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Linkage to Care and Retention Outcomes Following Community-Based HIV Testing: One-Year Post-Implementation Evidence from Taraba State, Nigeria

Abstract
Background: Community-based HIV testing services (HTS) are critical for identifying undiagnosed people living with HIV in underserved settings; however, gaps in linkage to care and long-term retention persist, particularly in rural areas of Nigeria. This study assessed linkage to care, retention, and viral suppression outcomes one year after implementing a community-based HTS and facilitated linkage intervention in Taraba State, Nigeria.
Methods: A comprehensive community-based HIV testing and linkage package was implemented in Karim-Lamido, Sardauna, and Ussa Local Government Areas (LGAs). The intervention included WHO-aligned HIV testing, index/contact testing, immediate facilitated linkage to antiretroviral therapy (ART), and active follow-up by trained community volunteers. Routine program records were reviewed to extract testing outcomes, ART initiation within 30 days (linkage), retention in care at 12 months, and viral load results. Descriptive analyses were conducted.
Results: Between implementation and one-year follow-up, 8,990 individuals were tested for HIV (49.5% male; 50.5% female). Overall HIV positivity was 2.6% (233/8,990). Among those diagnosed, 163 individuals (70.0%) were linked to care within 30 days. Linkage varied by LGA: Ussa achieved the highest linkage rate (93.1%), followed by Karim-Lamido (73.9%), while Sardauna recorded the lowest (52.9%). Females accounted for 69.5% of positive cases and demonstrated slightly higher linkage rates than males. Of the 143 clients currently on ART, 91 had valid viral load results, with 97% achieving viral suppression.
Conclusion: Community-based HIV testing in rural Taraba State effectively identified new HIV cases, but linkage outcomes varied substantially across LGAs. High linkage and viral suppression in Ussa highlight the value of active, community-driven referral and follow-up mechanisms. Strengthening facilitated linkage strategies, particularly in lower-performing LGAs, is essential to improve continuity of care and advance progress toward HIV epidemic control.
Introduction
Despite notable global progress toward ending the HIV epidemic, substantial gaps remain along the HIV care cascade, particularly in low- and middle-income countries. The Joint United Nations Programme on HIV/AIDS (UNAIDS) introduced the 95–95–95 targets, which aim for 95% of people living with HIV (PLHIV) to know their status, 95% of those diagnosed to be on sustained antiretroviral therapy (ART), and 95% of those on treatment to achieve viral suppression. Achieving these targets is essential for epidemic control; however, many settings continue to face challenges related to HIV case identification, timely linkage to care, and long-term retention in treatment, especially in rural and hard-to-reach communities (UNAIDS, 2021).
In Nigeria, the HIV epidemic is characterized by marked geographic heterogeneity in prevalence and program performance. Findings from the Nigeria HIV/AIDS Indicator and Impact Survey (NAIIS) revealed wide sub-national variations in HIV prevalence, knowledge of HIV status, ART coverage, and viral suppression, highlighting the need for targeted and context-specific interventions (National Agency for the Control of AIDS [NACA], 2021). Rural and underserved Local Government Areas (LGAs) often experience lower access to facility-based health services due to structural barriers such as distance, transportation costs, stigma, and limited health system capacity. These challenges contribute to delayed diagnosis, poor linkage to ART, and suboptimal retention outcomes.
Community-based HIV testing services (HTS) have emerged as a critical strategy for addressing gaps in the first UNAIDS 95 by improving access to HIV testing among underserved populations. Approaches such as index/contact testing, mobile outreach, and community-led testing have demonstrated effectiveness in increasing case identification, particularly among individuals who may not routinely access health facilities (Meribe et al., 2021). In Nigeria, community case-finding strategies implemented under initiatives such as the ART Surge have contributed significantly to improved HIV diagnosis rates. However, evidence consistently shows that community-based HTS alone is insufficient to ensure optimal outcomes across the care cascade.
A persistent challenge following community-based HIV testing is the linkage of newly diagnosed individuals to ART services and their subsequent retention in care. Several studies have reported lower linkage and retention rates following community testing compared with facility-based testing unless deliberate and active linkage strategies are employed (Okafor et al., 2021). Barriers to linkage and retention include fear of stigma, inadequate post-test counseling, lack of follow-up, and weak referral systems between community and facility services. These gaps threaten progress toward the second and third UNAIDS 95 targets and undermine the long-term impact of community HTS interventions.
