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	Abstract
Loss to follow-up (LtFU) among people living with HIV/AIDS (PLWHA) receiving antiretroviral (ARV) therapy remains a serious problem, as it contributes to treatment failure, increased drug resistance, and a higher risk of HIV transmission. The occurrence of LtFU is influenced by various individual, social, service-related, and structural factors that need to be comprehensively examined. This study aimed to analyze factors associated with loss to follow-up among PLWHA receiving ARV therapy in Demak Regency. This quantitative study employed an observational analytic design with a cross-sectional approach. The study sample consisted of 199 PLWHA undergoing ARV therapy, selected according to the inclusion criteria. The independent variables included knowledge, attitudes, perceptions, family support, peer support, stigma, healthcare worker support, quality of health services, access to services, and health service policies. Data were collected using questionnaires that had been tested for validity and reliability. Data analysis was conducted using univariate, bivariate (chi-square), and multivariate (logistic regression) analyses with a significance level of 0.05. The results showed that most respondents were of productive age, predominantly female, and had relatively stable clinical conditions. Bivariate analysis indicated that all independent variables were significantly associated with LtFU (p < 0.05). The factors with the highest risk for LtFU were inadequate support from healthcare workers, difficult access to health services, and low family support. These findings indicate that LtFU is influenced by the interaction of individual, social, service-related, and structural factors. In conclusion, loss to follow-up among PLWHA in Demak Regency is influenced by multiple multidimensional factors. Strengthening healthcare worker support, improving access and quality of services, reducing stigma, and reinforcing policies and patient monitoring systems are essential to enhance ARV treatment retention and prevent LtFU.
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[bookmark: _heading=h.gjdgxs]INTRODUCTION
[bookmark: _Hlk211455528]HIV/AIDS remains a complex global health issue that poses major challenges (Ariyani et al., 2021). The 2023 report of the United Nations Programme on HIV/AIDS (UNAIDS) indicated that the number of people living with HIV reached 39.9 million worldwide (range 36.1–44.6 million) (UNAIDS, 2025). Data from 2024 suggest that this number remained relatively stable, comprising 38.6 million adults and 1.4 million children. In Asia, 410,000 people were reported to be living with HIV in 2023, with 69,000 new cases recorded during the same year (World Health Organization (WHO), 2025). Cumulatively, the number of HIV cases in Indonesia reached 427,201 by December 2024. During the period from January to June 2025, a total of 22,331 people living with HIV (PLHIV) were identified from 2,018,641 individuals who underwent HIV testing, and 18,749 of them received antiretroviral therapy (ART) (Kemenkes RI, 2025). 
HIV/AIDS control efforts are coordinated by UNAIDS through the 95–95–95 targets for 2030, which aim for 95% of PLHIV to know their HIV status, 95% of those diagnosed to receive ART, and 95% of those on treatment to achieve viral load suppression. Supporting strategies include the Fast-Track Cities approach, prevention through Pre-Exposure Prophylaxis (PrEP), and strengthening community education (UNAIDS, 2025). Indonesia’s National HIV/AIDS Strategy 2020–2024 emphasizes early detection through Voluntary Counseling and Testing (VCT) and Provider-Initiated Testing and Counseling (PITC), expansion of free ART access, strengthening prevention among high-risk populations, reducing stigma and discrimination, and integrating HIV services with other health programs (Triana, 2024), (Salbila & Usiono, 2023). Treatment approaches focus on antiretroviral therapy (ART) to suppress HIV replication, accompanied by patient support, monitoring of drug resistance, and management of comorbid conditions (Fadilah et al., 2024), (Purnamawati, 2021). 
ART effectively suppresses viral load, improves immune status, and reduces mortality from opportunistic infections (Kristoni & Astuti, 2021),(Tekle et al., 2024), (Muchtar et al., 2023), (Tchakoute et al., 2022). Adherence to ART is a key determinant of successful HIV/AIDS control (Supriyatni et al., 2023). One of the major challenges in HIV/AIDS management is the occurrence of loss to follow-up (LtFU) (R. Fibriansari & Cahyadi, 2021). The incidence of LtFU tends to increase with longer duration of treatment (Shrestha et al., 2025). This condition has serious consequences, as ART cannot be optimally evaluated, increases the risk of drug resistance, and worsens clinical outcomes among PLHIV (Andriani et al., 2024). Even irregular ART intake, such as missing one or two doses per week, can lead to increased viral load, heightened transmission risk, and a greater likelihood of opportunistic infections (Haerati et al., 2020). 
The occurrence of LtFU is influenced by factors such as knowledge, attitudes, the availability of patient guidebooks, and the absence of standard operating procedures (SOPs) for LtFU management (Anggraeni & Faiqatul, 2020), as well as place of residence and referral origin (Putri et al., 2025), Other determinants include age characteristics, duration of therapy, ART regimen, knowledge, perceptions, social support, and treatment adherence (R. Fibriansari & Cahyadi, 2021),(Dayyab et al., 2021). High levels of social stigma also contribute significantly to LtFU (Tiffany & Yuniartika, 2023). Barriers to ART adherence include insufficient knowledge and the perception of feeling healthy, which leads patients to believe that ART is unnecessary (Mukarromah & Azinar, 2021). Family support, perceived susceptibility, and perceived severity have been identified as factors associated with LtFU, while knowledge, accessibility of VCT clinics, and ART adherence were not consistently associated (Andriani et al., 2024). Active patient tracing has been identified as an effective strategy to reduce LtFU and encourage patients to return to care (Alizade et al., 2021). Identifying determinants of LtFU is therefore essential to inform appropriate interventions aimed at improving treatment retention among PLHIV(Beres et al., 2021). 
This study aims to identify factors associated with the occurrence of loss to follow-up among people living with HIV/AIDS as an effort to support the effectiveness of HIV/AIDS control programs.

