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Abstract

Background—Patient retention in antiretroviral therapy (ART) programs remains a major 

challenge in sub-Saharan Africa. We examined whether and why retention in ART care has 

changed with increasing access.

Methods—Retrospective cohort study combining individual data from ART registers and 

interview data, enabling us to link patients across different ART clinics in Karonga District, 

Malawi.

We recorded information on all adults (≥15 years) starting ART between July 2005 and August 

2012, including those initiating due to pregnancy and breastfeeding (Option B+).
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Retention in care was defined as being alive and receiving ART at the end of study. Predictors of 

attrition were assessed using a multi-variable Cox-proportional hazards model.

Results—The number of clinics providing ART increased from one in 2005 to 16 in 2012. Six 

month retention increased from 73% (95%CI 71-76) to 93% (92-94) when comparing the 2005-06 

and 2011-12 cohorts, and 12-month retention increased from 70% (67-73) to 92% (90-93). Over 

the study period, the proportion of patients starting ART at WHO stage 4 declined from 62% to 

10%.

Being a man, younger than 35 years, having a more advanced WHO stage and being part of an 

earlier cohort were all independently associated with attrition. Women starting ART for Option B

+ experienced higher attrition than women of child-bearing age starting for other reasons.

Conclusions—In this area retention in care has increased dramatically. Improved health in 

patients starting ART and decentralization of ART care to peripheral health centres appear to be 

the major drivers for this change.
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Introduction

At the end of 2012 an estimated 35 million people were living with HIV, two thirds of them 

in sub-Saharan Africa.1 The number of people receiving antiretroviral therapy (ART) 

reached about 10 million, including 7.5 million in sub-Saharan Africa.2

However, retention of patients in ART care remains a major concern in ART programs. A 

meta-analysis of 32 studies from sub-Saharan Africa in 2007-9 showed that only 80% of 

patients started on ART were still attending clinic after 1 year, and about 77% and 72% after 

2 and 3 years respectively.3 Loss to follow-up and death were the major causes of attrition, 

and up to half of those lost to follow-up may have died.4 Retention may improve over time, 

as healthier cohorts are started on ART and ART services move closer to patients.5 

Retention can therefore be used as a key indicator of current programme quality.6 Moreover 

with the rapid ART scale-up and decentralization of ART services, true retention in care is 

likely to be substantially higher than existing estimates of retention in single clinics, as 

people “silently” transfer to closer (often lower-level) facilities for convenience.7;8

Malawi has been one of the pioneers of the public health approach, with simplified clinical 

decision making, standardized ART regimens, non-physician care, limited laboratory 

support, and centralized monitoring and evaluation.9;10 This, together with the 

decentralization of ART services from district hospitals to rural hospitals and health centres, 

has been one of the driving factors for increased access to ART,5;11 which is now estimated 

at 70% of those in need.2

We examined whether retention of adults in ART care in Karonga District, northern Malawi, 

changed over the period 2005-2012, and explored potential drivers for this change. 

Importantly this study included all ART clinics in an entire district from the time of 
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introduction of ART services and was able to follow a substantial proportion of patients 

across ART clinics over a long period.

Methods

Setting

We conducted a retrospective cohort study of all adults started on ART between July 2005 

and August 2012 in Karonga District, northern Malawi. Karonga District has a population of 

about 270,000 people, and a moderate HIV prevalence: 9% in women and 7% in men in 

2009.12 The first ART clinic in the District opened in July 2005 at the district hospital, 

followed by ART services in the two rural hospitals in 2006 and 2008, and in rural health 

centres from 2008 onwards. In 2008 there were four clinics, in 2010 six, and by August 

2012, 16 clinics were certified to initiate and provide ART.

During the study period HIV-positive individuals were eligible for ART initiation if they 

were in WHO clinical stages 3 or 4, or had an absolute CD4 cell count below 250 (2005 - 

2005) or below 350 cells/μL (2011 onwards). From July 2011, HIV infected pregnant and 

breastfeeding women were universally eligible for lifelong ART, irrespective of clinical or 

immunological stage (“Option B+”).

After a 2-week lead-in period with half dose nevirapine, patients were seen at one and later 

two month intervals unless they had poor adherence, in which case the visits were required 

to be more frequent.

