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Abstract
Background  Loss to follow-up (LTFU) in the care of persons living with HIV hinders the effectiveness of treatment 
strategies and undermines global health initiatives to achieve targets such as the 95-95-95 goals. Identifying risk 
factors for LTFU will help develop effective interventions that enhance long-term outcomes for people living with HIV 
(PLWHIV). Thus, this study aimed to explore the risk factors influencing LTFU among PLWHIV in a high-burden district 
in Ghana.

Methods  A retrospective analysis was conducted using medical records of 401 patients who initiated Antiretroviral 
Therapy (ART) between January 1st, 2011, and December 31st, 2021, in a high-burden district in Ghana and data 
extraction period of January to December 2022. We defined LTFU as a failure of a patient to return to the HIV clinic for 
at least 30, 90, 180, and 270 days from the date of their last appointment. A logistic regression model was utilized to 
determine the risk factors associated with LTFU.

Results  Out of 401 records reviewed, 298 (74%) were females. The proportions of individuals LTFU were 46%, 26%, 
and 15% for 90 days, 180 days, and 270 days, respectively. Additionally, only 14% of patients achieved the required 
four or more hospital visits within the last year of the review. Education was a risk factor associated with LTFU, with 
individuals with primary education (aOR = 0.32, 95% CI: 0.15, 0.66) and senior high school or higher education 
(aOR = 0.51, 95% CI: 0.27, 0.99) having lower odds of LTFU compared to those with no education. The duration of HIV 
care was also associated with LTFU. Patients who were in care for less than or equal to five years were more likely to 
be LTFU compared to those in care for more than five years. None of the clinical variables were associated with loss to 
follow-up.

Conclusion  Our study provides new information about LTFU and its associated risk factors in Ghana. These findings 
underscore the need to promote health literacy in the fight against HIV/AIDS in Ghana.
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Introduction
The Human Immunodeficiency Virus/Acquired Immune 
Deficiency Syndrome (HIV/AIDS) pandemic contin-
ues to pose a significant global public health challenge, 
with an estimated 39.9  million people living with HIV 
(PLWHIV) worldwide and 630,000 AIDS-related deaths 
reported in 2023 [1, 2, 3, 4, 5]. Of these, an estimated 
1.3 million cases were new HIV infections [2, 3, 5, 6]. In 
Africa, an estimated 26.1 million people were living with 
HIV in 2022. 86% of them were aware of their status, 77% 
were receiving treatment, and 72% were achieving sup-
pressed viral loads [5, 6]. Ghana has one of the lowest 
prevalence rates in sub-Saharan Africa, with a prevalence 
rate of 1.8% [7]. However, previous studies in Ghana have 
revealed regional and geographical variations, with the 
highest prevalence reported in the Eastern, Western, 
Greater Accra, and Volta regions and the lowest in the 
three northern regions [7].

Improved antiretroviral therapy (ART) and broader 
healthcare initiatives have enhanced the quality of life for 
PLWHIV [1, 2, 4]. While ART is widely available, staying 
in care is essential for medication effectiveness, monitor-
ing side effects, and preventing complications [3, 4, 8]. 
Current HIV management includes pre-exposure pro-
phylaxis (PrEP), post-exposure prophylaxis (PEP), and 
ART [3, 9, 10]. However, successful HIV control requires 
more than medication alone - proper adherence and con-
sistent medical care are crucial [2, 3, 5, 11, 12]. Proper 
adherence to ART is expected to improve patients’ qual-
ity of life [12]. While ART programs have expanded 
globally, many low- and middle-income countries face 
challenges with patients being lost to follow-up [13, 14].

For PLWHIV, discontinuing care compromises indi-
vidual health and ART program success. Loss to follow-
up (LTFU) refers to the discontinuation of ART care by 
patients for a minimum of three months for various rea-
sons [15, 16]; others define LTFU as a discontinuation 
of treatment after 30 days [17], 60 days [18], or 365 days 
[19]. This disruption in care significantly impacts both 
individual outcomes and public health goals [11, 20]. Loss 
to follow-up continues to hinder treatment effectiveness 
[20] and impedes progress toward the 95-95-95 goals - 
which aim for 95% of PLWHIV to know their status, 95% 
of diagnosed individuals to receive sustained ART, and 
95% of those on treatment to achieve viral suppression by 
2030 [2, 5, 18].