METHODS
This study employed a quantitative survey design with a cross-sectional approach. The study population consisted of 199 people living with HIV/AIDS in Demak Regency. Total sampling was applied, resulting in a sample size of 199 respondents. Participants were selected based on the following inclusion criteria: residency in Demak Regency (based on national identification), adult age (19–59 years), complete and traceable medical records, and willingness to participate in the study. Data were collected using a structured questionnaire that met validity criteria (r calculated > 0.361), covering variables of knowledge (0.487–0.739), attitudes (0.584–0.732), perceptions (0.475–0.815), family support (0.423–0.807), peer support (0.451–0.808), healthcare provider support (0.613–0.887), stigma (0.619–0.872), healthcare services (0.406–0.811), access to services (0.679–0.872), and policy factors (0.630–0.822). Reliability testing yielded Cronbach’s alpha values ranging from 0.875 to 0.940 (>0.6), indicating good internal consistency. Data collection was conducted directly by administering questionnaires to selected respondents. Data processing included editing, coding, data entry, and data cleaning. Data analysis comprised univariate analysis (frequency and percentage distributions), bivariate analysis using the chi-square test, and multivariate analysis using logistic regression.




RESULTS
1. Respondent Characteristics
Table 1. Frequency Distribution of Characteristics of Respondents Living with HIV/AIDS

	Variable
	Category
	f
	%
	Mean (Median)
	SD (Min–Max)

	Age
	19–40 years
	157
	78.9
	37.42 (36.00)
	9.694 (22–60)

	
	≥40 years
	42
	21.1
	
	

	Sex
	Female
	110
	55.3
	0.45 (0.00)
	0.498 (0–1)

	
	Male
	89
	44.7
	
	

	Education Level
	Elementary School
	36
	18.1
	2.63 (3.00)
	1.060 (1–4)

	
	Junior High School
	54
	27.1
	
	

	
	Senior High School
	57
	28.6
	
	

	
	Higher Education
	52
	26.1
	
	

	Duration of HIV Infection
	<5 years
	100
	50.3
	5.61 (5.00)
	3.107 (1–19)

	
	≥5 years
	99
	49.7
	
	

	CD4 Count
	<200 cells/mm³
	49
	24.6
	346.25 (350.00)
	150.565 (85–620)

	
	≥200 cells/mm³
	150
	75.4
	
	

	Clinical Stage
	Stage 1
	128
	64.3
	1.47 (1.00)
	0.709 (1–4)

	
	Stage 2
	50
	25.1
	
	

	
	Stage 3
	19
	9.5
	
	

	
	Stage 4
	2
	1.0
	
	

	ART Regimen
	First-line
	74
	37.2
	0.63 (1.00)
	0.485 (0–1)

	
	Second-line
	125
	62.8
	
	

	Coinfection
	None
	134
	67.3
	0.33 (0.00)
	0.470 (0–1)

	
	Present
	65
	32.7
	
	



The majority of respondents were in the productive age group of 19–40 years (78.9%; mean age 37.42 years), with a higher proportion of females (55.3%) than males. Most respondents had a secondary to higher level of education, although a considerable proportion had only primary education. The duration of living with HIV was relatively balanced between those with <5 years and ≥5 years (mean 5.61 years), indicating that many cases were detected within the last five years in line with expanded screening services. Clinically, most respondents had CD4 levels ≥200 cells/mm³, were classified as WHO clinical stage 1, were receiving second-line ART regimens, and did not present with comorbid infections, suggesting that the majority of patients were in a relatively stable and controlled condition.

1. Bivariate Analysis (Association Between Independent Variables and LtFU)
Table 2. Association Between Independent Variables and Loss to Follow-Up (LtFU)
	Independent Variable
	Category
	LtFU n (%)
	Non-LtFU n (%)
	Total n (%)
	p-value
	OR (95% CI)

	Knowledge
	Poor
	76 (59.4)
	7 (9.9)
	83 (41.7)
	0.000*
	13.363 (5.6–31.46)

	
	Good
	52 (40.6)
	64 (90.1)
	116 (58.3)
	
	

	Attitude
	Negative
	83 (64.8)
	14 (19.7)
	97 (48.7)
	0.000*
	7.5 (3.77–14.94)

	
	Positive
	45 (35.2)
	57 (80.3)
	102 (51.3)
	
	

	Perception
	Poor
	85 (66.4)
	12 (16.9)
	97 (48.7)
	0.000*
	9.719 (4.7–19.98)

	
	Good
	43 (33.6)
	59 (83.1)
	102 (51.3)
	
	

	Family Support
	Poor
	74 (57.8)
	5 (7.0)
	79 (39.7)
	0.000*
	18.089 (6.8–47.93)

	
	Good
	54 (42.2)
	66 (93.0)
	120 (60.3)
	
	

	Peer Support
	Poor
	81 (63.3)
	20 (28.2)
	101 (50.8)
	0.000*
	4.395 (2.34–8.249)

	
	Good
	47 (36.7)
	51 (71.8)
	98 (49.2)
	
	

	Healthcare Provider Support
	Poor
	76 (59.4)
	1 (1.4)
	77 (38.7)
	0.000*
	102.308 (13.7–759.885)

	
	Good
	52 (40.6)
	70 (98.6)
	122 (61.3)
	
	

	Stigma
	High / Poor
	62 (48.4)
	20 (28.2)
	82 (41.2)
	0.007*
	2.395 (1.28–4.464)

	
	Low / Good
	66 (51.6)
	51 (71.8)
	117 (58.8)
	
	

	Service Quality
	Poor
	78 (60.9)
	17 (23.9)
	95 (47.7)
	0.000*
	12.058 (5.624–25.85)

	
	Good
	50 (39.1)
	54 (76.1)
	104 (52.3)
	
	

	Access to Health Services
	Difficult
	74 (57.8)
	1 (1.4)
	75 (37.7)
	0.000*
	95.926 (12.9–712.2)

	
	Easy
	54 (42.2)
	70 (98.6)
	124 (62.3)
	
	