Data collection

During three rounds of data collection (2009, 2011 and August-September 2012), we 

photographed all ART clinic registers in Karonga District (after obscuring the names) to 

obtain anonymised individual level baseline and outcome data on all patients. From 2011 we 

performed a yearly check of the ART registers to update the outcomes of patients who were 

alive and on ART, and of patients who were lost to follow-up during the previous update 

and re-engaged in care.

The Malawi ART register records age, sex, village, start date, ART regimen and outcome 

and a clinic-specific registration number, the ART registration number. This number is 

written in the patient-held health passport (which captures details of clinical consultations 

and other health service contacts) and treatment card (a clinic held record which is specific 

for ART care and captures ART initiation date and type of regimen). Although the card is 

used in formal inter-clinic transfers, the number is not recorded at the new clinics so there is 

no linkage between registers held at different clinics.

In order to link the data from the ART registers and to allow us to collect additional 

information, we interviewed patients, following written consent, and assigned unique study 

identifiers to patients starting ART at the two main ART centers (Karonga district hospital 

and Chilumba rural hospital) from the start of the ART program. From 2009 onwards, we 

also interviewed patients collecting medication at all the ART clinics to assign unique 

identifiers and to record ART treatment history, including the start date and ART 
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registration number at previous ART clinics. Data were anonymised and double entered in 

an Access database.

We used global positioning system (GPS) coordinates of villages, ART clinics and roads to 

estimate the travel distance between the patient’s village and the ART clinic where they 

started ART, using previously described methods.13

The data from the patient interviews were linked to the data from the clinic registers as far as 

possible. For patients with a unique identifier seen at multiple clinics we used the baseline 

characteristics from their first ART clinic and the outcome data from their last ART clinic.

Study population

We included patients who were at least 15 years of age at ART initiation during the study 

period (2005-2012). To avoid double counting we excluded from the analysis patients for 

whom it was not clear where they had started ART.

For our main analysis we focused on patients initiating ART for clinical reasons or CD4 cell 

count criteria, and excluded pregnant and breastfeeding women initiating ART under Option 

B+. As a separate analysis we compared retention rates of women initiating ART under 

Option B + and women of childbearing age (15-49 years) initiating ART based on clinical 

grounds or CD4 cell count criteria in the period in which Option B+ was implemented (July 

2011-August 2012).

Statistical analysis

We defined retention in care as being alive and on ART at the end of the study (31st of 

August 2012). The time to discontinuation was analyzed using survival analysis. Non-

retention or attrition was defined as recorded date of ART stop, loss to follow-up 

(“defaulted”) or death. Patients who were lost to follow-up immediately after starting ART 

were discontinued at day 1 in the analysis. In line with national guidelines, 2 months after 

dispensed drugs would have run out was used as the date of the event for patients lost-to 

follow-up.6 Patients who transferred out of the district, or who could not be linked to a 

destination clinic, were censored at the date of transfer. Attrition rates were estimated using 

Kaplan-Meier methods.

We constructed 2-year cohorts of patients initiating ART in 2005-06, 2007-08, 2009-10, and 

2011-12. To compare the cohorts we examined: the WHO clinical stage at presentation; the 

mortality rate at 6 months after ART initiation; the accessibility of clinics (proportion of 

patients initiating at the district hospital, and median distance to the initiating ART clinic); 

and retention of these cohorts over time. We compared survival curves using the log-rank 

test.

For the analysis of factors associated with attrition we used Cox-proportional hazards 

regression. We also examined the factors associated with mortality separately. As only a 

limited number of variables were available and as the dataset contained a large number of 

observations, we included all variables in the multivariable analysis. All associations were 
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tested using likelihood-ratio tests. All analyses were performed using Stata 12.1 (Stata 

Corporation, College Station, TX, USA).

Ethical review

The research was approved by the National health Sciences Research Committee in Malawi 

(NHSRC#424 and #448) and the Ethics Committee of the London School of Hygiene and 

Tropical Medicine (LSHTM#5067 and #5214). Informed consent to link data was obtained 

from patients on ART during the interview. As ART clinic register data were obtained in an 

anonymised way, no individual patient consent was needed. Permission to use the 

anonymised patient registers was given by national, regional and clinic ART coordinators.