Developing effective interventions to enhance long-
term outcomes for PLWHIV necessitates understanding 
the risk factors associated with LTFU. Several studies 
have explored factors contributing to LTFU among HIV 
patients receiving ART in various, with multiple studies 
identifying distinct risk factors across different regions 
[15, 18, 19]. While the LTFU phenomenon is wide-
spread, certain areas exhibit more pronounced factors 

contributing to this issue [14, 16, 21, 22, 23]. In East 
Africa, a Ugandan study identified several significant pre-
dictors, including rapid ART initiation (within 7 days of 
diagnosis), lack of telephone access, and advanced disease 
progression (WHO clinical stages 3 and 4) [21]. These 
findings align with broader regional studies that consis-
tently highlight the impact of communication barriers 
and disease severity on retention in care [16]. In South-
ern Africa, particularly Namibia, research has revealed a 
different pattern of risk factors. Demographic character-
istics such as younger age and male sex emerged as signif-
icant predictors of LTFU. Additionally, practical barriers, 
including work and domestic responsibilities, signifi-
cantly impacted care retention. Treatment-related fac-
tors were also notable, with patients on efavirenz-based 
regimens showing higher LTFU rates [14]. Clinical indi-
cators have emerged as consistent predictors across mul-
tiple regions. Advanced disease status (WHO stage IV) 
and compromised immune function (CD4 counts < 250 
cells/ml) demonstrate strong associations with LTFU [22, 
23]. The relationship between disease severity and LTFU 
appears particularly pronounced in resource-limited set-
tings [16]. Sociodemographic and infrastructural fac-
tors also play crucial roles. Rural residence consistently 
emerges as a risk factor, often compounded by limited 
access to telecommunications [16]. In West Africa, stud-
ies from Ghana have identified unique cultural and reli-
gious factors, with religious affiliation (specifically the 
Muslim faith) showing a significant association with 
LTFU rates [23]. Hence, to comprehensively address bar-
riers to the continuum of care for individuals living with 
HIV in a high-burden district of Ghana, it is important 
to identify and understand the local and country-specific 
challenges.

This study retrospectively analyzed data from Janu-
ary to December 2022 for patients who initiated ART 
between January 1, 2011, and December 31, 2021, in a 
high-burden area for HIV in Ghana. This study examined 
the risk factors influencing LTFU among PLWHIV in a 
high-burden district of the Eastern region of Ghana, aim-
ing to provide valuable insights for developing targeted 
and relevant interventions. By offering a comprehensive 
analysis of LTFU risk factors in PLWHIV, this study seeks 
to bridge gaps in existing knowledge and inform not only 
individual-level interventions but also systemic changes. 
Its goal is to improve retention in care and individual 
health outcomes, as well as to aid in the development of 
implementation strategies to retain patients in care.

Methods
Study setting and design
The study was conducted at the Begoro District Hos-
pital in the Fanteakwa District in the Eastern Region 
of Ghana, the district’s main hospital. The district’s 
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economy is mainly rural and dominated by the agricul-
tural sector, which employs about 75% of the population. 
The Begoro district hospital is the major health facil-
ity that serves a population of 56,987 residents from the 
surrounding communities [24]. The Fanteakwa district 
in Ghana has one of the country’s highest HIV infection 
rates, with an adult prevalence of 2.57% [7]. The data 
was extracted from the National AIDS/STI Control Pro-
gramme (NACP) registries, specifically targeting people 
living with HIV (PLWHIV) aged 18 years and above and 
registered at the HIV clinic of the hospital. The hospital 
serves as a key healthcare facility for the region and had 
about 947 HIV-infected patients registered at the time 
of data extraction. Loss to follow-up rates after the sixth 
week of enrollment into HIV care in the Eastern Region 
stands at approximately 20.0% (Unpublished data). The 
hospital offers various services, including HIV counseling 
and testing, health education, and laboratory tests such 
as viral load assessments. There are three clinic days per 
week with an average attendance of 150 daily. Study par-
ticipants who had registered at the HIV clinic between 
January 1, 2012, and December 31, 2021, were included 
in the study. Data from January 1, 2022, to December 
31, 2022, was extracted from the database to analyze lost 
to follow-up. The study protocol was approved by the 
Ghana Health Service (GHS) ethical review committee.

