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Abstract

Background

Ineffective linkage to care (LTC) is a known challenge for community HIV testing. To over-

come this challenge, a robust linkage to care strategy was adopted by the 2018 Nigeria HIV/

AIDS Indicator and Impact Survey (NAIIS). The NAIIS linkage to care strategy was further

adapted to improve Nigeria’s programmatic efforts to achieve the 1st 90 as part of the Nige-

ria Antiretroviral Therapy (ART) Surge initiative, which also included targeted community

testing. In this paper we provide an overview of the NAIIS LTC strategy and describe the

impact of this strategy on both the NAIIS and the Surge initiatives.

Methods

The NAIIS collaborated with community-based organizations (CBOs) and deployed mobile

health (mHealth) technology with real-time dashboards to manage and optimize community

LTC for people living with HIV (PLHIV) diagnosed during the survey. In NAIIS, CBOs’ role
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was to facilitate linkage of identified PLHIV in community to facility of their choice. For the

ART Surge, we modified the NAIIS LTC strategy by empowering both CBOs and mobile

community teams as responsible for not only active LTC but also for community testing,

ART initiation, and retention in care.

Results

Of the 2,739 PLHIV 15 years and above identified in NAIIS, 1,975 (72.1%) were either

unaware of their HIV-positive status (N = 1890) or were aware of their HIV-positive status

but not receiving treatment (N = 85). Of these, 1,342 (67.9%) were linked to care, of which

952 (70.9%) were initiated on ART. Among 1,890 newly diagnosed PLHIV, 1,278 (67.6%)

were linked to care, 33.7% self-linked and 66.3% were linked by CBOs. Among 85 known

PLHIV not on treatment, 64 (75.3%) were linked; 32.8% self-linked and 67.2% were linked

by a CBO. In the ART Surge, LTC and treatment initiation rates were 98% and 100%,

respectively. Three-month retention for monthly treatment initiation cohorts improved from

76% to 90% over 6 months.

Conclusions

Active LTC strategies by local CBOs and mobile community teams improved LTC and ART

initiation in the ART Surge initiative. The use of mHealth technology resulted in timely and

accurate documentation of results in NAIIS. By deploying mHealth in addition to active LTC,

CBOs and mobile community teams could effectively scale up ART with real-time documen-

tation of client-level outcomes.

Introduction

Over the last 15 years (2004–2019), Nigeria identified and initiated treatment for at least 1.2

million people living with HIV (PLHIV) [1]. In 2014, the Joint United Nations Program on

HIV/AIDS (UNAIDS) set 90-90-90 targets for 2020, whereby 90% of PLHIV are aware of their

HIV status (1st 90), 90% of those aware of their HIV status are on antiretroviral therapy (ART)

(2nd 90), and 90% of those on ART are virally suppressed (3rd 90) [2]. The 2018 Nigeria HIV/

AIDS Indicator and Impact Survey (NAIIS), a population-based household survey, estimated

Nigeria’s ARV adjusted progress (by detecting presence of ARVs in blood of all identified

PLHIV during NAIIS) towards the UNAIDS 90-90-90 targets to be at 47-96-81 [1]. Nigeria’s

1st 90 was among the lowest in Africa [3]. The 1st 90 for West and Central Africa was estimated

to be 64% [3]. Before NAIIS, facility-based testing (HIV testing in clinic settings) was used to

identify most new PLHIV in Nigeria. After NAIIS, this approach was considered inadequate

for accelerating progress toward the 1st 90 targets because of low healthcare facility attendance

among Nigerians, especially in rural settings, which have lower socio-economic status when

compared to most urban areas [4]. To be successful, any HIV testing approach needed to

include an efficient strategy for identifying new PLHIV and linking them to care and treat-

ment [5].