	Health Service Policy
	Poor
	81 (63.3)
	15 (21.1)
	96 (48.2)
	0.000*
	6.434 (3.2–12.62)

	
	Good
	47 (36.7)
	56 (78.9)
	103 (51.8)
	
	


* Fisher's Exact Test

The results of the bivariate analysis showed that all independent variables were statistically significantly associated with loss to follow-up (LtFU) among HIV/AIDS patients receiving antiretroviral therapy (p < 0.05). Respondents with poor knowledge had a 13.36-fold higher risk of experiencing LtFU compared to those with good knowledge (OR = 13.363; 95% CI: 5.6–31.46), indicating that limited understanding of HIV and ART plays a major role in treatment discontinuation. Negative attitudes toward ART were associated with a 7.5-fold increased risk of LtFU compared to positive attitudes (OR = 7.5; 95% CI: 3.77–14.94). Similarly, poor perception of illness and treatment showed a significant association, with respondents having poor perception almost 10 times more likely to experience LtFU than those with good perception (OR = 9.719; 95% CI: 4.7–19.98).
Social support factors were also strongly associated with LtFU. Poor family support increased the risk of LtFU by 18.09 times compared to adequate family support (OR = 18.089; 95% CI: 6.8–47.93). Insufficient peer support increased the risk by 4.39 times (OR = 4.395; 95% CI: 2.34–8.249). Support from healthcare workers showed the strongest effect, where respondents receiving inadequate support from healthcare providers had a 102.31-fold higher risk of LtFU compared to those receiving good support (OR = 102.308; 95% CI: 13.7–759.885). Stigma was significantly associated with LtFU, with higher stigma increasing the risk by 2.39 times (OR = 2.395; 95% CI: 1.28–4.464). Respondents who perceived healthcare services as inadequate had a 12.06-fold higher risk of LtFU (OR = 12.058; 95% CI: 5.624–25.85). Difficult access to services posed a very high risk, with respondents facing access barriers having a 95.93-fold higher likelihood of LtFU compared to those with easy access (OR = 95.926; 95% CI: 12.9–712.2). Poor healthcare policy implementation increased the risk of LtFU by 6.43 times (OR = 6.434; 95% CI: 3.2–12.62).
Overall, these findings indicate that LtFU among HIV/AIDS patients on ART is influenced by a combination of individual factors (knowledge, attitude, perception), social factors (family and peer support, stigma), and health system factors (healthcare worker support, service quality, access, and policy). Support from healthcare workers and access to services emerged as the most dominant risk factors and should therefore be prioritized in intervention planning to improve patient retention in ART programs.

1. Multivariate Analysis (Factors Associated with Loss to Follow-Up)
Table 3. Multivariate Logistic Regression Analysis of Factors Associated with Loss to Follow-Up (LtFU)
	Variable
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)
	95% CI for Exp(B)

	Knowledge (Poor)
	1.532
	0.637
	5.796
	1
	0.016
	4.629
	1.330 – 16.118

	Attitude (Negative)
	1.603
	0.630
	6.471
	1
	0.011
	4.966
	1.445 – 17.069

	Perception (Poor)
	1.861
	0.629
	8.759
	1
	0.003
	6.431
	1.875 – 22.057

	Family Support (Poor)
	2.549
	0.809
	9.934
	1
	0.002
	12.799
	2.622 – 62.466

	Peer Support (Poor)
	-0.962
	0.691
	1.936
	1
	0.164
	0.382
	0.099 – 1.481

	Healthcare Provider Support (Poor)
	1.641
	1.330
	1.523
	1
	0.217
	5.162
	0.381 – 69.933

	Stigma (High)
	0.266
	0.642
	0.172
	1
	0.678
	1.305
	0.371 – 4.593

	Service Quality (Poor)
	1.469
	0.666
	4.864
	1
	0.027
	4.346
	1.178 – 16.039

	Access to Health Services (Difficult)
	3.133
	1.548
	4.096
	1
	0.043
	22.941
	1.104 – 476.732

	Health Service Policy (Poor)
	0.959
	0.661
	2.108
	1
	0.147
	2.610
	0.715 – 9.527

	Constant
	-10.856
	2.020
	28.894
	1
	0.000
	—
	—



The logistic regression analysis showed that poor knowledge remained significantly associated with LtFU (p = 0.016; OR = 4.629; 95% CI: 1.330–16.118). Patients with insufficient knowledge were approximately 4.6 times more likely to experience LtFU compared to those with good knowledge. Negative attitude toward treatment was also a significant predictor (p = 0.011; OR = 4.966; 95% CI: 1.445–17.069), increasing the risk of LtFU by nearly fivefold. Poor perception of HIV disease and ART significantly increased the likelihood of LtFU (p = 0.003; OR = 6.431; 95% CI: 1.875–22.057). Inadequate family support emerged as one of the strongest predictors (p = 0.002; OR = 12.799; 95% CI: 2.622–62.466), indicating that patients lacking family support were almost 13 times more likely to become lost to follow-up.
Access to healthcare services was the most influential factor in the model (p = 0.043; OR = 22.941; 95% CI: 1.104–476.732). Patients experiencing difficulties in accessing services had a 23-fold higher likelihood of LtFU. Based on the regression coefficients, the strongest predictors of LtFU were access to services (B = 3.133; OR = 22.94), family support (B = 2.549; OR = 12.79), perception (B = 1.861; OR = 6.43), as well as attitude and service quality (OR > 4).
Meanwhile, several variables were not statistically significant in the multivariate model, including peer support, healthcare worker support, stigma, and healthcare policy (p > 0.05).

