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Availability and readiness of public health facilities to provide differentiated service delivery models for HIV treatment in Zambia: implications for better treatment outcomes
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Background: There is persistent pressure on countries with a high burden of HIV infection to reach desired targets for HIV treatment outcomes. This has led to moving from the “one-size-fits-all” model to differentiated service delivery (DSD) models, which are meant to be more patient-centered and efficient but without compromising on the quality of patient care. However, for DSD models to be efficient, facilities should have indicators of HIV services available and ready to provide the DSD models. We aimed to assess the availability of HIV service indicators and the readiness of facilities to provide DSD models for HIV treatment in selected public health facilities in Zambia.

Methods: We conducted a nationwide cross-sectional survey among public health facilities in Zambia that provide antiretroviral therapy (ART) services. We used an interviewer-administered questionnaire based on a World Health Organization (WHO) Service Availability Readiness Assessment (SARA) tool to assess the availability of HIV service indicators and the readiness of facilities to implement DSD models for HIV treatment. Availability and readiness were considered latent constructs, and therefore, we used structural equation modeling (SEM) to determine the correlations between them and their respective indicators.

Results: Of 60 public health ART facilities, the overall availability of HIV service indicators was 80.0% (48/60), and readiness to provide the DSD models was 81.7% (48/60). However, only 48 and 39% of the facilities had all indicators of availability and readiness, respectively. Retention in care for HIV multidisciplinary teams was more likely to occur in urban areas than in rural areas. SEM showed that the standardized estimate between availability and readiness was significantly and positively correlated (r = 0.73, p < 0.0001). In addition, both availability and readiness were significantly and positively correlated with most of their respective indicators.

Conclusion: Although most facilities had available HIV service indicators and were ready to provide DSD models, most facilities did not have all indicators of availability and readiness. In addition, there were differences between rural and urban facilities in some indicators. There is a need for persistent and heightened efforts meant to implement DSD in HIV treatment, especially in rural areas to accelerate reaching the desired HIV treatment outcomes.
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Introduction

There has been mounting pressure to meet global targets for HIV treatment, such as the 95-95-95 goals, while also reducing unnecessary burdens and costs for both patients and the healthcare system. In addition, there is a need to better titrate limited healthcare system resources to diverse client needs and improved treatment outcomes, better retention in care, increased peer support, higher viral load suppression, reduced waiting time and clinic visits, and extended time for ART refill (1, 2). This requires a shift away from the traditional “one-size–fits-all” model to alternative approaches such as HIV differentiated service delivery (DSD) models that are more patient-centered and efficient while not compromising patient care (3). DSD models are meant to simplify HIV treatment services across the HIV cascade to better reflect the preferences, expectations, and needs of people living with HIV (4, 5). As almost every country in sub-Saharan Africa is scaling up the DSD models, with a decline in funding, various funders, policymakers, and governments are questioning which models are more efficient and effective for greater client treatment uptake and coverage and better HIV treatment outcomes (6, 7). The DSD models offer an exciting and promising alternative to HIV treatment, but it is unclear which models are most effective and relevant given the diverse settings and populations. To maximize the effect and impact of DSD models, healthcare workers need to acknowledge and appreciate patient-centered and adaptive approaches and employ quality improvement processes. However, routine implementation of DSD models, in most instances, does not align with monitoring and evaluation strategies needed to assess the impact of DSD models on key HIV treatment outcomes. The pressure to roll out DSD models, especially in public health facilities, poses valid questions bordering on the availability of HIV service indicators and the readiness of health facilities to provide DSD models.

In 2017, Zambia adopted the DSD strategy, and the models recommended in the country for stable clients (clients with no adverse drug reactions that require regular monitoring, no current illnesses, and evidence of treatment success: two consecutive viral load measurements of <1,000 copies/mL and a CD4 count of 200 cells/mm3) (8) are:

• Multi-month dispensing: Clients are given ART from a health facility lasting for several months.

• Fast track: Clients are given ART from a facility or dispensing point without being attended to by a clinician or it could be from a separate queue or kiosk, at a facility to speed up service delivery.

• After hours: It denotes additional hours to a facility’s operations to facilitate access for clients who cannot manage normal working hours, such as on evenings or weekends.

• Home delivery: This refers to delivering ART to patients’ homes (e.g., by a community health worker). Community delivery ART points to a variety of models that bring both clinical care and medications into the community, such as nurse-led outreach.

