ART is 

considered one of the most effective interventions to improve health and well-being of HIV-

positive individuals.2-4 It has hugely reduced morbidity and mortality attributed to HIV 

infection. Such benefits are often attributed to increased ART coverage.5 

Globally, ART coverage has expanded widely.6-8 In 2001, it was available to only 2% 

of the eligible people.9 With rapid scale-up, about 50% of the HIV-positive individuals 

accessed ART at the end of 2017.5 This dramatic increase in coverage has had multiple 

advantages in the lives of HIV-positive individuals and public health — first, the reduction of 

premature mortality. From 2000 to 2017, it has been attributed to lessening more than 50% of 

global HIV infection-related deaths.5, 10 Second, reduction in morbidity.11 People on ART are 

more likely to have a better immune function and less likely to suffer from opportunistic 

infections, thus reducing morbidity due to HIV infection. Third, prevention of new HIV 

infections.12 High adherence to ART is considered an effective way to prevent new HIV 

infections at the population level. Consequently, ART improves quality of life and longevity 

of HIV-positive individuals.13 
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Such benefits of ART and global success in HIV response have led to the formulation 

of several important global goals- the ultimate goal is to end AIDS as a public health problem 

by 2030.14 

1.2 HIV epidemic and global goals 

The global health community is determined to achieve two major goals associated 

with the HIV response. First one is 90-90-90 goals by 2020. It suggests 90% of all people 

living with HIV would know their HIV status, 90% of the HIV-positive individuals who know 

their status would be enrolled in ART and 90% of the people will have suppressed viral load.5, 

15 By 2016, UNAIDS estimated the global status to be 70%-77%-82%.5 The second global 

goal is to end AIDS as a public health threat by 2030.16  

However, tremendous efforts are necessary to achieve and sustain such ambitious global 

goals. Especially, in the resource-limited settings where the toll of HIV epidemic is the 

biggest. To achieve such global goals, the global community has committed to implement the 

universal test and treat (UTT) as one of the effective strategies.7    

1.3 Universal test and treat strategy 

In 2015, WHO recommended the UTT or treat all strategy to all countries. According to 

UTT, ART should be prescribed to all adults living with HIV, regardless of WHO clinical 

stage and CD4 cell count.17  
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Previously, not all individuals could initiate their treatment as soon as they were diagnosed 

with HIV infection. For instance, according to WHO 2013 guidelines, the following were the 

criteria to initiate ART:8 

1) individuals with severe or advanced HIV clinical disease (WHO clinical stage 3 or 4) 

and CD4 count ≤350 cells/mm3; 

2) All individuals with HIV with CD4 count >350 cells/mm³ and ≤ 500 cells/mm3 

regardless of WHO clinical stage; and 

3) All individuals with HIV regardless of WHO clinical stage or CD4 cell count in the 

following situations: 

I) Individuals with active TB disease; 

II) Individuals coinfected with HIV and HBV with evidence of severe chronic 

liver disease; and 

III) Partners with HIV in serodiscordant couples should be offered and ART to 

reduce HIV transmission to uninfected partners. 

Although the global community is committed to achieving global goals through UTT, 

several challenges remain in HIV treatment such as improving adherence to HIV treatment. 

1.4 Adherence to HIV treatment 

HIV treatment adherence is defined as the extent to which HIV-positive individuals 

follow the instructions provided by their HIV-care providers regarding their HIV treatment 

and care.18 It includes regular clinic attendance and uninterrupted lifelong medication intake.19 
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HIV-positive individuals must attend clinics for various purposes such as to collect their 

antiretroviral (ARV) pills, monitoring their treatment outcomes, and treating opportunistic 

infections. Among them, ARV pills pick up is the major reason for their clinic attendance.17 

Globally, improving clinic attendance for pills pick up remains one of the key challenges to 

ART programs.20-22 Those who miss their clinic visits for pills pick up are more likely to be 

non-adherent to treatment, have higher mortality rates, and could develop HIV-drug 

resistance.23, 24  

1.5 HIV treatment adherence in the era of UTT 

Improving HIV treatment adherence is vital to achieving global goals related to HIV 

response. Treatment adherence mainly contributes by reducing viral suppression, improving 

quality of life, and ultimately decreasing morbidity and mortality associated with HIV 

infection.6  However, a higher number of individuals are expected to be on ART with the 

implementation of UTT, and health systems in low-income countries are predicted to be 

further strained as global financing in HIV response has diminished.25, 26 Further, fewer health 

care providers could end up delivering ART services to a higher number of individuals, thus 

negatively influencing the quality of delivered HIV treatment and care services.  

Furthermore, in the context of UTT, HIV-positive individuals have lesser pre-treatment 

time compared to previous HIV treatment procedures. Previously, HIV-positive individuals 

had a few months to prepare for their treatment.27, 28 This time was usually used to understand 

the diseases and importance of ART adherence. For many individuals, initial months of HIV 
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diagnosis brings psychological turmoil which negatively affects their treatment. HIV-positive 

individuals new on treatment are more likely to lost to follow up and have higher mortality 

rates.29, 30 However, with the implementation of UTT, they have less time to prepare for the 

treatment and to cope with psychological distress. Among several other components of HIV 

treatment, on-time pills pick up, especially is a more important component among HIV-

positive individuals on ART. 

1.6 On-time ARV pills pick up and WHO target 

Improving clinic attendance for on-time ARV pills pick up within two days of the run-

out date,20, 31 in particular, remains the key challenge to ART programs.21, 22, 32 Inconsistent 

ARV pills pick up may lead to treatment failure and selection of drug-resistant HIV among 

HIV-positive individuals.33, 34 For tackling HIV-drug resistance, WHO recommends >90% 

on-time ARV pills pick up among all individuals registered at ART clinics.20 However, 

globally, over 30% of ART clinics did not achieve the WHO target in 2009,32 which increased 

to 42% in 2014.20 Factors such as forgetfulness, feeling healthier, treatment literacy, 

commuting time, travel costs, mental health issues, and substance use contribute to missed 

clinic visits in low- and middle-income countries (LMIC). 20-22, 35 

Achieving WHO's on-time pills pick up target is more challenging in LMIC. For 

example, among African countries, 59% to 83% of ART clinics did not meet this WHO 

target.22 Among six Asian countries, none of the 1048 ART clinics in the study could meet the 
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target in 2009.32 In 2014, about 35% of ART clinics in Southeast Asia did not meet the WHO 

target. 20 

On-time ARV pills pick up is also positively associated with medication adherence.36 

Individuals those who attend their clinics regularly have a higher likelihood of achieving 

optimal medication adherence than those who attend their clinics inconsistently.36 

1.7 Responses to improve on-time ARV pills pick up 

WHO has listed some of the important responses to improve on-time ARV pills pick 

up.20 These include decentralization of ART services and behavioral interventions, such as 

cognitive behavioral therapy. Further responses are peer counseling, reminder devices, fixed-

dose combinations, and once-daily regimens, reduction of HIV-associated stigma, provision 

of more than a one-month supply of ARV drugs, use of objective measures of adherence to 

counseling patients and electronic or paper-based pharmacy registers. However, these 

interventions involve multiple stakeholders, need a high cost, and are complex to implement, 

especially in the resource-limited settings. 

1.8 Mobile phone-based interventions and on-time pills pick up  

In LMIC, mobile phone-based interventions are promising, as they are cost-effective 

and simple to execute.37 They are also highly feasible because of the exponential increase of 

mobile phone users in LMIC. For example, in sub-Saharan Africa, 94% adult population used 

mobile phones in 2015,38 and South Asia, its coverage was over 100% in 2016.39 In LMIC, 

this increased coverage has led to a variety of mobile phone-based interventions to improve 
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HIV treatment outcomes. However, only five randomized controlled trials have assessed the 

efficacy of mobile phone-based interventions in improving HIV-positive individuals’ clinic 

attendance as identified by a meta-analysis.40 

Of the five trials, three were conducted in LMIC,37, 41, 42 and two in high-income 

countries.43, 44 Four of those trials used either short message service (SMS) only41, 42 or a 

combination of voice calls and SMS reminders,37, 43 whereas one trial that focused on voice 

call only reminders was conducted at prevention of mother-to-child transmission clinics.42  

All three trials in LMIC effectively improved clinic attendance, but they focused on 

maternal41, 42 or pediatric clinic attendance.37 The two trials in the high-income countries did 

not effectively improve clinic attendance.43, 44 Moreover, mobile phone voice call reminders 

could be more effective in improving ART outcomes among HIV-positive individuals in 

limited-literacy, resource-limited settings.45 However, no trial has assessed the efficacy of 

mobile phone voice call reminders on clinic attendance for on-time ARV collection among the 

adult population. Therefore, the development of mobile phone-based interventions is urgently 

needed to effectively improve clinic attendance for on-time ARV pills pick up in LMIC. 

1.9 WHO’s recommendations on mobile phone-based interventions 

Mobile health (mhealth) is defined as “the use of mobile and wireless technologies for 

health—aims to capitalize on the rapid uptake of information and communication 

technologies (ICT) to improve health system efficiency and health outcomes.” 46 In the past 

decade (2010-18), mhealth approach has been extensively used to improve HIV care and 
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treatment. It has been utilized to improve uptake of HIV testing, receiving laboratory results, 

delivering health messages, clinical appointments reminder, and improving HIV treatment 

adherence.45, 47 

WHO has recognized mhealth as one of the cost-effective strategies to improve 

population health outcomes. It reflects in WHO’s policies and strategies to achieve health-

related sustainable development goals (SDGs). WHO passed a resolution at the 71st world 

health assembly in 2018 to scale mhealth and digital health interventions in the era of SDGs. 

Moreover, WHO has classified mhealth and digital health interventions and recommends its 

use in improving HIV treatment adherence.48  

WHO has categorized the different modes of digital and mobile technologies which 

supports health system needs. Classification of such interventions includes four categories: I) 

interventions for data services; II) interventions for healthcare providers; III) interventions for 

a health system or resource managers; IV) interventions for clients.48 

Interventions for clients are directly aimed at improving patients’ adherence to 

treatment procedures. Such interventions consist untargeted client communication, client to 

client communication, personal health tracking, citizen-based reporting, on-demand 

information services to clients and client financial transactions, and targeted client 

communication. Particularly, targeted client communication includes targeted alerts and 

reminders to the clients. These targeted mhealth interventions have the high potentiality to 
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produce positive health outcomes and improving ART adherence among HIV-positive 

individuals.45, 47 They could particularly produce more impact in LMICs, where the mobile 

phone use has increased extensively.   

