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ABSTRACT 

An estimated 2 million people are being newly infected, and 1.2 million people are dying of   

Human Immune Virus (HIV) – related causes (WHO, 2015). Despite significant success in 

scaling up Anti-retroviral Therapy (ART) programmes worldwide, many people living with HIV 

(PLHIV) start ART late in the progression of HIV infection, resulting in high rates of early 

mortality on ART. Poor retention of patients in care – especially in ART is a major driver of 

poor programme performance and increased morbidity and mortality. The objective of this study 

was to determine proportion and factors that may be associated with retention among HIV 

patients in Care in Zambia. 

This was a mixed design study which included ART patients retained on ART between the year 

2013 and 2015 (n=61,111). The study was conducted through a health facility survey and a 

nested retrospective cohort to determine proportion and factors associated with ART patients 

who were retained on ART after initiation in 90 days in HIV Care. The study used test of two 

proportions and chi-square to describe the relationship between retention, age, sex, HIV status, 

enrolment in HIV care and ART initiation. 

The study showed that retention for the period 2013-2015 (36 month) stood at 69.3% at (95% CI: 

68.9, 69.6). The finding were that male adult retention stood at 66.1% (95% CI: 65.5, 66.8) while 

female adult retention was 71.8% (CI: 71.3, 72.3) and pediatrics at 66% (95% CI: 63.7, 66.3). 

These findings were statistically significant with a p-value of p<0.0001. The study also showed 

mortality at 40/1000 per-month of follow-up (p-m of fu) (CI: 39.2, 41.3) while Lost to Follow-up 

(LTFu) was registered at 97/1000 p-m of fu/1000 (95% CI 95.4, 98.7). Results showed that 

retention in care among HIV patients in 12 month in selected health care facilities accounted for 

80% of the total clients enrolled on ART.  

Lost to follow up and Mortality are key factors affecting retention. Male adults and pediatrics, 

were associated with an increased risk of attrition (LTFu 104.2/1,000(101.4, 107), 

106.2/1,000(100.2, 112.1) and Mortality: 52.1/1,000(50, 54.1), 43/1,000(39.5, 47.4)) 

respectively. 

The study has shown that Zambia retention in care stands at 69% with low retention in key 

demographic characteristic such as male adults and pediatrics both recorded at 66%. Retention of 

69% has a negative implication to the country attaining epidemic control as this leaves the larger 
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population vulnerable to infection transmission. Having established that male adults and 

pediatric variables are predictors affecting increased risk of attrition, the need to address factors 

affecting retention becomes important. This is by establishing policy that clearly addresses the 

most affected group that directly affects the larger population. 

Male adults and pediatric variables were predictors of retention that resulted in an increase in 

LTFu and Mortality factors. The study showed that identifying which clients are at greatest risk 

for not being retained is important to target intervention efforts to these groups. The findings 

suggest the need for health care to be decentralized and focused on delivering service at home 

based therapy level. This is where direct contact with gender and age is established. Chances of 

affecting male and pediatrics that have been associated with poor retention will reduce the risk of 

attrition. Interventions like these have a greater effect in complimenting other interventions such 

as socio-economical characteristics and other social determinants.  

Keywords: Retention, Attrition, Lost to follow-up, Mortality, Transfers and Anti-Retroviral 

Therapy (ART) 
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CHAPTER ONE: INTRODUCTION 

1.1 Background 

1.1.1 Global Perspective of HIV/AIDS 

Human Immune Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) is probably the most 

challenging and pressing health issue of our time. Current estimates show that over 36.7(36.7-

39.8) million people are now living with HIV (WHO, 2015). An estimated 2 million people are 

being newly infected, and 1.2 million people are dying of HIV – related causes (WHO, 

2015).Despite the availability of antiretroviral therapy, the provision of this treatment continues 

to pose a big challenge for various reason as the rapid expansion of Anti-retroviral Treatment 

(ART) programmes in settings with weak health systems is associated with high mortality and 

loss of patients to follow-up (Mills et al, 2006). Globally, remarkable progress has been made in 

improving access to ARVs, 15 million out of 15 million people target (100%) for MDG 6 was 

achieved (UNAIDS 2015). Sub-Saharan Africa which constitutes of 65% of HIV infections 

globally increased access from 50,000 to 10.7 million between 2002 and 2014 (UNAIDS 2015). 

1.1.2 Global Perspective of Antiretroviral treatment 

Despite significant success in scaling up ART programs worldwide, many people living with 

HIV (PLHIV) start ART late in the progression of HIV infection, resulting in high rates of early 

mortality on ART (Rosen, 2010). Currently, the majority of PLHIV remain undiagnosed and 

many do not access HIV care and treatment despite a positive test. 

1.1.3 Theoretical frame work 

PLHIV are lost at every step along the continuum of care, particularly in the period between HIV 

diagnosis and initiation of ART. It is now recognized that poor retention of patients in care, 

especially in the pre-ART period (Steps 2-3 on the continuum of care) illustrated in figure 0.1– is 

a major driver of this poor program performance and increased morbidity and mortality.  

 

Retention in HIV care‘ can be defined as continuous engagement from diagnosis in a package of 

prevention, treatment, support and care services. ‗Retention in care‘ can be defined from the 

moment of initial engagement in care, when a person with HIV is linked successfully to services. 

These services include assessment for eligibility, initiation on ART and retention in lifelong 
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ART care. However, in other studies and reports it sometimes includes the period from diagnosis 

to successful linkage to care.  

 

 

Figure 1: Continuum of Care Framework 

1.1.4 HIV/AIDS Status and Treatment in Zambia 

One in every eight people in Zambia is living with HIV, and life expectancy is at 58.1 years. Part 

of the increment is as a result of a considerable improved access to antiretroviral treatment 

(UNDP, 2013). By the end of 2013, over 60% of people in Zambia were in need of ART 

(UNAIDS 2015). 

Considering the huge increase in the number of people eligible for treatment under these new 

guidelines, Zambia has shown commitment to increasing ART coverage. Between 2010 and 

2013, 5.6 million newly infected people were put on ART across the world. Four percent (4%) 

were in Zambia alone (UNAIDS, 2015). It is thought that 80% of Zambians are still on treatment 

after one year. Efforts need to be stepped up to ensure people who start treatment continue to 

take it as uninterrupted as possible to avoid illness, drug resistance and further transmission 

(NAC, 2014).  

The Ministry of Health has further increased access to treatment by creating 68 new 

antiretroviral therapy (ART) sites in addition to supplying drugs to all existing ART sites 

nationwide in 2013 (UNAIDS, 2014). This was coupled with a UN led efforts of new targets for 

HIV treatment scale-up beyond 2015 of the first 90% of all people living with HIV knowing 

their HIV status, the second 90% of all people with diagnosed HIV infection receiving 
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sustained antiretroviral therapy and the third 90% of all people receiving antiretroviral therapy 

for viral load suppression. 

Out of the 60% of the people in need of ART in Zambia, only 33% of children are receiving 

antiretroviral treatment, this serves as a challenge in attaining the 90-90-90 target and epidemic 

control. The gap was also seen in a publication that stated that by 2007, Zambia‘s national ARV 

default rate stood at 30% ( Nakasanya, 2010). High attrition rate or poor retention was linked to 

poor viral suppression, increased morbidity and mortality. Zambia needs to step up its effort to 

ensure people who start treatment, continue without interruption, this is to avoid prolonged 

illness, drug resistance and further transmission (UNAIDS 2015). 

1.1.5 Weak Programmatic Systems 

Further, the rapid expansion of ART programs in settings with weak health systems is associated 

with high mortality and loss of patients to follow-up (Mills et al, 2006) due to poor monitoring of 

the HIV program. There seem to be ample evidence suggesting that inadequate retention and 

non-adherence to ART are associated with outcomes such as morbidity, mortality and drug 

resistance. Differential risks of transmission and poor retention in care, particularly related to 

LTFU can be devastating for patient‘s lives, and also facilitates the occurrence of virologic 

failure, which in turn could lead to an increased chance of HIV transmission (Montaner, 2010).  

WHO (2011) reported that significant investment has been made to improve monitoring of 

cohorts of patients initiating ART, including retention rates. However, reported programme data 

are still incomplete and associated outcomes may be subject to biases (Mahy M et al, 2010). 

Importantly, few countries are able to produce consistent data on the full national cohort of 

patients initiating ART. For 2010, only Malawi and Ethiopia, among high-burden countries, were 

able to produce estimates of ART retention at 12 months based on data from over 90% of 

patients started during 2009. As such, reported data may not be representative of national 

programmes. Thus the present study is conducted an analysis of the current proportion of 

retention in care which may help health care practitioners, program managers and policy makers 

to improve the management of HIV-infected people on cART. 
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1.2 Statement of the Problem 

Patient retention is critical to reducing transmission of HIV, through effective adherence to ART 

and the linkage to HIV prevention services (UNAIDS 2015). However, challenges to retention in 

resource-limited settings are numerous, and although there are some common issues at all stages, 

various factors contribute differentially at each stage along the continuum. The problem of 

retention in among patients with HIV is further complicated by the fact that meaningful 

measurement of retention is a formidable challenge, particularly in high burden countries with 

generalized epidemics.  