• Scholar: This is a model for those in schools or learning institutions where ART pickup and other appointments are provided during the holidays, weekends, or after hours.

• Dedicated pediatric ART day: Dedicated day for pediatrics clinics and medication pickups timed to coincide with school holidays.

• Adolescent support: This is a facility-based model for adolescents and young women/men aged 10–24 years. The model aims to ensure uninterrupted, age-appropriate, and comprehensive care before, during, and after the transition to adult care.

• Men’s clinic: A facility-based model for men aged 15 years and older, featuring a separate space away from the main clinic. This model is combined with various integrated services such as prostate screening, male circumcision, erectile dysfunction, and condom distribution (1).

Empirical evidence suggests that core healthcare services, such as infrastructure, key health personnel, and service utilization, along with facility readiness components, including medicines, standard precautions, basic equipment, laboratory tests, and commodities, are essential prerequisites for optimal healthcare delivery. Assessment of these indicators is more feasible and cost-effective than downstream outcome indicators of service quality (9, 10). The World Health Organization (WHO) recommends the use of the Service Availability and Readiness Assessment (SARA) tool to assess healthcare service availability and readiness. Utilization of this tool can inform planners and implementers of health programs in terms of human resources, supplies, and essential services (6).

Both availability and readiness have many facets and are latent constructs. Therefore, the use of structural equation modeling (SEM) could provide a more reliable measure of the relationship between indicators of availability and readiness with these latent constructs. We hypothesized that there is a relationship between availability and readiness since the availability of the required HIV service indicators at a facility could suggest readiness and vice versa. The premise is that the absence of components of availability or readiness would negatively affect the implementation and later adoption of the DSD models.

In Zambia, as far as we searched the literature, we did not come across any study that assessed the availability of HIV service indicators and readiness to provide DSD models in public health facilities. We anticipated differences between rural and urban facilities rather than by type of facility based on the implementation and scaling-up of the DSD models (1). Therefore, this study set out to assess the availability of HIV service indicators and the readiness of public health facilities to provide DSD models. This was performed to identify gaps in the current implementation strategies as the first step toward strengthening indicators and tracking the availability of HIV service indicators and the readiness of facilities to effectively provide differentiated service delivery for HIV treatment and adoption.



Methods


Study setting and design

Zambia is a landlocked, lower-middle-income country located in Southern Africa with an estimated population of 20 million people. Most (60%) of the population reside in rural areas, and the country is divided into 10 provinces. Approximately half (50%) of the population is under the age of 15 years, and only 3% are above the age of 65 years (11). The country has an HIV prevalence of 11% among adults (15+ years), and women are disproportionately affected, with a 1.7 times higher prevalence than men (12).

The government of Zambia through the Ministry of Health together with implementing partners launched its first DSD models as a pilot in 2016 and began scaling up in 2017 (1). DSD models are implemented with an emphasis on increasing community DSD coverage following the rollout of updated consolidated HIV guidelines. The President’s Emergency Plan for AIDS Relief (PEPFAR) and the Ministry of Health together with other partners aim to provide and scale HIV services to achieve HIV epidemic control. In this regard, Zambia has made tremendous progress, where 88.7% of adults (15+ years) living with HIV are aware of their HIV status; among adults living with HIV who are aware of their status, 98.0% are on ART, and among adults who are on ART, 96.3% have viral load suppression (1). The country has over 1996 ART facilities, which are supported by PEPFAR to provide HIV services through several implementing partners.

This was a cross-sectional survey conducted in 10 selected districts across 8 provinces, namely, Solwezi, Ndola, Kabwe, Mansa, Choma, Livingstone, Kapiri Mposhi, Luangwa, Chipata, and Lusaka districts.



Recruitment of study sites

This study included public health facilities providing HIV treatment. In Zambia, the delivery system of the healthcare service has three levels: (i) First level: community-level health facilities including district hospitals, health centers, and health posts; (ii) second-level: provincial or general hospitals; and (ii) third level: central or specialist hospitals. This study included facilities in the first level (health posts, health centers, level 1 hospitals, and level 2 hospitals) serving both rural and urban populations. We included facilities that were providing HIV prevention, testing, and treatment services. There were major differences in terms of patients’ volume, facility organization, and staffing levels. These differences may affect patients’ acceptability of DSD models. According to the Ministry of Health records, there were 1992 public ART facilities at the time of the study. We excluded low-volume facilities (<500 clients on ART), facilities with less than three DSD models implemented, and those with less than 12 months of experience providing ART and DSD models.