Community-based HIV testing (HIV testing in non-clinic settings) is highly effective in

improving uptake of HIV testing services [6]. However, one of the key challenges with this

HIV testing approach is linking persons diagnosed with HIV in the community to a health

facility for care and treatment. Broadly, these challenges can be divided into three categories,
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patient-related barriers, service provision barriers, and documenting and monitoring linkage

to care (LTC) barriers. Key patient-related barriers include distance to healthcare facility,

transportation costs, stigma and fear of disclosure, denial of HIV diagnosis, and being asymp-

tomatic [7–9]. Key service provision barriers include suboptimal patient-staff relationships,

inadequate counseling, absence of clear referral and clinic procedures, disorganized visit

schedules, overcrowding, and long waiting times [9]. Documentation and monitoring chal-

lenges include use of paper-based records with potential for compromised confidentiality,

transcription errors, and duplication of records resulting in inability to determine if PLHIV

have successfully linked or to track patients in real-time.

To determine progress toward UNAIDS 90-90-90 target and to characterize the epidemics

fully, Nigeria implemented NAIIS in 2018. Following NAIIS, Nigeria realized huge gap in the

first 90 target (whereby only 47% are aware of their HIV status) with about 1million PLHIV

yet to be identified [1]. To bridge this gap, Nigeria implemented the ART Surge. The NAIIS

included community-based HIV testing and implemented a robust linkage to care strategy

designed to overcome these barriers related to community-based HIV testing. Similarly, the

Nigeria Antiretroviral Therapy (ART) Surge was an ambitious strategy leveraged on NAIIS

data to identify and initiate treatment for 500,000 (half of the total first 90 gap) previously

undiagnosed PLHIV in 18 months. The ART Surge adopted the linkage to care strategy devel-

oped for NAIIS as a complement to community HIV testing activities conducted during this

initiative. The strategy primarily focused in six high HIV prevalence states and four states with

the highest ART coverage [10]. The aim of this paper is to provide an overview of the structure

and achievements of the community linkage to care strategy and describe the impact of this

strategy in identifying and linking new PLHIV to care in the NAIIS and the Nigeria Surge

initiatives.

Methods

Study design and ethical approvals

This was a cross-sectional descriptive study involving PLHIV identified through a population-

based household survey—NAIIS (July 2018 –December 2018) across 36 states and the Federal

Capital Territory and routine PEPFAR implemented HIV program in Nigeria (October 2019

to April 2020) in nine targeted states. The study was supported by two approved protocols. For

the NAIIS, informed consent was obtained, and the protocol was approved by CDC IRB, Uni-

versity of Maryland Baltimore IRB, and Nigeria Health Research Ethics Committee. For proce-

dures and results pertaining to routine PEPFAR program, deidentified data with no perceived

ethical risk to participants were collected, so no informed consent was obtained. PEPFAR rou-

tine program implementation and ART Surge were reviewed in accordance with CDC human

research protection procedures and were determined to be non-research public health pro-

gram activity and received concurrence from the Government of Nigeria Federal Ministry of

Health.

NAIIS linkage to care (LTC) approach

In NAIIS and ART Surge, a client is linked to care when enrolled and documented at a facility.

The NAIIS LTC approach had three components–a) using CBOs to support linkage to care; b)

use of mHealth for documentation and monitoring; and c) dashboards for operational

management.

Using CBOs to support linkage to care. The detailed NAIIS methods have been

described elsewhere [1]. All PLHIV identified during NAIIS who self-reported not being on

ART at the time of the survey received active or passive linkage to care services. Active linkage
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to care (ALTC) involved community-based organizations (CBOs) assisting HIV-positive par-

ticipants who consented for ALTC to access ART services. The CBOs either provided escort

services to the facility or provided them with transport fares and additional support such as

psychosocial, education and skills acquisition directly or linking them to such supports if the

CBO did not provide these services.

The CBOs were selected based on their experience in HIV program implementation and

geographical coverage. All selected CBOs were trained on research ethics, confidentiality and

effective HIV counselling skills. One or two CBOs were assigned to each of the 36 states and

the Federal Capital Territory depending on the anticipated number of PLHIV to be identified

or the geographical size and distribution of the PLHIV. In total, 41 CBOs were selected. In

each state, a survey Linkage Coordinator (LC) was assigned to lead and coordinate linkage to

care (LTC) activities using a directory of HIV care and treatment facilities. The LC liaised with

the CBOs and the person designated as the referral focal staff in each facility to ensure they

performed their assigned responsibilities in compliance with NAIIS LTC standard operating

procedure. The LC managed all LTC processes using an LC dashboard in real-time. The facil-

ity referral focal person managed and completed referrals at facility level by enrolling clients,

guiding clients through facility flow for adherence counselling, treatment initiation and other

related services. The facility referral focal person also ensured all LTC and treatment initiation

processes were documented in real-time.

