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Summary 

Background: Expanded access to Antiretroviral Therapy (ART) has improved the 
longevity of persons living with HIV (PLHIV), and continuation of treatment is key to 
successful treatment outcomes. However, there are limited data on loss to follow-up 
(LTFU) amongst older PLHIV in Uganda. We determined the occurrence of LTFU and 
associated factors among adults ≥40 years living with HIV in mid-western Uganda. 
Methods: We analyzed data for PLHIV aged ≥40 years submitted to the Inter-agency 
Collaborative for Program Improvement (ICPI) database from January 2020 ̶ December 
2022 in Bunyoro and Tooro sub-regions in mid-Western Uganda. The ICPI database is 
a national platform to which all US President’s Emergency Plan for AIDS Relief 
(PEPFAR)-supported partners/agencies involved in HIV care submit aggregated data 
every three months. The database classifies patients who were ever enrolled on ART as 
LTFU if they have not returned for refills for >90 days from their last missed appointment 
and are not reported as dead or transferred to another ART clinic. Multiple logistic 
regression was conducted to identify factors associated with LTFU.  
Results: Among 62,794 PLHIV aged ≥40 years from 2020 ̶ 2022, 35,194 (56%) were 
female and 41,946 (67%) were aged 40-49 years. In total, 1,508 (2.4%) were LTFU, 
among whom 814 (54%) were male and 936 (62%) were aged 40-49 years. Being male 
(adjusted odds ratio [aOR]=1.3; CI: 1.2-4.8), aged ≥50 years (aOR=1.8; CI: 2.0-6.7), 
and having registered for treatment at a regional referral hospital (versus all lower-level 
health facilities) (aOR=1.5; CI: 1.4-6.0) were associated with LTFU. 
Conclusion: Although LTFU among PLHIV ≥40 years was low during 2020  ̶2022, 
males aged ≥50 years and people who registered for treatment at regional referral 
hospitals still faced increased odds of LTFU. Targeted efforts that track and follow up 
PLHIVs in this demographic group who receive treatment from regional referral 
hospitals could reduce further LTFU.  
 

Introduction and Background 

The introduction of Highly Active Antiretroviral Therapy (HAART) has led to improved 
longevity among persons living with HIV (PLHIV). As a result, the number of older 
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PLHIV has increased in the world today [1]. Globally, there is an estimated 5.7 million  
PLHIV ≥50 years of age, and the majority live in sub-Saharan Africa (SSA) [2]. The 
increase in older persons living with HIV (PLHIV) is partly attributed to the accelerated 
scale-up of access to anti-retroviral treatment (ART), which led to a decline in HIV-
related morbidity, mortality, and new HIV infections, shifting the proportion of disease 
burden from younger adults to older age groups [3]. 

Older PLHIV are a vulnerable group because they face dual stigma, that is, age-related 
and HIV-related stigma [4]. Ageism and stereotyping directed towards people as they 
grow old is likely to cause social discrimination. On the other hand, the HIV-related 
stigma and discrimination associated with PLHIV causes social exclusion [5]. This in 
turn affects their adherence to treatment and retention in care and as such leads to a 
higher risk of disease progression, increased morbidity and mortality [6]. 

Retention in care of PLHIV is a critical aspect in HIV management programs and as 
such a loss to follow-up (LTFU) undermines the effectiveness of such interventions and 
facilitate the onward transmission of the HIV virus. LTFU is a situation where PLHIV 
who have previously been receiving ART care suddenly become unaccounted for within 
a specified period [7]. There is evidence that loss to follow up (LTFU) among patients 
with HIV in care leads to poorer clinical outcomes and higher risks of opportunistic 
infections and death [8-11]. Despite this, SSA continues to experience sub optimal long-
term ART retention rates [12]. In Uganda, the  incidence of LTFU from HIV care has 
been reported to range from 9 to 20% [13, 14]. It is hypothesized that the prevalence 
may be higher in the advanced-age population  where patients may feel stigmatized, 
discriminated, and lack social support [15].  