1.10 Mobile phone use in LMIC and Nepal 

Mobile phone use has dramatically increased in LMIC.38 In 2000, only four percent 

people had access to mobile phones in LMIC. In 2015, that number exponentially rose to 94 

percent.38 This trend was observed even in the least developed regions of the world such as 

SSA,38 and South-Asia.39 In SSA, 76 mobile cellular subscriptions were present for every 100 

people.38 However, in South-Asia, it was much higher than in SSA, 107 subscriptions per 100 

people.39 

Nepal is a low-income country in South-Asia with total 28 million population.49 

Similar to its South-Asian counterparts; mobile subscription rate is higher in Nepal. It is even 

higher than the South-Asian average.39 In 2016, 111 mobile cellular subscriptions were 

available for every 100-people compared to South-Asian average of 107 subscriptions against 

100 people.39 In Nepal, mobile phone users skyrocketed from 2008 to 2016. In 2008, only 16 

subscriptions were there for 100 people, in 2017 this number rose to whopping 111 

subscriptions for 100 people.39 

Higher mobile phone use generates ample potential to improve HIV treatment 

adherence. Mobile phones can be effective mediums to deliver adherence related messages 

and assist HIV-positive individuals in multiple ways. The increasing use of mobile phones in 
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developing countries can further assist people to understand the disease, treatment and their 

progress in ART through various mobile phone applications.50  

1.11 HIV epidemic in Asia-Pacific and Nepal 

 Asia and Pacific region is the home to the second largest HIV-epidemic in the world.5 

This also represents one of the fastest growing epidemics.51 Unlike in SSA, HIV-epidemic in 

Asia and Pacific is concentrated among people who inject drugs, men who have sex with men, 

migrants, and sex workers.51 In 2016, this region hosted 5.1 million people living with HIV. In 

the same year, 270, 000 new people were infected with HIV in the region and 170, 000 people 

died of AIDS-related illnesses.5 Despite this, the treatment coverage was only 47% among 

people living with HIV. In total, an estimated 2.4 million people had access to antiretroviral 

therapy in 2016.5, 51 

 HIV-epidemic in Nepal mimics Asian epidemic.52 HIV infection is more prevalent 

among high-risk populations such as people who inject drugs, men who have sex with men, 

migrants, and sex workers.53  In 2017, about 30,000 people were estimated to be living with 

HIV; 12,000 of them were accessing ART throughout the country.54 To increase the ART 

coverage and improve health outcomes, the government of Nepal implemented UTT from 

February 2017.55 Despite of enormous efforts ART was accessed only by 40% of the eligible 

HIV-positive individuals in 2015.56 

1.12 Research gaps 

 HIV treatment adherence is indispensable for successful ART.1 This includes clinic 
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attendance for on-time ARV pills pick up and ARV medication adherence. However, limited 

successful interventions to improve on-time ARV pills pick up create a barrier to realize 

positive ART outcomes. Especially, in low-income settings such as Nepal, lack of 

interventions and poorly functional clinic appointment reminder system deters HIV-positive 

individuals to enhance on-time ARV pills pick up among HIV-positive individuals. Mobile 

phone-based interventions, however, have shown promises to improve clinic attendance for 

on-time ARV pills pick up in various settings. 

 Several mobile phone-based interventions exist to improve clinic attendance among 

HIV-positive individuals.40 Most of them had been conducted in SSA,37, 41, 57 and high-income 

countries with mixed effectiveness.40, 43, 44 Moreover, they were implemented in pre-UTT 

context and universally accepted intervention is lacking to improve clinic attendance. 

Especially, no randomized controlled trials have been implemented to improve clinic 

attendance for on-time ARV pills pick up in LMIC.40, 45 Also, an explosion in mobile phone 

use in Asia and Pacific region has provided tremendous opportunities for mobile phone-based 

interventions among HIV positive individuals in the era of UTT. 

 Mobile phone reminders have the high potentiality to improve clinic attendance, and 

follow-up appointments among HIV-positive individuals.40 Such interventions have mainly 

focused on improving clinic appointment and medication intake reminders and receiving 

laboratory results. Those trials have used automated calls, SMS messages and voice call 
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reminders.47, 58 59 A systematic review showed the high effectiveness of voice call reminders 

initiated by health care providers compared to automated messages and SMS messages to 

improve clinical appointments.60 A qualitative study in India showed people are less likely to 

use SMS messages compared to voice calls.61 A systematic review also showed high 

feasibility of voice calls compared with SMS messages especially in limited literacy, resource-

limited settings.45  

 Furthermore, a high number of these interventions are conducted in SSA where 

countries are experiencing generalized HIV epidemic. Thus, to improve on-time ARV pills 

pick up in Nepal, I designed this mobile phone voice call reminder intervention among HIV-

positive individuals and recruited nurses to deliver it. I chose voice call reminders because, in 

Nepal, one-third of HIV-positive individuals on ART have limited literacy.35 Those with 

limited literacy cannot read SMS messages but could listen to voice calls.45, 62 Health care 

provider-led mobile phone voice call reminders are likely to improve clinic attendance.60 

Among health care providers; nurses were selected in this study to assist women with HIV; in 

Nepal, over 50% of HIV-positive individuals on ART are women.35 Similar to neighbor India, 

the majority of nurses in the country passively are women.62 Thus, this study was conducted 

in low-income country Nepal to address the above-mentioned research gaps.      
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1.13 Objectives 

This study has two objectives. 

1) To investigate the efficacy of a nurse-led mobile phone voice call reminder intervention on 

improving clinic attendance for on-time ARV pills pick up among HIV-positive individuals in 

Nepal. 

2) To investigate the efficacy of a nurse-led mobile phone voice call reminder intervention on 

improving ARV medication adherence among HIV-positive individuals in Nepal. 

1.14 Study hypotheses 

I had two hypotheses in this study. First, I hypothesized that the effect of the intervention on 

improving clinic attendance for on-time ARV pills pick up would be statistically higher 

among individuals in the intervention group compared to the control group. Second, I 

hypothesized that the ARV medication adherence would be statistically higher among 

individuals in the intervention group compared to the control group.   
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Figure 1: Conceptual framework: how the intervention would work? 
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Reduced barriers to on-time pills pick up: 

• Improved treatment literacy 

• Reduced forgetfulness 

• Addressed treatment adherence issues 

• Improved health literacy 

• Increased motivation 

Improved outcomes: 

• Improved on-time 

ARV pills pick up 

• Improved ARV 

medication 
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Intervention  

• Nurse-led mobile phone voice call reminder for antiretroviral 

pills pick up (two days before the appointment at HIV-

positive individuals’ preferred time) 

• Provided opportunity for treatment support through 

adherence counseling, information on ART and treatment 

adherence. 
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1.15 Conceptual framework: how the intervention would work? 

HIV-positive individuals face several barriers to pick up their ARV pills on-time.63 Such 

barriers exist at different levels ranging from individual to health system.64 The individual 

level barriers include lack of treatment literacy, forgetfulness, mental health issues, busy 

schedule, and self-rated better health.20-22, 35 Especially, in Nepal about 40% of the HIV-

positive individuals lack HIV treatment literacy which creates a major barrier for their on-time 

ARV pills pick up.35 

I designed this intervention to tackle individual-level barriers to on-time pills pick up 

among those enrolled in ART under UTT strategy. In this study, I recruited nurses to deliver 

mobile phone voice call reminders to improve clinic attendance for on-time ARV pills pick 

up. I used voice calls because of three reasons. First, voice calls by health care providers are 

potentially more effective than automated messages such as SMS.60 Voice calls enhance direct 

interaction and could reduce the forgetfulness of the individuals and motivate them to attend 

clinics. It could also provide an opportunity to avail HIV treatment-related information, 

discussing issues in medication adherence, and improve their treatment literacy. Additionally, 

nurses may counsel them on their health status, challenges in their treatment adherence, and 

make them aware of the importance of their on-time ARV pills pick up. Second, in Nepal, 

one-third of HIV-positive individuals on ART have limited literacy.35 So, sending SMS 

messages would reduce the usability of intervention among them, as understanding SMS 
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needs the reading capability, but individuals could listen to the voice calls.45, 62 Finally, a high 

number of HIV-positive individuals on ART in Nepal are women and to assist those 

individuals, nurses were included in my study as in Nepal majority of Nurses are possibly 

women similar to neighbor India.62 Thus, the intervention would significantly improve on-

time ARV pills pick up and ARV medication adherence among HIV-positive individuals.  

In this study, nurses reminded HIV-positive individuals about their medication pick up 

two days before their scheduled appointment at their preferred time. To increase the usability 

of the intervention, people were given a chance to choose their most feasible time of phone 

calls. The intervention was delivered for a period of six months. Data was collected at the 

baseline and six-month follow-up. 

1.16 Study timeline 

Figure 2 shows the timeline of this study. In this study, I included HIV-positive individuals 

who were on ART under UTT strategy in Nepal. This strategy was implemented in Nepal in 

February 2017. From October to December 2017, I assessed the eligibility of the individuals, 

collected their baseline data, and enrolled them in this study. HIV-positive individuals in the 

intervention and control groups received the intervention for six months. After the completion 

of the intervention, I conducted an outcome assessment.   
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Figure 2: Study timeline 
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Chapter 2 

Methods 
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2.1. Trial design 

This study is a multi-centered, two-arm randomized controlled trial with an HIV-

positive individual as the unit of randomization. The allocation ratio of randomization was 

1:1. HIV-positive individuals were randomized to either mobile phone voice call reminder 

intervention or healthy living messaging control groups. 

2.2 Study area 

I conducted this study in Nepal, a low-income country in South Asia. It had a total 

population of 28 million in 2017.49 Nepal is administratively divided into seven provinces and 

77 districts. In 2016, 63 ART clinics were functional in Nepal. Out of 63 clinics, 18 had a 

CD4 cell testing facility.54 As of May 2017, about 12,000 HIV positive individuals accessed 

ART services.54 This study’s clinics were under the Nepalese Ministry of Health. By the end 

of May 2017, about 7000 HIV-positive individuals were accessing ART services at the study 

sites. I conducted this study at seven ART clinics located at seven hospitals representing four 

provinces and six districts. I conducted at ART clinics in Kathmandu (1), Lalitpur (1), 

Rupandehi (1), Banke (1), Kailali (2), and Kanchanpur (1) districts.  

HIV infection was prevalent among different key populations in diverse study 

districts. For example, in Rupandehi, Banke, Kailali, and Kanchanpur districts, which are 

bordering India, HIV infection was prevalent among seasonal labor migrants. Whereas, in 

Kathmandu and Lalitpur districts, it was more prevalent among people who inject drugs.  
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2.3 Study participants  

In this trial, HIV-positive individuals were eligible to participate if they were on first-

line ART regimen under the UTT strategy, aged 18 years or over, and owned a mobile phone. 

Individuals were not eligible if they had severe physical and mental illnesses.  

2.4 Enrolment procedure 

I enrolled HIV-positive individuals in this study following three steps. First, HIV care 

providers screened individuals using anonymized data maintained at the study clinics. Second, 

HIV-positive volunteers, HIV care providers, peer supporters, or research staff (baseline 

assessors) approached potential individuals for further screening. Finally, the research staff 

explained in detail the study procedures to all of the HIV-positive individuals, obtained their 

written informed consent, and enrolled them in the study. Enrollment took place at the study 

ART clinics. 

2.5 Randomization 

Figure 3 shows the detailed process of participants’ randomization. HIV-positive 

individuals were randomly assigned to the mobile phone voice call reminder intervention or 

the voice call for health promotion messaging control group. An independent researcher 

randomized HIV-positive individuals using a computer random number generator (1:1 

randomization) using blocked randomization (block size = 4). 
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The research staff used ART number (unique patient ID) of each individual and then 

converted it into the trial identity number. An independent researcher assigned all the HIV-

positive individuals to either an “intervention group” or a “control group” using computer-

generated random numbers. HIV-positive individuals were not told whether they were in an 

intervention group or a control group.       

2.6 Blinding 

In this study, intervention and control groups received similar intervention strategies. 

Only the contents of the interventions were different. Both groups received standard HIV care 

per national HIV treatment and care guidelines. Further, they were not informed whether they 

received an intervention voice call or a control voice call. Therefore, it was difficult for HIV-

positive individuals to identify if they were receiving the intervention or a control condition. 

However, due to the nature of the intervention, individuals could know what they were 

receiving under the study procedures and thus, they could not be completely blinded. The 

outcome assessors were masked to the allocation group of HIV-positive individuals, but the 

nurses who delivered the intervention could not be masked due to the nature of the 

intervention. 

2.7 Intervention 

   2.7.1 Mobile phone voice calls 

After the enrollment in this trial, HIV-positive individuals completed a baseline 

survey. This included information on demographics, depressive symptoms, HIV disclosure 



23 

 

status, alcohol use, and internalized stigma. The trained research staff administered the 

baseline survey using a pre-tested semi-structured questionnaire and interviewed HIV-positive 

individuals using a face-to-face technique in a confidential environment at the clinics. The 

research staff obtained the primary outcome (clinic attendance), ART regimen, and WHO 

clinical stage data from the medical records maintained at the clinics under the Nepalese 

Ministry of Health. After completing the baseline survey, an independent researcher randomly 

assigned HIV-positive individuals to either an intervention group or a control group. 