Study participants
Our study included all patients aged 18 years or older 
who tested positive for HIV, initiated antiretroviral 
therapy (ART) at any time between January 1, 2011, 
and December 31, 2021, and were to be followed up at 
the Begoro District Hospital. Participants were excluded 
if they had transferred out of care, if they were patients 
transferred from other HIV clinics, or if they had a his-
tory of prior ART, including individuals who had pre-
viously used post-exposure prophylaxis (PEP). This 
exclusion was due to uncertainties in confirming their 
initial HIV test results and ART initiation dates.

Data sources and collection
The data of this study was obtained from the HIV clin-
ic’s ART registers, as well as individual patient medical 
records. The registers, designed by NACP, follow stan-
dardized protocols for data collection and reporting. 
Information extracted from the ART registers encom-
passed the count of patients enrolled in care, dates of 
ART initiation, drug refill dates, CD4 count, baseline 
viral load, and WHO stage. Individual patient medi-
cal records, organized by recruitment year, codes, and 
patient outcomes, were maintained by the hospital in 
the clinic’s records office. The following information was 
extracted from each medical record:

Socio-demographic characteristics
This included age categories (13–24, 25–34, 35–44, 
45–54, ≥ 55 years), gender (male, female), religion (Chris-
tian, Muslim, others), education levels (no education, pri-
mary, junior high school, senior high school or higher), 
and marital status options (single, married, divorced, sep-
arated, widowed, cohabiting).

Clinical features
Data encompassed the Date of HIV diagnosis, HIV type 
(HIV type 1, HIV type 2, HIV type 1&2), WHO clinical 
stage (I, II, III, IV), Duration in HIV care (≤ 5 years, > 5 
years) and Disclosure to partner status (yes, no).

Laboratory parameters
Baseline and follow-up measurements such as CD4 
count (cells/µL), Viral load (categorized as detected/not 
detected; and ≤ 1000 copies/mL, > 1000 copies/mL).

The finalized dataset, consisting of relevant variables, 
was subsequently exported to Stata® software for compre-
hensive analysis.

Outcome measures
The two outcome measures are loss to Follow-Up (LTFU) 
and the number of hospital visits during the one-year 
follow-up period. Loss to follow-up was ascertained by 
classifying the time interval between their latest visit 
and the extraction date into discrete categories of 30, 90, 
180, and 270 days. We defined LTFU by calculating inter-
vals at 30, 90, 180, and 270 days (1, 3, 6, and 9 months, 
respectively) after a patient’s last clinic visit in the year 
of analysis. While downstream analysis focused on the 
180-day (6-month) criterion, we examined multiple time 
intervals. The 180-day threshold is a widely supported 
approach in HIV research, minimizing misclassification 
of patients who may have temporarily missed appoint-
ments but remain engaged in care [5, 19, 25, 26, 27, 28]. 
Our downstream analysis used the 180-day threshold 
to provide a more robust assessment of true loss to fol-
low-up [26]. Dates of the last hospital visit, and all hos-
pital visits within the year of follow-up until December 
31, 2022 [censorship date) were recorded. To ascertain 
the most recent clinic, visit date, and treatment regis-
ters were consulted. The duration between their most 
recent visit and the extraction date was computed, and 
the number of hospital visits during the one-year follow-
up period was determined. For subsequent analysis, our 
study adopted a criterion of LTFU at 180 days, using a 
socio-economic framework to identify and assess risk 
factors associated with this outcome [26].

Data analysis
All data analyses were conducted using STATA ver-
sion 17 software (StataCorp LP, College Station, USA). 
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Participant characteristics were summarized using fre-
quencies and percentages for categorical variables. Chi-
squared (χ²) test was employed to examine categorical 
variables, while the Kruskal–Wallis test was utilized for 
dichotomous variables with non-normal distributions. 
Continuous variables were presented as means and stan-
dard deviations (SD), and their comparison was assessed 
using the independent samples t-test. Univariable and 
multivariable logistic regression models were employed 
to investigate factors associated with LTFU. During the 
univariable analysis, all variables were assessed. Sub-
sequently, an initial model included all variables for the 
multivariable analysis, and backward elimination was 
applied. Variables were retained in the model if their 
p-value was ≤ 0.10 (Wald test).