The scale of the global roll out of HIV/AIDS care means that comprehensive information to 

capture outcomes of the enormous numbers of patients in ART care cannot easily be achieved 

(WHO, 2011). The speed of the rollout, including rapid decentralization also means that many 

patients access care at increasingly peripheral sites – and this movement is often poorly captured 

with inadequate monitoring system inaccurately providing a picture of the proportion of retention 

in care in health facilities (WHO, 2015). This results in inaccurate inferencing of factors that are 

affecting retention of HIV patients. Deaths are informally and incompletely reported.  

To date, unscientific assessments of ‗retention‘ frequently being reported represent a poor proxy 

of proportions and factors of retention in care. Future strategies to optimize retention require 

investment in methods to better ascertain patient outcomes (e.g., universal identifiers, regional 

integration of clinic databases that accurately provide measurement of proportion in retention 

and, sampling based tracking studies). 

Zambia has not been exempted from these challenges. The country has seen a rapid scale up of 

the ART programs, with no national follow-up study to determine the proportion of retention of 

HIV patients in ART Care among health institutions. Currently there is limited information on 

the proportion of retention in care among HIV patients on ART in Zambia. And even with the 

few health facilities that are able to compute retention, the statistical methods being used are not 

scientifically proven to accurately analyze retention of HIV patients in ART care thereafter 

conduct an analytical comparison of proportions and factors of retention among health 

institutions. The results of this study are expected to infer factors affecting retention of HIV 

patients in health facilities as these have a significant bearing on the measurement of retention.  
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The analysis of retention will contribute in determining the quality of care, optimal viral 

suppression and the improvement of life for people living with HIV/AIDS. This is because 

retention is a key indicator that will guide Zambia in positioning itself in identifying sustainable 

interventions to improve ART care. 

1.3 Study Objectives 

WHO (2011) reported that Retention is often lower once ART has been commenced and studies 

have shown significant levels of LTFU on ART particularly during the first 1–2 years, largely 

due to death and silent (non-documented) transfers and self-disengagement from care. However 

there is limited programme data on ART retention. In view of these findings, it was the aims of 

the study to determine proportion of retention of HIV patients and conducting an analysis factors 

associated with retention in selected health institutions in Zambia. 

1.4 Research Questions 

1.2.1 What is the proportion of retention in HIV patients in ART care in health care facilities in 

Zambia? 

1.2.2 What are the main factors associated with retention in care of HIV patients as part of 

attaining the primary ART goals in the selected health care facilities in Zambia from 2013 to 

2015? 

1.5 The Main Objective 

 

To determine proportion of retention among HIV patients in ART care and factors that may be 

associated with retention in Zambia from 2013 to 2015. 

1.6 The Specific Objectives 

This study intends to: 

1. To determine proportion of retention among HIV Patient in ART care in selected health 

care facilities in Zambia 

2. Compare proportions of retention in HIV Patient in care between selected periods and 

key variables affecting retention in  health care facilities in Zambia 
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3. To examine factors associated with poor retention among HIV Patients in ART care in 

health care facilities in Zambia. 

 

1.7 Significance of Study 

 

The need to scale up provision of ART should correlate with the need to monitor and ensure 

retention in care of these patients. It is however evident that programme data are still incomplete 

and associated outcomes may be subject to biases with few countries being able to produce 

consistent data on the full national cohort of patients initiating ART and for the most recent 

calendar period. 

There is also need for statistical evidence to evaluate performance and identify sustainable 

measures that will aid health institutions retain patients in care. Having information on retention 

will help to:    

 Understand how the ART program is performing based on statistical evidence. 

 Know areas in ART clinics needing additional evidence through research to enhance 

ART retention. 

 Ascertain whether the ART program is context relevant and whether it needs adjustments 

in its quest to improve retention in care. 

Hence this study was able to have a potential effect on understanding of interventions on patient 

retention and its associated factors. The study was able to contribute to information needed for 

policy performance in general by providing addition evidence on related dynamics associated 

with retention. The study was also able to further contribute to public health understanding on 

the measurement of retention by determining the proportion of retention on HIV patients in ART 

care on HIV patients in care in health facilities in Zambia through a comparative analysis. 
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CHAPTER TWO: LITERATURE REVEIEW 

2.1 Global Perspective 

WHO carried out a survey of retention issues in 22 countries in Africa, Asia, Latin America and 

Europe (WHO, 2011). There was a consistent high level of LTFU across all countries, 

particularly during the first 2 steps in the continuum of care. The duration after the last scheduled 

clinic appointment to define LTFU ranged from 1–6 months in this cohort. The common key 

retention challenges included: 

 Poverty related: including taking time off work and caring for family, transport costs 

 Logistics: Distance, opening hours 

 Health service delivery factors: Perceived poor quality of services, health workers attitudes 

 Monitoring: Poor monitoring and tracking of patients 

Poor monitoring and tracking of patient has been highlighted as one of the key challenges in 

retention, this is reflected by Mills E J (2006) during a study that showed comparative 

differences in Adherence to ART. With a sample size of 7,110, the study aimed at determining 

the comparative effectiveness of different interventions for improving ART adherence in HIV 

and infected people living in Africa. The findings from this systematic review and meta-analysis 

showed that overall, from studies globally, 62% of adolescents and young adults were adherent 

to ART during the time defined by the study or through viral suppression. The study still brought 

out the fact that there are no other global estimates of retention of adherence in this group of 

adolescent and young adults reflecting the challenges in monitoring and tracking of patients. The 

study shows that there is a lack of markers, even surrogate markers between diagnosis and 

treatment in care. 

 Additional work is needed to address this gap; if the success or failure of this step is not 

measured, it may not be clear to programme planners that they need to focus specifically on 

improving linkages to care (WHO, 2012). Apollo, (2014) in a study to determine improvement in 

health status, retention and factors associated with attrition among HIV infected patients on ART 

found that there was need to strengthen earlier diagnosis and treatment to further improve 

treatment outcomes. Whilst decentralization improves ART coverage it should be coupled with 

strategies aimed at improving patient retention (Apollo, 2014). 
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2.2 Gaps in the Assessment of Retention 

The rapid expansion of ART programmes in settings with weak health systems is associated with 

high mortality and loss of patients to follow up (Mills, 2006). Studies have shown that loss to 

follow-up and death rates from ART care vary across primary health care facilities and hospitals 

(Wondu, 2015). With a sample size of 2,356, the study was able to highlight the need for 

countries to strengthen the need of measuring retention by observing that higher death rate and a 

lower LTFU rate occur in health centers than in hospitals and this had to be measured across the 

country.  

 

The study by Rasschaert (2012) with a sample size of 12,004 shows a gap in consistency in short 

term and long term retention measurement among institutions. The study highlights that in order 

to better understand the reasons of attrition and adapt the ART delivery care models accordingly, 

it is advisable to analyze short and long term retention, in order to adapt intervention strategies 

accordingly (Rasschaert 2012). And currently retention on ART beyond 12 months of initiation 

and pre- ART retention are not assessed (WHO, 2015).  

 

WHO (2015) through the UNGASS highlights that there are currently two indicators that 

primarily measure coverage and  only one that measures retention on ART at 12 months, which  

is ―Percentage of adults and children with HIV known to be on treatment 12 months after 

initiation of antiretroviral therapy‖(WHO, 2015). This is a gap shown by many countries as 

retention in care and adherence to ART are critical elements of HIV care interventions and are 

closely associated with optimal individual and public health outcomes and cost effectiveness 

(Stricker, 2013). With a sample size of 6,833, Stricker (2014) was able to show that  Inadequate 

retention and adherence lead to decreased health outcomes (morbidity, mortality, drug 

resistances, risk of transmission) and cost effectiveness (increased costs and lower 

productivity).These studies have shown that few studies document long-term (>5 years) retention 

rates on ART(WHO, 2015). 

 

Scott ( 2013) in a study on retention in care and outpatient costs for children receiving ART in 

Zambia was able to find that retention in care vary widely by site and taking advantage of such 

opportunities will help ensure that targets for  treatment coverage can be met.              
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Assessment and comparison of retention by site (health facility) and eventually at a national level 

provides an opportunity to the use of information to support continuous quality improvement 

efforts in terms of programme effectiveness and efficiency as well as staff ownership and 

empowerment (WHO, 2015). 

