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Abstract

Background

This study aimed to help the Namibian government understand the impact of Treat All imple-

mentation (started on April 1, 2017) on key antiretroviral therapy (ART) outcomes, and how

this transition impacts progress toward the UNAIDS’s 90-90-90 HIV targets.

Methods

We collected clinical records from two separate cohorts (before and after treat-all) of ART

patients in 10 high- and medium-volume facilities in 6 northern Namibia districts. Each

cohort contains 12-month data on patients’ scheduled appointments and visits, health sta-

tus, and viral load results. We also measured patients’ wait time and perceptions of service

quality using exit interviews with 300 randomly selected patients (per round). We compared

ART outcomes of the two cohorts: ART initiation within 7 days from diagnosis, loss to follow-

up (LTFU), missed scheduled appointments for at least 30 days, and viral suppression

using unadjusted and adjusted analyses.

Results

Among new ART clients (on ART for less than 3 months or had not yet initiated treatment as

of the start date for the ART record review period), rapid ART initiation (within 7 days from

diagnosis) was 5.2 times higher after Treat All than that among clients assessed before the

policy took effect [AOR: 5.2 (3.8–6.9)]. However, LTFU was higher after Treat All roll-out

compared to before Treat All [AOR: 1.9 (1.3–2.8)]. Established ART clients (on ART treat-

ment for at least three months at the start date of the ART record review period) had over 3

times greater odds of achieving viral suppression after Treat All roll-out compared to estab-

lished ART clients assessed before Treat All [AOR: 3.1 (1.6–5.9)].
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Conclusions and recommendations

The findings indicate positive effect of the “Treat All” implementation on ART initiation and

viral suppression, and negative effect on LTFU. Additionally, by April 2018, Namibia seems

to have reached the UNAIDS’s 90-90-90 targets.

Introduction

Namibia is a sparsely populated country of 2.5 million people located in sub-Saharan Africa, a

region hardest hit by the HIV epidemic and is home to about 70% of all PLHIV globally (2017

data) [1]. In recent years, the region has observed a decreasing trend in both HIV infections

(28% reduction compared to 2010), and deaths (44% reduction compared to 2010) [2]. A num-

ber of countries showed strong declines in new infections between 2010 and 2018, such as

Rwanda, South Africa and Uganda, but new infections increased in other countries, such as

Angola, Madagascar and the South Sudan [2]. Namibia, despite its remarkable achievement in

providing ART to its PLHIV population, still faces one of the world’s most formidable HIV

epidemics, similar to its nearby Southern region countries of Lesotho, Mozambique, South

Africa, Swaziland, Zambia and Zimbabwe [3]. The epidemic follows a generalized transmis-

sion pattern and is the leading cause of death in the country [4]. Recent studies indicate that

12.6% of Namibian adults (ages 15–64) are living with HIV and prevalence tends to be higher

among women (15.7%) compared to men (9.3%). Based on the recent National HIV Impact

Assessment, among adults living with HIV, 86% know their HIV status, 96% of those living

with HIV report receiving antiretroviral therapy (ART), and 91% of those who are on ART are

virally suppressed, translating to a population-level viral suppression rate of 76% [5]. This

progress toward the UNAIDS 90-90-90 targets is encouraging, but despite significant health

sector investments from the Government of Namibia, there is widespread social inequality.

Many Namibians live highly mobile lives and often cluster in underdeveloped and remote

rural communities where HIV treatment services are difficult to access [6].

In late 2015, the World Health Organization (WHO) announced new guidelines stating

that anyone who has tested positive for HIV should begin ART as soon as possible [7]. Based

on recent evidence that earlier ART initiation results in better clinical responses than delayed

treatment, the WHO recommended the adoption of a universal Treat All or “test-and-start”

approach, wherein CD4-based treatment thresholds are removed and new HIV patients are

eligible to enroll in ART as soon as they test positive [8]. A body of findings from multinational

trials has supported this guidance. Results from the TEMPRANO study showed that initiating

ART at a CD4 count>500 cells/mm3 led to significantly less severe HIV morbidity (measured

as a combined outcome of death, AIDS, and severe non-AIDS diseases such as malignancies

and bacterial diseases) compared to initiating ART at a CD4 count < = 500 cells/mm3 [9]. The

START Trial showed that the immediate initiation of antiretroviral therapy among previously

untreated adults living with HIV with a CD4 count >500 cells/mm3 was superior to initiation

that was delayed until the CD4 count declined to 350 cells/mm3, based on a composite out-

come including serious AIDS-related and non-AIDS related events [10]. A recent meta-analy-

sis study further validated the effectiveness (reduced mortality risk and risk for AIDS) of early

initiation of ART as defined in the current WHO guidelines [11].