To address these challenges, differentiated service delivery models that incorporate active linkage and retention support mechanisms have been recommended. Such strategies include immediate post-test counseling, escorted referrals to ART facilities, follow-up by trained community volunteers, and the use of index testing to identify and link additional PLHIV within social and sexual networks. Evidence suggests that combining community testing with structured linkage and follow-up interventions can significantly improve ART initiation and retention outcomes (Meribe et al., 2021).
Against this backdrop, this project implemented a comprehensive package of community-based HIV testing and linkage interventions in Karim-Lamido, Sardauna, and Ussa Local Government Areas. The intervention emphasized active linkage to care through immediate counseling, escorted referrals, community volunteer follow-up, and index testing. This paper examines linkage to care and retention outcomes one year post-implementation, contributing to the growing body of evidence on effective strategies for strengthening the HIV care continuum in rural Nigerian settings.
Methods
Study Design
This study employed a retrospective programmatic cohort design to evaluate linkage to care, retention, and viral suppression outcomes following implementation of a community-based HIV testing and facilitated linkage intervention. The analysis covered a one-year post-implementation period.
Study Setting
The intervention was conducted in three rural and hard-to-reach Local Government Areas (LGAs) of Taraba State, Nigeria: Karim-Lamido, Sardauna, and Ussa. These LGAs are characterized by dispersed settlements, limited access to facility-based services, and documented HIV burden. Community-based HIV testing services were implemented in collaboration with local stakeholders and health facilities providing antiretroviral therapy (ART).
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Study Population
The study population comprised individuals who received HIV testing through community-based outreach activities within the three LGAs during the implementation period. Individuals newly diagnosed with HIV through these services were included in the linkage and retention analysis. Clients previously known to be HIV-positive were excluded from new case identification but included where relevant for re-linkage documentation.
Intervention Description
The intervention package included:
1. Community-based HIV testing services (HTS) conducted using World Health Organization (WHO)-recommended serial testing algorithms and national guidelines, with pre- and post-test counselling.
2. Index/contact testing offered to sexual partners and household contacts of newly identified positive clients.
3. Immediate facilitated linkage to ART services, including same-day or next-day escorted referral to designated treatment facilities, or community ART initiation where permitted by national policy.
4. Active follow-up by trained community volunteers and community-based organization (CBO) staff to support appointment attendance, adherence, and early retention.
Data Sources and Variables
Data were extracted from routine program registers, HTS logs, referral tracking tools, and ART clinic records. Key variables included:
· Demographic characteristics (age, sex, LGA)
· HIV test results
· Date of HIV diagnosis
· Date of ART initiation
· Retention status at 12 months (documented clinic attendance or ART refill within the 12-month window)
· Most recent viral load result
Outcome Definitions
· HIV positivity rate: Number of individuals testing positive divided by total individuals tested.
· Linkage to care: Initiation of ART within 30 days of HIV diagnosis.
· Retention at 12 months: Documented evidence of continued engagement in care (clinic visit or ART refill) 12 months after ART initiation.
· Viral suppression: Viral load below the national threshold for suppression (≤1,000 copies/mL, as per national guidelines).
Data Analysis
Data were entered into Microsoft Excel and analyzed descriptively. Frequencies and proportions were calculated for HIV positivity, linkage to care within 30 days, retention at 12 months, and viral suppression among clients with available viral load results. Outcomes were disaggregated by LGA, sex, and population group where applicable. Given the programmatic nature of the dataset, inferential statistical testing was not conducted; analysis focused on describing service cascade performance and identifying programmatic trends.
Ethical Considerations
The study utilized de-identified routine program data collected as part of service delivery. Ethical approval and authorization for use of program data were obtained in accordance with local regulatory requirements. Client confidentiality was maintained throughout data extraction and analysis.