Challenges faced by health facilities include, frequent dependence on referral between services 

rather than service integration. Existing HIV clinic registries may not have monitoring indicators 

for HIV treatment integration and data collection is often inconsistent (WHO, 2015). WHO 

(2015) further highlighted that the generation of comparable data depends on consistent use of 

clearly defined indicators with clear definition of variables such as LTFU. Challenges to 

effective monitoring of retention include unwieldy paper-based registries in the face of large 

patient volume, crossover from one type of clinic to another without linkages between the two or 

more health facilities, lack of infrastructure, multiple monitoring systems and overburdened 

healthcare systems. One other factor that has led to non-availability of information on retention 

has been additional workload for already overstretched healthcare systems and limiting quality 

results (WHO, 2011). Proposals have been made that additional workload may be offset by 

utilization of randomized sampling methods (Apollo, 2011), electronic recording and monitoring 

systems and better communication systems (WHO, 2011). Priority areas for intervention include 

development of clear contextual retention definitions and establishment of a single 

straightforward healthcare system. These can be utilized in all settings regardless of available 

infrastructure, and reduction of staff workload through a simple user-friendly electronic medical 

record in various health facilities. Monitoring and tracking patient linkages is a key element of 

HIV programme evaluation and improving retention at all points along the continuum of care 

(Osler, 2009). 
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CHAPTER THREE: RESEARCH METHODS 

3.1 Research design 

A mixed design approach was applied using a patient survey and a nested retrospective cohort 

design. The method comprised of health facility survey and a nested retrospective cohort study 

which was conducted in order to determine proportion and factors associated with HIV patients 

who are retained in HIV Care.  (1) A patient survey was conducted using aggregated secondary 

data to determine proportion among patients that retained on ART and those that missed ARV 

pickup in 90 days and (2) a nested retrospective cohort design was used to determine factors that 

affected retention among patients in ART care and the respective variables affecting retention. 

The data being analyzed was aggregated data made available in the electronic medical record to 

develop a statistical model. The test for one proportion was also done in order to test the 

hypothesis that an observed proportion is equal to a pre-specified proportion. The observed 

proportion was expressed as a percentage. This model of predictor variables could help identify 

individuals who may be at higher risk of dropping out of care. Identification of specific factors 

that contribute to retention provided insight to guide interventions to ensure fully effective 

service planning.  

3.2 Research Design and Sample Selection 

3.2.1 Study sites 

The study was conducted in 16 selected health facilities from the 10 provinces of Zambia all 

providing ART. The facilities included 15 public and 01 private health facilities in both urban 

and rural areas.  

3.2.2 Study Population 

All HIV+ Pediatrics and Adults enrolled in the ART program in Zambia beginning 2013 - 2015. 

The accessible population should have attended ART Clinic during the stated period. All HIV 

positive patients receiving care were sampled from health institutions in the targeted ART 

facilities in Zambia.  

3.2.3 Sample Size 

A total of 61,111 HIV positive patients participated in the study. The assumption for the 

selection of this sample size was based on the previous study done by CIRDZ and UNZA in 

2007 that estimated that the national ARV default rate was at 30% (Nsakanya, 2010).  
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A sample size of 2500 was required to detect a 20% reduction in proportion of HIV patients with 

missed pharmacy pick up for at least 90 days at an 80% power with 5% level of significance 

using Pearson chi-squared test. 

When the sample size was increased to 4000 the power was over 90% under similar assumptions 

as shown in figure 0.2 

 

Figure 2: Sample Size: Estimated power of a two-sample proportion test 

 

3.3 Design Part A. 

Survey research design comprised of facility examination of ART patients files. The sampled 

design determined a population of 61,111 HIV-infected individuals who had been receiving 

treatment care including ARV pickup within 90 days and those that missed within the same 

period. Those that missed were separated from sample selection due to their inactive medical 

utilization status and were later separately analyzed to determine the proportion of the patient 

status. The population was identified from the clinic's electronic medical record system 

(SmartCare
®

). A patient was defined as inactive if they had not received treatment for more 90 

days.  



 
 

12 
 

3.3.1 Outcome 

Primary - Proportion of HIV Care who retained for ARV pickup within 90 days in the period 

under review. 

3.3.2 Variables 

The following variables was used for this design: time since start cART at study entry (‗date of 

the last known pharmacy refill visit‘ minus ‗date of cART initiation‘), and time since HIV 

diagnosis at start cART (‗date of cART initiation‘ minus ‗date of HIV diagnoses). These 

variables defined the dependent variables which included; Retention, Lost to Follow-up, 

Mortality, Stopped ARV uptake and unknown ARV uptake. 

Independent variables comprising social demographic variables included at enrolment in HIV 

care included: age, sex, and HIV-status was considered as potential predictors of attrition.  

Other additional variables detailing the rationale for addition predictors for selecting these 

patients include: dates of HIV diagnosis, enrolment in HIV care and cART initiation. 

3.3.3 Criteria 

Inclusion criteria was included; (1) patients recruited were HIV positive Pediatrics and Adults, 

and (2) HIV patients who should have been initiated and commenced on ART during the study 

period. The exclusion Criteria will include; (2) Incomplete patient data not matching the health 

institutional aggregated HIV patient level capacity was excluded. This data included patients that 

passed through the facility to collect drugs without completing the electronic system registration 

form with key exposure variables that contain demographic variable associated with missing 

ARV pick-up. 

3.3.4 Analysis 

Historical outcome were determined using approaches that took into account person months of 

follow up. 

a. Retention rates analysis including Adjusted Retention rate 

b. Cohort Lost to Follow- up analysis 

c. Cohort mortality analysis 
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These method examined retention of specific cohorts followed for the same length of time. 
They allowed for 12 and 36 month retention rates including trends comparison among health 

facilities which was the method that identified sites with retention issues requiring more in-depth 

investigation. These sites took person time on ART into account allowing for direct comparison 

across cohorts or sites. This is illustrated further in figure 2.0 

 

Figure 3: Patient month of follow-up 

Based on this extraction, proportion in retention among HIV patients in Care in Zambia from 

2013 to 2015 was then calculated. For outcome of comparison, chi-square test and p-value were 

used to compare retention derived from the computation between patients in the selected health 

institutions. 

3.4 Design Part B. 

3.4.1 Nested Retrospective Cohort design 

The second approach used to address the research question was to conduct a retrospective cohort 

analysis of aggregated data using results from the survey in design part A. The nested 

retrospective cohort design analyzed retained patients to determine factors that were associated 

with poor retention from the surveyed data. The data was then analyzed using a two proportional 

statistical model devised to predict factors that are associated with poor retention. The design 
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facilitated data extraction and analysis of aggregated surveyed data of patients that consistently 

picked drugs and those that missed drug pick-up from health institutions for more than 90 days 

within the study period.  The study period of focus for the analysis of data stretched between 12 

months and 36 months of all patients that were active for that period.  

3.4.2 Outcome 

Secondary - Proportion of retention in HIV Patient in care between health care facilities (Public 

and Private) and associated factors affecting retention in Zambia 

3.4.3 Variables 

Independent variable in the analysis was associated with non-adherence to medication or regular 

HIV care. Demographic variables included gender, age, and location based on self-report at 

registration. Location was coded as being either urban or rural setting.  

Dependent variables such as Retention were determined if they were affected by the independent 

variables when extracted from the medical record. 

3.4.4 Eligibility Criteria 

The inclusion criteria for this design included; (1) began HIV treatment not less than 3 months 

ago, (2) HIV patients who were re-activated within the reporting period and have a regular HIV 

care provider, (3) had switched health facilities providers one or more times in the past 2 years, 

(4) has gone 3 months or more without seeing an HIV provider in the past year, (5) missed or 

rescheduled one or more of every three HIV appointments in the last year, (6) self-reported life 

issues interfering with HIV medical care once or more in the past year. 

3.4.5 Analysis 

This study analysis was based on 3 years of data collected from patients who received primary 

HIV medical care from both public and private health institutions. A patient's use of primary 

medical care was followed from January 1, 2013 up to December 31
st
 2015. The outcome 

variable of interest was retention as measured by time in care. Anyone who did continue care up 

until December 31, 2015 was defined as having the event of interest; the sampled patients from 

the health facilities was determined to be retained during the defined period. This cohort was 

further refined to censor competing exposure risks which included death within a year of last 

appointment or moving out of the catchment area leaving patients who should stay in the 
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program. This step was performed because the primary interest was factors that may predict 

retention that could be impacted by clinicians and/or outreach interventions marking the end 

point as survival. Patients who remained in care up until December 31, 2015 were defined as 

active. 

A missed appointment rate was calculated by creating a ratio between missed appointments and 

the date of visits as per ART forms (Initial History and Physical form, Clinical follow-up, Short 

Visit and Pharmacy form. Each patient visit was recorded into SmartCare by Data Entry clerks 

and heath facility staff. All appointments were classified by the appointment status into Next 

Pharmacy/or Clinical Appointment. Length of time in care may vary for individuals who were 

lost to follow-up; Control for this was by creating a ratio versus absolute accounting of missed 

appointments using the Patient Status form. A ratio of missed appointments was calculated. The 

missed appointment rate was analyzed for the entire cohort with a chosen point for analysis 

3.5 Data Collection Method /Procedures 

Data collection was based on extraction from SmartCare, an approved Electronic Health Record 

System implemented by the Ministry of Health. SmartCare is a C-sharp software that uses 

relational database software system known as Microsoft SQL built specifically for patients' 

medical record management. Using the extraction from SmartCare data was then computed to 

determine the proportion of HIV patients in care who were retained and those that missed ARV 

pick up in 90 days. This was tabulated and entered in an electronic form that was designed to 

collect data in readiness for analysis using the selected statistical package. 

The extracted dataset used Crystal Report Professional 9.0, removing patient identifiers, and then 

converting and importing data into Stata/SE 13.0 (Stata Corp, 2013) data formats for further data 

analysis. Data was broken down into selected variables  for further analysis.   