Although several studies have examined determinants of LTFU broadly among PHLIV, 
limited attention has been given to the specific sub group of adults aged 40 years and 
above. Data from a local non-government organisation (NGO) dealing in HIV care and 
treatment in mid-western Uganda, suggest that the number of lost patients exceeds 
those enrolled in care by approximately 6,000 per year. However, data on the incidence 
and attributes to LTFU among older people ≥40 years is limited. We determined the 
occurrence and determinants of LTFU among adults in ART care ≥ 40 years living with 
HIV in mid-western Uganda, 2020-2022 to inform control and prevention interventions. 

Methods  

Study design and setting 
We conducted a retrospective ecological study which involved analysis of routinely 
collected program data on HIV care and treatment submitted to the Interagency 
Collaborative for Program Improvement (ICPI) data-base from January 2020 ̶ December 
2022 in mid-western Uganda.  

Mid-Western Uganda comprises Bunyoro and Tooro sub-regions. Bunyoro Sub-region 
is made up of 9 districts: Buliisa, Hoima city, Hoima, Kagadi, Kakumiro, Kibaale, 
Kikuube, Kiryandongo and Masindi. Tooro Sub-region is made up of 10 districts: 
Bundibugyo, Bunyangabu, Fort Portal city, Kabarole, Kamwenge, Kasese, Kitagwenda, 
Kyegegwa, Kyenjojo and Ntoroko.  
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HIV care services are provided by the Ministry of Health (MoH) through the ART 
accredited health facilities. Every ART clinic at a health centre is headed by a medical 
doctor or clinical officer (who provides diagnosis and treatment), nurses, counsellors 
(who counsel patients on adherence and other psychosocial needs), a data 
management team (which does data entry and manages the ART clinic database), and 
volunteers (who organize the patient files and do patient follow-up). 

The ICPI data-base comprises of HIV care data from the 19 districts that make up mid-
western Uganda. The ICPI is a platform where all partners/agencies involved in HIV 
care that are supported by the US President’s Emergency Plan for AIDS Relief 
(PEPFAR) submit aggregated data. The data is submitted on a quarterly basis (every 
three months) in an aggregate form without any individual patient identifiers. 

All the ART clinics in the region receive donor support from PEPFAR and work with the 
Ugandan government and a local non-government organisation (NGO) called Baylor 
Uganda Limited. This support involves scaling up of HIV services through clinical 
mentorship, training of health care workers, renovation of facilities and technical 
assistance in monitoring and evaluation.  

Generation of HIV surveillance data 
Data are collected by clinicians as part of their routine medical care. At the health facility 
level, patient information from patient medical records is entered into the electronic data 
base by trained data personnel. It contains personal information like name, age, sex, 
patient number, marital status, level of education, weight, height, CD4 cell count, date of 
ART enrollment among others. Routine data quality audits are done every 3 months to 
ascertain completeness and accuracy. These data are then summarized and submitted 
to the ICPI data base in aggerate form without individual patient identifiers. Data from 
different health centers are sent to the district and later merged into regions.  

Study variables 
The primary outcome variable was LTFU which was defined as failure of a patient 
enrolled in care to show up after missing treatment for more than one quarter (90 days) 
after initiation on ART and has not been reported dead or transferred out to another 
ART clinic [16]. Patients who showed up after being declared LTFU were classified as 
alive and active on treatment. Patients were classified as dead if they appeared in the 
data base as dead. Death at health facilities is certified with evidence of a death 
certificate or through information by next of kin. Patients were also classified as 
‘Transferred out’ if they were officially transferred to other ART accredited clinics outside 
the midwestern region by use of a referral form. 