Results

ART roll-out in Karonga District, 2005-2012

By August 2012, 16 ART clinics were providing ART. The average number of patients 

initiating ART in the district increased from 49 per month in 2005 to about 140 per month in 

2012 or 186 per month including women started on ART under Option B+.

Study population

At the end of August 2012, the ART clinic registers from Karonga District contained 12,113 

entrants. We assigned a unique identifier for 6,560 patients (representing 7,569 observations, 

of which 975 were from multiple clinics for 901 patients). Together with the other 4,544 

observations in the ART clinic registers for which we did not obtain unique identifiers, this 

resulted in 11,104 patients (Figure 1).

23 out of 11,104 patients had a missing or implausible ART start date, 229 initiated ART 

outside the study period (July 2005-August 2012), 1072 started ART below the age of 15, 

and 586 were women who started ART because of Option B+. 452 initiated ART outside 

Karonga District and 583 were transferred in after being started on ART without 

documentation of the originating ART clinic, leaving us with 8,159 patients in the final 

analysis set. This included 5,432 (67%) for whom we had assigned a unique identifier.

Baseline characteristics of study population

The median age at ART initiation was 36 years (inter quartile range (IQR): 30-44), and 

4,731 (58%) were female. Over half of the patients (55%) initiated ART at the district 

hospital, about a third (30%) at one of the 2 rural hospitals, and the remainder (15%) at one 

of the 13 rural health centres. Other characteristics are presented in Table 1.

The proportion of patients initiating ART in WHO stage 4 declined from 62% in the 

2005-06 cohort to 10% in the 2011-12 cohort. Mortality within 6 months after ART 

initiation decreased from 23% to 3% (test for trend, p<0.001) (Table 2). The proportion of 

patients initiating ART at the district hospital decreased from 92% to 39% (p<0.001), and 

the median distance to the ART clinic decreased from 11 km (IQR: 3.8 −30.1) to 5 km 

(3.0-8.5) (p<0.001).
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Retention

The total period of follow-up for 8,159 patients was 17,808 person-years, with a median 

follow-up time of 1.6 years per person (IQR: 0.4-3.6).

Among the 1,541 non-retained patients, 781 (51%) were known to have died (after a median 

of 51 days [IQR: 23-129]), 8 patients (0.5%) were known to have stopped treatment and the 

remaining 752 (49%) were lost to follow-up. Of the 6,618 retained patients, 5,067 (77%) 

were assigned a unique identifier. 621 observations (8%) were censored at the time of 

transfer if this was out of the district or if they could not be linked to a destination clinic.

Six-month retention increased from 73% (95% Confidence Interval (95%CI): 71-76) to 93% 

(95%CI: 92-94) when comparing the 2005-06 and 2011-12 cohort, and 12-month retention 

increased from 70% (95%CI: 67-73) to 92% (95%CI: 90-93) (Figure 2a).

The retention rate at 6 months among women initiated on ART because of Option B+ was 

85% (95%CI: 82-88) compared to 93% (95%CI: 91-95) among women of childbearing age 

initiated on ART because of clinical or CD4 cell count criteria in the same time period (Log 

rank P<0.001). This difference became apparent within 3 months of ART initiation (Figure 

2b).

Predictors of attrition (Table 3)

In the univariable analysis attrition was more likely for the following baseline 

characteristics: younger age (<35 years), male sex, increasing distance to the ART clinic, 

WHO stage 3 and WHO stage 4 compared to CD4 cell count threshold for initiating ART, 

and earlier calendar period of ART initiation.

As the number of patients with missing values was minimal (43/8,159=0.5%), and no 

significant difference was observed in the primary outcome between those with missing and 

those with complete information, we used the 8,116 complete cases for the multivariable 

analysis. The final Cox-regression model revealed that younger patients (<35 years) 

[adjusted Hazard Ratio (aHR) (95%CI) = 1.32 (1.19-1.46)] and men [aHR (95%CI) = 1.48 

(1.34-1.64)] were at higher risk of attrition. Patients with WHO clinical stage of 3 or 4 had 

higher proportions of attrition compared to patients initiating ART because of CD4 cell 

count criteria [aHR (95%CI) = 1.60 (1.30-1.97) and 2.51 (2.02-3.13) respectively]. Patients 

initiating ART in later calendar periods were more likely to stay in care [aHR/year (95%CI) 

= 0.82 (0.79-0.84)]. Distance was not retained as an independent predictor of attrition when 

year was included in the model; we found a negative correlation between distance and 

calendar year (r=−0.29, p <0.001). When we did not adjust for calendar year in the model, 

distance remained as an independent predictor for attrition (p<0.001). We explored plausible 

interactions but none were found.