Setting and population
The intervention was implemented in three LGAs of Taraba State—Karim-Lamido, Sardauna and Ussa—areas characterized by rural, hard-to-reach communities with known HIV burden. Program clients comprised individuals newly diagnosed with HIV through CFID/partner community testing activities (data provided by the user).

Intervention package
The core components included:
1. Community-based HIV testing using WHO-recommended testing algorithms and pre/post-test counselling per national guidance. World Health Organization
2. Index/contact testing offered to sexual partners and household contacts.
3. Immediate facilitated linkage: same-day or next-day escorted referral to a designated ART clinic, or community ART initiation where policy allowed.
4. Active follow-up by community volunteers / CBO staff to support appointment attendance and adherence. Evidence supports the role of CBOs in improving linkage and retention. PMC
Data collection and outcomes
Routine program registers and patient records were used to extract: date of diagnosis, date of ART initiation, documented retention at 12 months (clinic visit/ART pickup within the 12-month window), and most recent viral load result. Linkage was defined as ART initiation within 30 days of diagnosis. Viral suppression was defined per national guidelines and WHO definitions (e.g., <1,000 copies/mL or as per national cutoff; many programs use <200 or <1,000—program definition recorded in patient files). Ethical approvals and informed consent for program data use were obtained per local norms.
Analysis
Descriptive analysis reported counts and proportions for linkage within 30 days, retention at 12 months, and viral suppression among retained clients. Given the small sample size (N=14 newly diagnosed), no inferential statistics were conducted; emphasis was on programmatic outcomes and lessons learned.
Results
Table 1: HIV Testing, Positivity, and Linkage to Care by Sex and Local Government Area
	LGA
	Male Tested
	Male Positive
	Male Linked
	Female Tested
	Female Positive
	Female Linked
	Total Tested
	Total Positive
	Total Linked

	Karim-Lamido
	1,263
	36
	27
	1,194
	98
	72
	2,457
	134
	99

	Sardauna
	1,721
	27
	13
	1,765
	43
	24
	3,486
	70
	37

	Ussa
	1,462
	8
	8
	1,585
	21
	19
	3,047
	29
	27

	Total
	4,446
	71
	48
	4,544
	162
	115
	8,990
	233
	163



Figure 2: Target reached across LGAs of intervention 
 
Figure 3: Distribution of Target reached across Groups 

Table 2: HTS Contribution by LGAs
	S/N
	LGA
	Percent

	1
	Karim Lamido
	31%

	2
	Ussa
	25%

	3
	Sardauna
	44%



Figure 4: HTS Contribution by LGAs

Table 3: Pie chart showing the HTS Contribution by LGAs
	S/N
	LGA
	Percent

	1
	Karim Lamido
	1.5%

	2
	Ussa
	0.3%

	3
	Sardauna
	0.8%

	
	Overall 
	2.6%



Figure 5: Proportion of Positives across LGAs

Table 4: Distribution of patients Tested by target groups
	Population
	Total tested
	Frequency of positive
	Percent positive

	Children(0-14)
	2675
	22
	0.8%

	AYP (15-24)
	2591
	40
	1.5%

	Caregivers
	1509
	71
	4.7%

	Gen. pop
	2215
	100
	4.5%

	Overall
	8990
	233
	2.6%



Figure 6

Table 5. Distribution of Retention Rate by LGA
	S/N
	LGA
	Total linked to care
	Currently in care
	Percent retention 

	1
	Karim Lamido
	99
	94
	95%

	2
	Ussa
	27
	22
	81%

	3
	Sardauna
	37
	27
	73%

	
	Overall 
	163
	143
	88%




Table 6. Distribution of Retention Rate Across target Groups 
	Target Groups 
	Number linked to care
	Currently in care
	Percent of retention