Two trained female nurses delivered the intervention from two different locations: one 

nurse in the intervention group and one nurse in the control group. As per the intervention, 

mobile phone voice calls were made to HIV-positive individuals. If the first call was missed, a 

second call was made on the same day; if the second call was also missed, a final call was 

made the next day. Nurses called all individuals at their preferred time. HIV-positive 

individuals could choose the most feasible time for receiving their phone calls before taking 

part in the intervention.  

In both intervention and control groups, HIV-positive individuals received the 

standard HIV care under the national HIV treatment guidelines.55 Then, HIV-positive 

individuals received a paper with their scheduled clinic attendance date for their ARV pills 

pick up. At the time of each clinic visit, HIV-care providers scheduled a day for ARV pills 

pick up among the HIV-positive individuals.  At the study sites, HIV-care providers 
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scheduled clinic attendance for ARV pills pick up once a month. The date was scheduled in a 

manner not to coincide with national holidays or Saturdays. 

In this study, HIV-positive individuals in the intervention group received nurse-led 

mobile phone voice call reminders, which were made two days before their scheduled date for 

ARV pills pick up. Individuals were called two days prior to their scheduled date so that it 

would be easier for them to remember and prioritize their clinic visit. The nurse delivered the 

following message in the Nepali language: Namaste! Sanchai hunuhuncha? Hajurko asusadhi 

line jane din parsi ho. Kripaya samayamai aspatal janu hos. Dhanyaabad! This message 

translates to, “Hello! How are you? Please be reminded, your pills pick up date is the day after 

tomorrow. Please come to your clinic on time. Thank you.” Moreover, during the phone calls, 

individuals had opportunities to talk with the nurse regarding issues in their treatment 

adherence; she also provided HIV treatment-related information; counseled them as needed, 

and motivated individuals to attend their clinics on-time. The nurse called them once a month 

as per their scheduled date for ARV pills pick up for six months expect on Saturdays or 

national holidays.  

2.7.2 Control 

In the control group, the nurse delivered the following messages to them in the Nepali 

language: Namaste! Sanchai hunuhuncha. Swastha rahanako lagi Nepal Sarkar le mero barsa 

manaudai cha tesaima aadharit  kehi swastha sandesh haru dina chahanchau. Hanikarik madira 

sewan nagarau, churot ra surtijanya padartha sewan nagarua, niyamit wayam garua. 
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Dhanyabaad! This message translates to “Hello! How are you? The Nepal government is 

celebrating this year as “my year”. We would like to convey health-promoting messages 

based on that. First, avoid harmful alcohol. Second, avoid the use of tobacco products and quit 

smoking. Third, exercise daily and be physically active. Thank you.” The nurse called them 

once a month irrespective of their scheduled date for ARV pills pick up for six months.      

2.7.3 Measures to enhance participation 

In both groups, I used multiple methods to keep the participation of HIV-positive 

individuals. First, the research staff briefed HIV-positive volunteers and HIV care providers at 

the study clinics regarding the trial procedures. They explained HIV-positive individuals about 

the trial and motivated them to remain in the trial throughout the study. Second, the two nurses 

made additional phone calls to contact those who were not responding to the planned phone 

calls to assess their challenges; they provided counselling to individuals about their 

participation in the trial in both groups. Finally, a nurse provided health promotion messages 

through mobile phone voice calls to the control group HIV-positive individuals to improve their 

participation in the study.     

2.7.4 Quality control, monitoring, and supervision 

I adopted several measures to enhance the quality of intervention. First, I recruited 14 

research staff (baseline assessors) with credentials in public health or nursing. They were 

provided with intensive training before their involvement in the study. The training focused 
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on conducting face-to-face interviews, ethical concerns, management issues, and respect for 

the confidentiality of HIV-positive individuals. Second, the two nurses were intensively 

trained in the delivery of mobile phone voice calls to individuals in intervention and control 

groups. They also learned about effective communication through phone calls, potential 

challenges, respect of confidentiality, psychosocial issues, mental health, the health status of 

HIV-positive individuals, reporting, and recording.  

Additionally, the nurse was trained who called individuals in the intervention group. 

This intensive training focused on HIV-treatment adherence, adherence challenges faced by 

individuals, and HIV-treatment literacy. Both nurses reported daily to the trial coordinator. 

Third, to collect the data, I applied validated and pre-tested measures used in similar 

settings.35 Finally, trial coordinator supervised the nurses and outcome assessors. The trial 

coordinator was based in the field. 

Nurses who were involved in this study made mock phone calls to HIV-positive 

individuals who were not taking part in the main intervention. Based on their feedback, the 

contents of the intervention were further polished and articulated to suit HIV-positive 

individuals in this study.  

Individuals were given full right to withdraw from this trial at any stage, but none of 

the HIV-positive individuals withdrew their participation from this study. 
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2.8 Trial registration 

This trial was registered at clinicaltrials.gov, which is a clinical trials registry database. The 

trail identification number is NCT03367130. This study is reported following the CONSORT 

2010 guidelines. 

2.9 Measures 

2.9.1. Primary outcome 

The primary outcome of this study was clinic attendance for on-time ARV pills pick up at the 

baseline and after the intervention (six-month follow-up assessment). I defined on-time ARV 

pills pick up using WHO’s definition,20 which is also adopted by the Nepalese Ministry of 

Health.28 WHO has defined on-time ARV pills pick up as collecting ARV pills within two 

days of a scheduled ARV pills pick up date.20 In this study, I categorized an individual as 

“regular clinic attendee” if s/he had a 100% on-time ARV pills pick up, whereas I categorized 

an individual as an “inconsistent clinic attendee” if s/he missed any on-time ARV pills pick 

up during the study period. To collect on-time ARV pills pick up data, outcome assessors 

used a standardized measure in Nepal.35  

2.9.2 Secondary outcome 

This study’s secondary outcome was ARV medication adherence. I assessed this at the 

baseline and six-month follow-up using a validated questionnaire adopted from AIDS Clinical 

Trials Group. I defined adherence as intake of >95% of the doses of prescribed medication 

and non-adherence as intake of ≤95% of the prescribed doses.28 ARV medication adherence 
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was self-reported by the HIV-positive individuals, and I calculated it in the period of the last 

30 days. 

Research staff obtained clinic attendance for medication pick up data from the medical 

records of HIV-positive individuals maintained at the ART clinics. ARV medication 

adherence data was self-reported by HIV-positive individuals. Research staff used an 

interviewer-administered, pre-tested questionnaire to collect the data. 

2.9.3 Covariates 

I used several covariates in the analysis. I measured socio-demographic characteristics, 

namely, age, sex, formal education, employment status, marital status, place of residence, and 

ethnicity; and mental health and HIV-related characteristics, namely, HIV status disclosure to 

family members, depressive symptoms measured by Beck Depression Inventory Scale 

(validated for use in Nepal), alcohol use, internalized stigma measured by AIDS-related 

stigma scale, ART regimen, and WHO clinical stage. 

Socio-demographic variables 

    Age 

I used age as a continuous variable. Research staff asked HIV-positive individuals about their 

age in completed years. 

   Sex 

I used sex as male, female, and other. None of the HIV-positive individuals were of other sex 

in this study. Thus, I categorized sex as male and female. 
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Formal education  

I defined formal education as having been to a formal school ever in the lifetime. If HIV-

positive individuals reported going to school they were categorized as “yes” if not “no”.35 

Employment status 

For assessing the employment status, I used a dichotomous variable. Research staff asked 

HIV-positive individuals if they are in a work which provided them income. I categorized 

individuals as employed when they reported “yes” and unemployed when they reported “no”.  

Marital status 

I used marital status as a categorical variable in this study. I categorized marital status as 

married, single, widow/widower, divorced, and living in a relation. 

Place of residence 

Place of residence was used as a categorical variable. I called it “urban” if people reported 

living in municipalities and I called it “rural” if they reported living in Village Development 

Committees.35 

Ethnicity 

I used ethnicity was a categorical variable. I categorized individuals’ ethnicity namely 

Janajati, Chettri, Bhramin, Scheduled caste, Buddhist, Newar, Muslim, and Madheshi. 

Depressive symptoms 

I measured depressive symptoms by Beck Depression Inventory (BDI-la) scale validated for 

the use in Nepal.65 This scale has also been translated in Nepali language. 

Internalized stigma 

I measured internalized stigma by a seven-item scale.66 I computed the final scores by 

summing all items. Higher scores indicated higher internalized stigma. Each item had a 
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dichotomous response, 1 = Agree, 0 = Disagree. The total score ranged from 0 to 7. 

HIV disclosure status 

I used a single question measure to assess HIV status disclosure, are there people at your 

family you have not told you are HIV positive because you fear their reaction?”. Their 

responses were categorized into “Yes,” when they report disclosure and “No” when they did 

not.35 

ART regimen 

This study consisted of first-line ART regimen. The ART regimen was a categorical variable 

and I categorized it as Tenofovir + Lamivudine + Efavirenz and others. 

WHO clinical stage 

I used WHO AIDS clinical staging criterion to collect the information on AIDS progression 

levels. Under this criterion, disease progression level ranges from stage I to IV. 67 Stage I is 

usually asymptomatic, and stage IV represents an advanced AIDS stage. A trained physician 

does clinical staging to each individual before initiating ART. The research staff obtained data 

on clinical staging from the medical records of HIV-positive individuals. 

  In addition, alcohol use information was also collected from individuals in an 

assumption that it could play a role in clinic attendance and ARV medication adherence.  

Acceptability of the intervention 

I measured the acceptability of the intervention by four questions among HIV-positive 

individuals in intervention group.43 First, the research staff asked, how satisfied they were 

with the delivered intervention. A three-point Likert scale was used to categorize their 
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responses, ‘dissatisfied,’ ‘neither satisfied nor dissatisfied,’ and ‘satisfied.’ Second, the 

research staff asked, whether they were disturbed by the reminder; if they were disturbed by 

the reminder reasons for such disturbances were sought from them. Third, the research staff 

asked whether they considered the intervention useful to them or not. Finally, the research 

staff asked them whether they would recommend it to other people or not. 

2.10 Sample size calculation 

Based on a previous study in Nepal,35 I assumed regular clinic attendance rate is 33% for on-

time ARV pills pick up. Based on the previous studies,60,68 I also assumed the intervention 

would increase the regular clinic attendance by 15 to 20 percentage points. In this scenario, 

about 370 HIV-positive individuals (185 in intervention and 185 in control), would be 

required to reject the null hypothesis. To counter for lost to follow-up and missing data, I 

recruited 468 HIV-positive individuals. I also assumed also 95% confidence interval and 80% 

power of the test. I used OpenEpi, an online platform to calculate the sample size.69 

2.11 Ethical considerations 

This study adhered all the ethical considerations as outlined in the guideline by Council for 

International Organizations of Medical Sciences (CIOMS) in collaboration with WHO, 

international ethical guidelines for health-related research involving humans in resource- 

limited settings, involving vulnerable population, and community engagement. 

I designed this research upon the findings of the previous study in Nepal among similar 

populations.35 Further, before the implementation of this intervention individuals were 
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consulted who shared similar characteristics with this study’s population. They provided the 

feedback and based on their suggestions the contents of the intervention were framed to suit 

better among HIV-positive individuals who took part in this study. Therefore, this 

intervention was derived from the existing need in the community which is consistent with the 

CIOMS and WHO guidelines on research in communities with limited resources. The 

research protocol of this study was approved by the Research Ethics Committees of the 

Graduate School of Medicine at the University of Tokyo (approval number 11711) and Nepal 

Health Research Council in Nepal (approval number 337/2017). National Center for AIDS 

and STD Control /Ministry of Health also granted written permission to conduct this study. 

Approval was also received from each participating hospital. Appendix 4 and 5, provide the 

detailed informed consent process. 

Following the approval, the research team and I coordinated with the ART clinics. 

HIV-care providers, HIV-positive volunteers, and research staff contacted the HIV-positive 

individuals to assess their eligibility. During the interaction with HIV-positive individuals the 

research staff and personnel mentioned above shared the research plan and explained the 

intervention details. Consistent with the CIOMS and WHO guideline, the research team 

thoroughly explained about the importance of this study, potential harms, and how it could 

enhance HIV care and treatment among HIV-positive individuals. 
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As explained in the CIOMS and WHO guidelines on research involving vulnerable 

persons and groups, special protections were considered. This included no more than minimal 

risks for procedures that offer no potential individual benefits; safeguards designed to promote 

voluntary decision-making, and limited the potentiality for confidentiality breaches. 