Sample size

We adopted a multi-stage cluster sampling. Our initial stage involved the random selection of 10 districts in 8 provinces. We anticipated a minimum sample size of five facilities in each district with an expected deviation of <4, level of confidence = 95%, precision = 1, inter-class correction coefficient of <0.02, power = 80%, and cluster size of 4 (13). We increased the number of facilities to 20 per district based on the information from the Ministry of Health (approximately 25% would be high-volume facilities with >500 clients and at least 3 DSD models implemented), which would meet the inclusion criteria. Based on this information, the number of facilities increased from 5 to 6. Then, 60 facilities were randomly chosen in the second stage using probability proportional to size.



Measurement of variables

In this study, there were two latent constructs as outcome variables, namely, availability and readiness based on the WHO recommendations for assessing facility services availability and readiness. Therefore, the availability of HIV service indicators was considered as the physical presence of the delivery of HIV services (14), while readiness is the capacity of health facilities to provide specific healthcare services (15); in this case, it was DSD models for HIV treatment. Both constructs can be measured through tracer items such as guidelines, trained staff, and commodities (16). In this study, the availability of HIV service indicators was measured by the following nine items: “an existing HIV multidisciplinary team”, “latest ART orientation guidelines rolled out”, “adequate storage space for additional commodities related to HIV services”, “implemented the Zambian HIV quality improvement framework”, “achieved a routine viral load monitoring uptake of ≥90%”, “established a facility-based system for fast-track ART distribution”, “had ≥ 3 months of ART available on site”, “established system to monitor patients level outcomes specifically retention, lost to follow-up, mortalities and viral load suppression”, and “established recording and reporting systems for community ART.” Readiness was measured using the following indicators: “presence of community health workers in all departments offering HIV services oriented on the latest ART guidelines for the year 2022”, “had a commodity management or commodity security committee”, “does the facility have a quality improvement team”, “had an HIV multidisciplinary team to review clinical cases and provide support to patients failing HIV treatment or with advanced disease”, “healthcare workers trained on the revised HIV monitoring and evaluation tools”, “identified a focal person to oversee community-based ART distribution”, “identified appropriate personnel to distribute ART”, “had staff and resources to train ART distributors”, and “identified a focal person to pre-pack and label ART for community distribution”. The outcome variables were then created as composite scores by adding the presence of each indicator (present = 1; not present = 0), and for both, if all indicators were present, a maximum score of nine was given and if all indicators were not present, a score of zero was given. Facilities with 50% or more available HIV service indicators and readiness were categorized as available and ready, respectively.



Data collection procedure

Data were collected using KOBO Collect (17), a mobile platform based on the WHO health facility SARA assessment tool. All the questions contained in the tool regarding service availability and readiness had Yes/No responses. Data on both availability and readiness were collected from the ART department of the facilities. In addition, we obtained information regarding the number of clients per facility, average waiting time for clients to be seen at the ART clinic, whether the facility is rural or urban, ART operational times, average distance clients cover to get to the facility, ART regimen dispensed, and types of DSD models implemented at the facility.



Development and validation of the availability and readiness tool

Briefly, we conducted a literature search for availability of HIV service indicators and readiness to implement DSD models instrument, no prior validated tool was found. Thus, local Zambian experts in HIV DSD models and HIV services were engaged in brainstorming session to evaluate whether the questions effectively captured availability and readiness of facilities to implement DSD models. This was followed by a psychometrician checking for any errors and later was piloted in five facilities and assessed face validity of the questions to confirm clarity and the meaning of the questions. Data from these facilities was not included in the final analysis. Internal consistency was assessed using Cronbach Alpha coefficient and items with at least 0.70 or higher value were returned.



Data quality assurance and management

A 4-day training was conducted for research assistants together with supervisors regarding the objectives of the study, data collection techniques, and ethical conduct of research. During training, important information on the availability of HIV service indicators and readiness was emphasized. During data collection, supervisors checked the consistency, completeness of collected data, and facility coverage. On average, data collection took 2 days at each facility, and information regarding availability and readiness for the facility was provided by the ART in-charge. Two investigators (PK and MS) were responsible for daily checks of data submitted online. Detailed data cleaning and validation checks were conducted before analysis.