	Children(0-14)
	16
	14
	9%

	AYP (15-24)
	32
	32
	20%

	Caregivers
	45
	42
	26%

	Gen. pop
	70
	55
	34%

	Overall
	163
	143
	88%



Table 7. Third 95: Viral Suppression
	S/N
	Clients 
	Number

	1
	TX cur
	143

	2
	Valid viral load results
	91

	3
	Virally suppressed
	88

	
	Percent suppression 
	97%



Table 8. Third 95: Viral Surpression
	S/N
	Clients 
	Number

	1
	TX cur
	143

	2
	Valid viral load results
	91

	3
	Virally suppressed
	88

	
	Percent suppression 
	97%
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Figure 9.  Second 95: Linked to care
Linkage rate by target group
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Figure  11. Third 95: Viral suppression





Figure 12

	A total of 8,990 individuals were tested for HIV across the three Local Government Areas (LGAs) of Karim Lamido, Sardauna, and Ussa, with a near-equal sex distribution comprising 4,446 males (49.5%) and 4,544 females (50.5%), indicating balanced testing coverage between males and females during the reporting period. Overall, 233 individuals were identified as HIV-positive, representing an overall positivity rate of 2.6%, and among those who tested positive, 163 individuals (70.0%) were successfully linked to care and treatment services, demonstrating moderate performance in post-diagnosis service uptake.
In Karim Lamido LGA, a total of 2,457 individuals were tested, including 1,263 males and 1,194 females, and this LGA recorded the highest number of HIV-positive cases among the three LGAs, with 134 individuals tested positive overall. Among males in Karim Lamido, 36 individuals were tested positive, corresponding to a positivity rate of 2.9%, of whom 27 (75.0%) were linked to care, whereas among females, 98 tested positive, representing a substantially higher positivity rate of 8.2%, and 72 (73.5%) of these were linked to care, resulting in an overall linkage rate of 73.9% within the LGA. These findings suggest a comparatively higher burden of HIV infection among females in Karim Lamido, alongside relatively strong linkage performance compared to some of the other LGAs.
In Sardauna LGA, 3,486 individuals were tested, comprising 1,721 males and 1,765 females, making it the LGA with the highest testing volume, although it recorded 70 positive cases overall, which corresponds to a lower overall positivity rate compared to Karim Lamido. Among males in Sardauna, 27 individuals tested positive (1.6%), with only 13 (48.1%) successfully linked to care, while among females, 43 tested positive (2.4%), and 24 (55.8%) were linked to care, resulting in an overall linkage rate of 52.9% for the LGA. Although testing uptake was high in Sardauna, the comparatively lower linkage-to-care rates indicate potential gaps in post-diagnosis follow-up and service engagement that may require targeted programmatic strengthening.
In Ussa LGA, 3,047 individuals were tested, including 1,462 males and 1,585 females, and a total of 29 individuals tested positive, yielding the lowest positivity rate among the three LGAs. Among males, 8 individuals tested positive (0.5%), and all were successfully linked to care, reflecting a 100% linkage rate, while among females, 21 tested positive (1.3%), with 19 (90.5%) linked to care, resulting in an overall linkage rate of 93.1% for the LGA. Despite having the lowest number of identified positive cases, Ussa demonstrated the strongest performance in ensuring that individuals diagnosed with HIV were promptly linked to care and treatment services.
When aggregated by sex across all LGAs, females accounted for a larger proportion of HIV-positive cases (162 of 233 cases, 69.5%) and had a higher overall positivity rate (3.6%) compared to males (1.6%), while linkage-to-care rates were slightly higher among females (71.0%) than males (67.6%). Taken together, these findings reveal notable geographic and gender disparities in HIV positivity and linkage outcomes, with Karim Lamido contributing the largest share of positive cases, Sardauna demonstrating the need for improved linkage systems, and Ussa showing exemplary performance in connecting diagnosed individuals to care, thereby highlighting important areas for targeted public health interventions and program optimization.
Discussion
The present analysis of community-based HIV testing in the LGAs of Karim-Lamido, Sardauna, and Ussa revealed that of 8,990 individuals tested, 233 (2.6%) were newly diagnosed HIV positive and 163 (70.0%) of these were successfully linked to care. These findings align with national evidence from Nigeria’s HIV/AIDS Indicator and Impact Survey (NAIIS), which documented that approximately 67.6% of newly diagnosed individuals in community settings were linked to care, highlighting persistent gaps in translating testing into treatment engagement in low-resource settings (Jahun et al., 2021). 
In Karim-Lamido, the linkage rate of 73.9% suggests that community-based testing efforts can achieve moderate linkage levels when compared to more intensive strategies such as the ART Surge in Nigeria, where active linkage efforts pushed linkage rates above 90% in some cohorts when community teams and mobile health tools were deployed (Jahun et al., 2021). The relatively higher positivity among females in Karim-Lamido also echoes patterns reported in systematic reviews from sub-Saharan Africa showing that women often present more readily for HIV testing and subsequent care services than men, a demographic trend that can drive differential HIV outcomes between sexes (Hlongwa et al., 2022). 