DISCUSSION
A. Association Between Knowledge and Loss to Follow-Up (LtFU)
The results of this study indicate that the level of knowledge among people living with HIV/AIDS (PLWHA) in Demak Regency in 2025 was predominantly categorized as good (58.3%); however, a substantial proportion of respondents still had poor knowledge (41.7%). This finding suggests that although most PLWHA possess a basic understanding of HIV/AIDS, significant knowledge gaps remain that may negatively affect treatment continuity and increase the risk of transmission. Previous studies have shown that knowledge among PLWHA encompasses understanding, experience, and support, and that educational interventions play a crucial role in determining patients’ knowledge levels (Qomariyah & Purwito, 2025). Knowledge has also been identified as an indicator of HIV treatment outcomes, influenced by patients’ educational background and personal experience (Adni et al., 2023). Other studies have reported that the majority of PLWHA in Jepara had inadequate knowledge regarding HIV/AIDS (Mukarromah & Azinar, 2021). 
This study demonstrated a highly significant association between patients’ knowledge level and the occurrence of loss to follow-up (LtFU) among PLWHA (n = 199). Data analysis showed that most respondents who experienced LtFU had poor knowledge, accounting for 76 out of 128 LtFU cases (59.4%). In contrast, among those who did not experience LtFU, the majority had good knowledge (90.1%). Statistical testing using Fisher’s Exact Test yielded a p-value of 0.000 (p < 0.05), confirming a statistically significant association between knowledge and LtFU. Furthermore, an odds ratio of 13.363 (95% CI: 5.6–31.46) indicates that patients with poor knowledge were approximately 13 times more likely to experience LtFU compared to those with good knowledge. Knowledge regarding HIV/AIDS and antiretroviral therapy (ART) influences patients’ understanding of the importance of routine follow-up visits and maintaining treatment continuity (Andriani et al., 2024).
Low levels of knowledge contribute to poor understanding of the nature of HIV infection, the benefits of ART, the consequences of treatment interruption, and the importance of regular clinical monitoring (Sianipar & Sianturi, 2023). Other studies have reported that inadequate knowledge is associated with poor adherence to ART, which in turn increases the likelihood of LtFU, treatment failure, drug resistance, and worsened clinical outcomes (Permana et al., 2021). Fibriansari et al. (2021) found that individuals who experienced LtFU generally had unclear or insufficient understanding of HIV/AIDS and its treatment (Fibriansari & Cahyadi, 2021). Knowledge should not be viewed as a single isolated variable, but rather as a construct shaped by educational exposure, health literacy, and treatment literacy, all of which have been shown to correlate with retention in HIV care (Putri et al., 2025), (Nhlongolwane & Shonisani, 2023) including formal education level (Salimo et al., 2025), (Sutini et al., 2020), (Alinaghi et al., 2022). 
Health behavior models, such as the Health Belief Model, posit that knowledge serves as a predisposing factor influencing individuals’ awareness of disease severity and its consequences (Alwi et al., 2025), (Kalinjuma et al., 2020). Limited understanding of HIV transmission pathways has been associated with poor preventive practices and increased internalized stigma among PLWHA (Wulandari & Rukmi, 2021). Knowledge levels are often linked to the effectiveness of health communication within healthcare facilities, engagement with peer support organizations, and the quality of counseling received from diagnosis through treatment initiation. Peer support organizations that provide education and informational support have been shown to improve patient retention in HIV care; however, many studies emphasize that social support alone is insufficient without concurrent improvements in patients’ HIV-related literacy and understanding of the benefits of sustained ART (Adni et al., 2023),(Nhlongolwane & Shonisani, 2023).

B. Association Between Attitude and Loss to Follow-Up (LtFU)
This study found that patients’ attitudes significantly influenced the occurrence of loss to follow-up (LtFU). Patients with negative attitudes toward ART were substantially more likely to experience LtFU compared to those with positive attitudes. Among patients who experienced LtFU, 64.8% exhibited negative attitudes toward ART. Conversely, among patients who did not experience LtFU, the majority (80.3%) demonstrated positive attitudes toward ART. These findings confirm a significant association between attitude and LtFU. The odds ratio of 7.5 (95% CI: 3.77–14.94) indicates that patients with negative attitudes were 7.5 times more likely to experience LtFU than those with positive attitudes. LtFU may result in severe consequences, including viral resistance, disease progression, and increased mortality (Luksita et al., 2022). 
These results highlight a strong relationship between patients’ internal attitudes toward ART and their engagement in continuous care, which implicitly affects long-term treatment success (Gebre et al., 2025). Attitude among PLWHA is a key determinant of health behavior and has a strong influence on medication adherence and continuity of ART care (Abugah & Yabelang, 2025). Attitudes toward ART are directly associated with adherence and treatment retention (Zulkarnain et al., 2025). Systematic reviews and multinational studies have demonstrated that negative attitudes from family members and the broader community, lack of social support, and poor patient–provider relationships act as major mediators increasing LtFU, whereas interventions targeting stigma reduction—such as counseling, peer support, and community education—significantly reduce LtFU rates (Salimo et al., 2025).
According to the Health Belief Model and the Theory of Planned Behavior, attitude is a predisposing factor that shapes intention and action. A positive attitude toward ART can enhance quality of life and life expectancy, thereby motivating patients to adhere to follow-up schedules and treatment regimens (Widyowati & Takariningsih, 2024). Patients who demonstrate acceptance are more likely to adapt to HIV as a chronic condition and to perceive ART as a long-term necessity (Alinaghi et al., 2022). Patients’ attitudes are closely related to the formation of perceptions, stigma, and discrimination—both enacted stigma and perceived stigma—which substantially influence PLWHA’s engagement with healthcare services (Harison et al., 2020). Negative attitudes arising from fear of disclosure often lead patients to avoid healthcare facilities, contributing to treatment interruption and LtFU (Adiansyah et al., 2023), (Deeks et al., 2021).