The research staff and I obtained written informed consent from each individual. 

Participation in this research was voluntary. Before participation, each HIV-positive individual 

was informed about the study objectives and procedures. HIV-positive individuals’ anonymity 

was maintained throughout the study and their right to privacy was given utmost 

consideration. Furthermore, interviews and enrolment in the trial were conducted in a 

confidential environment. At any stage of the study, HIV-positive individuals could decide not 

to continue with the study and ensured that they will not be penalized in any manner for 

refusal to participate or if they wish to leave the study in between. 

2.12 Data collection 

The baseline data was collected between October, and December 2017 and follow-up 

assessement was conducted in June 2018. The research staff collected the data through a semi-

structured questionnaire. I first trained research staff on data collection, ethical, and study 

procedures. The research staff then conducted face-to-face interviews at the confidential 

environment in the study clinics. The research staff took about 40 minutes to conduct the 

baseline interview.  

2.13 Data analyses 
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I collected data from 468 HIV-positive individuals at the baseline and 425 HIV-positive 

individuals at the six-month follow-up assessment. I performed all analyses according to the 

intention-to-treat principle.  

I followed the following three steps for data analyses. First, I compared baseline 

characteristics between the intervention and control groups using descriptive statistics; I used 

χ2 tests to compare lost to follow-up status. Second, I assessed the changes in primary and 

secondary outcomes at the six-month follow-up using χ2 tests. Third, I evaluated the efficacy 

of the intervention using a generalized estimating equation (GEE) models. I assessed the 

primary (clinic attendance for on-time ARV pick up) and secondary (ARV medication 

adherence) outcomes to measure the efficacy of the intervention (intervention versus control), 

time (treated as a categorical variable; baseline and at six months), and intervention x time 

interaction. For all of the GEE models, I included the intervention as the exposure variable. I 

adjusted all of the GEE models for the covariates, which included age, sex, education, 

employment, WHO clinical stage, depressive symptoms, internalized stigma, and HIV 

disclosure status. I set the level of statistical significance at p <0.05 and performed all analysis 

in STATA (R)13.1(StataCorp, College Station, Texas, USA).
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Chapter 3 

Results 
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Figure 3: Trial flow and randomization process 

Assessed for eligibility 

(n=520) 

Excluded (n= 52) 

   Not meeting inclusion 

criteria (n=16) 

   Declined to participate 

(n=25) 

   No baseline (n=11)   

6-month follow-up assessment 

(n=214) 

Lost to follow-up (n= 20); did not continue (n=3), 

 transferred to other clinics (n=10), deaths (n=5), 

no contact (n=2) 

Intervention (n=234) 

 

 

Lost to follow-up (n=23); did not 

continue (n=5), transferred to other 

clinics (n=13); no contact (n=3), deaths 

(n=2) 

Control (n=234) 

 

               6-month follow-up assessment  

                                      (n=211) 

 

Allocation 

Analysis 

Follow-up 

Randomized (n=468) 

Intention-to-treat analysis  

                    (n=234) 
    Intention-to-treat analysis  

               (n=234) 

 

Enrollment 



37 

 

3.1 Trial flow and randomization process 

A total of 520 HIV-positive individuals were screened for their inclusion in this 

trial. Of them, 16 (3%) did not meet the inclusion criteria, and 36 (7%) declined to 

participate or did not complete the baseline interview. Thus, a total of 468 individuals 

were enrolled, and randomly assigned: 234 to the mobile phone voice call reminder 

intervention and 234 to the health promotion messaging group (figure 3). In total, 425 

(91%) individuals completed the six-month follow-up assessment (the last individual 

was assessed on June 30, 2018). Of the 234 HIV-positive individuals in the intervention 

group, 214 (91%) completed the six-month follow-up assessment, whereas 211 (90%) 

of the 234 individuals in the control group completed the six-month follow-up 

assessment. At enrollment, all HIV-positive individuals were on ART for at least two 

and a maximum of six months. 

At the six-month follow-up assessment, 43 HIV-positive individuals (9%) were 

lost to follow-up (figure 3). Of them, 23 (53%) were transferred to other hospitals, eight 

(19%) did not continue the intervention, seven (16%) died, and five (12%) could not be 

contacted. 

3.2 General characteristics of the HIV-positive individuals at baseline 

Table 1 shows the general characteristics of all the HIV-positive individuals in 

the study (n=468). Out of the total, 55.6% were male. Their mean age was 36.9 years 

(SD 10.3), and 73.7% had formal education. Only 40% were employed, and 88.5% lived 
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in urban areas. 

 

Table 1. General characteristics of HIV-positive individuals at baseline 
         Total % 

   (n=468)  

                                                       

Age mean (SD)      36.9 (10.3)  

Sex    
 Male                                260 55.6 

                                     Female 208 44.4 

Formal education   

 Yes 345 73.7 

 No 123 26.3 

Employment status   

 Unemployed 281 60.0 

 Employed 187 40.0 

Marital status                                   

 

Married                                                                                                                                                                                       

Single                                                    

Widow/Widower 

Divorced 

Living in a relation                                                                                                            

 

 

324 

65 

63 

10 

6 

 

 

 

69.3 

13.9 

13.5 

2.1 

1.2 

 

Place of residence 
 

Urban 

 

414 

 

88.5 

 Rural 54 11.5 

Ethnicity   

 

Janajati 

Chettri 

Bhramin 

Scheduled caste 

Buddhist 

Newar 

Muslim 

Madheshi 

169 

107 

88 

35 

28 

16 

15 

10 

36.1 

22.9 

18.9 

7.5 

5.9 

3.4 

3.2 

2.1 
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3.3 HIV and ART-related characteristics of HIV-positive individuals at baseline 

Table 2 shows health and ART-related characteristics of the HIV-positive 

individuals (n=468). Of the total, 97.2% were on TDF+3TC+EFV ART regimen. About 

80% were categorized as being at stage I and II, 61% were regularly attending clinics 

for their medication collection, and 84% had optimal medication adherence.  

 

Table 2. Health and ART-related characteristics of the participants at the baseline 
 

   Total           

(n=468) 
%  

ART regimen    

 TDFa+3TCb+EFVc 455 97.2  

 Other 13 2.8  

WHO clinical stage    

                    Stage I 240 51.3  

                   Stage II 135 28.9  

       Stage III 82 17.5  

   Stage IV 11 2.3  

Depressive symptoms     

 Absent 216 46.1  

 Mild 136 29.1  

 Moderate 96 20.5  

 Severe 20 4.3  

Internalized stigma score  

mean (SD) (range) 
 3.5 (2.2) (0-7) 

 

HIV disclosure status (family)  
 

                                                                     

 

   

 No 164 35.0  

 Yes 304 65.0  

Alcohol use     

 No 422 90.2  

 Yes 46 9.8  

Clinic attendance     

 Regular 285 60.9  

 Inconsistent 183 39.1  
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ARV adherence 

 Adherent 394 84.2  

 Non-adherent 74 15.8  
aTDF-Tenofovir 
b 3TC-Lamivudine 
c EFV-Efavirenz 

 

3.4 Comparison of general characteristics across intervention groups 

Table 3 shows the comparison of general characteristics among individuals 

across intervention and control groups. Of total (n=468), 234 (50.0%) were in 

intervention group and 234 (50.0%) were in control group. Mean age of individuals in 

the intervention was 37.3 years (SD 10.7), it was similar in the control group 36.5 years 

(SD 9.9). About 73.5% HIV-positive individuals had formal education in the 

intervention group compared to 73.9% in the control group. About 40.0% were 

employed both in intervention and control groups, and 88.0% of the HIV-positive 

individuals in intervention and control groups lived in urban areas. 

Table 3. Comparison of general characteristics across intervention groups 
  Intervention Control p-value 

   n (%) 

234 (100.0) 

n (%) 

234 (100.0) 
 

n (%)                                                         

Age mean (SD)   37.3(10.7) 36.5(9.9) 0.396 

Sex Male                                125 (53.4) 135 (57.7) 0.352 
 Female 109 (46.6) 99 (42.3)  

 

Formal education                       Yes 

 

172 (73.5) 173 (73.9) 0.916 
 No 62 (26.5) 61 (26.1)  

 

 

Employment status                     Employed 

 

 

95 (40.6) 

 

 

92 (39.3) 

 

 

0.777 
 Unemployed 139 (59.4) 142 (60.7)  
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3.5 Comparison of health and ART status characteristics across intervention 

groups 

Table 4 shows the comparison of health and ART-related characteristics of the 

HIV-positive individuals in this study stratified by their intervention groups. Of total in 

intervention group (n=234), 97.4% were on TDF+3TC+EFV ART regimen. About 

78.0% were categorized as being at AIDS clinical stage I and II in intervention group 

which was slightly higher in control group (82.0%). HIV-positive individuals in both 

groups had similar rates of regular clinic attendance for their medication collection 

(60.0% vs 61.5%) at the baseline. ART medication adherence was slightly higher among 

individuals in the control group compared to intervention group (86.3% vs. 82.1%). 

 

 

Marital status                              Single                                                                                                                                                                                     

                                                      Married                                                   

                                            Living in a relation 

                                                      Divorced 

                                          Widow/ Widower                                                                                                              

33 (14.1) 

164 (70.1) 

2 (0.9) 

6 (2.6) 

29 (12.3) 

32 (13.7) 

160 (68.4) 

4 (1.7) 

4 (1.7) 

34 (14.5) 

0.822 

 

 

  
 

 

Place of residence 

 

 

Urban 

 

 

206 (88.0) 

 

 

208 (88.9) 

 

 

0.772 
 Rural 28 (12.0) 26 (11.1)  

 

Ethnicity                                      Janajati 

                                                     Chettri 

                                                     Bhramin 

                                                Scheduled caste 

                                                     Buddhist 

                                                     Newar 

                                                     Muslim 

                                                   Madheshi 

87 (37.2) 

52 (22.2) 

49 (20.9) 

18 (7.7) 

9 (3.8) 

6 (2.6) 

7 (3.0) 

6 (2.6) 

82 (35.0) 

55 (23.5) 

39 (16.7) 

17 (7.3) 

19 (8.1) 

10 (4.3) 

8 (3.4) 

4 (1.7) 

0.490 
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Table 4. Comparison of health and ART status-related characteristics across 

intervention groups 
 

  Intervention Control p-value 

   
n (%) 

234 (100) 

n (%) 

234 (100) 
  

ART regimen    
 TDFa+3TCb+EFVc 228 (97.4) 227 (97.0) 0.778 
 Other 6 (2.6) 7 (3.0)  

WHO clinical stage     

 Stage I 117 (50.0) 123 (52.5) 0.425 
 Stage II 66 (28.2) 69 (29.5)  
       Stage III 47 (20.0) 35 (15.0)  

                                                        Stage IV 4 (1.8) 7(2.9)  
 

Depressive symptoms 
 

  

Absent 118 (50.4) 98 (41.9) 0.012 

Mild 61 (26.1) 75 (32.1)  

Moderate 51 (21.8) 45 (19.2)  

Severe 4 (1.7) 16 (6.8)  

Internalized stigma score mean (SD) 3.5 (2.2) 3.5 (2.2) 0.787 

HIV disclosure status    

No 73 (31.2) 91 (38.9) 0.081 

Yes 161 (68.8) 143 (61.1)  

Alcohol use    

No 206 (88.0) 216 (92.3) 0.120 

Yes 28 (12.0) 18 (7.7)  

Clinic attendance  
Regular 

Inconsistent 

141 (60.3) 

93 (39.7) 

144 (61.5) 

90 (38.5) 

0.776 

  

ARV adherence 

  

Adherent 

Non-adherent 

 

192 (82.1) 

42 (17.9) 

 

202 (86.3) 

32 (13.7) 

 

0.205 
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3.6 Changes in clinic attendance for on-time ARV pills pick up and ARV 

medication adherence at six-month follow-up 

Table 5 shows the changes in clinic attendance for on-time ARV pills pick up 

and ARV medication adherence between intervention and control groups at six-month 

after the intervention. At six-month follow-up, significantly higher individuals in the 

intervention group attended their clinics regularly for medication collection compared 

to the control group (p=0.001). Individuals in the intervention group also had 

significantly higher ARV medication adherence compared to HIV-positive individuals 

in the control group (p=0.024). 