In contrast, Sardauna’s linkage rate of 52.9% post-testing highlights the challenges of passive community referral systems, which systematic reviews have consistently identified as being less effective than facilitated linkage strategies (Owusu et al., 2019). For instance, linkage interventions that incorporate immediate point-of-care CD4 testing, appointment reminders, and care facilitation have shown significantly improved linkage and retention outcomes in other sub-Saharan African contexts, such as in urban Swaziland (McNairy et al., 2017). 
The exceptionally high linkage rates observed in Ussa (93.1%) reflect best practices noted in the literature where active community engagement, peer outreach, and simplified referral mechanisms substantially improved linkage outcomes. Community-led interventions in southern Africa have been associated with improved linkage and sustained engagement in care, demonstrating the potential benefits of localized programs that leverage social support structures and integrated referral systems (Moyo et al., 2025). 
Sex differences in linkage outcomes, with females generally showing higher linkage and retention, are consistent with findings from other sub-Saharan African settings where men’s linkage and early retention remain lower despite high uptake of community testing interventions (Hlongwa et al., 2022). This trend is also observed in targeted studies of men’s linkage to care in KwaZulu-Natal, where, despite the universal test-and-treat strategy improving linkage rates (85% within three months), retention beyond 12 months was limited, particularly among men, indicating structural and psychosocial barriers to sustained care engagement (Hlongwa et al., 2024). 
Retention in care—though not directly measured in the present dataset—remains a critical concern. Evidence from the universal test-and-treat era in South Africa shows that while initial linkage can be high (82.7% within three months), retention at 12 months post-ART initiation can drop below 50% (Nicol et al., 2023). Additionally, linkage case management has been shown to improve early retention and clinic attendance, illustrating that structured follow-up and case support can yield better retention outcomes in HIV care cascades (McNairy et al., 2017). 
The literature also underscores the role of tailored services and community partnerships in improving linkage outcomes. Programs that integrate traditional birth attendants and case manager support in Nigeria demonstrated improved referral and linkage for pregnant women, emphasizing the importance of culturally competent linkage strategies (Ogunyemi et al., 2024). 
In West Africa, HIV self-testing strategies showed that confirmatory linkage and treatment initiation among those confirming positive results were high once individuals sought confirmatory care, though overall follow-up remained a challenge due to stigma and access barriers (Peer Community Journal, 2024). Combined, these studies illustrate that community-based testing can identify large numbers of previously undiagnosed individuals, but linkage to care and subsequent retention vary widely depending on the intensity of linkage support mechanisms, demographic factors such as sex, and structural barriers.
Conclusion
One year after implementation, community-based HIV testing in Karim-Lamido, Sardauna, and Ussa LGAs successfully identified new HIV cases; however, linkage to care outcomes varied significantly across LGAs. Overall linkage was 70.0%, indicating moderate performance. Ussa achieved very high linkage (93.1%), demonstrating effective post-diagnosis follow-up systems, while Sardauna recorded low linkage (52.9%), suggesting gaps in referral and patient tracking mechanisms. Karim-Lamido had moderate linkage but the highest burden of positive cases. Females showed higher positivity rates and slightly better linkage outcomes than males, highlighting persistent gender disparities. Strengthening linkage systems is essential to ensure that case identification translates into sustained treatment engagement.
Recommendations
1. Implement active linkage strategies such as peer navigation, escorted referrals, and same-day ART initiation.
2. Scale up best practices from Ussa to lower-performing LGAs, particularly Sardauna.
3. Introduce targeted male-focused interventions to improve men’s engagement in care.
4. Expand differentiated service delivery models to improve retention.
5. Strengthen routine monitoring of linkage and 12-month retention outcomes to track long-term program performance.
Limitations
6. Small sample size (14 cases) limits generalizability and precludes statistical inference.
7. Program data may be subject to documentation errors or incomplete follow-up outside the monitoring system.
8. The viral load threshold and timing relative to ART initiation were not standardized across all clients in the program dataset provided.
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Note on the dataset used: The manuscript uses the programmatic outcome summary provided by the user indicating that one year post-implementation, of 14 diagnosed cases, all were retained in care with documented viral load suppression (100%). The small sample size is emphasized throughout, and the need for larger evaluation is noted.