Passive linkage to care involved the HIV-positive participant accessing ART services with-

out any support (self-linked) but with monitoring.

Use of mobile health (mHealth) for documentation and monitoring. mHealth connotes

medical or public health service that is facilitated through the use of mobile or wireless devices

such as mobile phones, medical sensors, tablets etc [11]. In NAIIS, an mHealth system was

deployed to overcome documentation and monitoring challenges linked to community HIV

testing and LTC. The mHealth system was managed through the NAIIS Activity Information

Management System (AIMS) -a suite of software tools developed to facilitate the administra-

tion, collection, and management of the NAIIS survey. With the mHealth system, focal per-

sons at facilities to which persons diagnosed with HIV in the field are referred can send

confirmation of successful referral using USSD (Unstructured Supplementary Service Data).

There is also a full stack web-based application with a relational database that allows system

administrators (including LCs and CBOs) to assign participants to CBO personnel and for

CBOs to document and monitor LTC processes via their respective dashboards. The USSD-

based part was integrated with all existing mobile network providers and shared the same data-

base as the web component. The whole module was integrated, in a unidirectional manner,

with the AIMS database for information exchange. The mHealth database and transmission of

data involving it were protected using industry standard security protocols including firewalls,

secure file transfer protocols and encryption as applicable. Only authorized survey personnel

were provided access to the database.

NAIIS ALTC operational management structure, tools and dashboards

Linkage to care processes started with the counsellor-interviewer (Fig 1) who provided coun-

selling to participants before and after testing. The counsellor-interviewer was responsible for

a) referring HIV-positive participants to healthcare facilities of their choice from a directory of

HIV care and treatment facilities, using approved paper-based referral forms and b) comple-

tion of the electronic consent and participant locator forms for each participant who consented

for ALTC. Only participants who consented to sharing personal information with CBOs were

provided ALTC. Information entered into the electronic participant locator form appears on
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the LC dashboard in near real-time and is used by the CBO for active tracking of participants

who consented for ALTC. Participants were allowed seven days to visit a health care facility

through passive linkage. Those who did not visit a health care facility within seven days were

assigned to a CBO by the LC using the LC dashboard to start active linkage to care.

Once assigned to a CBO, participant information on the LC dashboard was available on the

CBO dashboard. Upon receipt of the information, the CBO contacted the participant,

Fig 1. Active linkage to care processes, NAIIS 2018. Abbreviations: LC–Linkage Coordinator; LTC–Linkage to Care;

CBO–Community Based Organization; ALTC–Active Linkage to Care; FRFP–Facility Referral Focal Person; USSD–

Unstructured Supplementary Service Data; VL–Viral Load; EID–Early Infant Diagnosis.

https://doi.org/10.1371/journal.pone.0257476.g001
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developed a linkage plan, and initiated ALTC processes. When at their chosen health facility,

regardless of mode of linkage (active or passive), participants presented the facility referral

focal person the hardcopy referral form they received from the counselor-interviewer with the

participant’s unique identification number (unique ID) and their HIV-positive test result.

There is no difference in documentation and enrollment of participants referred through the

two LTC approaches at the facility by the facility referral focal person. Participants referred

through ALTC will appear in both CBO and LC dashboards while those referred through pas-

sive linkage will only appear in the LC dashboard. For all participants, an HIV rapid test using

the same testing algorithm as that in the field was repeated to confirm the positive test result

and a plan of action was agreed upon between the participant and the clinician. Following

enrollment at the facility, the participant is considered as a registered (enrolled) patient and in

line with National ART Guidelines, the participant is initiated on ART and scheduled for rou-

tine periodic ARV refills and monitoring at the facility. LTC outcomes (option 1 –participant

enrolled, option 2 –participant commenced ART) were documented by the facility referral

focal person using a handset and a combination of USSD code and participant’s unique ID.