 

Table 5. Changes in clinic attendance for on-time ARV pills pick up and ARV 

medication adherence at six-month follow-up 

 Total 

n (468) 

n (%) 

Intervention 

n (234) 

n (%) 

Control 

n (234) 

n (%) 

p-value 

Primary outcome 

Clinic attendancea* 

Six-month follow-up 

  Regular 

  Inconsistent 

  Missingc 

 

 

 

 

268 (63.1) 

157 (36.9) 

     43 

 

 

 

151 (70.6) 

   63 (29.4) 

     20 

 

 

 

117 (55.5) 

   94 (44.5) 

     23 

 

 

 

0.001 

Secondary outcome 

Medication adherenceb* 

Six-month follow-up 

  Adherent 

 Non-adherent 

 Missing 

 

 

 

372 (87.5) 

53 (12.5) 

     43 

 

 

 

195 (91.1) 

19 (8.9) 

     20 

 

 

 

177 (83.9) 

34 (16.1) 

    23 

 

 

 

0.024 

a Achieving 100% on-time ARV pills pick up defined as regular clinic attendance, 

otherwise inconsistent clinic attendance, b Missing at least one ARV pill intake in the last 

30 days was defined as non-adherent, otherwise adherent. * χ2 p-values. c Missing 

includes 43 individuals lost to follow-up (23 transferred out, eight did not continue, 

seven died, and five could not be contacted) 
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3.7 GEE: Efficacy of nurse-led mobile phone reminder on improving clinic 

attendance for on-time antiretroviral pills pick up 

Table 6 shows the efficacy of the mobile phone reminder intervention on 

improving clinic attendance for on-time antiretroviral pills pick up. After adjusting for 

covariates, HIV-positive individuals in the intervention group were more likely to 

attend clinics regularly for their ARV pick up compared with the control group 

(intervention x time, AOR: 2.02, 95% CI:1.15-3.55) (p=0.014). 

 

Table 6: GEE: Efficacy of nurse-led mobile phone reminder on improving clinic 

attendance for on-time ARV pills pick up 

Variable Adjusted odds ratio 95% CI p-value 

Intervention x timea 2.02 1.15-3.55 0.014 

Intervention 

   Control 

   Intervention 

 

1.00 

0.96 

 

 

0.65-1.43 

 

 

0.876 

Time 

   Baseline 

   Six-month follow-up 

 

1.00 

0.78 

 

 

0.53-1.16 

 

 

0.226 

Age 0.99 0.97-1.00 0.378 

Sex 

   Male 

   Female 

 

1.00 

0.83 

 

 

0.61-1.62 

 

 

0.236 

Formal education 

   Yes 

   No 

 

1.00 

0.81 

 

 

0.57-1.16 

 

 

0.265 

Employment status  

   Employed 

   Unemployed 

 

1.00 

0.87 

 

 

0.64-1.18 

 

 

0.382 

WHO clinical stage 

   I and II 

   III and IV 

Depressive symptoms 

   Absent                                                    

   Mild 

   Moderate 

   Severe 

Internalized stigma 

HIV status disclosure 

 

1.00 

0.91 

 

1.00 

0.88 

0.79 

1.16 

1.04 

 

 

 

0.64-1.31 

 

 

0.62-1.23 

0.54-1.16 

0.55-2.43 

0.97-1.11 

 

 

 

0.634 

 

 

0.462 

0.244 

0.682 

0.223 
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   Yes 

   No 

1.00 

0.84 

 

0.62-1.14 

 

0.285 
a Intervention x time represents the status of the intervention group in comparison with 

the control group at the six-month follow-up assessment. The table shows the efficacy 

of mobile phone reminder intervention on improving clinic attendance for on-time ARV 

pills pick up (total 850 observations, the sum of observations of individuals with 

complete data at baseline (425) and 6-month follow-up assessment (425). 

 

3.8 GEE: Efficacy of nurse-led mobile phone reminder intervention on improving 

ARV medication adherence 

Table 7 shows the efficacy of nurse-led mobile phone reminder intervention on 

improving ARV medication adherence. After adjusting for covariates, HIV-positive 

individuals in the intervention group were more likely to be adherent to ARV medication 

compared with the control group (intervention x time, AOR: 2.51, 95% CI: 1.12-5.59) 

(p=0.024). Also, individuals who did not disclose their HIV status to family members 

were less likely to be adherent to ARV medication (AOR: 0.57, 95% CI: 0.38-0.86) 

(p=0.008). 

 

Table 7: GEE: Efficacy of nurse-led mobile phone reminder on improving ARV 

medication adherence 

Variable Adjusted odds ratio 95% CI P-value 

Intervention x timea 2.51 1.12-5.59 0.024 

Intervention    

  Control 1.00   

  Intervention 0.75 0.44-1.27 0.297 

Time    

  Baseline 1.00   

  Six-month follow-up 0.90 0.52-1.54 0.705 

Age 1.00 0.98-1.02 0.823 

Sex     

  Male 1.00   

  Female 1.15 0.75-1.75 0.512 
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Formal education    

  Yes 1.00   

  No 1.06 0.64-1.76 0.806 

Employment status     

  Employed 1.00   

  Unemployed 1.16 0.75-1.77 0.491 

WHO clinical stage    

  I and II 1.00   

  III and IV 1.38 0.81-2.37 0.232 

Depressive symptoms    

  Absent 1.00   

  Mild 1.10 0.67-1.79 0.690 

  Moderate 0.74 0.45-1.23 0.256 

  Severe 0.85 0.33-2.21 0.750 

Internalized stigma 1.07 0.98-1.18 0.121 

HIV status disclosure    

  Yes 1.00   

  No 0.57 0.38-0.86 0.008 

 

a Intervention x time represents the status of the intervention group in comparison with 

the control group at the six-month follow-up assessment. The table shows the efficacy 

of mobile phone reminder intervention on improving medication adherence (total 850 

observations, the sum of observations of individuals with complete data at baseline 

(425) and 6-month follow-up assessment (425). 

 

3.9 Acceptability of the intervention 

Table 8 shows the acceptability of the intervention among individuals in the 

intervention group. I identified high acceptability of the intervention. In the intervention 

group, 91% of the individuals were satisfied with the mobile phone voice call reminders, 

and 96% found the intervention to be useful. Moreover, 95% of the individuals would 

recommend the intervention to others, and only 3% felt disturbed by the mobile phone 

voice call reminder. 
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Table 8: Acceptability of the intervention 

 

Variable 
  Intervention 

  n (%) 

n (%)                                                     n (214) 

Satisfaction with intervention  

  Satisfied 194 (90.7) 

  Neither satisfied nor dissatisfied                                                17 (7.9) 

  Dissatisfied                                                  3 (1.4) 

Usefulness of intervention  

  Yes 205 (95.8) 

  No                                                 9 (4.2) 

Will recommend intervention to others  

  Yes 204 (95.3) 

  No                                               10 (4.7) 

Disturbance by phone calls  

  Yes 7 (3.3) 

  No 207 (97.7) 

 Reason for disturbance*  

  Scared of my HIV status disclosure 7 (100.0) 

  *n=7 (only among those who were   

disturbed). 
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Chapter 4 

Discussion, conclusions, policy implications, and recommendations 
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4.1 Discussion  

Nurse-led mobile phone voice call reminders effectively improved clinic attendance 

for on-time ARV pills pick up among HIV-positive individuals on ART in a low-

income setting. In this study, HIV-positive individuals who received mobile phone 

voice call reminders were more likely to attend their clinics regularly compared with 

those who received health promotion messages control condition. The intervention 

also significantly improved the ARV medication adherence in the intervention group 

compared with the control group. This is the first randomized controlled trial to show 

that nurse-led mobile phone voice call reminder intervention can significantly improve 

on-time ARV pills pick up in the context of universal HIV treatment. Additionally, this 

study found the high acceptability of the intervention, as indicated by the high user 

satisfaction, reported usefulness by the majority of the individuals, and willingness to 

recommend it to others.  

Findings of this study are unique in that the intervention included bi-

directional, nurse-led mobile phone voice call reminders and was performed among 

HIV-positive individuals in a low-income Asian country that started ART under UTT 

strategy. Majority of previous studies on the use of mobile phones used SMS 

reminders and were conducted in sub-Saharan Africa37, 41, 57 and high-income 

countries.43, 44 None of these studies focused on health care worker-led, bi-directional 
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mobile phone voice calls reminders or targeted improving clinic attendance for on-

time ARV pills pick up.40 

In this trial, HIV-positive individuals in the intervention group were more 

likely to attend clinics regularly for their ARV pills pick up compared with the control 

group. This outcome could be attributed to several reasons. First, mobile phone 

reminders could have motivated HIV-positive individuals to attend clinics regularly 

and reduced their forgetfulness.70 Second, having nurses send mobile phone voice call 

reminders provided opportunities for patient health care provider interaction,60 which 

is conventionally not possible in SMS reminders.37 During the phone call, individuals 

could make queries to the nurse regarding their treatment and the challenges they face 

in treatment adherence. They may have felt cared for, valued, and supported in their 

treatment.61 Additionally, the interaction may have improved the treatment literacy 

among HIV-positive individuals, which is an important determinant for on-time ARV 

pills pick up in Nepal.35 Third, HIV-positive individuals could choose their feasible 

time for receiving the phone calls. This feature may have increased the usability of the 

intervention. Fourth, direct voice call reminders enabled the nurses to determine 

instantly whether the person received their appointment reminder or not. Finally, 

individuals with limited literacy benefitted from the voice calls compared with SMS, 

which requires reading capability.62 
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HIV-positive individuals in the intervention group were also more likely to 

achieve optimal ARV medication adherence. This could be attributed to two reasons. 

First, their regular clinic visits for medication collection encouraged adherence. As 

already highlighted, HIV-positive individuals are more likely to achieve medication 

adherence when they visit clinics regularly for their ARV pills collection.36 Regular 

clinic visits ensure an adequate amount of medicines; thus, they are less likely to run 

out of drugs and also more likely to receive adherence support and counseling by 

health care providers at the health centers.68 Second, the reminders might have 

increased their awareness of and priority for regular medication intake, as they 

received opportunities to interact with nurses, discuss issues in adherence, and explore 

potential solutions. 

In this study, HIV-positive individuals who did not disclose their HIV status to 

family members were less likely to achieve medication adherence; it was despite the 

efficacy of the intervention. Disclosure of HIV status to family members could assist 

HIV-positive individuals in HIV treatment, and support them in multiple ways. This 

includes medication intake reminder by family members, provision of psychological, 

and physical support required for medication adherence. Also, disclosure makes 

individuals live their lives normally, but non-disclosure could increase anxiety and 

result in fear of stigma and discrimination by the family members. Individuals may 
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want to hide their treatment information such as their intake of ARV drugs and their 

treatment procedures, which could interrupt their medication adherence.64    

Moreover, this study revealed high acceptability of the intervention among 

HIV-positive individuals in this study. I measured acceptability by assessing 

satisfaction with the reminders, usefulness of the intervention, disturbance owing to 

phone calls, and recommendation of the intervention to others. Over 90% of the 

individuals in the intervention group were satisfied with the intervention and reported 

its usefulness. Almost all individuals were willing to recommend the intervention to 

others. 