Results
Characteristics of study participants
Of the 947 PLWHIV initially identified as having started 
antiretroviral therapy (ART) at Begoro District Hospital 
between January 1, 2011, and December 31, 2021, the 
final analysis included 401 patients. We excluded patients 
transferred from other HIV clinics and those with prior 
ART history, including individuals who had previously 
used post-exposure prophylaxis (PEP), due to uncertain-
ties in confirming their initial HIV test results and ART 
initiation dates (59%). Differences between included 
and excluded participants are shown in Supplementary 
Table 1. The included and excluded groups showed sig-
nificant differences in age distribution (p < 0.001) with the 
included group having higher proportions of participants 
aged 45 + years, and in HIV type (p < 0.001) where the 
included group had a notably higher percentage of HIV 
type 2 and dual infections (38.2% vs. 20.8%); there were 
also significant differences in WHO staging (p < 0.001), 
though both groups were similar in gender distribution, 
education, marital status, religion, viral load, and CD4 
count. We extracted loss to follow-up (LTFU) informa-
tion for the 401 participants from January–December 
2022. Of these, 298 (74%) were females. Table  1 shows 
the baseline characteristics of people living with HIV 
who are 18 years and above in the Fanteakwa district of 
Ghana. The prevalence of LTFU for at least 6 months 
from January to December 2022 was about 26%. Our 
findings revealed significant differences in educational 
background and duration of care between groups. Educa-
tion level was significantly different between those who 
were lost to follow-up and those who remained in care 
(p < 0.03), with a higher proportion of individuals who 
experienced LTFU having no education (35%) compared 
to those with primary (14%), junior high school (30%), 
or senior high school or higher education (22%). Addi-
tionally, LTFU was significantly more prevalent among 
patients with shorter HIV care duration (≤ 5 years) 

relative to those with longer care engagement (> 5 years). 
No statistically significant differences were observed 
in between LTFU and other demographic and health-
related factors in this study.

Loss to Follow-up
In total, 105 out of 401 patients (26%) were categorized as 
LTFU upon status assessment, using a criterion of at least 
180 days (6 months) since their last visit. When applying 
the 270-day (9 months) criterion, the participant identi-
fied as LTFU was 15% (Fig. 1.)

Furthermore, we evaluated the total count of visits 
within the one-year study period. Notably, only a minor-
ity of patients (14%) achieved the stipulated requirement 
of four or more hospital visits in a year (Fig. 2).

Variables associated with being loss to follow-up in 
patients attending clinics for the treatment of HIV infection 
in Ghana
In Table 2, we present a comprehensive analysis of par-
ticipant characteristics and their statistical associations 
with LTFU, quantified through unadjusted and adjusted 
odds ratios. We observed statistically significant associa-
tions between educational background, age, and duration 
in care with loss to LTFU for at least 6 months (p = 0.005). 
Compared to participants aged 18–24 years, those aged 
25–44 years (OR = 0.30, 95% CI: 0.10–0.95) and ≥ 55 years 
(OR = 0.24, 95% CI: 0.10–0.76) demonstrated significantly 
lower odds of LTFU.

Participants with primary education (OR = 0.28, 95% 
CI: 0.14–0.58) and those with senior high school or 
higher education (OR = 0.51, 95% CI: 0.27–0.99) exhib-
ited reduced LTFU odds compared to individuals without 
formal education. Additionally, patients who had been 
in HIV care for more than 5 years showed decreased 
LTFU odds (OR = 0.36, 95% CI: 0.21–0.62). After adjust-
ing for potential confounding variables in a multivariate 
analysis, only education level and duration in HIV care 
demonstrated statistically significant associations with 
LTFU. Specifically, participants with primary education 
(OR = 0.32, 95% CI: 0.15–0.66) exhibited significantly 
reduced LTFU odds compared to individuals without for-
mal education. Moreover, patients who had been in HIV 
care for more than 5 years showed markedly decreased 
LTFU odds (OR = 0.39, 95% CI: 0.22–0.69).