C. Association Between Perception and Loss to Follow-Up (LtFU)
The findings of this study indicate that 51.3% of respondents had good perceptions toward antiretroviral therapy (ART), while 48.7% demonstrated poor perceptions. In theory, positive perceptions are closely related to patients’ motivation to remain adherent to ART. This finding is consistent with previous research showing that patients’ perceptions are complex and not always positive, even when most individuals understand the benefits of ART (Seimahuira et al., 2025). Perception plays a crucial role in shaping patients’ behavior, influencing whether they adhere to treatment or experience Loss to Follow-Up (LtFU) (Olyvia & Purnamawati, 2025). In the context of health behavior, perception is commonly explained using the Health Belief Model (HBM), which encompasses perceived susceptibility, perceived severity, perceived benefits, perceived barriers, and self-efficacy. These perceptual constructs have been shown to significantly influence patients’ decisions to continue or discontinue ART (Yudiawan et al., 2025). 
The analysis demonstrated a highly significant association between perception and LtFU (p = 0.000), with an odds ratio (OR) of 9.719 (95% CI: 4.726–19.986). Patients with poor perceptions were nearly ten times more likely to experience LtFU compared with those who had good perceptions. This finding aligns with the HBM framework, suggesting that patients who do not perceive ART as beneficial or who believe that its risks outweigh its benefits tend to be less motivated to remain engaged in ART programs (Seimahuira et al., 2025). Cohort and survey studies have further indicated that social stigma and experiences of discrimination are associated with an increased risk of disengagement from care or treatment discontinuation (Arisudhana & Artati, 2022). Therefore, programmatic efforts to improve retention should incorporate strategies aimed at modifying patients’ perceptions and attitudes to reduce psychosocial barriers that contribute to LtFU (Gebre et al., 2025). 
Several factors influence patients’ perceptions of ART and social support, including inadequate documentation of side effects and ineffective counseling (Seimahuira et al., 2025). Negative perceptions related to side effects, stigma, and insufficient social support have been identified as strong determinants of non-adherence and poor treatment retention among young populations in Sub-Saharan Africa, findings that remain contextually relevant despite geographical differences (Seunanden et al., 2025). egative perceptions related to side effects, stigma, and insufficient social support have been identified as strong determinants of non-adherence and poor treatment retention among young populations in Sub-Saharan Africa, findings that remain contextually relevant despite geographical differences (Mufidah, 2025).

D. Association Between Family Support and Loss to Follow-Up (LtFU)
This study found that 60.3% of respondents perceived their family support as good, while 39.7% reported inadequate family support. Family support encompasses multiple dimensions, including emotional, informational, instrumental, material, and psychosocial reinforcement, all of which contribute to the well-being of people living with HIV/AIDS (PLWHA). Strong emotional support has been shown to enhance self-esteem, reduce depressive symptoms, and improve psychological adaptation among PLWHA (Yayup et al., 2024). Families serve as a crucial source of both emotional and material support for individuals living with HIV (Irawan, 2023). Effective retention interventions should therefore incorporate family-based components, such as family education, strengthened caregiving capacity, psychosocial support, and stigma reduction within the household, as these strategies are essential for preventing LtFU and improving clinical outcomes among PLWHA (Klau et al., 2022). Several studies have identified inadequate family support as a significant predictor of LtFU (p < 0.05) (Kurniawan et al., 2022).
Cross-tabulation analysis in this study demonstrated a statistically significant association between family support and LtFU. Among respondents with poor family support, 57.8% experienced LtFU, compared with only 7.0% among those with good family support. The Fisher’s Exact Test yielded a p-value of 0.000, indicating strong statistical significance. The odds ratio of 18.089 (95% CI: 6.8–47.93) suggests that PLWHA with inadequate family support were nearly 18 times more likely to experience LtFU than those with good family support. Family support plays a critical role in reducing the risk of LtFU by enhancing emotional, practical (e.g., medication reminders and accompaniment to clinic visits), and informational assistance, thereby strengthening patients’ engagement with HIV and ART services. In contrast, the absence of family support—manifested through rejection, household stigma, or pressure to pursue alternative treatments—has been strongly associated with treatment discontinuation and disengagement from care (Knight & Schatz, 2022).
Social factors, including family and broader social support as well as stigma, contribute significantly to patients’ risk of failing to return to care. Multinational studies have identified limited social support and socioeconomic barriers as key predictors of LtFU (Salimo et al., 2025),(Bankere et al., 2024). Evidence from Indonesia further supports these findings, with studies in Jakarta demonstrating a significant association between family support and adherence to ART (Aresta & Jumaiyah, 2020) and more recent research in Jember confirming the relationship between family support and ART adherence among mothers living with HIV (Skripsiwati et al., 2025). Overall, social support—particularly from family members—plays a vital role in reducing non-adherence and LtFU while enhancing patient engagement with healthcare services (Shivambu et al., 2023). Adolescents living with HIV often experience limited family or social support, resulting in lower motivation and supervision for long-term therapy adherence (Gebremichael et al., 2021).