Surge adaptation of NAIIS linkage to care strategy

The Surge started in April 2019 and expected to continue until at least 500,000 new PLHIV are

identified and initiated on ART. Community testing started October 2019. To improve effec-

tiveness of linking clients that test positive to care in the community, two models of linkage

were adopted; 1) partnering with CBOs as was done in NAIIS and 2) use of mobile community

testing and linkage to care teams, a new and complementary strategy. This latter strategy

involved constituting teams of testers and counselors (who also served as linkage to care focal

persons) offering rapid HIV antibody testing in line with national testing algorithm in the

community and actively linking HIV-positive individuals to healthcare facilities. A team is

made up of two counselors and a tester. Both models relied on ALTC and were implemented

in line with the lessons learnt from NAIIS–client escort, provision of transport fares to those

who needed, client choice of treatment facility from a list of available healthcare facilities, and

provision of additional support such as psychosocial, education and skills acquisition support

or linking them to such supports if the CBOs do not provide such additional services. In the

Surge, participants were not offered the option of passive referral because the Surge was not a

study–it was an intervention aimed at fast tracking Nigeria’s progress towards achieving the

1st 90 and lessons from the NAIIS LTC had shown ALTC to be superior to passive linkage.

In the Surge, CBOs conducted ALTC and provided a package of community services

including case identification, linkage with treatment initiation, and retention. Clients in hard-

to-reach locations could initiate ART in the community either through CBOs or through

mobile community testing and LTC teams. Community treatment initiation involved provi-

sion of 3-month ARV starter pack (first ART dispense) right in the community to newly iden-

tified PLHIV who presented with no symptoms and reported being stable in line with the

National Task Shifting and Task Sharing Policy. Upon utilization of the starter pack, the client

has the option of getting refills in the community or visiting the facility of his/her choice from

the directory of treatment facilities if there is a medical concern. The CBOs and the mobile

community teams were responsible for their assigned clients throughout the continuum of

care, including ensuring the clients were retained. Retention was defined as patient’s contin-

ued engagement in care and can be measured for a specific period: for example, 3 months

(three-month retention). The CBOs and mobile community teams are qualified non-physician

healthcare workers that received special training on LTC and community treatment initiation

from the central Surge team prior to deployment.
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The mHealth strategy was not used during the Surge because there was insufficient time to

deploy the system prior to Surge initiation. Rather, data was collected manually using national

HIV testing data collection tools which included completion of a “client-intake form” in the

field for each HIV-positive individual and documentation of enrollment into the national

ART register at the healthcare facility. Daily data reconciliation was conducted by the Moni-

toring and Evaluation (M&E) Officer and field testers to compile weekly LTC summaries.

Linkage to care indicators and data analysis for NAIIS and Surge

In NAIIS, the number of individuals identified with HIV, including both newly diagnosed and

known PLHIV, were monitored daily. The analysis in this paper is based on the de facto popu-

lation of survey participants. Among the known PLHIV, those who reported being on ART

were not included in the analyses since they were not provided linkage to care services. Addi-

tionally, the number of clients linked to care (ALTC or passive linkage), and number of clients

that were initiated on ART were monitored. Variability in LTC and ART initiation rates

between active versus passive LTC approaches among known PLHIV and newly identified

PLHIV populations were stratified by sex and compared using McNemar’s test of proportion.