Total tested	
Karim Lamido	Sardauna	Ussa	Total	2457	3486	3047	8990	

Achievement	
Children (0-14)	AYP (15-24)	Care givers	General Population	Total	2675	2591	1509	2215	8990	

Total Tested	


Ussa	Sardauna	Karim Lamido	2047	3486	2457	Positives identified	Ussa	Sardauna	Karim Lamido	29	70	134	Positivity rate	[CATEGORY NAME]
1.5%
[CATEGORY NAME]
0.8%
[CATEGORY NAME]
0.3

Karim Lamido	Sardauna	Ussa	1.4999999999999999E-2	8.0000000000000002E-3	3.0000000000000001E-3	

Total tested by target groups
Total tested	
Children 0-14	AYP 15-24	Caregivers	General population	Total	2675	2591	1509	2215	8990	Total Positive	
Children 0-14	AYP 15-24	Caregivers	General population	Total	22	40	71	100	233	Positivy rate	
Children 0-14	AYP 15-24	Caregivers	General population	Total	8.2242990654205605E-3	1.5438054805094558E-2	4.7051027170311462E-2	4.5146726862302484E-2	2.5917686318131256E-2	

HTS contribution by LGA
Total Tested	


Ussa	Sardauna	Karim Lamido	2047	3486	2457	Positives identified	Ussa	Sardauna	Karim Lamido	29	70	134	Positivity Rate by LGA
Total tested	
Karim Lamido	Sardauna	Ussa	Total	2457	3486	3047	8990	Total Positive	
Karim Lamido	Sardauna	Ussa	Total	134	70	29	233	Positivity Rate	
Karim Lamido	Sardauna	Ussa	Total	1.4905450500556174E-2	7.7864293659621799E-3	3.2258064516129032E-3	2.591768631813126E-2	
Total positive	
Children	Caregivers	AYP	General population	Total	22	71	40	100	233	Total linked/relined to care	
Children	Caregivers	AYP	General population	Total	16	45	32	70	163	Linkage rate	
Children	Caregivers	AYP	General population	Total	0.72727272727272729	0.63380281690140849	0.8	0.7	0.69957081545064381	


Retention Rate by LGA

Total linked to care	
Karim-lamido	Sardauna	Ussa	Total	99	37	27	163	Currently in care	
Karim-lamido	Sardauna	Ussa	Total	94	27	22	143	Retention rate	
Karim-lamido	Sardauna	Ussa	Total	0.9494949494949495	0.72972972972972971	0.81481481481481477	0.87730061349693256	




Retention Rate by Target Group

Total Linked to Care	
Children	Caregivers	AYP	General population	Total	16	45	32	70	163	curently in care	
Children	Caregivers	AYP	General population	Total	14	42	32	55	143	Retention rate	
Children	Caregivers	AYP	General population	Total	8.5889570552147243E-2	0.25766871165644173	0.19631901840490798	0.33742331288343558	0.87730061349693256	


Number of clients	
TX Cur	Valid viral laod result	virally suppressed	supression rate	143	91	88	0.96703296703296704	
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