Predictors of mortality (Table 3)

During multivariable analysis we found that male patients experienced a higher risk of 

mortality [aHR (95%CI) = 1.61 (1.39-1.85)], as did patients with WHO clinical stage of 3 or 

4 [aHR (95%CI) = 1.69 (1.20-2.37) and 3.27 (2.31-4.63) respectively]. Patients initiating 
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ART in later calendar periods were less likely to die [aHR/year (95%CI) = 0.74 (0.71-0.77)]. 

Distance and age were not independent predictors for mortality. However, as above, when 

not adjusting for calendar year in the model, distance remained as an independent predictor.

Discussion

To date, most studies describe program retention for individual ART clinics. However due 

to the rapid scale-up of ART and decentralisation, many patients transfer themselves (silent 

transfers) to closer (often lower-level) facilities. They may thus be reported lost to follow-up 

in their initial ART clinic, which results in an underestimation of retention on ART.7;8

Importantly, this study included all ART clinics in an entire district from the time of 

introduction of ART services, and was able to follow a substantial proportion of patients 

across ART clinics over a long period. This study therefore adds considerably to our 

understanding of ART retention by examining retention in ART care in a complete district 

over a seven year period, accounting for the majority of “silent” transfers.

ART retention rates in the early period of the treatment program in Karonga were very 

similar to retention rates reported elsewhere in sub-Saharan Africa.3;15 However, we 

observed a dramatic improvement of retention in care during a period of rapid expansion 

and decentralisation of ART services, from 70% at 12 months in the 2005-2006 cohort to 

92% during the most recent cohort (2011-2012).

This increase in retention appears to have been driven by better health status of patients 

when starting ART, suggesting patients initiate ART earlier in their disease course, 

presumably because of easier access to ART clinics and the relaxing of ART eligibility 

criteria in the National ART Program. Over the study period a decreasing proportion of 

patients started ART in WHO stage 4 (from 62% to 10%), and 6-month mortality decreased 

from 22% to 3%, indicating that patients are accessing ART earlier.

The decentralization of ART services, bringing ART services to lower level health centres 

and closer to patients might have facilitated this, demonstrated by a lower proportion of 

patients starting in the district hospital (from 92% to 39%) and by the reduction in median 

distance to ART clinics in the district (from 11 to 5km).

The high attrition and mortality rates in the cohort of 2005-2006 can be explained by the 

backlog of patients with advanced disease and the presence of waiting lists for ART during 

that period; only a limited number of slots for ART initiation were available at the first 

clinic providing ART, leading to delayed access, late initiation and high mortality. 

Following decentralisation of ART services to the current 16 clinics, there are no longer any 

waiting lists.

The impact of decentralization on improved retention was confirmed during the risk factor 

analysis for attrition. We found that the risk for attrition decreased by 18% per increasing 

calendar year. The association between increased ART coverage and decreasing mortality 

and loss to follow-up rates has been described in other settings16;17, however some 

programs in sub-Saharan Africa report the opposite: an increased risk of attrition with 
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increasing calendar year.18;19 This observed difference might be explained by our ability to 

capture most of the silent transfers in Karonga District; these would be considered lost to 

follow-up when examining retention in an individual ART program/clinic. This is an 

important bias in cohort reporting that is likely to affect all national ART Programs in 

comparable settings.

Distance to the ART clinic was not retained as an independent risk factor in our study, 

contrary to other studies20 but this is probably due to strong correlation between distance 

and calendar year. Over the study period and over the course of decentralisation, the 

distance patients had to travel to their ART clinic consistently dropped, and the effect of 

distance was most likely captured by calendar year. This was confirmed in the multivariable 

analysis excluding calendar year.