Independent variables included age group, sex, sub-region of residence and health 
facility level. Heath facility levels included those from the lowest level to the highest level 
in the region in the hierarchical order [17]. That is, the lowest health centers being HCIIs 
(found at parish level), followed by HCIIIs (found at sub-county level), HCIVs (found at 
county/health sub-district level), and district hospitals (found at district level) and the 
highest health facilities being regional referral hospitals (found at region level). 
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Data abstraction and analysis 
Data were entered into Excel and exported to Stata version 16 software (Stata 
Corporation, College Station, Texas, USA) for analysis. Different variables for the years 
of 2020, 2021, and 2022 were captured. These years were considered because we 
wanted to determine the level of LTFU after the COVID-19 response period (2020 ̶ 
2021). A data abstraction form was used to extract information on age-group, sex, sub-
region, and level of health facility.  

We summarized categorical data like sex, age-group, level of health facility, and 
subregion by frequencies and percentages. Loss to follow-up was calculated by the 
number patients LTFU divided by the total number of patients enrolled during the study 
period and was expressed as a percentage. 

Multiple logistic regression analysis was conducted to identify the factors associated 
with LTFU. In the analysis, LTFU was dichotomized into binary outcome (yes/no) where 
yes were patients LTFU and no were patients retained in care. The association between 
independent variables and the outcome variable was presented as odds ratios (ORs) 
and 95% confidence intervals (CIs). 

Ethical Considerations 
The study utilized routine surveillance data reported by health facilities in the ICPI 
platform which is also aggregated with no individual patient identifiers. However, 
permission to access the database was sought from the US Centers for Disease Control 
and Prevention (CDC) office in Uganda and the Ministry of Health. The Center for 
Global Health, US Center for Disease Control and Prevention also determined that this 
activity was not human subject research and its primary intent was for public health 
practice or disease control. This activity was reviewed by CDC and was conducted 
consistent with applicable federal law and CDC policy. §§See e.g., 45 C.F.R. part 46, 21 
C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq. The study 
team did not interact with any human subjects and all the data were de-identified at 
health facilities and obtained as aggregate data in the data base. All the investigators 
did not have any access to individual patient information. Data were only accessed by 
the study team. 

Results  

Loss to follow-up amongst persons living with HIV, mid-western Uganda, January 
2020  ̶December 2022 
We abstracted 62,794 patients’ records, of which 35,194 (56%) were female, 41,946 
(67%) were between age group 40-49 years and 36,546 (58%) were from Tooro region.  

Among the patients enrolled in the study within the review period, 60,646 (96.6%) 
remained in care while 1,508 (2.4%) were LTFU, 377 (0.6%) died, and 263 (0.4%) were 
transferred out of the region (Figure 1). 
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Figure 1: A flow diagram describing how patients were included in the study 

Characteristics of persons living with HIV who were lost to follow-up, mid-
western, Uganda, January 2020 ̶ December 2022 

Among those LTFU, 814 (54%) were male, majority 936 (62%) were in the 40-49 age 
group, and 824 (55%) were from Health Center IIIs (Table 1). 

Table 1: Characteristics of persons living with HIV who were lost to follow-up, 
mid-western, Uganda, January 2020 ̶ December 2022, (N=1,508) 

Characteristic  Number (%) 

Sex   
Male 814 (54) 
Female 694 (46) 

Age group    
40-49 936 (62) 
≥50 572 (38) 

Sub-region   
Tooro 879 (58) 
Bunyoro 629 (42) 

Health facility level   
Regional Referral  118 (8) 
District hospital 137 (9) 
Health Center IV 366 (24) 
Health Center III 824 (55) 
Health Center II 63 (4) 
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Factors associated with loss to follow-up amongst persons living with HIV from 
January 2020  ̶December 2022 in mid-western, Uganda (N=62,154) 
At bivariate analysis, sex, age, and higher-level health facility were statistically 
significant while subregion was not. 