Discussion
In Ghana, the HIV care continuum remains a crucial 
component of the national response to HIV [2]. Despite 
progress in antiretroviral therapy (ART) coverage, a sub-
stantial proportion of people living with HIV (PWHIV) 
are loss to follow-up (LTFU). This compromises their 
health outcomes and increases the risks of transmis-
sion [2, 4, 20]. This study examined the demographic 
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characteristics and clinical factors contributing to LTFU 
among PLWHIV in a high-burden district in Ghana. Our 
study recorded 46%, 26%, and 15% of LTFU for at least 
90 days, 180 days, and 270 days respectively. In addition, 

only 14% of patients achieved the required four or more 
hospital visits within the last year of review. Regarding 
risk factors, education level and duration of care were 
the only significant factors associated with LTFU. None 

Table 1  Demographic and clinical characteristics of participants by LTFU for at least 6 months
Charcteristics Not lost, n/N(%) LTFU > = 6 months, n/N(%) p-value

N = 296 (73.82) N = 105 (26.18)
Age Group (In Years)n/N(%) 0.080
  13–24 7/14 (50.0) 7/14 (50.0)
  25–34 53/78 (67.9) 25/78 (32.1)
  35–44 82/107 (76.6) 25/107 (23.4)
  45–54 79/109 (72.5) 30/109 (27.5)
  =>55 72/89 (80.9) 17/89 (19.1)
Marital status, n/N(%) 0.988
  Single 43/56 (76.8) 13/56 (23.2)
  Married 128/175 (73.1) 47/175 (26.9)
  Divorced 48/66 (72.7) 18/66 (27.3)
  Separated 13/18 (72.2) 5/18 (27.8)
  Widow(er) 35/48 (72.9) 13/48 (27.1)
  Cohabiting 24/31 (77.4) 7/31 (22.6)
Gender, n/N(%) 0.196
  Male 81/103 (78.6) 22/103 (21.4)
  Female 215/298 (72.1) 83/298 (27.9)
Education Background, n/N (%) 0.003
  No Education 72/112 (64.3) 40/112 (35.7)
  Primary 77/89 (86.5) 12/89 (13.5)
  Junior High School 76/109 (69.7) 33/109 (30.3)
  Senior High School or higher 63/81 (77.8) 18/81 (22.2)
Religion, n/N(%) 0.307
  Muslim 13/17 (76.5) 4/17 (23.5)
  Christian 268/363 (73.8) 95/363 (26.2)
  Others 4/8 (50.0) 4/8 (50.0)
HIV Type, n/N(%) 0.447
  HIV type1 150/199 (75.4) 49/199 (24.6)
  HIV type2 + HIV type 1&2 88/123 (71.5) 35/123 (28.5)
Disclosure to partner, n/N(%) 0.362
  No 128/170 (75.3) 42/170 (24.7)
  Yes 33/48 (68.8) 15/48 (31.2)
WHO stage, n/N(%) 0.856
  I 103/144 (71.5) 41/144 (28.5)
  II 80/109 (73.4) 29/109 (26.6)
  III 88/116 (75.9) 28/116 (24.1)
  IV 23/30 (76.7) 7/30 (23.3)
Baseline viral load, n/N(%) 0.290
  Not detected 81/98 (82.7) 17/98 (17.3)
  Detected 100/130 (76.9) 30/130 (23.1)
Baseline viral load1[i], n/N (%) 0.096
  >1000 50/60 (83.3) 10/60 (16.7)
  <=1000 71/99 (71.7) 28/99 (28.3)
Duration in HIV care, n/N (%) < 0.001
  5yrs and below 179/264 (67.8) 85/264 (32.2)
  >5yrs 117/137 (85.4) 20/137 (14.6)
CD4 Count,  Mean ± SD 269.37 ± 277.13 326.90 ± 366.64 0.198
Baseline viral load is the viral load 6 months after initiation to HIV care. This was categorized as not detected and detected, and > 1000/<=1000
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of the clinical variables were associated with LTFU in the 
high-burden district in Ghana.