3.6 Data management 

Data management was done using Microsoft‘s SQL relational database embedded in SmartCare 

built specifically for patients' medical record management. An analysis dataset was created using 

Microsoft SQL Management Studio that used Crystal Report Professional 9.0. Management 

studio was able to remove patient identifiers, then converting and importing data into Stata 13.0 

data formats for further data management and analysis 
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CHAPTER FOUR: RESULTS 

4.1 Results Overview 

4.1.1 Health facilities Sample and details 

Sample characteristics: A total of 61,111 HIV positive patients participated in the study. A total 

adult population of 21,512 male and 34,521 female had been initiated on ART. A total of 5,078 

pediatric were ART care.  

4.1.2 HIV/AIDS Patient Care Status 

The study showed that retention for the period 2013-2015 (36 month) stood at 69.3% at (95% CI: 

68.9, 69.6). The finding were that male adult retention stood at 66.1% (95% CI: 65.5, 66.8) while 

female adult retention was at 71.8 (95% CI: 71.3, 72.3) and pediatrics at 66% (95% CI: 63.7, 

66.3) as presented in table 1.0. These findings were statistically significant with a p-value of 

p<0.0001. The study also showed mortality at 40/1000 p-m of fu (CI: 39.2, 41.3) while LTFu 

was registered at 97/1000 p-m of fu (95% CI 95.4, 98.7).  

4.1.3 Results of Factors affecting Retention 

The result shows that the two factors affecting retention are LTFu and mortality. Proportional 

mortality rate was the measure of mortality applied in analyzing deaths given the sampled 

population. Table 2.0 summarizes results from respective health institutions. The results shows 

that mortality amongst male adults was recorded at 52.1/1000p-m of fu (CI: (50, 54.1) while 

female adults were recorded at 32.7/1000/p-m of fu (95% CI: 31.4, 33.9).  Pediatric results were 

recorded at 43/1000 p-m of fu (95% CI: 39.5, 47.3). Mortality among males was high compared 

to female adults and pediatrics. LTFu amongst male adults was recorded at 104.2./1000 p-m of 

fu (CI: 101.4, 107) while female adults were recorded at 91.5/1000 p-m of fu (CI: 89.4, 93.5). 

Pediatrics was recorded at 106/1000 p-m of fu (CI: 100.2, 112). Pediatric LTfu was recorded the 

highest compared to both male adults and female adults as presented in table 3.0. The most 

attributed reason of drop out was LTFu, and followed by mortality. These results were 

statistically significant with a p<0.0001. 



 
 

17 
 

4.1.4 Retention 12 Month vs 36 Month  

The 12 months retention was also reviewed to compare with the 36 month retention. In table 4.0 

it showed that the 12 month retention consistently showed an improved retention of 80% (CI: 

80.39, 81.6).  

The test for one proportion showed a significant different with the 36 month retention (2013-

2015) of 69.3% with a Z statistics of 32.6 and p-value of p<0.0001. This showed a significant 

different between the two proportion.  

Table 1: Results of Retention and Attrition 

P-m of fu 

Zambia 
(n=61,111) 

95% CI MoE P-Value 

Population 131,181       

Retention (%) 69.3 69.6 - 68.89 0.71 p<0.0001 
Mortality (1000/m of 
fu) 40 41.3 - 39.2 2.1 

 LTFu  (1000/m of fu) 97 98.7 - 95.4 3.3 
 

Attrition 
            

18,786        

P-m of fu 

Male 
(n=21,512) 

95% CI MoE 
  

Population 45,456     
 Retention (%) 66.1 66.8 -65.5 1.3 p<0.0001 

Mortality (1000/m of 
fu) 52.1 54.1-50.0 4.1 

 LTFu  (1000/m of fu) 104.2 107-101.4 5.6 
 Attrition 7,284        

P-m of fu 

Female 
(n=34,521)  

95% CI MoE 
  

Population 75,297     
 Retention (%) 71.8 72.3-71.3 1 p<0.0001 

Mortality (1000/m of 
fu) 32.7 33.9-31.4 2.5 

 LTFu  (1000/m of fu) 91.5 93.5-89.4 4.1 
 Attrition 9726       

P-m of fu 

Peds        
(n=5,078) 

95% CI MoE 
  

Population 10,428     
 Retention (%) 66 66.3-63.7 2.6 p<0.0001 

Mortality (1000/m of 
fu) 43.4 47.3-39.5 7.8 

 LTFu  (1000/m of fu) 106 112-100.2 12 
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Attrition 1,776       

Table 2: Health facility outcome results 

Characteristic Health Facilities: Southern Province 

  Chikuni 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/             
p-m of fu/1000 

Male (Adult) 934 77.4(CI:74.7,80.1) 22.8(CI:16.5,29.1) 63.2(CI:52.9,73.5) 

Female(Adult) 1582 81.9(CI:80,83.8) 26.1(CI:21,31.2) 40(CI:33.7,46.2) 

Pediatric (All) 276 83.7(CI:79.3,88.1) 22.5(CI:11.2,33.7) 39(CI:24.3,53.6) 

Characteristic Health Facilities: Copperbelt/Northern Province 

  St.Theresa 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu Mortality/p-m of 
fu/1000 

Male (Adult) 1390 56.3(CI:53.7,58.9) 122.7(CI:110.2,135.2) 78.8(CI:68.5,89.1) 

Female(Adult) 2235 62.4(CI:60.4,64.4 109.9(CI:100.7,119.1) 50.9(CI:44.5,57.4) 

Pediatric (All) 281 53.7(CI:47.9,59.6) 156.5(CI:126,187.1) 57.1(CI:37.6,76.6) 

Characteristic Health Facilities: Lusaka Province 

  Mtendere 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 1530 73.2(CI:71,75.4) 70.9(CI:62.3,79.5) 48.7(CI:41.5,56) 

Female(Adult) 2515 80.4(CI:78.9,82) 54.8(CI:49,60.6) 29.3(CI:25,33.6) 

Pediatric (All) 331 81(CI:76.7,85.2) 37.1(CI:23.9,50.4) 42.2(CI:28.1,56.3) 

Characteristic Health Facilities: Eastern Province 

  St.Francis 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu Mortality/p-m of 
fu/1000 

Male (Adult) 6433 71.8(CI:70.7,72.9) 82.6(CI:78.1,87) 40.7(CI:37.5,43.9) 

Female Adult) 9951 77.6(CI:76.8,78.4) 68(CI:64.8,71.2) 26.6(CI:24.5,28.6) 

Pediatric (All) 1131 73.4(CI:70.8,76) 84.6(CI:73.7,95.6) 33.3(CI:26.3,40.3) 

Characteristic Health Facilities: Western Province 

  Mwandi 

Gender 
N= 36 months 

Retention % 
LTFu/p-m of fu/1000 Mortality/p-m of 

fu/1000 

Male (Adult) 1251 59.6(CI:56.9,62.4) 128(CI:114.8,141.2) 70.5(CI:60.4,80.6) 

Female(Adult) 1919 63.8(CI:61.6,65.9) 125.4(CI:115,135.7) 46.8(CI:40.2,53.4) 

Pediatric (All) 373 62.2(CI:57.3,67.1) 130.4(CI:106.5,154.4) 46.1(CI:32.2,61) 

Characteristic Health Facilities: Western/NorthWestern Province 

  Yuka 

Gender 
N= 36 months 

Retention % 
LTFu/p-m of fu/1000 Mortality/p-m of 

fu/1000 

Male (Adult) 1080 60.4(CI:57.5,63.3) 159(CI:143.5,175.3) 46.1(CI:37,55.2) 
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Female(Adult) 1901 64(CI:61.9,66.2) 141.7(CI:130.5,153) 38.9(CI:32.7,45.2) 

Pediatric (All) 187 59.9(52.9,66.9) 156(CI:118.1,193.9) 56.7(CI:27.9,43.8) 

Characteristic Health Facilities: Luapula/Muchinga Province 

 
Lubwe 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 789 48.2(CI:44.7,51.6) 218.5(CI:197.3,239.8) 62(CI:49.6,74.5) 

Female(Adult) 1159 53.6(CI:50.7,56.5) 203.3(CI:186.3,220.2) 43.4(CI:34.8,52) 

Pediatric (All) 162 46.9(CI:39.2,54.6) 249.1(198.9,299.3) 52.6(CI:26.7,78.6) 

Characteristic Health Facilities:Central Province 

  St. Pauls 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 377 47.5(CI:42.4,52.5) 220.7(CI:189,252.4) 79.1(CI:58.5,99.8) 

Female(Adult) 542 54.6(50.4,58.8) 198.9(CI:174.2,223.6) 42(CI:29.6,54.4) 

Pediatric (All) 88 58(CI:47.6,68.3) 178.7(CI:116.4,240.9) 68.7(CI:27.6,109.8) 

Characteristic Health Facilities: Southern Province 

  Macha 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 2268 76(CI:74.3,77.8) 74.7(CI:67.5,81.9) 31.8(CI:27,36.7) 

Female (Adult) 4327 78.9(77.7,80.2) 73.9(CI:68.7,79.1) 18.8(CI:16.1,21.5) 

Pediatric (All) 1061 58.7(CI:55.8,61.7) 94.1(CI:81.6,106.6) 35.8(CI:27.9,43.8) 