In the Surge, the number of new PLHIV identified, number of PLHIV linked to care and

number of PLHIV initiated on ART were monitored weekly. Linkage to care rate was mea-

sured as proportion of newly identified PLHIV who were enrolled in to care (numerator) to

the total number of new PLHIV identified (denominator). ART initiation rate was measured

as proportion of newly identified PLHIV who were linked to care and initiated ART (numera-

tor) to the number of PLHIV enrolled into care (denominator). To ensure those individuals

who were provided ART at the time of diagnosis in facilities and in community settings truly

started ART, three-month retention was calculated for each monthly cohort of newly identi-

fied PLHIV to evaluate the overall impact of the modified NAIIS linkage to care approach. The

proportion of the number of individuals still on treatment at 3 months (numerator) after initi-

ating ART to the number of individuals initiated on ART at month 0 (denominator) was deter-

mined as three-month retention and was measured when the client returned for second ARV

refill. Linkage to care data for the first 30 weeks of community program implementation

(October 2019 –May 2020) were included in the analysis.

Results

Of 2,739 PLHIV age 15 years and above identified during NAIIS, 1,890 (69%) were newly diag-

nosed PLHIV and 849 (31%) were known PLHIV who were re-confirmed as HIV positive during

the survey, of which 85 (10%) reported not being on ART. Of the newly diagnosed PLHIV, 1,278

(67.6%) were linked to care (Table 1), with more using ALTC through CBOs (66.3%) than using

passive linkage (33.7%). Similarly, more PLHIV were linked to care using ALTC than passive

linkage among known PLHIV not on ART (67.2% and 32.8%), respectively. Of the total PLHIV

linked to care, 952 (70.9%) were initiated on ART. ART initiation rates among newly identified

PLHIV and known PLHIV not on ART were 70.7% and 75.0%, respectively (Table 1).

During the first 30 weeks of the ART Surge, a total of 71,995 PLHIV were identified with

39,288 (54.6%) PLHIV identified through community testing. Weekly case identification ran-

ged from 156 in week 1 to 2,277 in week 30. There was an observed increase in the contribu-

tion from community case finding from 8.0% in week 1 to 80.2% in week 30. Of the total

39,288 PLHIV identified in the community, 38,504 were linked to care, resulting in a 98% link-

age rate, range (week 10 [94%]–week 17 [100%]). We observed 100% weekly ART initiation

rate in each of the 30 weeks of the surge (Fig 2). Of the 38,504 who initiated ART, only 3,404

(8.8%) were from hard-to-reach locations and hence eligible for community treatment
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initiation. Three-month retention for the monthly treatment initiation cohorts showed pro-

gressive improvement in retention: 76% (October 2019 treatment cohort, 3-month retention

evaluation was in January 2020) to 90% (April 2020 treatment cohorts, 3-month retention

evaluation was in July 2020) (Fig 2).

Discussions

Actively monitoring and evaluating linkage to care data during NAIIS and the Surge were

associated with a high percentage of PLHIV accessing ART through active LTC interventions.

Table 1. People living with HIV (PLHIV) age�15 years linkage to care (LTC) and antiretroviral therapy (ART) initiation by category of self-report HIV status and

sex, NAIIS 2018.

HIV infection identified Linkage to care ART initiation

N N Linkage rate (%) p† N ART initiation rate (%) p†

Overall 1,975 1,342 67.9 952 70.9

Sex 0.357 0.500

Male 611 424 69.4 306 72.2

Female 1,364 918 67.3 646 70.4

Case type 0.138 0.463

Newly diagnosed 1,890 1,278 67.6 904 70.7

Known infection not on ART 85 64 75.3 48 75.0

† p-value for the chi-square test statistic.

https://doi.org/10.1371/journal.pone.0257476.t001

Fig 2. Linkage, Antiretroviral (ART) initiation, and retention rates during ART Surge, Nigeria, October 2019 –May 2020. Abbreviations: PLHIV–People Living

with HIV; ART–Antiretroviral Therapy; HTS–HIV Testing Service.

https://doi.org/10.1371/journal.pone.0257476.g002
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Using the mHealth strategy in NAIIS during the short time the large survey was in the field,

we were able to efficiently monitor and manage all PLHIV identified from time of HIV diag-

nosis to ART initiation, using CBOs to ensure those not accessing services within one week

were provided assistance. Leveraging this same network of CBOs during the ART Surge with

close tracking of all identified PLHIV to ensure enrollment in care and initiation on treatment

and client-centered services to those who needed assistance may have resulted in the high link-

age to care rate of 98%.