Loss to follow-up remains a critical public health 
challenge in high-HIV-burden regions, with significant 
implications for patient outcomes, including increased 
morbidity, mortality, hospitalizations, and the develop-
ment of drug resistance [3, 6, 8, 20, 29, 30]. While the 
definition of LTFU varies across studies, with the World 
Health Organization recommending a 90-day interval 
and many studies traditionally using this timeframe [14, 
21, 22, 23, 27, 28, 31, 32], our research adopted a 180-
day criterion. This criterion is supported by evidence 
demonstrating its superiority in minimizing patient mis-
classification [25, 26]. Analysis from 111 health facilities 
across Africa, Asia, and Latin America also confirmed 
that longer intervals reduce misclassification risks, par-
ticularly for patients with extended ART dosing sched-
ules who may adhere to treatment but have less frequent 
healthcare facility visits [26, 33]. This approach not only 
provides a more accurate assessment of true treatment 
disengagement but also helps identify patients requiring 

targeted re-engagement strategies, ultimately enhancing 
the effectiveness of HIV treatment programs.

Our study’s definition of LTFU using the 180-day cri-
terion aligns with previous research conducted in South 
Africa, Ethiopia, and Uganda [19, 25, 27, 34]. The LTFU 
rate observed in our study (26%) was comparable to find-
ings from South Africa (23%) [27] but higher than rates 
reported in Ethiopia and Uganda [26, 35]. Notably, our 
findings from a high-burden district in Ghana approxi-
mate those from South Africa, a country with a signifi-
cant HIV burden. This variation in LTFU rates between 
our study and those from Ethiopia and Uganda may 
be attributed to methodological differences, as their 
research encompassed multiple sites compared to our 
single high-burden district focus [19, 25]. Despite these 
methodological variations, all studies emphasize the 
critical importance of monitoring and addressing LTFU 
in HIV care programs [19, 25]. While most studies evalu-
ate either LTFU rates [21, 25, 31, 32] or the frequency of 
hospital visits [36, 37] in HIV care programs, our study 
uniquely incorporates both measures. This dual approach 

Fig. 1  The proportion of patients loss to follow-up. This was categorized based on the number days since their last visit to the HIV clinic at the Begoro 
District Hospital. Over a 180-day period, 15.21% of patients did not attend clinic at all and were loss to follow-up
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provides a more comprehensive assessment of patient 
engagement, which is particularly valuable given the 
trend toward longer dosing periods under differentiated 
service delivery (DSD). It helps distinguish between true 
care discontinuation and reduced visit frequency due to 
extended prescription schedules [38].

Our analysis of LTFU risk factors revealed educational 
level as the sole significant predictor, while clinical fac-
tors showed no significant associations. This finding 
partially aligns with broader literature, where education 
consistently emerges as a key determinant of HIV care 
retention across multiple African settings [12, 16, 21, 23, 
29, 38]. While studies in Ghana [23, 29], Tanzania [38], 
Ethiopia [16], and Uganda [21] have identified additional 
risk factors - including age, rural residence, CD4 count, 
religious affiliation, and clinical parameters - the pre-
dominance of education level in our findings underscores 
its fundamental role in health literacy and treatment 
adherence. The variation in risk factors across studies 
highlights the context-specific nature of LTFU determi-
nants, suggesting a need for locally tailored retention 
interventions that particularly support patients with 
limited educational backgrounds. Loss to follow-up was 
markedly more prevalent among patients with shorter 
HIV care duration (≤ 5 years) relative to those with lon-
ger care engagement (> 5 years). This finding aligns with 

studies that identify the early years of HIV care as a criti-
cal period for retention interventions (15, 16, 18, 34]. The 
higher LTFU rates in patients with shorter care duration 
may reflect several underlying factors: initial challenges 
in adapting to care routines, incomplete treatment lit-
eracy, unresolved stigma concerns, and early experiences 
with medication side effects. Additionally, patients who 
have maintained care beyond five years may represent a 
self-selected group who have successfully navigated ini-
tial barriers to retention and developed robust support 
systems [15, 16, 18, 34].