Characteristic Health Facilities:Northern Province 

  Ilondola 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 136 74.3(CI:66.9,81.6) 34.2(CI:13.4,55) 78.6(CI:47.8,109.5) 

Female (Adult) 223 81.2(CI:76,86.3) 36.9(CI:20.2,53.7) 41(CI:23.4,58.6) 

Pediatric (All) 28 75(CI:59,91) 18(CI:17,53) 108.1(CI:26.4,189.8) 

Characteristic Health Facilities: Lusaka Province 

  Coptic 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 1852 74.3(CI:66.9,81.6) 212.1(CI:198.7,225.6) 38.7(CI:32.4,45.1) 

Female (Adult) 2767 60.9(CI:59.1,62.7) 171.8(CI:161.9,181.7) 20(CI:16.4,23.7) 

Pediatric (All) 369 46.9(CI:41.8,52) 238.6(CI:206.4,270.9)) 31.3(CI:18.1,44.5) 
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Characteristic Health Facilities: Eastern Province 

  Kanyanga 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu Mortality/p-m of 
fu/1000 

Male (Adult) 351 61(CI:55.9,66.1) 103.6(CI:81.3,126) 82.6(CI:62.4,102.8) 

Female (Adult) 540 68.9(CI:65,72.8) 110.5(CI:92.2,128.8) 35.4(CI:24.6,46.1) 

Pediatric (All) 70 65.7(CI:54.6,76.8) 108.8(CI:58.5,159.2) 68.(CI:27.3,108.7) 

Characteristic Health Facilities: Western Province 

  Sichili 

Gender 
N= 36 months 

Retention % 
LTFu/p-m of fu/1000 Mortality/p-m of 

fu/1000 

Male (Adult) 534 43.4(CI:39.2,47.6) 198.9(CI:173.3,224.6) 114(CI:93.6,134.4) 

Female (Adult) 959 54.1(CI:51,57.3) 180.6(162.6,198.6) 61(CI:49.8,72.2) 

Pediatric (All) 150 47.3(CI:39.3,55.3) 255.8(CI:200.4,311.1) 67.1(CI:35.3,98.8) 

Characteristic Health Facilities: NorthWestern Province 

  Mukinge 

Gender 
N= 36 months 

Retention % 
LTFu/p-m of fu/1000 Mortality/p-m of 

fu/1000 

Male (Adult) 945 71.4(CI:68.5,74.3) 46.5(CI:37.5,55.5) 77.8(CI:66.3,89.2) 

Female (Adult) 1395 77.5(CI:75.3,79.7) 45.3(CI:38.1,52.5) 48.1(CI:40.7,55.5) 

Pediatric (All) 250 73.6(CI:68.1,79.1) 53.3(CI:34.4,72.1) 64.3(CI:43.7,84.9) 

Characteristic Health Facilities: Muchinga Province 

  Chilonga 

Gender N= 36 months 
Retention % 

LTFu/p-m of fu/1000 Mortality/p-m of 
fu/1000 

Male (Adult) 947 62.2(CI:59.1,65.3) 127.1(CI:111.8,142.4) 67.9(CI:56.4,79.5) 

Female (Adult) 1458 60.5(CI:58,63) 123(CI:110.7,135.4) 49(CI:40.9,57.1) 

Pediatric (All) 183 65(CI:58.1,71.9) 106(CI:74.1,137) 72.5(CI:45.7,99.4) 

Characteristic Health Facilities:Central Province 

  Mpunde 

Gender N= 36 months 
Retention % 

LTFu/p-m of 
fu/1000 

Mortality/p-m of 
fu/1000 

Male (Adult) 695 78(CI:74.9,81.1) 53.9(CI:42.3,65.4) 50.4(CI:39.2,61.6) 

Female (Adult) 1048 82.8(CI:80.5,85.1) 45.7(CI:37.1,54.3) 32.5(CI:25.2,39.8) 

Pediatric (All) 138 81.9(CI:75.5,88.3) 47.9(CI:23.4,72.3) 37.6(CI:15.8,59.4) 
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Table 3: Adults and Pediatrics Retention Analysis 

  

Retention 

  

Male Adults 
(n=21,512) 

Female Adults 
(n=34,521) 

Peads (n=5078) 

Chi-
squared 

p-Value 
Health 
facilities 

MA 
Retn 

95% CI  
FA 

Retn 
95% CI  

Peds 
Retn 

95% CI  

Chikuni 
      
77.4  

          
80.1  

   
74.7  

     
81.9  

   
83.8  

      
80.0  

             
83.7  

     
83.7  

       
83.7  2.4 p<0.1208 

St.Theres
a 

      
56.3  

          
58.9  

   
53.7  

     
62.4  

   
64.4  

      
60.4  

             
53.7  

     
53.7  

       
53.7  3.4 P<0.0637 

Mtendere 
      
73.2  

          
75.4  

   
71.0  

     
80.4  

   
82.0  

      
78.9  

             
81.0  

     
81.0  

       
81.0  3.1 p<0.0803 

St.Francis 
      
71.8  

          
72.9  

   
70.7  

     
77.6  

   
78.4  

      
76.8  

             
73.4  

     
73.4  

       
73.4  22.5 P<0.0001 

Mwandi 
      
59.6  

          
62.4  

   
56.9  

     
63.8  

   
65.9  

      
61.6  

             
62.2  

     
62.2  

       
62.2  0.035 p<0.8509 

Coptic 
      
51.1  

          
53.4  

   
48.9  

     
60.9  

   
62.7  

      
59.1  

             
46.9  

     
46.9  

       
46.9  65.3 p<0.0001 

Sichili 
      
43.4  

          
47.6  

   
39.2  

     
54.1  

   
57.3  

      
51.0  

             
47.3  

     
47.3  

       
47.3  0.115 p<0.7349 

Kanyanga 
      
61.0  

          
66.1  

   
55.9  

     
68.9  

   
72.8  

      
65.0  

             
65.7  

     
65.7  

       
65.7  0.016 p<0.8992 

Lubwe 
      
48.2  

          
51.6  

   
44.7  

     
53.6  

   
56.5  

      
50.7  

             
46.9  

     
46.9  

       
46.9  0.957 p<0.3280 

Mukinge 
      
71.4  

          
74.3  

   
68.5  

     
77.5  

   
79.7  

      
75.3  

             
73.6  

     
73.6  

       
73.6  0.076 p<0.7832 

Chilonga 
      
62.2  

          
65.3  

   
59.1  

     
60.5  

   
63.0  

      
58.0  

             
65.0  

     
65.0  

       
65.0  0.983 p<0.3213 

Ilondola 
      
74.3  

          
81.6  

   
66.9  

     
81.2  

   
86.3  

      
76.0  

             
75.0  

     
75.0  

       
75.0  0.117 p<0.7325 

St.Pauls 
      
47.5  

          
52.5  

   
42.4  

     
54.6  

   
58.8  

      
50.4  

             
58.0  

     
58.0  

       
58.0  1.53 p<0.2162 

Mpunde 
      
78.0  

          
81.1  

   
74.9  

     
82.8  

   
85.1  

      
80.5  

             
81.9  

     
81.9  

       
81.9  0.183 p<0.6686 

Macha 
      
76.0  

          
77.8  

   
74.3  

     
78.9  

   
80.2  

      
77.7  

             
58.7  

     
58.7  

       
58.7  171.8 p<0.0001 

Yuka 
      
60.4  

          
63.3  

   
57.5  

     
64.0  

   
66.2  

      
61.9  

             
59.9  

     
59.9  

       
59.9  52 p<0.0001 

Overall  66.1 65.5 66.8 71.8 71.3 
      
72.3  

             
66.0  

     
63.7  

       
66.7  42.8 P<0.0001 

 

 

 

 

 

 



 
 

22 
 

Table 4: Twelve Month Retention 

Characteristic   12 Month Retention % 95% CI 
z 
statistic p-value 

Age (Years)   N=16468   

<15   1076 77% 74.70% 79.18 6.5 p<0.0001 

15+   12,209 81% 80.36% 81.62 31.97 p<0.0001 

 

Further investigation was conducted to determine comparison results by gender in the selected 

health facilities. The study revealed that male retention in all health facilities was low in 

comparison with female retention with a statistically significant of p-value of p<0.05 in all 

selected health facilities as summarized in table 5.0. An exception was with Yuka, Chilonga and 

Ilondola that recorded a p-value of p>0.05.  

The rest of the results showed that there was a statistically significant difference between male 

adult retention and female adult retention. The chi-squared test showed that these finding were 

not by chance with a statistically significant p-value of p<0.05 and low margin of error. These 

findings were important in order to determine the main factor contributing to reduced retention. 

4.1.5 Adults and Pediatric Retention  

The study as earlier highlighted investigated the difference between adult retention and 

pediatrics. The results are shown in table 3.0. The overall results showed a statistically 

significant different between adult retention and pediatric with a p<value of 0.0001 and a low 

chi-squared results. Table 3.0 recorded no statistical difference between adult and pediatric 

retention in some health facilities. Results of Chikuni and Mtendere Mission hospitals showed 

pediatrics improved retention in comparison with adult‘s retention proportions but with no 

statistical significant levels. 