The linkage and ART initiation rates achieved by the NAIIS model were much higher than

than LTC rates obtained in conventional HIV community outreaches in Nigeria [12]. For

example, a study in Rivers State indicated linkage to care rates of 25% and 43% for passive and

community ART respectively [12]. Similarly, in rural Tanzania, community linkage to care

was as low as 28% due to stigma, denial and gap in knowledge and awareness of the value of

early linkage to care [13]. In a provincial surveillance survey in Kwazulu-Natal, South Africa,

the community linkage to care rate was estimated at 55% with 21% of eligible participants initi-

ating ART [14]. The higher linkage rates reported among those who were actively linked can

be attributed to the reported effectiveness of using CBOs in community health initiatives,

which help with stigma reduction that serves as major obstacle for successful linkage to care

[15,16]. In both the NAIIS and the ART Surge, the CBOs that supported active linkage to care

provided interim solutions to major linkage to care barriers. Some of these solutions included

support for transport and/or escort to health facilities to facilitate linkage, as well as provision

of other supportive services, such as psychosocial and education support. This is consistent

with other studies that have found these interventions to be effective for improving LTC [17–

19]. It is likely that involving CBOs in linkage to care also reduced the level of mistrust and res-

ervations observed in communities, whenever community health activities including unfamil-

iar persons, such as NAIIS staff, enter communities.

Among NAIIS participants testing HIV-positive, the difference in linkage rates between

those who reported knowing their HIV-positive status and those who did not can be explained

in various ways. The higher linkage to care rates observed among previously known HIV-posi-

tive participants not on ART may be attributed to the reconfirmation of positive test results

during the survey because they didn’t think they were positive before. It may also be that the

CBOs providing active support and interventions helped these persons to overcome barriers to

access that may have hindered their linkage to care in the past. On the other hand, the lower

linkage rates seen among those who did not know their status may have been either because

they were known HIV-positive persons on ART but refused to disclose their HIV-positive sta-

tus during the survey, asymptomatic, or not ready to accept their HIV-positive status. A study

from South Africa reported that PLHIV who reported being in good health were less likely to

link to care [20]. Similarly, denial was shown to be an important factor impeding linkage to

care and treatment initiation; acceptance of a positive result and disclosure are associated with

higher rate of linkage to care [21,22].

Following scale-up of community testing through engagement of more CBOs and commu-

nity testing teams, we observed progressive increases in the community contribution to overall

case finding efforts of almost 10 fold from week 1 to week 30 (8.0% versus 80.2%). Targeted

community testing was shown to be an efficient way of rapid identification of new PLHIV in

Nigeria [23]. The high linkage and treatment initiation rates observed in the Nigeria ART

Surge might have been influenced by four key changes implemented during the Surge based

on lessons learned from NAIIS linkage strategies: 1) active strategies to link PlHIV to care and

treatment services were used 2) mobile community testing and linkage teams were deployed to

complement the CBOs’ efforts. as the Surge covers larger geographical locations, which avail-

able CBOs were not able cover alone, 3) CBOs and community testing teams were responsible
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for ensuring all PLHIV identified were initiated and retained on treatment, and 4) PLHIV in

hard-to-reach areas had the opportunity to initiate ART in the community. To ensure that

PLHIV who were identified, linked and initiated ART were retained, patient education and

adherence counselling were emphasized during training of CBOs and community teams and

implementation was monitored during the Surge. Therefore, it is likely that CBOs provided

useful counselling and patient education on the benefits of early and consistent treatment,

which might have influenced PLHIV to accept linkage and treatment initiation since good cli-

ent education, awareness, and overall understanding of treatment benefits and needs for life-

long treatment have been shown to improve treatment initiation uptake and retention [24,25].