This study provides insights into loss to LTFU among 
HIV patients in Ghana but has limitations. First, the 
analysis was limited to one high-burden district, affect-
ing the generalizability to regions with different health-
care systems. While this focus provided detail on LTFU 
patterns, multi-site studies would better capture regional 
variations. Secondly, the small sample size may have 
reduced our ability to detect associations between risk 
factors and LTFU, with some factors not appearing sig-
nificant. Thirdly, potential misclassification bias exists; 
patients labeled as LTFU may have transferred, died, or 
temporarily disrupted care. In addition, the systematic 
differences between included and excluded participants, 
particularly in age distribution and WHO staging, could 
have influenced our findings regarding the association 

Fig. 2  The proportion of patients of meeting the required number visits within a year of data censoring. The number of patient visits to the HIV/ART clinic 
was recorded over one year. Only 13.5% of patients attended the required minimum of 4 visits annually
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(or lack thereof ) between these variables and loss to fol-
low-up (LTFU). The excluded group contained a higher 
proportion of younger individuals and those with WHO 
stage III disease, potentially introducing selection bias 
that may have affected the robustness of these specific 
associations in our analysis. Without proper tracking 
systems, LTFU rates could be inflated. Fourthly, we were 
limited by the clinical records available, missing variables 

like distance to the clinic, transport costs, stigma, social 
support, treatment regimens, and mental health. Future 
research should include larger, multi-site studies with 
improved tracking, comprehensive data sets, and stan-
dardized definitions of LTFU to produce stronger evi-
dence for targeted retention interventions.

Table 2  Risk factors associated with loss to follow-up at least 6 months
Characteristics Unadjusted Odds Ratio (95% CI) p-value Adjusted Odds Ratio (95% CI) p-value
Age Group (In Years)
  13–24 ref
  25–34 0.47 (0.15, 1.49) 0.201 0.56 (0.17, 1.83) 0.336
  35–44 0.30 (0.10, 0.95) 0.041 0.49 (0.15, 1.60) 0.240
  45–54 0.38 (0.12, 1.17) 0.093 0.64 (0.20, 2.07) 0.452
  =>55 0.24 (0.10, 0.76) 0.016 0.39 (0.12, 1.33) 0.132
Marital status
  Single ref
  Married 1.21 (0.60, 2.46) 0.589
  Divorced 1.24 (0.54, 2.83) 0.608
  Separated 1.27 (0.38, 4.24) 0.695
  Widow(er) 1.23 (0.51, 2.99) 0.650
  Cohabiting 0.96 (0.34, 2.75) 0.946
Gender
  Male ref
  Female 1.42 (0.83, 2.43) 0.198
Education Background
  No Education ref ref
  Primary 0.28 (0.14, 0.58) 0.001 0.32 (0.15, 0.66) 0.002
  JHS 0.78 (0.45, 1.37) 0.390 0.78 (0.45, 1.37) 0.518
  SHS or higher 0.51 (0.27, 0.99) 0.045 0.51 (0.27, 0.99) 0.046
Religion
  Muslim ref
  Christian 1.15 (0.37, 3.62) 0.809
  Others 3.25 (0.55, 19.3) 0.195
Duration in HIV care
  5yrs and below ref ref
  >5yrs 0.36 (0.21, 0.62) <0.001 0.39 (0.22, 0.69) < 0.001
HIV Type, n(%)
  HIV type1 ref
  HIV type2 + HIV type 1&2 1.22 (0.73, 2.02) 0.447
Disclosure to partner
  No ref
  Yes 1.39 (0.69, 2.80) 0.363
WHO stage
  I ref
  II 0.91 (0.52, 1.59) 0.742
  III 0.80 (0.46, 1.40) 0.432
  IV 0.76 (0.30, 1.92) 0.568
Baseline viral load
  >1000 ref 0.291
  <=1000 1.43 (0.74, 2.77)
CD4 Count, Mean ± SD 1.00 (1.00, 1.00) 0.201
Bold p-values mean p < 0.05: Significant associations(p-value)
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Conclusion
Our study sheds light on LTFU and its associated risk 
factors among adults living with HIV in Ghana, show-
ing gaps in HIV care management. By underscoring the 
importance of health literacy, our study highlights the 
need of targeted programs to equip PLWHIV with the 
understanding and capacities associated with HIV care to 
minimize LFTU and improve the health indicators in the 
dynamics of the HIV/AIDS epidemic in Ghana.
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