These findings were further presented in a chart to gain a clear understanding on what was 

happening.                                                                                                                                           

Adjusted Retention by population group in figure 4.0 showed that male adult retention was 

recorded consistently lower in all health facilities. Adjusting for retention was done to take into 

consideration the impact of factors to retention. This was followed by mortality by population 

group in figure 5  
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Table 5: Male and Female Adult Results 

  

Retention 

Male Adults (n=21,512) Female Adults (n=34,521)   
Chi-

square
d 

P-Value Health 

facilities 

MA 

Retn 
95% CI  MoE 

FA 

Retn 
95% CI  MoE 

Chikuni 
            
77.4  

          
80.1  

      
74.7  

        
2.7  

             
81.9  

             
83.8  

               
80.0  

           
1.9  7.5 p<0.0062 

St.Theresa 

            

56.3  

          

58.9  

      

53.7  

        

2.6  

             

62.4  

             

64.4  

               

60.4  

           

2.0  13.3 P<0.0003 

Mtendere 
            
73.2  

          
75.4  

      
71.0  

        
2.2  

             
80.4  

             
82.0  

               
78.9  

           
1.6  28.4 p<0.0001 

St.Francis 

            

71.8  

          

72.9  

      

70.7  

        

1.1  

             

77.6  

             

78.4  

               

76.8  

           

0.8  70.7 p<0.0001 

Mwandi 
            
59.6  

          
62.4  

      
56.9  

        
2.7  

             
63.8  

             
65.9  

               
61.6  

           
2.2  5.7 p<0.0172 

Coptic 

            

51.1  

          

53.4  

      

48.9  

        

2.3  

             

60.9  

             

62.7  

               

59.1  

           

1.8  89.1 p<0.0001 

Sichili 
            
43.4  

          
47.6  

      
39.2  

        
4.2  

             
54.1  

             
57.3  

               
51.0  

           
3.2  16.3 p<0.0001 

Kanyanga 

            

61.0  

          

66.1  

      

55.9  

        

5.1  

             

68.9  

             

72.8  

               

65.0  

           

3.9  5.9 p<0.0152 

Lubwe 
            
48.2  

          
51.6  

      
44.7  

        
3.5  

             
53.6  

             
56.5  

               
50.7  

           
2.9  5.5 p<0.0193 

Mukinge 

            

71.4  

          

74.3  

      

68.5  

        

2.9  

             

77.5  

             

79.7  

               

75.3  

           

2.2  11.2 p<0.0008 

Chilonga 

            

62.2  

          

65.3  

      

59.1  

        

3.1  

             

60.5  

             

63.0  

               

58.0  

           

2.5  0.7 p<0.4034 

Ilondola 

            

74.3  

          

81.6  

      

66.9  

        

7.3  

             

81.2  

             

86.3  

               

76.0  

           

5.1  2.4 P<0.1226 

St.Pauls 

            

47.5  

          

52.5  

      

42.4  

        

5.0  

             

54.6  

             

58.8  

               

50.4  

           

4.2  4.5 p<0.0342 

Mpunde 

            

78.0  

          

81.1  

      

74.9  

        

3.1  

             

82.8  

             

85.1  

               

80.5  

           

2.3  6.2 p<0.0126 

Macha 

            

76.0  

          

77.8  

      

74.3  

        

1.8  

             

78.9  

             

80.2  

               

77.7  

           

1.2  20.3 p<0.0001 

Yuka 

            

60.4  

          

63.3  

      

57.5  

        

2.9  

             

64.0  

             

66.2  

               

61.9  

           

2.2  3.8 p<0.0508 

 

These population groups were further compared in performance by mortality group per 1000 p-m 

of fu. The result showed statistically significant mortality among male adults. This was followed 

by pediatrics that recorded statistically significant mortality levels apart from Ilondola hospital. 

The widen gap at Ilondola might have been due to reduced sample for pediatrics, but does not 

affect the overall result as presented in table 5.0. Mortality by group among female consistently 
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presented a better outlook recording statistically improved outcome in comparison with the male 

and pediatric group.  

 

In further analyzing retention, Lost to Follow-Up by population group per 1000 patient months 

of follow-up was further examined as presented in figure 6.0. The results showed high LTFu 

among pediatrics in comparison with both male and female adults. These results showed 

significant levels of LTFu among pediatric grouping. This was followed by male adults that 

recorded high LTFu in comparison with the female adult populations. As shown in figure 5.0 this 

was statistically significant. Cumulative enrolled on ART was recorded for 36 months against 

active clients on ART to review the trend among health facilities as shown in figure 7.0. A total 

of 30,851 active clients were recorded. 

 

Figure 4: Adjusted Retention by Population 
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Figure 5: Mortality by Population Group 

St. Francis Mission Hospital showed increased enrolment but reduced active clients retained. 

Across all health facilities 50% gap was seen recorded between cumulative ever enrolled clients 

and those retained. The 50% gap was examined for factors that lead to such a gap. 

In evaluating drop outs by proportion as shown in figure 8.0., HIV clients who stopped and were 

unknown were not significant in comparison with LTFu which was high as recorded, followed 

by mortality. Clients transferred were the third highest reasons of drop out by proportion. The 

study showed that it was uncertain in its conclusion on whether clients transferred reached their 

respective destination and assumption was made that all client transferred where accounted for. 

Whether this has any effect to the overall attrition needs to further be investigated in future 

studies. 
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Figure 6: Lost to Follow-up by population Group 

4.1.6 Factors associated with attrition 

Coptic being an urban area setting, recorded the highest but being in urban might not be the 

factor that determined the high reason of LTfu as rural set up facilities such as Lubwe also 

recorded high LTFu. Figure 7.0 cumulative ever and active client in facilities such as Macha and 

Yuka also recorded high LTfu.  In evaluating trends for adjusted retention among facilities in 

figure 9.0, the results show ranges of 50% to 80%. And these results were irrespective of 

whether facility was in an urban or rural setup.  These results were statistically significant. 

Mortality trends showed ranges of 50 to 60 per 1000 patient months of fu with a high mortality 

in Sichili and low mortality at Coptic as illustrated in figure 10.0. LTFu  was dynamic with 

facilities presenting as low as 25 per 1000 patient months of fu to as high as 212 per 1000 p-m of 

fu as shown in figure 11. 
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Figure 7: Cumulative on ART vs Active patients 

The results showed that factors affecting retention are associated with Lost to follow up and 

mortality with the two factors significantly affecting male adults and pediatrics. Both male adults 

and pediatrics were associated with an increased risk of attrition (LTFu 104.2(101.4, 107), 

106.2(100.2, 112.1) and Mortality: 52.1(50, 54.1), 43(39.5, 47.4)). Pediatrics showed high LTFu 

while male adults showed high mortality. This study has shown that male adults and pediatrics 

have emerged as key predictors of poor retention in almost all heath facilities.  

61,111 

30,851 
 -

 2,000

 4,000

 6,000

 8,000

 10,000

 12,000

 14,000

 16,000

 18,000

 20,000

N
o
. 
o
f 

p
a
ti

en
ts

 
Zambia - Cumulative on ART vs Current on ART Trend 

Cum-Ever

Current

Linear (Cum-Ever)



 
 

28 
 

Given the high likelihood that HIV+ positives children might have lost their parents who ought 

to provide absolute care ensuring that they are active with their drug uptake, the observed 

association between pediatrics and LTFu lacked primary care givers. 

The likelihood that men travel for work, particularly in vast professions that might need them to 

be away from their place of residents, the observed association between male adults and loss to 

follow-up may be due to dynamic labor patterns. 

 

Figure 8: Drop out by population                        
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There have been a number of studies that have presented results that determines factors 

associated with retention but Geng et al, (2011) stated that factors associated with retention in 

clinic may not always be an accurate proxy for retention. A number of these include 

transportation to clinic, poverty, social support, stigma and disclosure but certain models of care 

have been associated with greater retention. This is discussed in detail in Chapter Five. 

 

      

Figure 9: Adjusted Retention over-time 
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 Figure 10: Mortality trends over-time                                                                                                             

 

Figure 11: Lost to follow-up trends over-time 

 

 47  

 61  

 37  
 32  

 55  

 28  

 78  

 55  
 51  

 60  
 58   59   58  

 39  

 25  

 42  

 -

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

C
h

ik
u

n
i

S
t.

T
h

er
es

a

M
te

n
d

er
e

S
t.

F
ra

n
ci

s

M
w

a
n

d
i

C
o
p

ti
c

S
ic

h
il

i

K
a
n

y
a
n

g
a

L
u

b
w

e

M
u

k
in

g
e

C
h

il
o
n

g
a

Il
o
n

d
o
la

S
t.

P
a
u

ls

M
p

u
n

d
e

M
a
ch

a

Y
u

k
a

/1
00

0 
p

-m
 o

f 
fu

 

 25  

 118  

 59  
 74  

 127  

 191   193  

 108  

 212  

 46  

 123  

 35  

 205  

 49  

 77  

 148  

 -

 50

 100

 150

 200

 250

C
h

ik
u

n
i

S
t.

T
h

er
es

a

M
te

n
d

er
e

S
t.

F
ra

n
ci

s

M
w

a
n

d
i

C
o
p

ti
c

S
ic

h
il

i

K
a
n

y
a
n

g
a

L
u

b
w

e

M
u

k
in

g
e

C
h

il
o
n

g
a

Il
o
n

d
o
la

S
t.