Although 100% of new and known HIV-positive persons identified in the Surge who were

not on ART were offered treatment, the 3-month retention data suggest that not all of them

started or remained on treatment. These data suggest that additional early follow-up of newly

initiated persons may be necessary to ensure that they start and remain on treatment. We

observed progressive improvement in three-month retention among monthly cohorts of

PLHIV who were linked and initiated on ART in the Surge. During the Surge, CBOs and com-

munity teams deployed innovative strategies to ensure optimum retention. An important

treatment attrition preventive strategy we implemented was keeping in touch with patients

from time of treatment initiation until the next refill period by frequent calls or SMS messages

to provide adherence couseling,patient education, and support. Early retention data after 3

months suggests that some patients may not have initiated treatment even though they took

the drugs or may have started and then stopped in a short period of time and therefore, more

research is needed to determine the best interventions for newly identified PLHIV to support

durable linkage and early retention as this group has been shown to be 2–3 times more likely

to experience an interruption in treatment than those who have been on ART >3 months

[26]. Studies have shown that bringing treatment closer to PLHIV substantially improves link-

age and treatment initiation among linkage-resistant PLHIV [27–29], therefore the commu-

nity treatment initiation strategy deployed to hard-to-reach areas might have also contributed

to higher linkage rates in the Surge, even though the proportion of PLHIV who were initiated

on treatment in the community was low.

The use of USSD code and dashboards by LC and CBO as part of the NAIIS LTC strategy

(not used in ART Surge) served as a solution to the third category of barriers to linkage to care

(problems documenting linkage to care). Unfortunately, this strategy was not used in the

Surge due to time and funding constraints. Manual linkage to care management using registers

and daily meetings for records reconcilliation in the Surge was found to be cumbersome and

inefficient. Daily and weekly meetings to reconcile LTC records between CBOs, community

teams and sites takes several man-hours which could have been used to find and link more

PLHIV to lifesaving ART. Similarly, dealing with hardcopy records put data security and con-

fidentiality at higher risk when compared with the mHealth strategy. Data quality challenges,

including transcription errors, are common such as age and sex miscategorization and various

inconsistencies which may affect quality of evaluations. Additionally, these errors result in

challenges tracking and tracing individuals for linkage and retention efforts and determining

which patients are lost in the system. Following the lessons learned from NAIIS in using the

mHealth technology for LTC documentation, and the inefficiencies experienced in manual

LTC documentation in the Surge, there are plans to deploy mHealth technology for the Surge

going forward to enhance efficiencies in Surge LTC and field operations. Using mHealth,

NAIIS staff ensured that unique individuals were counted at sites after referral and patients

linked passively or by CBOs did not register in more than one healthcare facility. Several other

benefits of using mHealth have been reported in efforts at improving efficiencies in Early

Infant Diagnosis (EID) turnaroud time in some developing countries [30], improving
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accuracy, completeness, and timeliness of reporting from healthcare facilities to district health

ministry data repositories [31].

The generalization of our experience in optimizing LTC through active linkage with CBOs

was subject to at least three limitations. First, this strategy was designed as a program and not

as an experiment. Thus, the strategy was not designed to evaluate the superiority of our pack-

age in comparison to existing practice. The absence of a rigorous analysis to control for poten-

tial socio-economic and socio-behavioural confounders that would have been in place, if this

was designed as an experiment, may affect the replicability of our experience elsewhere. Sec-

ond, which is closely related to the first limitation, is that we were unable to ascertain the

impact of individual strategies deployed by the CBOs on linkage to care and treatment initia-

tion rates and outcomes. Third, categorization into known PLHIV and newly identified

PLHIV was based on participant self-report and may be misleading. Several studies, including

NAIIS, have reported low disclosure rates among PLHIV during surveys or in healthcare set-

tings [1,32–34]. Therefore it may be possible that some of the newly identified PLHIV might

actually be known PLHIV and on treatment hence refused linkage to care.

Conclusions

Active linkage to care using CBOs was associated with high levels of community linkage to

care and ART initiation among PLHIVs in the NAIIS and the Nigeria ART Surge. In addition,

the use of mHealth technology in the NAIIS linkage to care strategy was associated with timely

documentation of results with high accuracy. By deploying active LTC strategies with mHealth

technology, CBOs and mobile community teams may be able to effectively and efficiently

scale-up ART with real-time documentation of client level outcomes across disparate service

delivery points in low-resource settings like Nigeria.
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