In multivariable analysis, being male (adjusted odds ratio [aOR]=1.3; CI: 1.2-4.8), being 
aged ≥50 years (aOR=1.8; CI: 2.0-6.7), and having registered for treatment at a regional 
referral hospital (versus all lower-level health facilities) (aOR=1.5; CI: 1.4-6.0) were 
associated with LTFU (Table 2). 

Table 2: Factors associated with loss to follow-up amongst persons living HIV,  
mid-western, Uganda, January 2020 ̶ December 2022, (N=62,154) 

Characteristi
c 

Lost to Follow-up Bivariate analysis Multivariate analysis 

 Yes 
(n=1,508) 

No  
(n=60,646) 

OR (95%CI) P Value Adjusted OR 
(95%CI) 

P Value 

 n (%) n (%)     

Sex         
Male 814 (54) 27,282 (45) 2.6(1.2-6.4) 0.028 1.3(1.2-4.8) 0.032 
Female 698 (46) 33,364 (55) Ref  Ref  

Age in years         
40-49 936 (62) 40,938 (67) Ref  Ref  
≥50 572 (38) 19,708 (33) 2.4 (1.1-5.4) <0.001 1.8(2.0-6.7) <0.001 

Sub-region         
Tooro 879 (58) 32,140 (53) Ref  Ref  

Bunyoro 629 (42) 28,506 (47) 1.3(0.2-1.5) 0.941 1.1(0.6-4.7) 0.502 

Health 
facility level 

        

Regional 
referral 

118 (8) 9,092 (15) 2.7 (1.2-4.7) 0.011 1.5 (1.4-6.0) 0.037 

District 
hospital 

137 (9) 16,956 (28) 1.5 (1.7-6.6) 0.018 2.2 (1.4-8.1) 0.027 

Health 
Center IV 

366 (24) 9,096 (15) 2.7 (0.9-14.1) 0.276 1.6 (0.2-1.8) 0.076 

Health 
Center III 

824 (55) 22,465 (37) Ref  Ref  

Health 
Center II 

63 (4) 3,037 (5) 3.0 (0.7-2.9) 0.077 0.4 (0.6-9.7) 0.151 

 

Discussion 

We assessed the occurrence of LFTU and the associated factors amongst PLHIV 
≥40years enrolled in care from January 2020 ̶ December 2022 in mid-western, Uganda. 
The occurrence of LTFU among adult PLHIV in care was determined at 2 out of 100 
persons. LTFU was associated with being male, being aged ≥50 years, and having 
registered for treatment at a regional referral hospital (versus all lower-level health 
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facilities). This study provides an insight on the occurrence of LTFU amongst the PLHIV 
ageing population in mid-western Uganda. 

The occurrence of LTFU amongst PLHIV ≥40years in ART care was found to be 
approximately 2 in 100 individuals. This is low compared to what was reported in other 
studies. A retrospective study that was conducted in central Uganda in 2019 which also 
analyzed routinely collected HIV care and treatment program data from 2014─2016 
reported a cumulative LTFU incidence of 7.5 per 100 person years[18]. The authors 
attributed the high incidence of LTFU to limited counselling and patient support 
services. Similarly a study done in Zimbabwe reported an incidence rate of 5.8 per 100 
person years[19]. The reason for low LTFU in our study could be attributed to patient 
support services that involve tracking of patients enrolled in care and following up on 
those that have missed their appointments or missed drug refills [20, 21]. Keeping a 
record of patients in ART care and tracking them is an effective way of identifying 
individuals who are at risk of LTFU and helps to intervene in a timely manner. Low 
LTFU is generally a good outcome as it indicates that a higher proportion of individuals 
is adhering and retained in care.  