P
a
u

ls

M
p

u
n

d
e

M
a
ch

a

Y
u

k
a

/1
00

0 
p

-m
 o

f 
fu

 



 
 

31 
 

CHAPTER FIVE: DISCUSSION 

5.1 Overall Review of Findings 

Zambia faces similar challenges as other countries in the Sub-Saharan region with similar 

finding to the health care system. A study done by Tsisi Mutasa Apollo et al in 2014 found 

similar finding in Zimbabwe as in Sub-Saharan region. The study estimated by Fox and Rosen in 

a meta-analysis of published cohort data from 16 countries showed retention rates of ART 

patients at 6,12,24 and 36 months, were 86.1%,80.2%,70.0% and 64.6% respectively. The results 

in this study generalized at a national level in Zambia found similar 12 months retention at 

80.4% and 36 months retention at 69.3%. Whilst these findings have similar finding to other 

Sub-Saharan Africa, it is hypothesized that due to Zambia being a land locked country with 

opened borders to other African countries, the findings would be worse. 

5.2 Review of variables affecting Retention 

The findings of this study quantified retention of HIV-infected patients in pediatric at 66% by 

using all aforementioned measurement methods. The study also quantified retention of HIV 

infected patients in male adults at 66.1% while female were quantified at 71.8 using 

aforementioned measurement method. LTFu were consistently at 90 to 106 per 1000 patient lost 

to follow up, this was, despite differences in the gender and age. The study showed that 

identifying which patients are at greatest risk for not being retained is important to target 

intervention efforts to those groups. In the HIV literature, demographic characteristics found 

through multivariate analysis to be associated with missed appointments included race 

(specifically, African American) younger age (Hortsman, 2010). The study shows that although 

these studies of clinical characteristics may seem contradictory, they actually reflect expected 

health care seeking behaviors. Patients may not attend their appointments because they do not 

feel sick, but they also may not attend because they feel sick. Which comes first and causes the 

other—the missed appointment or the worse health—is not clear.  

Hence reviews of program strategies that have been associated with retention more than other 

need to be analyzed in-depth. These include strategies that directly affect demographic 

characteristics such as gender and age.  
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5.3 Factors affecting poor retention in diverse settings 

When health care is decentralized and focused on delivering service at home based therapy level 

where direct contact with gender and age is established, chances of affecting male and pediatrics 

that have been associated with poor retention will reduce the risk of attrition. Such interventions 

have a greater effect compared with dealing with some socio-economical characteristics such as 

poverty and other social determinants (economical systems, physical environment, structural and 

societal factors). Male adults and pediatric being predicator variables affecting factors such as 

LTFu and Mortality in this study showed that they might not attend clinic because of conflicts 

with work schedules, lack of child care or transportation, family illness, and hospitalization 

(Norris, 1990). A study of HIV-infected women found that the three most common reasons for 

missing appointments were forgetting appointments, conflicting appointments, or feeling too sick 

to attend (Hortsman, 2010). This study showed that these characteristics associated with 

retention will necessarily vary between clinics but are important when prioritizing interventions 

for improvement. And better retention will be associated with the intervention that address direct 

demographic factors such as gender and age such as the introduction of the presence of peer 

support groups and outreach services. Massaquoi et al (2009) demonstrated that a centralized 

―hub‖ lost patients faster than a spoke site. Geng et al,2011 presented that  in the rural district of 

Lusikisiki in South Africa, the rate of loss to follow-up among patients who started ART at 

decentralized sites was 8.8 fold lower than in centralized sites. These findings show that  in order 

to cub the high LTFu and increased mortality, there is need to set up systems that will affect all 

genders at a community level which is at a decentralized level. Important to this fact is male and 

pediatric who from the results have shown difficult in attending clinics and pinking up drugs. 

A study done by Apollo, (2010) showed that in  other sub-Saharan African countries, retention of 

patients initiating ART at primary healthcare facilities in Zimbabwe was better than for those 

initiating ART at higher levels of care, in particular district/mission hospitals. In further analysis 

it was noted that there were more LFTUs in district/mission hospitals compared to primary care 

facilities. This study in its comparisons with health facilities showed no significant differences 

by health facilities compared between those in urban and rural sector in their various 

categorization levels. This study does not dispute the finding by Apollo, (2010) but rather 

encourages further studies to establish the real effect of health facilities to HIV retention with 
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respect to intensifying intervention that addresses gender and age in decentralized way like home 

based therapy. 

 

5.4 Refocusing to what really affects retention 

This study supports findings by reports by ART programmes in the sub-Saharan African that 

male adults were associated with relatively higher patient death or loss to follow-up 

(Apollo,2010).  

This study has shown that more women (56.5%) proportionally than men(35%) retained on ART 

as reported by Southern African countries(Muula,2007). This study corresponds with the 

observation that male HIV patients in sub-Saharan Africa are more likely than females to have 

advanced HIV disease at ART initiation and to be at increased risk of LTFU and/or death (Mills, 

2011). In many African settings, women have better access than men to HIV testing and 

treatment services through integration of routine ‗‗opt-out‘‘ provider-initiated testing and 

counselling in antenatal care settings (Staveteig, 2013). This study has shown that there is need 

to scale up through innovative strategies such as routine mobile facilities, home-based or work-

place which may improve male participation in order to achieve earlier HIV diagnosis and 

retention in HIV and ART care.  

 

Strategies aimed at improving linkage to pediatric care which should involve intensified follow-

up will also help achieve retention and resultantly improve patient treatment outcomes. This 

study has shown the need for urgent intervention in the pediatric low retention which should be a 

concern by all health facilities as recorded in this study. The study shows that there is need to 

provide a strong link for children lacking biological mothers as primary caregivers who might 

have died, resulting in increased LTFu and mortality among children. The study has shown that 

HIV retention especially for men and pediatrics, need to be improved perhaps through the 

provision of services in non-traditional venues in order to achieve acceptable measures. 

5.5 Limitation 

Limitation to this study underestimated the true level of retention in care and conversely, 

retention might also have been overestimated because attrition (due to LTFU and death) was 

ascertained only once during the 36 month study period. Since LTFU may occur more than once 
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in the course of treatment for an individual patient, patient classified as ―retained in-care‖ may 

have previously been LTFU. Future studies may need to prospectively ascertain patients‘ status 

across the continuum of care for a better and more refined estimate. As much as the follow-up 

period in the present study is relatively acceptable, the results may not be applicable to longer 

follow-up periods than the 36 months study period. Finally, confounding due to unmeasured 

characteristics such as various age bands can‘t be ruled out. 
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CHAPTER SIX: CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

The study showed that Zambia‘s retention in care stands at 69% with low retention in key 

demographic characteristic such as male adults and pediatrics that was recorded at 66%. The 

results from this study highlight WHO, 2011 report that optimizing retention in HIV care 

requires interventions at multiple levels of the health care system as well as implementation 

research. With LTfu at 97/1,000, the study showed that there are diverse challenges affecting 

HIV positive clients with no single approach likely to work for everyone in all settings. Having 

determined quantitatively factors affecting retention, the need to improve understanding and 

ways to address them becomes more attainable. 

With pediatric retention at 66%, it showed that there are various barriers being experienced to 

guarantee access to health services. With male involvement also reported at 66%, interventions 

encouraging social support are seen to be approaches that will counter various constraints that act 

as barriers for such a key population. 

 The 12 month retention at 81% is relatively acceptable but there is a variance with the 36 month 

retention measured at 69%. In order to improve these statistics, overall findings support the 

implementation of several key strategies to improve retention in care. Daily clinics, provision of 

care in secondary level health facilities that can provide a more comprehensive range of services 

and home based are some of the key intervention that will address the male adult and pediatric as 

critical predictors affecting retention. This will become more crucial with continued scale up of 

ART to ensure no HIV client is left behind. 

The study has shown reduced retention among male adults and pediatrics with LTFu and Death 

being key factors that affect these categories. The study also has shown significant behavioral 

response between male adults and female adults. There was also a general difference between 

adults and pediatrics. Overall findings support the implementation of several key strategies to 

improve retention in care: onsite and timely laboratory testing; flexible facility hours and daily 

clinics, provision of care in secondary level health facilities that can provide a more 

comprehensive range of services. This will become more critical with continued scale up of ART 

to ensure no HIV patient is left behind 
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6.2 Recommendation 

If Zambia is to attain epidemic control, target populations have to fully realize the individual and 

public health benefits of ART. Health facilities must be both evidence-based and patient –

centered, along each stage of the care-prevention continuum by consistently evaluating important 

outcomes such as retention. 