Data analysis

We used nine indicators each to measure availability and readiness. A facility was considered to have a given indicator item if it was reported to be present or observed to be available. Aggregates of availability and readiness were calculated from nine indicators for the items present, and the overall proportion of facilities indicating the presence of all items was calculated. Categorical data were described using frequencies and percentages, while continuous variables were described using the median and intertitles ranges. Chi-square tests were used to compare differences between facilities in rural and urban areas.

Since availability and readiness are latent constructs, the relationship with their respective indicators was modeled using the SEM. The model fit was assessed using the chi-square value, root mean square error of approximation (RMSEA), and comparative fit index (CFI). The test level was 0.05 and p < 0.05, suggesting significant differences. All statistical analyses were performed using Stata version 17 (Stata Corp., College Station, Texas, United States).



Ethical considerations

The study was reviewed and approved by the University of Zambia Research Ethics Committee (approval number: 2999-2022), and further permission was obtained from the National Health Research Authority. The study took into consideration procedures to safeguard participants’ confidentiality and privacy. Participants were informed that they were free to withdraw from participating or skip certain questions they felt uncomfortable without any consequences.




Results

There were 60 public health ART facilities with a median number of clients on ART of 1,225 (interquartile range [IQR], 442-2692). The median number of clients seen per day was 15 (10–20), and the waiting time to be seen was 20 min (10–30). The majority (34, 57.6%) of the facilities were health centers, and 49 (81.7%) had operational hours between 07:00 and 16:00 h. Close to two-thirds 38 (63.3%) were urban facilities and the facilities indicated that 27 (45.0%) of lived more than 5 km from the facilities. Regarding DSD models that were offered by the facilities, all had multi-months dispensing (100%), more than half (6.2%) were offering fast-track, community delivery ART points (46.7%) and only less than one-fifth (15.0%) had family-based model (Table 1).



TABLE 1 Characteristics of selected ART facilities where DSD models were implemented in Zambia, March 2023 (n = 60).
[image: Table1]


Availability of HIV service indicators

Facilities with 50% or more availability of HIV service indicators were 81.7% (49/60). The facilities with 50% or more availability of HIV service indicators in rural areas were 74.8%, while for urban facilities, they were 88.7%. Slightly above two-thirds (40, 67.8%) of the facilities reported that they had existing HIV multidisciplinary teams, 56 (94.2%) rolled out the latest ART orientation guidelines, 54 (91.5%) implemented the Zambian HIV quality improvement framework, 53 (88.1%) established a facility-based system for fast-track ART distribution, and almost all facilities (58, 98.3%) had established systems to monitor patient-level HIV treatment outcomes, specifically retention, lost to follow-up, mortalities, and viral load suppression. When different questions about the availability of HIV service indicators were compared between rural and urban facilities, significant differences were found with questions related to the existence of HIV multidisciplinary teams (p = 0.002) and the establishment of systems to monitor patient-level outcomes on retention in care, lost to follow-up, mortalities, and viral load suppression (p = 0.043), which were more likely to be in urban facilities than in rural facilities (Table 2).



TABLE 2 Availability of basic packages of essential DSD in HIV treatment offered by selected public ART facilities in Zambia, March 2023.
[image: Table2]



Facility readiness to provide DSD models

Facility readiness with 50% or more indicators was 81.3% (49/60). The readiness for rural facilities was 73.6%, while for urban facilities, it was 88.8%. The majority (55, 93.2%) of the facilities had community health workers in all departments offering HIV services oriented on the latest ARV guidelines for the year 2022, and quality improvement teams were present in all urban facilities. In addition, HIV multidisciplinary teams that review clinical cases and provide support to patients failing treatment or with advanced disease were more likely to be in urban facilities than in rural facilities (84.2% versus 71.4%). Above three-quarters (47, 79.7%) of the facilities reported that they had identified a focal person to pre-pack and label ART for community distribution, and slightly above half (31, 52.5%) of the facilities had staff and resources to train ART distributors with no difference between rural and urban facilities (Table 3).