This intervention has a high potential for scalability in LMIC. Mobile phones 

are commonly used in many resource-limited settings. They can be an effective 

medium to deliver HIV treatment adherence-related messages and assist individuals in 

multiple ways. Especially, mobile phone voice call functionality can be effective 

among populations with limited literacy. Meanwhile, cost per mobile phone call is 

affordable even in LMIC.37 Mobile phone voice calls alone are considered highly cost-

effective compared with SMS or a combination of calls and SMS.37  Therefore, mobile 

phone-based interventions can play a pivotal role in improving HIV treatment in the 

UTT era. 

These important findings should, however, be considered in light of several 
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limitations. First, study hospitals and districts were purposively selected. This was 

because, in Nepal, HIV-epidemic is concentrated among some high-risk groups and it 

is more prevalent in some regions compared to other regions. For example, 

Kathmandu, the capital city hosted about 20% of the total HIV-positive individuals in 

the country.65 Moreover, seasonal migrants constitute the majority of HIV-positive 

individuals in province seven.71 On the other hand, it is highly prevalent among people 

who inject drugs in province three. Therefore, it was not feasible to randomly choose 

the study hospitals and districts. However, participating hospitals account for more 

than 50% of the total HIV-positive individuals enrolled on ART throughout the 

country. This makes the study representative of the national scenario. Second, this 

study might be prone to contamination given the nature of the trial. However, it was 

less likely because individuals lived in scattered communities and they were not told 

whether they received an intervention voice call or a control voice call. Also, to avoid 

potential contamination this study provided health messages to control group as 

suggested by a systematic review.72 Finally, the study consisted of about 90% of HIV-

positive individuals who lived in urban areas. Therefore, it may not represent the rural 

regions. 

Despite these limitations, this study has several unique strengths. First, this 

trial is the first to report the efficacy of a nurse-led mobile phone-based intervention 
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for improving the engagement of HIV-positive individuals in the context of UTT in a 

low-income country. Second, the randomized controlled and longitudinal design of 

this study provides strong causal findings. Third, the high acceptability of this 

intervention suggests high usability of the intervention. Phone calls are relatively 

cheaper in low-income countries such as Nepal, which shows that the intervention is 

potentially less expensive to implement in LMIC.37 However, further cost-effective 

analysis is necessary including cost of salary of the nurses during the phone call. 

4.2 Conclusions 

In conclusion, this simple and low-intensity intervention was efficacious to 

improve on-time ARV pills pick up and ARV medication adherence among HIV-positive 

individuals on ART under UTT strategy. The intervention was also positively evaluated 

by HIV-positive individuals. This trial highlights the importance of scaling up mobile 

phone-based interventions in addition to ongoing efforts to improve the engagement of 

HIV-positive individuals on ART in resource-limited settings in the era of universal 

treatment. In this trial, improvement in on-time ARV pills pick up might represent 

clinically meaningful treatment outcomes for HIV-positive individuals on ART. Finally, 

a clinical trial is imperative with a longer follow-up, to incorporate secular trends as 

well as to confirm the effect of the intervention on improving viral suppression and 

optimizing HIV drug resistance outcomes. 
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4.3 Policy implications and recommendations 

Findings from this study highlight scaling up of mobile phone voice call 

reminders to improve regular clinic attendance and adherence to antiretroviral 

medication in the era of UTT.  Mobile phone voice call reminders and other mhealth 

interventions could play a pivotal role in achieving global goals related to the HIV 

epidemic. In low-income countries such as Nepal, similar interventions have the 

potential to play a critical role in realizing person-centered HIV care. Regular access 

and availability of mobile technologies in such countries present enormous 

opportunities for improving HIV care. 

Additionally, continuous efforts are needed to increase HIV disclosure status 

among HIV-positive individuals. Such programs are direly required to improve ARV 

medication adherence among individuals and should be targeted among individuals 

who are on ART. HIV status disclosure should be integral to any ongoing efforts to 

improve HIV treatment outcomes in resource-limited settings. 

Results of this study could be useful to support the burgeoning global mhealth 

and digital health movement in the context of HIV treatment and care. Also, it could 

contribute to achieving the ultimate global goal of ending AIDS as a public health 
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threat as a part of sustainable development goals. Finally, a clinical trial is imperative 

with a longer follow-up period (12 months or over) and larger sample size to 

incorporate secular as well as seasonal trends and also to confirm the efficacy of the 

intervention on improving treatment outcomes such as viral suppression and 

optimizing HIV-drug resistance indicators. 
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Appendix 2: Research questionnaire (English) 

Section 1: General information  

No Questions and filters Coding categories Skip 

101 How old are you? 

(In completed years) 

 

 

 

102 Sex Man………….………..…..1 

Woman…………………....2 

Third gender………….…...3 

 

 

103 Have you ever attended a school? Yes………………………1 

No……………………….0 

If “NO” go 104 

104 If yes, what is the highest grade you 

completed? 

  

105 Which ethnic/caste group do you 

belong to? 

Bhramin……………….….1 

Chettri ……………………2 

Newar……………………..3 

Janajati……………………4 

Muslim……………………5 

Others……………(specify)  

 

 

106 Where do you presently live? 

(Central Bureau of Statistics Nepal 

definition)  

Urban……...1……….. 

( Specify municipality name) 

Rural……….0………. 

( Specify VDC name) 

 

107 What is your current relationship 

status? 

Single………………...1 

Married………………2 

Living with partner…..3 

Divorced……………..4 

Widowed…………….5 

Others…………(specify) 

 

 

108 What is your current occupation? 

 

Unemployed………………..1 

Agriculture……………..…..2 

Government employee……..3 

Business……………………4 

Student……………………..5 

Others………………(specify) 

 

 

109 Do you currently own a mobile 

phone? 

 

If yes, could you please provide 

your mobile number?                                              

Yes………………………….1 

No…………………………..0 

 

_ _ _ _ _ _ _ _ _ _ 

 

110 If yes, what type of mobile phone do 

you own? 

Smartphone………………1 

Normal…………………...2 

Others……………..(specify) 

 

111 At what time would you like to be 

called? 

In the morning ……..1  

In the afternoon…….2 

In the evening……...3 

Anytime……………4 

 

112 HIV clinical staging 

(Please refer to medical record) 

WHO Stage 1………………1  

WHO Stage 2………………2 

WHO Stage 3………………3 

WHO stage 4………………4 
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Section 2: Internalized stigma 

No Questions and filters Coding categories Skip 

 Internalized stigma  

201 It is difficult to tell other people 

about my HIV infection. 

Agree…………………......1 

Disagree…………………..0 

 

202 Being HIV positive makes me feel 

dirty. 

Agree……………..............1 

Disagree…………………..0 

 

203 I feel guilty that I am HIV positive. Agree……………..............1 

Disagree……………….….0 

 

204 I am ashamed that I am HIV positive Agree……………..............1 

Disagree…………………..0 

 

205 I sometimes feel worthless because I 

am HIV positive. 

Agree……………..............1 

Disagree…………………..0 

 

206 It is my own fault that I am HIV 

positive. 

Agree……………..............1 

Disagree…………………..0 

 

207 I hide my HIV status from others Agree……………..............1 

Disagree…………………..0 

 

 

Section 3: HIV disclosure status 

No Questions and filters Coding categories Skip 

301 Are there people at your family you 

have not told you are HIV positive 

because you fear their reaction? 

Yes…………………....1 

No…………………….2 

 

 

Section 4: ARV medication adherence 

NO Questions and filters Coding categories Skip 

401 In the month (30 days) did you 

miss taking your medication? 

Yes………………………….1 

No…………………………..0 

 

402 When was the last time you 

missed taking any of your 

medications? Check one 

 

   

Within the past 

week………………….……..5 

1-2 weeks ago……………….4 

2-4 weeks ago…...…………..3 

1-3 months ago……………...2 

More than 3 months 

ago………………..................1 

Never skip medications or not 

applicable…………………...0 

 

 

 

Section 5: Beck Depression Inventory (BDI) 

NO Questions and filters 

During the past two weeks, 

including today, 

have you been feeling… 

Coding categories Skip 

501 Sadness?                                                            (0) I don’t feel sad 

(1) I feel sad much of the time                                                        

(2) I am sad all the time 

(3) I am so sad or unhappy that 

I can’t stand it 
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502 Pessimism?                       

 

(0) I am not discouraged about 

my future                                    

(1) I feel more discouraged 

about my  future than I used to 

be                                      

(2) I do not expect things to 

work out for me                         

(3) I feel that my future is 

hopeless and will only get 

worse 

 

503 Past failure?                      (0) I do not feel like a failure 

(1) I have failed more than I 

should have 

(2) As I look back, I see a lot of 

failures 

(3) I feel I am a total failure as a 

person 

 

504 Loss of satisfaction?         (0) I am not particularly 

dissatisfied 

(1) I am often dissatisfied 

(2) I am usually dissatisfied 

with most aspects of my life 

(3) I am dissatisfied with every 

single aspect of my life 

 

505 Guilty feelings?                 (0) I don’t feel particularly 

guilty 

(1) I feel guilty over many 

things 

(2) I feel quite guilty most of the 

time  

(3) I feel guilty all of the time 

 

506 Punishment feelings?         (0) I don’t feel I am being 

punished 

(1) I feel I may be punished 

(2) I expect to be punished 

(3) I feel I am being punished 

 

507 Self-dislike?                     (1) I feel the same about myself 

as ever 

(2) I have lost confidence in 

myself 

(3) I am disappointed in myself 

(4) I dislike myself 

 

508 Self-criticalness?                (0) I don’t criticize or blame 

myself more than usual 

(1) I am more critical of myself 

than I used to be 

(2) I criticize myself for all my 

faults 

(3) I blame myself for 

everything bad that happens 
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509 Suicidal thoughts or wishes? 

(During the past 2 weeks, have 

you thought about ending your 

life?)                                                    

 

(0) I don’t have any thoughts of 

killing myself 

 (1) I have thoughts of killing 

myself, but I would not carry 

them out 

 (2) I would like to kill myself 

 (3) I would kill myself if I had 

the 

 

510 Crying?      (1) I don’t cry any more than I 

used to 

(2) I cry more than I used to 

(3) I cry over every little thing 

(4) I feel like crying, but I can’t 

 

511 Irritability?                         (0) I am no more irritable than 

usual 

(1) I am more irritable than 

usual 

(2) I am more irritable than 

usual 

(3) I am irritable all the time                        

 

512 Loss of interest?                  (1) I have not lost interest in 

other 

(2) I am less interested in other 

people or things than before 

(3) I have lost most of my 

interest in other people or things 

(4) It’s hard to get interested in 

anything 

 

513 Indecisiveness?                                  (1) I make decisions about as 

well as ever 

(2) I find it more difficult to 

make decisions than usual 

(3) I have much greater 

difficulty in making decisions 

than I used to  

(4) I have trouble making any 

decisions 

 

514 Work inhibition?                                 (1) I work as well as usual 

(2) I feel that I do not work as 

well as I used to 

(3) Work for me is very difficult 

I cannot do any work at all 

 

515 Change in sleeping pattern?           (1) I have not experienced any 

change in my sleeping pattern 

(2) I can’t sleep well as well as 

I used to 

(3) I wake earlier than I used to 

(4) I wake very early and it’s 

impossible to fall back asleep 

 

516 Body image (1) I don’t feel I look any worse 

than I used to 

(2) I am worried that I am 

looking worse than I used to 

(3) I feel that usually look 

unattractive 
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I feel that I am ugly or 

repulsive-looking 

517 Weight loss?                                       (0) My weight has not changed 

(1) I have lost about 5 kilos 

(2) I have lost about 10 kilos 

(3) I have lost more than 15 

kilos 

 

518 Change in appetite?                            

 

(0) I have not experienced any 

change in my appetite 

(1) My appetite is somewhat 

less than usual 

(2) My appetite is much less 

than before 

(3) I have no appetite at all 

 

519 Somatic preoccupation?                     (0) I am no more worried 

(1) I am more concerned about 

my health than I used to be 

(2) I am so concerned about my 

health that it is hard to think 

about anything else 

(3) The only thing I can think 

about is my health and nothing 

else 

 

520 Tiredness or fatigue?                         (0) I am no more tired or 

fatigued than usual  

(1) I get tired or fatigued more 

easily than usual 

(2) I am too tired or fatigued to 

do a lot of the things I used to 

do 

(3) I am too tired or fatigued to 

do most of the things I used to 

do 

 

521 Loss of interest in sex?                  

 

(0) I have not noticed any recent 

change in my interest in sex 

(1) I am less interested in sex 

than I used to be 

(2) I am much less interested in 

sex now 

(3) I have lost interest in sex 

completely 

 

 

Section 6: Alcohol use 

NO Questions and filters Coding categories Skip 

601 Do you current consume 

alcoholic drinks? 
 