Studies assessing retentions among ART patients have found that a focus on predictors such as 

gender and age are most likely to be effective interventions. It was the focus of this study to 

recommend that health facilities targeting the delivery of health care should use approaches such 

as home based therapy approach with a health professional-patient relationship which is more 

focused in curbing poor retention in health facilities. These recommendations suggest that 

quality improvement methods may be ideally suited for study of patient retention strategies 

through their focus on systems and processes of care. LTFu and mortality being key factors 

affecting retention should be dealt with using evidenced measures such as a focus to gender and 

age that are affected by diverse behavior characteristics. With the statistics that this study has 

been able to provide, intervention targeting an improvement to retention will then be more 

focused and measurable. 
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APPENDICES 

Appendix 1: Male Adult Ever on ART Results 

CODE HMIS 
Health 

Facilities 
Districts Province Country 

MA  
BEG 

MA  
Start 

MA  
Cum-Ev 

MA  
Current 

102 Chikuni Monze Southern Zambia 711 223 934 624 

103 St.Theresa Masaiti Copperbelt Zambia 978 412 1390 623 

104 Mtendere Chirundu Lusaka Zambia 1164 366 1530 906 

105 St.Francis Katete Eastern Zambia 5153 1280 6433 2600 

106 Mwandi Mwandi Westeren Zambia 900 351 1251 618 

107 Coptic Lusaka Lusaka Zambia 1410 442 1852 866 

108 Sichili Sesheke Western Zambia 388 146 534 140 

109 Kanyanga Lundazi Eastern Zambia 262 89 351 195 

110 Lubwe Samfya Luapula Zambia 587 202 789 310 

111 Mukinge Kasempa Northwestern Zambia 731 214 945 411 

112 Chilonga Mpika Muchinga Zambia 628 319 947 427 

113 Ilondola Chinsali Northern Zambia 94 42 136 81 

114 St.Pauls Kapiri Central Zambia 259 118 377 140 

115 Mpunde Kapiri Central Zambia 436 259 695 485 

116 Macha Choma Southern Zambia 1668 600 2268 1338 

117 Yuka Kalabo Western Zambia 707 373 1080 566 

117 Zambia Kalabo Western Zambia 16076 5436 21512 10330 
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Appendix 2: Male Adult Drop-out Results 

CODE 

HMIS 

Health 

Facilities 
Districts Province Country 

MA  

DO 

MA  

Stop 

MA  

TO 

MA  

Dead 

102 Chikuni Monze Southern Zambia 

310 26 99 136 

103 St.Theresa Masaiti Copperbelt Zambia 

767 34 159 208 

104 Mtendere Chirundu Lusaka Zambia 

624 0 214 167 

105 St.Francis Katete Eastern Zambia 

3833 3 2022 597 

106 Mwandi Mwandi Westeren Zambia 

633 14 128 174 

107 Coptic Lusaka Lusaka Zambia 

986 2 81 137 

108 Sichili Sesheke Western Zambia 

394 3 92 106 

109 Kanyanga Lundazi Eastern Zambia 

156 4 19 59 

110 Lubwe Samfya Luapula Zambia 

479 1 70 90 

111 Mukinge Kasempa Northwestern Zambia 

534 8 264 164 

112 Chilonga Mpika Muchinga Zambia 

520 1 162 124 

113 Ilondola Chinsali Northern Zambia 

55 2 20 23 

114 St.Pauls Kapiri Central Zambia 

237 0 39 52 

115 Mpunde Kapiri Central Zambia 

210 0 57 74 

116 Macha Choma Southern Zambia 

930 0 386 162 

117 Yuka Kalabo Western Zambia 

514 4 86 94 

117 Zambia Kalabo Western Zambia 

11182 102 3898 2367 
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Appendix 3: Female Adult Ever on ART Results  

CODE HMIS 
Health 

Facilities 
Districts Province Country 

FA  

BEG 

FA  

Start 

FA  

Cum-Ev 

FA  

Current 

102 Chikuni Monze Southern Zambia 

1207 375 1582 1078 

103 St.Theresa Masaiti Copperbelt Zambia 

1578 657 2235 1150 

104 Mtendere Chirundu Lusaka Zambia 

1870 645 2515 1644 

105 St.Francis Katete Eastern Zambia 

7946 2005 9951 4295 

106 Mwandi Mwandi Westeren Zambia 

1397 522 1919 1024 

107 Coptic Lusaka Lusaka Zambia 

2040 727 2767 1544 

108 Sichili Sesheke Western Zambia 

651 308 959 299 

109 Kanyanga Lundazi Eastern Zambia 

382 158 540 325 

110 Lubwe Samfya Luapula Zambia 

822 337 1159 502 

111 Mukinge Kasempa Northwestern Zambia 

1054 341 1395 680 

112 Chilonga Mpika Muchinga Zambia 

928 530 1458 737 

113 Ilondola Chinsali Northern Zambia 

144 79 223 143 

114 St.Pauls Kapiri Central Zambia 

371 171 542 202 

115 Mpunde Kapiri Central Zambia 

648 400 1048 754 

116 Macha Choma Southern Zambia 

3117 1210 4327 2684 

117 Yuka Kalabo Western Zambia 

1248 653 1901 1053 

117 Zambia Kalabo Western Zambia 

25403 9118 34521 18114 
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Appendix 4: Female Adult Drop-out Results 

CODE HMIS 
Health 

Facilities 
Districts Province Country 

FA  

DO 

FA  

Stop 

FA  

TO 

FA  

Dead 

102 Chikuni Monze Southern Zambia 

504 38 217 150 

103 St.Theresa Masaiti Copperbelt Zambia 

1085 56 245 227 

104 Mtendere Chirundu Lusaka Zambia 

871 1 379 171 

105 St.Francis Katete Eastern Zambia 

5656 5 3425 624 

106 Mwandi Mwandi Westeren Zambia 

895 17 200 184 

107 Coptic Lusaka Lusaka Zambia 

1223 2 141 112 

108 Sichili Sesheke Western Zambia 

660 8 220 107 

109 Kanyanga Lundazi Eastern Zambia 

215 3 47 40 

110 Lubwe Samfya Luapula Zambia 

657 3 119 94 

111 Mukinge Kasempa Northwestern Zambia 

715 15 401 154 

112 Chilonga Mpika Muchinga Zambia 

721 7 145 133 

113 Ilondola Chinsali Northern Zambia 

80 4 38 20 

114 St.Pauls Kapiri Central Zambia 

340 2 94 42 

115 Mpunde Kapiri Central Zambia 

294 1 114 74 

116 Macha Choma Southern Zambia 

1643 0 732 184 

117 Yuka Kalabo Western Zambia 

848 6 164 144 

117 Zambia Kalabo Western Zambia 

16407 168 6681 2460 
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Appendix 5: Pediatric Ever On ART Results 

CODE HMIS 
Health 

Facilities 
Districts Province Country 

Peds  

BEG 

Peds  

Start 

Peds  

Cum-Ev 

Peds  

Current  

102 Chikuni Monze Southern Zambia 

214 62 276 196 

103 St.Theresa Masaiti Copperbelt Zambia 

211 70 281 111 

104 Mtendere Chirundu Lusaka Zambia 

253 78 331 216 

105 St.Francis Katete Eastern Zambia 

831 300 1131 463 

106 Mwandi Mwandi Westeren Zambia 

274 99 373 194 

107 Coptic Lusaka Lusaka Zambia 

274 95 369 158 

108 Sichili Sesheke Western Zambia 

88 62 150 43 

109 Kanyanga Lundazi Eastern Zambia 

52 18 70 42 

110 Lubwe Samfya Luapula Zambia 

114 48 162 62 

111 Mukinge Kasempa Northwestern Zambia 

179 71 250 101 

112 Chilonga Mpika Muchinga Zambia 

120 63 183 80 

113 Ilondola Chinsali Northern Zambia 

16 12 28 15 

114 St.Pauls Kapiri Central Zambia 

46 42 88 39 

115 Mpunde Kapiri Central Zambia 

82 56 138 101 

116 Macha Choma Southern Zambia 

773 288 1061 494 

117 Yuka Kalabo Western Zambia 

123 64 187 92 

117 Zambia Kalabo Western Zambia 

3650 1428 5078 2407 
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Appendix 6: Pediatric Drop-out Results 

CODE HMIS 
Health 

Facilities 
Districts Province Country 

Ped  

DO 

Peds  

Stop 

Peds  

TO 

Peds  

Dead 

102 Chikuni Monze Southern Zambia 

80 3 35 26 

103 St.Theresa Masaiti Copperbelt Zambia 

170 4 40 31 

104 Mtendere Chirundu Lusaka Zambia 

115 1 52 33 

105 St.Francis Katete Eastern Zambia 

667 1 367 83 

106 Mwandi Mwandi Westeren Zambia 

179 4 38 35 

107 Coptic Lusaka Lusaka Zambia 

211 1 15 21 

108 Sichili Sesheke Western Zambia 

107 1 28 16 

109 Kanyanga Lundazi Eastern Zambia 

28 0 4 10 

110 Lubwe Samfya Luapula Zambia 

100 0 14 15 

111 Mukinge Kasempa Northwestern Zambia 

149 2 83 35 

112 Chilonga Mpika Muchinga Zambia 

103 0 39 26 

113 Ilondola Chinsali Northern Zambia 

13 0 6 6 

114 St.Pauls Kapiri Central Zambia 

49 1 12 10 

115 Mpunde Kapiri Central Zambia 

37 0 12 11 

116 Macha Choma Southern Zambia 

567 0 129 75 

117 Yuka Kalabo Western Zambia 

95 0 20 20 

117 Zambia Kalabo Western Zambia 

2670 18 894 453 

 