The other baseline clinical characteristics predictive of attrition reinforce findings from other 

studies in sub-Saharan Africa, including younger age (< 35 years), having a more advanced 

WHO clinical stage and being male.21-24 Except for younger age, the same baseline 

characteristics were found predictive for mortality as for attrition, a finding which is 

confirmed by other studies.22-23

The implementation of the current WHO guidelines aims to increase ART coverage and 

retention to save lives and to decrease HIV transmission.25 This paper shows how 

decentralizing HIV care to the smallest clinics increases uptake, and thereby coverage, while 

keeping retention in care high. But in order to achieve the ambitious goal of universal 

coverage in rural Africa, treatment will need to expand even further to serve communities 

beyond the reach of current clinics. The potential of further decentralization of ART 

delivery (through mobile clinics and community pharmacies) and community participation 

(through community health workers and the patients and their families) needs to be explored 

further.

The group of women who started ART because of Option B+ experienced lower retention at 

6 months (85% versus 93%) than women of childbearing age started on ART for their own 

health (WHO stage 3 or 4, or based on CD4 cell count criteria). These results are similar to 

those found across Malawi, where retention rates of 82% at 6 months were reported among 

women started because of Option B+.26 In our study most of the attrition among women 

started on ART because of Option B+ occurred within 3 months of ART initiation. It 

appears that these women are lost to-follow up at the moment of transferring from antenatal 

care clinic (ANC) services to the routine ART clinic services. This demonstrates that even 

with integration of HIV services in antenatal care, there is still need to improve the 

transitioning of patients across different points of care.

Our study relied on routine operational data (the ART clinic registers). These are filled by 

registry clerks and health care providers from Karonga district during normal service 

delivery. We augmented this through interviews to get individual identifiers; this only 

started in 2009, but still captured 77% of those still in care or transferred. Our use of 

operational data limited the number of risk factors we could evaluate, but adding distance 

data demonstrated the importance of bringing ART services closer to the patients. Although 
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these data are regularly monitored, the manual registering and recording is very labour 

intensive, time consuming and prone to human error. Recently electronic data capturing 

systems have been introduced in the district to strengthen the data collection systems.27 This 

should facilitate linking patients across different ART clinics and improve timely monitoring 

of indicators including retention in clinic and retention in care.

Conclusion

Given our findings, it appears that while initial high rates of loss to follow-up should remain 

a motivator for strengthening care, this should not deter programmes from expanding ART 

availability. This is likely to enable patients to access care sooner and thus improve 

outcomes further.

In Karonga District retention in care has increased dramatically. Improved health in patients 

starting ART and decentralization of ART care to peripheral health centres appear the major 

drivers for this change. Earlier ART initiation and decentralization of services is likely to 

yield the greatest public health impact in national ART Programs. Centralized registration 

will allow the impact to be monitored.
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Figure 1. Study flowchart
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Figure 2a. Kaplan-Meier survival estimates for retention in ART care by year of starting ART, 
2005-2012
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Figure 2b. Kaplan-Meier survival estimates for retention in ART care among women initiating 
ART because of Option B+ versus women of childbearing age initiating ART on clinical grounds 
or CD4 cell count criteria, 2011-2012
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Table 1
Baseline characteristics of patients starting ART in Karonga District, 2005-2012

Characteristic Total number of patients (N=8,159)

Demographics

Age (years): median (IQR) 36 (30-44)

Age 15-34 years: n (%) 3,369 (41.3)

Age ≥ 35 years: n (%) 4,775 (58.5)

Gender: n (%)

Male 3,426 (42.0)

Female 4,731 (58.0)

Distance from clinic: n (%)

<5km 3,884 (47.6)

5 - <10km 1,797 (22.0)

10 - <25km 1,752 (21.5)

≥25km 705 (8.6)

Missing 21 (0.3)

Clinical characteristics

Reason for starting ART

CD4 cell count criteria 1,198 (14.7)

WHO stage 3 5,015 (61.5)

WHO stage 4 1,939 (23.8)

ART related characteristics

Year of ART initiation: n (%)

2005 292 (3.6)

2006 793 (9.7)

2007 1,000 (12.3)

2008 1,244 (15.2)

2009 1,194 (14.6)

2010 1,264 (15.5)

2011 1,255 (15.4)

2012
¶ 1,117 (13.7)

Clinic related characteristics

Health facility level: n (%)

District Hospital 4,456 (54.6)

Rural Hospital 2,440 (29.9)

Rural Health Centre 1,263 (15.5)

*
Data are missing when the total number of patient was less than 8,159.

¶
Data for 2012 only includes patients up the end of August 212.
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