TABLE 3 Readiness of selected ART facilities to offer DSD in HIV treatment in Zambia, March 2023.
[image: Table3]



Structural equation modeling

The SEM was designed to model a relationship between the availability of HIV service indicators and readiness of DSD model provision as well as the moderation effects through the existence and functional structures of ART health facilities. The correlation between availability and readiness was assessed. Taking availability and readiness as latent variables, path analysis of the model showed that the relationship between availability and readiness had a significant positive effect on each other (r = 0.73). The presented model suggested an acceptable fit, with RMSEA = 0.012 (<0.08), CFI = 0.96 (>0.95), and an overall chi-square value = 0.09 (>0.05) (18). The coefficients representing the relationships between the variables are indicated by the numbers on the arrows. Direct arrows indicate the direct effect of an explanatory variable on its respective latent variable. There was a significant correlation between the direct effect of the existing HIV multidisciplinary team (r = 0.18), orientation in the latest ART guidelines (r = 0.72), the HIV multidisciplinary team’s role in reviewing clinical cases and supporting patients failing treatment or with advanced disease (r = 0.51), and the identification of appropriate personnel to distribute ART (r = 0.21) with HIV service indicators availability. For readiness, all coefficients were positive and significant. The notable ones were community health workers in all departments offering HIV services having been oriented on the latest ART guidelines for the year 2022 (r = 0.97), the presence of a quality improvement team (r = 0.51), healthcare workers trained in revised HIV monitoring and evaluation tools (r = 0.52), and the identification of a focal person to pre-pack and label ART for community distribution (r = 0.4), as shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Structure equation modeling (SEM) on the availability and readiness of ART facilities to implement DSD for HIV treatment in selected health facilities in Zambia. A1–A9 are questions on availability, and R1– R9 are questions on readiness.





Discussion

This study set out to assess the availability of HIV service indicators and readiness to provide DSD models in selected public health facilities in Zambia. The results from the SEM analysis showed that there was a significant correlation between the availability of HIV service indicators and facility readiness to provide DSD models, suggesting that facilities that were considered to have HIV service indicators available were more likely to be ready for the provision of DSD models and vice versa. Availability and readiness of facilities to provide DSD models as defined in this study were above average. There were still gaps in the provision of both indicators for availability and readiness, which requires significant strengthening in equipment, staffing, commodities, and amenities. We believe that a comprehensive assessment of availability and readiness could be maximized by including the qualitative study to show an in-depth understanding of these two constructs that were measured. This is because there is a limitation in the validity of the facility availability and readiness assessment tool (19). Facilities utilized other models apart from the “one-size fits-all,” including the multi-month dispensing model to accelerate the attainment of desired HIV treatment outcomes. The findings continue to highlight essential efforts made in the provision of HIV treatment services to achieve the second and third 95% targets in order to end HIV/AIDS as a public health threat by 2030 (20). DSD model approaches should be adaptive to address specific barriers for all individuals living with HIV to enable them to access treatment easily. Access to treatment is still not equally accessible or used, with some groups encountering specific difficulties. For instance, male individuals with HIV are less likely to access treatment compared to their female counterparts (21). Similarly, adolescents have lower 95-95-95 targets than the general population (22–24). In this regard, specific DSD models for specific groups are essential to assist in closing the gap in the HIV treatment response and can facilitate early access to treatment.

The results of this study showed that the availability of HIV service indicators may culminate in greater provision of DSD models, especially in a more favorable environment due to the observed results from SEM, which showed significant and positive direct standardized effects of some of its indicators. This finding is consistent with another study that demonstrated that the presence of HIV treatment indicators resulted in better provision of treatment (25). However, this is speculative since availability and readiness do not equate to actual implementation of DSD models and desired results, which this study did not assess. In addition, some indicators of availability such as adequate storage space for additional commodities related to HIV services and identification of a focal person to pre-pack and label ART for community distribution were insignificant or negative, suggesting mixed results on their impact on the provision of DSD models. This is not to say they are not important in the provision of the DSD models but could be that on their own or their components may not have a direct association with availability as a latent construct. One plausible explanation could be that each indicator captured a partial aspect that may not be sufficient to represent what the availability of HIV service indicators contains in its entirety. A combination of different important aspects is required for HIV service indicators. For example, although approximately three-quarters of the facilities reported that they had adequate storage space for additional commodities related to HIV services and established recording and reporting systems for community ART, their positive impact may be countered by unfavorable aspects, which could be either missing in the indicators or resulting in the estimated impact of the dimension being insignificant. In this instance, just adequate space for HIV services and having recording and reporting systems for community ART is not sufficient to culminate in the availability of HIV service indicators, especially if the space is not stocked with essential commodities or a non-functional recording and reporting system, respectively.