E. Association Between Peer Support and Loss to Follow-Up (LtFU)
The results of this study indicate that 49.2% of respondents received adequate peer support, whereas 50.8% reported insufficient peer support. Peer support refers to interactions among individuals who share similar life experiences or health conditions, in this case, people living with HIV/AIDS. Such relationships provide emotional, informational, motivational, and instrumental support that may not always be available through formal healthcare services. Peer support extends beyond medical assistance by addressing psychological needs that are strongly influenced by social stigma (Pramatasari et al., 2025). Through shared experiences, PLWHA gain safe spaces to exchange information, share coping strategies, and reinforce mutual encouragement (Knight & Schatz, 2022).
This study found a significant association between peer support and LtFU among PLWHA. Of the 128 respondents who experienced LtFU, 81 (63.3%) reported inadequate peer support, whereas those who received good peer support exhibited a lower proportion of LtFU (36.7%). Statistical analysis demonstrated a significant relationship between peer support and LtFU (p = 0.000). The odds ratio of 4.395 (95% CI: 2.34–8.249) indicates that patients with poor peer support were nearly 4.4 times more likely to experience LtFU than those with adequate peer support. Peer support has been shown to enhance self-efficacy, particularly among adolescents and young adults (Widyawati et al., 2025), and to help PLWHA overcome practical barriers that may lead to missed treatment schedules or routine clinic visits (Aini et al., 2021). 
Overall, peer support demonstrates a protective effect against LtFU by improving service retention and treatment adherence through practical accompaniment, enhanced self-efficacy, sustained motivation, and emotional reinforcement (Meng et al., 2023), (Muthoni, 2025). Peer-led interventions, such as structured support groups and community peer navigators, have been associated with improved retention in care and better treatment outcomes, particularly when programs are well-structured and integrated into health systems (Ahmed et al., 2023). Conversely, the absence of peer support has been identified as a predictor of increased LtFU risk following ART initiation (Øgård-Repål et al., 2023). Evidence from systematic reviews indicates that peer support contributes to improved retention (risk ratio [RR] 1.07) and higher ART adherence (RR 1.06) within the first 12 months of HIV treatment (Berg et al., 2021). The presence of peer companions has also been associated with reduced LtFU rates (Purnomo et al., 2025), s peer interactions help alleviate stress and fear related to social stigma—factors that strongly influence treatment adherence and LtFU (Iryawan et al., 2022).
F. Association Between Healthcare Provider Support and Loss to Follow-Up (LtFU)
The study found that 61.3% of respondents perceived healthcare provider support as good, while 38.7% perceived it as inadequate. Perceived support from healthcare providers is closely associated with long-term treatment success. Attention to patient education and effective communication has been shown to improve patients’ knowledge, which in turn enhances treatment engagement and clinical outcomes (Gebremichael et al., 2021). Inadequate services may reinforce feelings of alienation and lack of appreciation among patients, thereby increasing the risk of treatment discontinuation (Endebu et al., 2024; Kiwanuka et al., 2020). Patient–provider interactions significantly influence medication adherence, retention in HIV clinical care, and long-term outcomes (Kristia et al., 2025). The quality of education delivered by healthcare providers is strongly associated with adherence and retention of patients living with HIV within healthcare services (Shayo et al., 2022). 
The results demonstrated a highly significant association between healthcare provider support and the occurrence of LtFU among people living with HIV/AIDS in Demak Regency. The majority of respondents who experienced LtFU belonged to the group receiving inadequate healthcare provider support (59.4%), whereas almost all respondents who did not experience LtFU reported receiving good healthcare provider support (98.6%). Fisher’s Exact Test yielded a p-value of 0.000, indicating a statistically highly significant association. Furthermore, the odds ratio (OR) of 102.308 (95% CI: 13.7–759.885) suggests that PLWHA receiving inadequate support from healthcare providers were more than 100 times more likely to experience LtFU compared to those receiving adequate support. The quality of the patient–provider relationship has been identified as a primary predictor of retention in HIV care (Rahma et al., 2023), (Beres et al., 2024).
A study by Kiplagat et al. (2021) in Kenya found that healthcare provider support—characterized by effective communication, continuous education, and non-discriminatory attitudes—significantly reduced the incidence of LtFU (Kiplagat et al., 2021). Healthcare provider support influences LtFU through several key mechanisms, including enhancing patients’ understanding of HIV and the importance of ART. Such support also helps patients cope with stress, anxiety, and depression commonly associated with an HIV diagnosis. Improved psychological stability contributes to greater patient engagement in long-term care (Goldstein et al., 2024). Conversely, stigma and discrimination within healthcare settings remain major drivers of treatment discontinuation among PLWHA (Nyblade et al., 2022). Patients who feel heard and respected are more likely to openly communicate concerns, including medication side effects and social barriers to care (Mwangala et al., 2021).

G. Association Between Stigma and Loss to Follow-Up (LtFU)
The study found that the majority of respondents (58.8%) were categorized as having low or manageable levels of stigma, while 41.2% experienced higher levels of stigma. HIV-related stigma varies across individuals depending on social context, family support, and experiences of discrimination (Arisudhana & Artati, 2022). Stigma may lead to social isolation and discriminatory treatment, ultimately reducing patient engagement with healthcare services and increasing the likelihood of loss to follow-up (Mufidah, 2025). HIV stigma is among the most extensively studied issues in the HIV/AIDS literature due to its broad impact on quality of life, mental health, service engagement, as well as prevention and treatment outcomes (Picón-Jaimes et al., 2025). Limited knowledge regarding HIV epidemiology, transmission mechanisms, and the effectiveness of treatment (ART/PrEP) may reinforce negative stereotypes and unfounded fears, which are further strengthened by social stigma and cultural structures (UNAIDS, 2024).
The analysis demonstrated a statistically significant association between perceived stigma and the occurrence of LtFU among PLWHA (p = 0.007). Respondents experiencing higher levels of stigma had a 2.395-fold increased risk of LtFU compared to those with lower stigma levels. This finding is consistent with previous studies identifying stigma as a major barrier to engagement in HIV care and continuity of treatment, including clinic attendance, retention within healthcare systems, and medication adherence (Dessie & Zewotir, 2024). Perceived stigma has been linked to reduced adherence to ART and lower retention in HIV care, particularly among younger populations. Anticipated stigma—such as fear of disclosure and social avoidance—represents one of the most significant barriers to healthcare engagement and transition to adult HIV care (Perger et al., 2025).
Stigma has been identified as an independent predictor of LtFU in both hospital and primary healthcare settings, alongside other factors such as younger age, poverty, and service-related challenges, highlighting the need for stigma-reduction interventions to reduce LtFU (Abugah & Yabelang, 2025). Community knowledge, education level, cultural acculturation, and socioeconomic status are associated with the degree of stigma perceived or expressed within society (Puspita et al., 2023). Both external and internalized stigma among PLWHA are strongly associated with depression and reduced motivation to continue antiretroviral therapy, thereby increasing the likelihood of treatment interruption and loss to follow-up (Nawfal et al., 2024).