   

Yes………………………1  

No……………………….2 

 

 

 



74 

 

Section 7: Acceptability of the intervention 

  

 

Questions 

 

 

Coding categories 

 

 

Skip 

701 How satisfied are you with 

the phone calls? 

 

Very dissatisfied………..….1  

Dissatisfied………………...2  

Neither satisfied nor 

dissatisfied………………....3 

Satisfied……………………4  

Very satisfied………………5 

 

702 Was the phone reminder 

useful to you? 

  

No…………………….........0 

Yes…………........................1 

 

 

703 

 

Will you recommend this 

phone reminder to other 

people?  

No…………………......…...0 

Yes………...……………….1 

 

704 Were you disturbed by the 

mobile phone reminder?  

No………….........................0 

Yes…………………………1 

 

705 If yes, reasons for 

disturbance. 

Annoyed…………………...1 

Fear of disclosure………….2 

Others…… (Specify) 

 

 

Section 8 : Clinic attendance for ARV pills pick up                        

SN Scheduled day 

(Day/Month/Year) 

Outcome of scheduled day 

“Adhered” or “Missed” 

Remarks 

    

    

    

    

    

    

    

    

    

    

    

    

 

I) Date of HIV diagnosis ……………………………… 

II) Date of linkage to HIV care …………………….. 

III) Date of ART start……………………………………… 

IV) Last date of follow up: …………………………… 

V) Client status 

• Missing  Yes…………….1 No…………..2 

➢ If yes, date of missing DD/MM/YY .…………………… 
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✓ Active on ART           Yes…………….1    No…………..2 

VI) WHO clinical staging:      

WHO stage I         ……………..1 

                            WHO stage II         .…….……..2 

                            WHO stage III        …………….3 

                            WHO stage IV        ……….…..4 

VII) Current ART regimen : ……………………………. 
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Appendix 3: Research questionnaire (in Nepali) 

  भाग 1: सहभागीको पषृ्ठभुमिका बिशषेताहरु  
स ं बिशेषताहरु  कोड गं वगगहरु जानहुोस ्
101 तपाईं कतत बर्ष को हुनभुयो ?  

(परुा भएको वर्ष लेख्नहुोस)् 
   

102 ललिंग परुुर्..............................1 
महहला............................2 
तेस्रोललिंगी........................3 

  

103 तपाइ कहीले ववद्यालय जान ुभएको थियो ? थियो ............................1 
थिएन.............................2 

  

104 यहि जानभुएको थियो भने तपाइले हासील गरेको 
उच्चतम लिक्षा कतत हो  ?  

   

105 तपाई कुन जातको मान्छे हो? 
 

ब्राह्मण..........................1 
छेत्रि..............................2 
बौद्ध धमष........................3 
नेवार.............................4 
जनजाती........................5 
मुस्ललम.........................6 
अन्य............................. 
(खुलाउन ुहोस)् 

  

106 तपाई अहहले कहााँ बलनहुुन्छ ? स्जल्ला......................... 
नगरपाललका...................1 
गाववस...........................0 

  

107 तपाइको अहहलेको बबैाहहक स्लितत के हो ? 
 

एक्लो 
(अत्रबबाहहत)...................1 
त्रबबाहहत........................2 
पार्षनरसिंग 
बसेको...........................3 
सम्बन्ध त्रबच्छेि 
भएको..........................4 
एकल...........................5 
अन्य......................... 
(खुलौनहुोस)् 

 
 

 

108 तपाईंको हालको ब्यबसाय के हो? 
 

बेरोजगार........................1 
कृवर्...............................2 
सरकारी 
जाथगरे............................3 
व्यापार/ब्यबसाय..............4 
त्रबद्यािी.........................5 
अन्य.......................... 
(खुलाउनहुोस)् 

  

109 के तपाईसिंग मोबाइल फोन छ ? 
 
यिी तपाईसिंग मोबाइल फोन छ भने तपाइको नम्बर कती 
हो ?  

छ..................................1    
छैन...............................2 
__________________     

  

110 यिी तपाईसिंग मोबाइल फोन छ भने तपाइको फोन कलतो 
प्रकारको हो? 

लमार्ष फोन....................1 
साधारण फोन................2 
अन्य............................. 
(खुलाउनहुोस)् 
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111 यहि तपाई फोन कल सेवा ललन इचकु्क हुनहुुन्छ भने 
तपाइलाई कुन समयमा कल गिाष राम्रो हुन्छ? 
 

ववहान.......1 समय (     ) 
िीउसो.......2 समय (     ) 
बेलुकी.......3 समय (     ) 
जनुसुकै बेला पन..... 

  

112 HIV clinical staging 
(कृपया मेडिकल रेकोिषमा हेनुषहोस)् 
 

WHO stage 1.............1 
WHO stage 2.............2 
WHO stage 3.............3 
WHO stage 4.............4 

  

     
 
 भाग 2: Internalized stigma  

(तलका प्रश्नहरुिा तपाई सहित वा असहित के हुनहुुन्छ 
िताईदिन ुहोसI्) 

  

स ं बिशेषताहरु  कोड गं वगगहरु जानहुोस ्
201 अरु मातनसलाई आफु HIV सिंक्रलमत भएको कुरा भन्न गाह्रो 

हुन्छ I 
सहमत ........................1 
असहमत.......................0 

 

202 म HIV सिंक्रलमत भएको कारणले आफु अपववि भएको 
महसुस हुन्छ I 

सहमत ........................1 
असहमत.......................0 

 

203 मलाई HIV सिंक्रलमत भएकोमा पश्चाताप महससु हुन्छ I सहमत ........................1 
असहमत.......................0 

 

204 HIV सिंक्रलमत भएको कारणले म लज्जीत छु I सहमत ........................1 
असहमत.......................0 

 

205 म HIV सिंक्रलमत भएको कारण कहहलेकाही मेरो कुन ैमूल्य 
छैन जलतो महसुस हुन्छI 

सहमत..........................1 
असहमत........................0 

 

206 आफ्नो गल्तीको कारणले म HIV सिंक्रलमत भए I सहमत .........................1 
असहमत........................0 

 

207 म HIV सिंक्रलमत भएको कुरा अरु सिंग लुकाउछु I सहमत .........................1 
असहमत........................0 

 

 
 भाग 3: HIV disclosure status कोड गं वगगहरु जानहुोस ्
301 के तपाइले आफ्नो घरका कुन ै सिश्यहरुलाई उहाहरुको 

प्रततक्रक्रयाको िरले आफ्नो को अवलिाHIV बारे भन्नभुएको 
छैन? 

हो................................1 
होइन............................0 

 

 
 भाग 4: एन्टी रेट्रोभाइरल थेरापीको प्रयोग कोड गं वगगहरु जानहुोस ्
401 गएको महिना मा (30 हिन तपाईं ले विभिन्न कारण ले 

वपल्स िरु सेबन गनन छुटाउनिुएको थियो ?   
हो................................1 
होइन............................0 

 

402 तपाईं ले अन्न्तम पटक कहिले औषथि सेिन गनन 
छुटाउनिुएको थियो ?   

कहिल्य ैछुटाइन..............1  
३  महिना िन्िा 
पहिले……………………...........2 
१ िेखि ३ महिना िन्िा 
पहिले…………...................3 
२ िेखि ४ िप्ता 
पहिले……………………...........4 
१ िेखि २ िप्ता 
पहिले……………………….........5 
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 भाग 5: Beck Depression Inventory (BDI) 
 तलका लक्षणहरुले तपाइलाई गएको २ हफ्तािा कत्तीको पपरोल्यो सोचरे जिाफ दिनु होलाI 
5 10  गएको िईु हफ्तामा तपाई कत्तीको उिास हुनहुुस्न्ियो  ?  (1) कहहल्य ैभईन 

(2) प्राय भए 
(3) सध ैजसो भए 
(4) असह्य भएको थियो 

05 2 गएको िईु हफ्तामा तपाई कत्तीको तनराि हुन ुभयो? 

)जलतै  आफ्नो भववष्यको बारेमा सम्झरे( 
(1) कहहल्य ैभईन 
(2) प्राय भए 
(3) सध ैजसो भए 
(4) असह्य भएको थियो 

503 गएको िईु हफ्तामा तपाईलाई आफ्नो जीवनमा कत्तीको असफल भएजलतो लग्यो? (1) कहहल्य ैलागेन  
(2) प्राय लग्यो  
(3) सध ैजसो लग्यो  
(4) पणूषरुपले असफल भए जलतो 

लग्यो  
504 गएको िईु हफ्तामा तपाई आफ्नो जीवनिेखख कस्त्तको असन्तषु्र् हुनभुयो? (1) कहहल्य ैभईन 

(2) प्राय भए 
(3) सध ैजसो भए 
(4) जीवनको हरेक कुरामा असन्तुष्र् 

भए  
505 गएको िईु हफ्तामा तपाईले आफ्नो स्जन्िथगको लाथग आफुलाई कस्त्तको िोर्ी 

ठान्नभुयो? 
(1) कहहल्य ैठातनन  
(2) प्राय ठाने 
(3) सध ैजसो ठाने  
(4) जीवनको हरेक कुरामा िोर्ी 

ठाने  
506 गएको िईु हफ्तामा तपाईले आफ्नो स्जन्िथगमा कस्त्तको िखु या सालती भोग्न ु

भयो? 
(1) कहहल्य ैभोथगन  
(2) प्राय भोगे  
(3) सध ैजसो भोगे  
(4) जीवनको हरेक कुरामा सालती भोगे  

507 गएको िईु हफ्तामा तपाईलाई, आफुिेखख आफुलाई कस्त्तको वाक्क लग्यो? (1) कहहल्य ैलागेन   
(2) धेरैजसो लग्यो   
(3) सध ैलग्यो   
(4) आफुलाई न ैघणृा लग्यो 

508 गएको िईु हफ्तामा तपाई आफ्नो गल्तीहरु प्रतत कस्त्तको स्जम्मेवार हुनभुयो? (1) स्जम्मेवार भईन 
(2) गल्ती र कमजोरीको लाथग 

जवाफिेही भए  
(3) कमजोरीहरुको तनन्िा गरेको थिए   
(4) हरेक नराम्रा कुराप्रतत स्जम्मेवार भए  

509 गएको िईु हफ्तामा तपाईले आफुलाई कस्त्तको हानी पयुाषउन चाहन ुभयो? (1) आफुलाई कुन ैपतन हानी परुाउन 
चाहहन  

(2) हानी परुाउन चाहे तर केहह गनष 
सक्रकन  

(3) म आफुलाई न ैमानष चाहन्ि े 
(4) मैले मौका पाएको भए आत्महत्या 

गिे  
510 गएको िईु हफ्तामा कस्त्तको रुन ुभयो? (1) पहहले भन्िा बिी रोईन 

(2) पहहले भन्िा बिी रोए 
(3) हफ्त ैभरी रोए 
(4) चाहेर पतन रुन सक्रकन 
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511 गएको िईु हफ्तामा तपाईलाई कस्त्तको झको लग्यो? (1) कहहले लागेन 
(2) प्राय लग्यो  
(3) सध ैजसो लग्यो  
(4) असह्य भएको थियो  

512 गएको िईु हफ्तामा तपाईलाई अरुसिंग कस्त्तको हासखेल गनष मन लग्यो? (1) हासखेल गनष मन लग्यो  
(2) पहहले जलतो गनष मन लाग्िैन  
(3) अरुप्रतत मेरो इच्छा हराएर गयो  
(4) कसैको कुन ैवालता राक्न मन 