Determination of a health facility readiness to provide a health service is essential indicator for identification of weaknesses and opportunities for continued improvement (15). This study found that facilities that reported 50% or more of the indicators present were 81.7% suggesting that facilities were ready, and further comparisons showed that urban facilities were more likely to be ready than rural facilities. As suggested by a previous study (26), the observed difference between rural and urban facilities in readiness might be due to a lower supply of resources and essential commodities in rural facilities, which is common in low-resource settings and may contribute to insufficiencies and inequities. Thus, more concerted efforts are needed by all relevant stakeholders to make all indicators of readiness available in rural facilities (27, 28), which serve approximately 60% of Zambia’s population in order to accelerate and increase better HIV treatment outcomes necessary to attain an HIV-free generation and quality care for those living with HIV.

Community health workers oriented in the latest HIV guidelines are important in the provision of HIV treatment services (29, 30). Our study showed that having community health workers oriented in the latest HIV guidelines significantly and positively correlated with the availability of HIV service indicators. In addition, the SEM results showed that the indicator related to the community health workers’ orientation in the latest HIV guidelines had the highest correlation with readiness to implement DSD models. A plausible explanation could be due to the ability of health workers to periodically monitor and provide feedback to improve the quality of services being offered (31), an aspect that may not be possible to implement for health facilities with health workers that have not been oriented in the latest HIV guidelines. Generally, community health workers have been shown to play a pivotal role in the provision of HIV services for better treatment outcomes (32).

Consistent with previous studies (33, 34), this study showed that having a quality improvement team significantly and positively correlated with readiness to provide DSD models. It is possible that facilities with quality improvement teams reviewed and improved signal functions that enhanced DSD models, availability, and readiness. Despite the concerted and innovative efforts in the fight against the HIV pandemic and as a requirement for an HIV framework to improve treatment outcomes, the results showed that all facilities in urban areas but not all in rural areas had quality improvement teams. This could have negatively impacted the readiness and ultimately the ability of facilities in rural areas to effectively provide the DSD models. Ensuring the presence of quality improvement teams in rural facilities may improve service delivery.

This study has several limitations. First, availability and readiness constructs measured may vary significantly depending on the educational, training, and personnel values of individuals who were working in these facilities or interviewed. Second, the degree to which different facilities embraced change, implementation, and adoption of the DSD models for HIV treatment could have varied due to resistance or acceptance at different degrees by staff at each facility. Third, we only used quantitative design to obtain the absence or presence of elements that may influence availability and readiness. This method may make it challenging to accurately measure certain using a binary checklist, potentially leading to underreporting or overreporting of other elements. Future studies should consider including qualitative design to provide a more comprehensive assessment. Moreover, we used the WHO SARA tool, which has been criticized in other studies for reducing the assessment of availability and readiness to a binary checklist. This approach tends to focus heavily on “hardware” systems while neglecting “software” systems, such as interactions among people, values, and norms (35, 36). Therefore, our findings should be interpreted with caution.

In summary, our study suggests some disparities in the availability of HIV service indicators and the readiness of different health facilities to provide the DSD models. Although both availability and readiness were above average, the study highlighted the gaps that exist in certain indicators between rural and urban facilities, such as the availability of quality improvement teams and orientation of community health workers in the latest HIV guidelines. With respect to readiness, differences were noted in the area of existence of HIV multidisciplinary teams to review clinical cases and provide support to patients who are failing treatment or those with advanced disease. This calls for training and the provision of guidelines to strengthen HIV service necessary for HIV treatment and care for better treatment outcomes. Therefore, the stakeholders and the government should prioritize the training and orientation of community health workers, the establishment of quality improvement teams, and the setting up of multidisciplinary teams to review HIV clinical cases. Future studies should consider longitudinal or panel data collection to strengthen the non-experimental approach to causal analysis (37) and may be useful to ensure the effective implementation of signal functions of the availability and readiness of health facilities to provide HIV DSD models. The evidence in this study could inform onward planning with respect to strengthening areas that are negatively affecting the effective provision of DSD of HIV treatment. Indicators that were positive and significant in SEM would potentially improve DSD models and probably better HIV treatment outcomes.
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