H. Association Between Healthcare Services and Loss to Follow-Up (LtFU)
The study found that 52.3% of respondents perceived healthcare services as good, while 47.7% perceived them as inadequate. Healthcare services for PLWHA constitute a critical component of the public health response to the HIV epidemic. Antiretroviral therapy (ART) remains the cornerstone of HIV/AIDS control strategies, as it has been clinically proven to reduce viral load, slow disease progression, and improve patients’ quality of life. However, the success of ART is highly dependent on the continuum of care—from diagnosis and ART initiation to retention in care and achievement of viral suppression. In Indonesia, the number of people living with HIV has reached hundreds of thousands, yet only a proportion remain actively engaged in care, with substantial gaps observed in treatment coverage and viral suppression (Imtihani & Menap, 2025). Service-related aspects such as accessibility, effective communication, staff friendliness, medication availability, facility comfort, and clarity of information form the foundation for addressing HIV/AIDS care challenges (Baleeta et al., 2023).
The study demonstrated a significant association between healthcare service quality and the occurrence of LtFU. Respondents who perceived healthcare services as inadequate had nearly a 12-fold higher risk of experiencing LtFU compared to those who received good-quality services (OR = 12.058; p = 0.000). LtFU represents a major challenge in HIV services, as patients who disengage from care are less likely to adhere consistently to ART, increasing the risk of drug resistance, opportunistic infections, and failure to achieve viral suppression. Studies conducted in Ghana and other local settings have similarly shown that LtFU is strongly influenced by service-related factors, family support, and patients’ health perceptions (Andriani et al., 2024). Other studies have identified patient origin and referral status as predictors of LtFU in urban settings such as Depok, underscoring the need for robust support systems for patients undergoing long-term HIV treatment (Putri et al., 2025).
The quality of HIV/AIDS healthcare services encompasses multiple dimensions, including staff attitude, waiting time, clarity of information, and physical facilities, all of which are associated with care outcomes and ART adherence (Edwards et al., 2025). ART adherence in Surakarta has been shown to depend on both individual and healthcare service factors that ensure patients follow treatment regimens correctly (Nurhayatun et al., 2025). Research in sub-Saharan Africa indicates that differentiated service delivery models (DSDMs), which offer greater flexibility, significantly improve patient satisfaction and treatment retention (Baleeta et al., 2023). Efforts to reduce LtFU must therefore include improvements in service delivery systems—such as staff training, reduction of access barriers, protection of patient confidentiality, and provision of patient support services—in addition to purely clinical strategies (Sambayi et al., 2024). Effective educational interventions, including patient empowerment to understand the importance of adherence, have been shown to enhance long-term engagement in care and reduce the risk of LtFU (Sasono et al., 2022).

I. Association between Access to Services and Loss to Follow-Up (LtFU)
The study found that 62.3% of respondents were classified as having good access to HIV services, while 37.7% experienced poor access, with a mean total access score of 26.68. This indicates that overall service accessibility remains moderate and has not yet reached an optimal level. Ease of access to healthcare facilities includes travel time, distance to health services, and transportation availability (Arif et al., 2025). In the context of HIV care, access encompasses not only physical reachability of health facilities but also linkage to care, continuity of care (retention), affordability, service acceptability, and the presence of social and legal support systems, particularly for patients facing stigma and discrimination (Timilsina et al., 2024). Several respondents reported persistent difficulties in accessing services, especially due to geographical barriers and high transportation costs  (Mlangeni et al., 2025).
This study demonstrated a highly significant association between access to healthcare services and the occurrence of Loss to Follow-Up (LtFU). Patients experiencing difficult access had approximately 96 times higher odds of becoming LtFU compared to those with easy access (OR = 95.926; p < 0.001). This finding aligns with previous studies indicating that barriers to healthcare access—such as transportation difficulties, social stigma, limited social support, and negative attitudes of healthcare providers—substantially increase the likelihood of missed clinic visits and treatment discontinuation (Asyari et al., 2024). Within the global HIV care continuum, limited access has been identified as a major contributor to gaps in both linkage to care and retention in care (Cristina et al., 2025). 
Cohort studies and predictive analyses consistently report that patients with restricted access to HIV services have significantly higher odds of LTFU across diverse age groups and clinical profiles. Evidence suggests that improving access through decentralization of services, multi-month ART dispensing, flexible clinic hours, transportation support, cost reduction, and stigma-reduction interventions can substantially decrease LTFU rates (Gebremichael et al., 2021). Health services perceived as unresponsive or unfriendly further diminish patient motivation to remain engaged in care (Timilsina et al., 2024). Therefore, retention strategies must prioritize eliminating access barriers as a critical step toward improving patient retention and achieving the global 95-95-95 HIV targets (Hoang et al., 2022).

J. Association between Health Service Policy and Loss to Follow-Up (LtFU)
The study found that 51.8% of respondents perceived HIV service policies as “good,” while 48.2% rated them as “poor,” with a mean policy score of 27.11 (range 14–43). Health service policies for HIV/AIDS encompass a set of rules, procedures, and clinical guidelines designed to facilitate access, ensure service quality, protect patient rights, and promote adherence to antiretroviral therapy (ART) (Choirunnisa et al., 2025). Health policy frameworks play a significant role in shaping Loss to Follow-Up (LTFU) among people living with HIV (Mugenyi et al., 2022). Global HIV response strategies, including the 90-90-90 and 95-95-95 targets, provide policy direction for national HIV programs and healthcare delivery systems. Policy quality—reflected in patient understanding, service consistency, privacy protection, and procedural simplicity—has a substantial impact on continuity of care (Dhir, 2025).
Statistical analysis revealed a significant association between service policy quality and LtFU. Among respondents who experienced LtFU, the majority were in the group perceiving policies as poor (63.3%). Conversely, among those who did not experience LtFU, most reported receiving services under good policy conditions (78.9%). Fisher’s Exact Test yielded a p-value of 0.000, confirming a statistically significant relationship between health service policy and LtFU. The Odds Ratio (OR = 6.434; 95% CI: 3.2–12.62) indicates that patients exposed to poor service policies were approximately 6.4 times more likely to experience LtFU than those receiving services under good policies. 
Policy interventions that focus solely on access without addressing sociodemographic factors and service-related aspects are less effective in reducing loss to follow-up (LTFU); programs that incorporate community support, active patient tracking, and repeated counseling demonstrate better retention outcomes (Pugh et al., 2022). Research also highlights that the highest risk of LTFU occurs within the first 6–12 months following ART initiation, emphasizing the need for policy reinforcement during this critical period (Endebu et al., 2024). Effective policies to combat LTFU must therefore be comprehensive, strengthening facility capacity, referral governance, patient-tracking mechanisms, and social interventions addressing contextual barriers faced by patients (Mugenyi et al., 2022). Inconsistent service delivery and fragmented implementation across healthcare providers negatively affect patient experiences and retention (Dessie & Zewotir, 2024). Moreover, literature consistently reports that service-level barriers and stigma within healthcare facilities significantly undermine ART adherence and continuity of care (Alandia & Yona, 2025).