लागेन  
513 गएको िईु हफ्तामा तपाईले आफ्नो जीवनमा कस्त्तको तनणषय ललन सक्नभुयो? (1) सके  

(2) पहहले जलत ैसक्रकन   
(3) तनकै गाह्रो भयो  
(4) कुन ैपतन तनणषय ललन सक्रकन 

514 गएको िईु हफ्तामा तपाईलाई तपाई आफु कस्त्तको राम्रो भए जलतो लग्यो? (1) पहहले भन्िा नराम्रो भइन  
(2) म नराम्रो हुिै गैरहेको जलतो लग्यो   
(3) म सध ैनराम्रो न ैभैरहे 
(4) म कुरूप वा तघन लाग्िो िेखखएको 

थिए  
515 गएको िईु हफ्तामा तपाईले कस्त्तको काम गनष सक्नभुयो? (1) पहहले जस्त्तको सके   

(2) पहहले जस्त्तको सक्रकन   
(3) एकिम गाह्रो भयो 
(4) केहहपतन काम गनष सक्रकन  

516 गएको िईु हफ्तामा तपाई कस्त्तको सतु्न ुभयो? (1) पहहले जस्त्तकै सुते   
(2) पहहले जलतो सक्रकन   
(3) पहहले भन्िा अगािी त्रबउझिंि ेर 

तनिाउन सक्रकन  
(4) एकिमै चाि ैत्रबउझिंि ेर तनिाइन 

517 गएको िईु हफ्तामा तपाई कस्त्तको िाक्न ुभयो? (1) िाक्रकन  
(2) पहहले जलतो िाक्रकन   
(3) जे गिाष पतन िाक्ििे  
(4) एकिमै िाकेर केहह पतन गनष 

सक्रकन  
518 गएको िईु हफ्तामा तपाई खाना कस्त्तको रुचीभयो? (1) पहहले जस्त्तकै रुची भयो    

(2) पहहले जतत रुची भएन    
(3) एकिमै कम रुची भयो   
(4) पर्क्कै रुची भएन  

519 गएको िईु हफ्तामा तपाईको तौल कस्त्तको घरे्को थियो? (1) घरे्को थिएन    
(2) ५ के जी भन्िा बिी घट्यो    
(3) १० के जी भन्िा बिी घट्यो    
(4) १५ के जी भन्िा बिी घट्यो 

520 गएको िईु हफ्तामा तपाईलाई आफ्नो लवालिको थचन्ता कस्त्तको लग्यो? (1) पहहला भन्िा बिी थचन्ता लागेन     
(2) ढुखाई र पीिाले गिाष थचस्न्तत 

थिए     
(3) लवालिको कारणले गिाष अरु केहह 

सोच्न सक्रकन 
(4) लवालिको कारणले केहह होि न ै

भएन     
521 गएको िईु हफ्तामा तपाईले आफ्नो जीवन सािीको बारेमा कस्त्तको सोच्न ुभयो? (1) पहहला जस्त्तकै सोच े    

(2) पहहला जस्त्तकै सोचीन     
(3) त्यतत वालता न ैभएन      



80 

 

(4) वालता न ैभएन    
 
 भाग 6: Alcohol use कोड गं वगगहरु जानहुोस ्
601 के तपाई आजभोलल महिरा सेवन गनुष हुन्छ                  ?   हो......................1 

होइन..................0 
 

 
       भाग 7: Acceptability of the intervention 
 प्रश्नहरु  को  िगगहरु  जानहुोस ्
701 तपाइले प्राप्त गरेको मोवाइल फोन कल सेवा प्रतत कस्त्तको 

सन्तुलर् हुनहुुन्छ? 
धेरै असन्तुलर्....................1 
असन्तुलर्..........................2 
न सन्तुलर् न 
असन्तुलर्..........................3 
सन्तुलर्.............................4 
धेरै असन्तुलर्....................5 

 

702 के फोन सेवा तपाइलाई उपयोगी लग्यो? लग्यो ..............................1 
लागेन .............................0 

 

703 के तपाई यो फोन सेवा अरुलाई पतन प्रयोग गनुष भन्न ुहुन्छ? भन्छु ..............................1 
भस्न्िन.............................0 

 

704 के तपाइलाई फोन सेवाले कुन ैबाधा पयुाषएको थियो? थिएन...............................0 
थियो ...............................1 

 

705 यहि बाधा पयुाषएको थियो भने कलतो बाधा पयुाषएको थियो? झको लागेको थियो ...........1 
मेरो HIV को बारेमा अरुलाई िाहा 
हुन्छ भन्ने िर लागेको 
थियो .............................2 
अन्य ........................... 
(खुलाउनहुोस)् 

 

 
भाग 8: Clinic attendance for ARV pills pick up 

Use treatment and care register to assess the following information. 

NO Scheduled day (Day/Month/Year) Outcome of scheduled day 

“Adhered” or “Missed” 

Remarks 

    

    

    

    

    

    

    

    

    

    

    

    

 

 

१. HIV पत्ता लागेको लमती:  
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२. ART सुरु गरेको लमती: 

३. HIV भएको समय: ..................................(महहना, वर्ष ) 

४. अहहलेको ART केन्रमा भनाष हुिाको उमेर (महहना, वर्ष): .................... 

५. HIV staging at diagnosis of HIV :  

                           क . WHO लरे्ज 4 

ख  .WHO लरे्ज 3 

ग  .WHO लरे्ज 2 

घ  .WHO लरे्ज 1 

अन्य ................... 

६. Treatment regimen currently in 

a. 1st line regimen 

b. Substituted 1st line regimen 

c. 2nd line regimen 

d. Others………….(Specify 

७. Regimen name :.................................................. 

 
 

***************************** End of questionnaire*********************** 
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Appendix 4: Information sheet (in English) 

 

For participants 

 

Introduction: 

This study is conducted by the Department of Community and Global Health, Graduate 

School of Medicine, The University of Tokyo, Japan. The principal investigators are 

Rakesh Ayer and Professor Masamine Jimba. This is the part of the larger study which 

will be conducted from October, 2017 to June, 2018. 

This document explains the details of the study mentioned above. We humbly request 

for your voluntary participation in this study. Therefore, please read this information 

sheet so that you are fully aware of the research process. If you have any questions 

regarding this study, please feel free to ask the persons listed below. 

 

Objective of the study: 

The objective of our study is to evaluate the effectiveness of the mobile phone reminder 

intervention to improve clinic attendance for antiretroviral pills pick up. 

 

Research Procedure: 

If you decide for the participation in this study, you will first take part in face to face 

interview which will take about 30-45 minutes and then you will be enrolled in the main 

study. In the questionnaire, you will be requested to answer the questions about your 

socio-demographic characteristics, mental health, and medication adherence. In the 

main study you will receive phone calls monthly for the period of 6 months. We will 

randomly select you to either receive one or the other type of phone calls. We assure 

you the confidentiality of all the information you give. 

 

Possible risks and benefits: 

Some of the questions that we ask might make you uncomfortable. However, the 

information you provide us will be helpful to improve HIV care in Nepal and other 

developing countries. You are free to skip such questions or also withdraw the 

participation from the study before the submission of the completed questionnaire. We 

will provide a pen to you for your participation. 

 

Confidentiality: 

All the information collected during the study will remain confidential. Your name will 

not be recorded, and it will not be included in any of the reports we make or publish out 
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of this study. Only the code numbers will be used in the questionnaire. The questionnaire 

will be kept securely by the concerned researchers and discarded using shredder after 5 

years i.e. by August 2022. 

 

Withdrawal from participation: 

We assure your participation in this study is entirely voluntary. It is guaranteed that you 

have rights to withdraw from the study before the submission of the completed 

questionnaire without any consequences. If you wish, you also have the right to 

withdraw from receiving phone calls under this study. 

Voluntary agreement: 

If you understand what this study involves and agree to participate, you can join this 

study as a participant. If you do not agree to participate, you are free to do so and you 

do not need to give any information and you do not need to put your signature at any 

places. 

Please sign on the attached informed consent sheet for if you would like to participate 

in the study. Thank you for your kind cooperation and participation. 
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Appendix 5: Information sheet (in Nepali) 

अनसुन्धानको मशषगक: “नेपालमा मोवाईल फोन कल कायषक्रम माफष त और्धी ललन आउने HIV 

सिंक्रलमतहरुको तनयमीत स्क्लतनक उपस्लिततमा सधुार”  

प्रिखु सोधकतागहरु : राकेि ऐर (र्ोक्यो ववश्वववधालय, जापान); मािामीने स्जम्बा (र्ोक्यो 

ववश्वववधालय, जापान) 

िदहला तथा सज्जन बिन्ि, 

यस अध्ययनमा तपाईंको सहभाथगताको लाथग धेरै धेरै धन्यवाि। यस अध्ययनको उद्देश्य नेपालमा 

एस्न्र्रेर्ोलभरल औसथध ललनका लाथग स्क्लतनक उपस्लितत सधुार गनष मोबाइल फोन ररमाइन्िरको 

प्रभावकाररता तनधाषरण गने  हो। 

हामी यस अध्ययनमा सिंरथचत प्रश्नावली प्रयोग गरेर सहभागीहरूलाई प्रलन गनष चाहन्छौं। हामी 

सहभागीहरूको नाम सोध्िैनौं। त्यसलैे सहभागीहरूको पहहचानको  खुलासा हुनेछैन। 

यहि तपाईं यस अध्ययनको उद्देश्यसाँग सहमत हुनहुुन्छ र अध्ययनमा भाग ललन चाहानहुुन्छ 

भने, तपाइाँलाई तपाइाँको और्थधको सेवन, मानलसक लवाल्य र सामास्जक -आथिषक जानकारीका 

बारेमा प्रश्नहरू सोथधनछे। 

यो कायषलाई र्ोक्यो ववश्वत्रबधालयको ररसचष ऐथिक्स ्कलमर्ी र नेपाल लवालि अनसुन्धान पररर्िले 

अनमुतत हिएको छ ।  यस अध्ययनको लाथग अनिुान एलियालल ववकास बैंक  जापान छािवसृ्त्त-

कायषक्रम द्वारा प्रिान गररएको छ।     

यस अध्ययनको लाथग तपाईंको सहभाथगता पणूषतया लवसै्च्छक हो र तपाईले कुन ैपतन प्रश्नको 

उत्तर हिन अस्लवकार गनष सक्नहुुनेछ। तपाईलाई यो कायषबार् आफ्नो सहभाथगता क्रफताष ललने 
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पणूष अथधकार छI सहभाथगता क्रफताष ललनका लाथग  तपाईंले  "िोध फारम को त्याग" हलताक्षर 

गनष भने पछष।  

तपाइ आफ्नो गोपतनयता बारे तनधषक्क भए हुन्छI तपाईंको जवाफ अन्य एचआईभी सकारात्मक-

 व्यस्क्तकासाि राखखने भएकाले  गोपतनयता सतुनस्श्चत हुन्छ। हामीले प्राप्त गरेका सब ैजानकारी 

सख्त गोपनीय रहनेछ र तपाईंको जवाफ कहहल्य ैथचन्न सक्रकने छैन। यहााँ कुन ैगलत वा सही 

जवाफ छैन। तपाईंको खुलापन र ईमानिाररता अत्यन्त महत्त्वपणूष छन।् यद्यवप, तपाईंले  जवाफ 

हिन नचाहेका प्रश्न छोड्न सक्नहुुन्छ । 

तपाइको केहह प्रश्नहरु छन ्भने तल हिएको व्यस्क्त र ठेगानामा सम्पकष  गनष सक्नहुुन्छ;  

श्री राकेश ऐर र  प्राध्यापक िाशािाने जजम्िा  

समिुाय तिा त्रबश्व लवालि भीभाग, र्ोक्यो ववश्वत्रबधालय, ७ -३-१ , होंगो, बनु्क्यो -कु , र्ोक्यो ११३-

००३३  
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Appendix 6: Ethical approval from the University of Tokyo 
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Appendix 7: Ethical approval from Nepal Health Research Council 

 

 

 