Although the study had a higher number of females, males were more likely to be LTFU 
as compared to females. The reason is probably because women have a better health 
seeking behavior and are more likely to take care of themselves once sick [22, 23]. 
Another reason for higher LTFU in males than females could be that men may 
experience HIV-related stigma and discrimination and as such less likely to disclose 
their HIV status to health workers and or family members [24]. This fear of disclosure 
and stigma can contribute to nonadherence to treatment and lead to LTFU. Findings of 
this study are similar to other studies which have reported higher LTFU among men [25-
27]. It is important to generate gender specific based interventions aimed at increasing 
the retention of older men in care. 

Despite the fact that the proportion of older persons in our study was low, we observed 
that they were at a higher risk of LTFU than younger persons. This is probably because 
of poor access to healthcare by this age group due to unavailability of specialized 
geriatric clinics in HIV care [28-30]. The unavailability of geriatric services creates 
barriers for older patients hence leading to missing appointments and dropping away 
from care. It is important to establish geriatric friendly services in HIV care clinics and as 
well as establish mechanisms of tracking and following up this demographic group with 
an aim of retention in care. Geriatric friendly services may include incorporation of 
treatment of non-communicable diseases (NCDs) treatment in ART clinics. Advanced 
age is a risk factor of developing NCDs especially diabetes and hypertension and this 
risk is higher amongst older PLHIV[31]. Studies about the integration of NCD care with 
HIV care in Uganda have yielded positive results including high retention in care and 
better clinical outcomes [32, 33]. It is therefore important to integrate NCD care in HIV 
care and treatment as a way of offering geriatric friendly services. 

Participants who received treatment from higher level administrative health facilities like 
the regional referral hospital and district hospitals were more likely to be LTFU when 
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compared to those that received treatment from lower-level health facilities like HCIV 
and HCIII. This is possibly because higher level facilities tend to be located in urban 
centres, experience high patient volumes and have longer waiting times [34]. As result, 
health workers are less likely to engage patients at a more personal level and this 
reduces patient engagement, interpersonal communication and subsequent follow-up. 
These findings are consistent with a study which conducted in Zimbabwe which showed 
that higher level health facilities experienced more occurrences of LTFU [19]. The 
authors in this study argued that some HIV patients could seek treatment from areas far 
away from their places of residence (which are usually high-level health facilities located 
in urban centres) due to fear of stigma and discrimination. This increases on the patient 
load experienced at these facilities and hence leading to inadequate care including 
follow-up. It is important that interventions addressing stigma and discrimination at 
community level be strengthened and encourage uptake of ART services at lower-level 
health facilities. 

Study limitations and strengths 
We acknowledge some limitations in our study. First this was an ecological study which 
looked at aggregated population-level data rather than individual-level data. There was 
unavailability of some key demographic, clinical and laboratory information and other 
variables that could predict LTFU like weight, level of education, marital status, CD4 cell 
count, and presence of commodities. As a result, we could not establish casual relations 
to account for individual factors that may have influenced the outcomes. Secondly, this 
being a retrospective study, it entirely relied on historical data collected from a routine 
clinical care database. There could have been challenges of data accuracy and 
completeness recorded during data entry from patient records into the database. 
Despite these challenges, we utilized routinely collected data from the HIV care and 
treatment program which undergoes periodic data quality audits. The study includes 
data from a large sample of 19 districts in mid-western Uganda. This large sample size 
improves the statistical power and enhances the generalizability of our findings. 

Conclusion 
Our findings suggest that LTFU among adult PLHIV who are ≥40 years was low. LTFU 
was associated with being male, being aged ≥50years, and receiving treatment from a 
higher-level health facility. This study provides an insight on the occurrence of LTFU 
and associated factors amongst PLHIV ageing population which the MoH can use to 
improve adherence and retention in care in this age group. We recommended 
strengthening of the existing systems like tracking and proactive follow-up of patients in 
order to further reduce the LTFU occurrences. Additionally, creation of interventions and 
initiatives that address stigma and discrimination amongst older men could improve 
their engagement in care. Finally, we recommend establishment of geriatric friendly 
services at ART centres including integration of NCDs in HIV care. 
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