K. Factors Associated with Loss to Follow-Up (LtFU)
This study identified several factors significantly associated with Loss to Follow-Up (LtFU) among HIV/AIDS patients in Demak Regency in 2025 (N = 199). Among the ten independent variables analyzed, inadequate knowledge was associated with a 4.6-fold increased risk of LtFU (OR = 4.629; p = 0.016; 95% CI: 1.330–16.118). Negative attitudes toward treatment or healthcare services increased the likelihood of LtFU nearly fivefold (OR = 4.966; p = 0.011; 95% CI: 1.445–17.069). Poor perception emerged as a substantial risk factor, increasing the odds of LtFU by approximately 6.4 times (OR = 6.431; p = 0.003; 95% CI: 1.875–22.057). Negative perceptions may hinder patient engagement and sustained participation in HIV care services. Family support demonstrated a strong protective role; patients with inadequate family support had nearly 12.8 times higher odds of experiencing LtFU (OR = 12.799; p = 0.002; 95% CI: 2.622–62.466). Access to healthcare services showed the greatest influence in the multivariate model, with patients facing difficult access having approximately 23 times higher odds of LtFU (OR = 22.941; p = 0.043; 95% CI: 1.104–476.732), identifying access as the primary determinant of LtFU in this study.
Loss to Follow-Up refers to patients who fail to attend scheduled clinical visits or medication pick-ups for a defined period (e.g., 90 days or more). LTFU remains a major challenge in HIV services, particularly in low- and middle-income countries, due to complex HIV epidemiology and health system limitations. Retention in care is critical not only for individual health outcomes but also for public health, as non-retained patients are more likely to experience disease progression, develop drug resistance, and contribute to ongoing HIV transmission within the community (Salimo et al., 2025).
The determinants of LTFU in HIV care are multifactorial, encompassing individual, social, economic, clinical, and health system–related factors. Cross-national studies report wide variability in LTFU prevalence depending on definitions, settings, and population characteristics; however, it remains a persistent issue across HIV programs globally. Common predictors include younger age, low socioeconomic status, insufficient social support, transportation challenges, advanced disease stage, low CD4 count, and ART-related side effects (Kebede et al., 2021). Previous research also emphasizes that limited knowledge of HIV and ART reduces understanding of the importance of long-term retention, thereby increasing the risk of treatment discontinuation. ounger age, lower educational attainment, financial instability, substance use, stigma, and lack of family or social support are among the most frequently reported factors associated with LTFU among people living with HIV (Salimo et al., 2025). Family support has been consistently identified as a key predictor of retention in HIV care, as it mitigates stigma and enhances patient motivation (Andriani et al., 2024). Faktor usia muda, pendidikan rendah, ketidakstabilan keuangan, konsumsi obat terlarang, stigma, serta kurangnya dukungan keluarga/sosial merupakan faktor yang sering dikaitkan dengan LTFU di antara orang hidup dengan HIV (Salimo et al., 2025).

L. Limitations of the Study
This study examined behavioral and psychosocial variables—including knowledge, attitudes, perceptions, social support, stigma, and healthcare services—using a self-report questionnaire. This approach is subject to several limitations, particularly information bias, such as recall bias and social desirability bias, whereby respondents may provide answers perceived as socially acceptable, especially when addressing sensitive issues such as HIV/AIDS, stigma, and treatment adherence. In addition, this study did not fully explore policy-level and health system factors in depth, including financing mechanisms, cross-regional referral policies, healthcare workforce workload, consistent availability of antiretroviral therapy (ART), and the local-level implementation of national HIV/AIDS policies. These limitations may have influenced the comprehensiveness of the findings related to systemic determinants of loss to follow-up.

CONCLUSIONS
The majority of people living with HIV/AIDS in Demak Regency were of productive age, predominantly female, with secondary or higher educational attainment and relatively stable clinical conditions, as indicated by CD4 counts ≥200 cells/mm³, early disease stage, use of second-line ART regimens, and minimal comorbidities. The findings demonstrate that loss to follow-up (LtFU) is associated with multiple interrelated factors, including individual-level factors such as knowledge, attitudes, and perceptions; social factors comprising family support, peer support, and stigma; as well as service-related and structural factors, including healthcare provider support, service quality, access to healthcare facilities, and HIV/AIDS service policies. The interaction of these factors collectively influences continuity of care and patient adherence to antiretroviral therapy.
Based on these findings, strengthening the role of local Health Authorities in monitoring and tracing patients who are lost to follow-up through integrated data systems and more flexible referral policies is essential. Healthcare facilities and providers are encouraged to enhance the delivery of empathetic, educational, and continuous care, while reinforcing patient accompaniment and support mechanisms. Family and community support remains a critical element in reducing stigma and sustaining treatment continuity. Furthermore, future research should adopt longitudinal or mixed-methods designs and expand investigations into policy and health system dimensions to achieve a more comprehensive understanding of the determinants of loss to follow-up among people living with HIV/AIDS.
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