Prior to adopting the “Treat All” guidelines, Namibia followed the 2014 WHO guidelines

for ART eligibility, under which children under 15 years of age, pregnant women, HIV-discor-

dant couples, and HIV-positive patients who either had a CD4 count�500 cells/mm3 or had

been classified in WHO-stages 3 or 4 were eligible for ART treatment [7, 12]. As the 2015
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guidelines were introduced, they did not quantify a recommended timeframe from HIV diag-

nosis to ART initiation nor officially adopted the guidance, rather they suggested that efforts

be made to reduce time between HIV diagnosis and ART initiation for those who are ready to

start treatment [7]. In 2017, WHO updated the guidelines, recommending that rapid ART ini-

tiation—defined as initiating ART and receiving the first dose of antiretroviral medication

within seven days of diagnosis—should be offered to people living with HIV following a con-

firmed diagnosis and clinical assessment [13]. Further, ART initiation is recommended on the

same day as HIV diagnosis if a person has received pre-treatment counseling and feels ready

to begin treatment [13]. Following the addition of the new rapid initiation recommendations

into WHO’s Treat All guidelines, the Government of Namibia adopted the full Treat All guide-

lines as national policy, effective from April 2017 [14]. Namibia, together with Botswana,

eSwatini, South Africa and Malawi, were the first in sub-Saharan Africa rolling out the Treat

All guidelines nationwide.

This study was designed to aid the Namibian government in understanding the effects of

this national implementation of Treat All guidelines on key ART outcomes at selected sites,

and how this transition may affect progress toward 90-90-90 targets. Through these initiatives,

the Government of Namibia has demonstrated a commitment to expanding access to treat-

ment and is moving towards to achieving 90-90-90 targets [14]. As Namibia began the piloting

and phased rollout of Treat All, there have appeared many unanswered questions about its

broader effects—not only on client-level treatment outcomes, but also on the health system

level, including demands on limited human and financial resources. In this paper, we will

report findings from our assessment of Namibia’s Treat All implementation, including its

effects on key HIV indicators: ART initiation, retention in ART, viral suppression, and service

quality. We aim to measure the effect as well as lessons learned after one year implementing

Treat All and inform scale up of this approach in Namibia and elsewhere.

Materials and methods

Study site and design

This is implementation science study uses retrospective, observational data extracted from lon-

gitudinal clinical health record data, and data collected through exit interviews from a random

sample of HIV care and treatment clients at health facilities in Namibia at 2 separate time-

points. The site selection was determined based on careful and thorough discussion with the

Namibian government, USAID and key implementing partner (IntraHealth). We used routine

ART service records to assess monthly client volumes and geographic representation. To

ensure data accessibility and reliability of health records, we included only sites that had

received data quality improvement support from IntraHealth International through the

United States Agency for International Development Clinical Services Technical Assistance

Project (UTAP). Because Namibia has a small population (2.5 million), we purposively selected

the 10 largest health facilities, covering both urban and rural settings, in order to capture as

many ART clients who initiated ART during the data review periods as possible. These 10 sites

accounted for 75% of PLHIV in the country and were all located in Northern Namibia. Six dis-

trict-level hospitals (centralized hospitals) and four rural health centers (decentralized/ com-

munity-based facilities) were ultimately selected.

Health record extraction. We conducted two rounds of record reviews to collect retro-

spective data on two cohorts of clients who accessed ART services at the selected facilities dur-

ing either the year before (Round 1: 1 April 2016–31 March 2017) or the year after (Round 2: 1

April 2017–31 March 2018) the national adoption of Treat All. Prior to each round of data col-

lection, we obtained a sampling frame of adult ART clients who were either engaged in ART
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services as of the 1 April start date for the corresponding time period. We also captured data

on adult ART clients or who had received a confirmed HIV-positive diagnosis after 1 April of

the corresponding year and subsequently initiated ART. The list of facilities can be found else-

where [15]. Baseline retrospective data collection took place between June―August 2017; end-

line occurred between June―August 2018. Clients who were either lost to follow-up (i.e., those

who had missed their most recent appointment by over 90 days and had not returned to the

clinic) or were under age 18 at the beginning of the respective review period were excluded. At

site level, clients were selected randomly from the ten selected facilities in proportion to each

facility’s ART population. Data collectors captured all information from the client care book-

lets, including client demographics; dates of confirmatory HIV diagnosis and subsequent ART

initiation; clinical visit dates; drug dispensing data; dates of follow-up appointments; and viral

load testing dates and results.

Client exit interview. We conducted exit surveys at each health facility to compare client

satisfaction during early stages of Treat All rollout (June to July 2017) and after rollout (June to

July 2018). To capture a diverse sample of ART patients, we conducted the exit surveys on five

consecutive days within one week, and interview timing was spaced to occur throughout the

day. Interviewers approached potential clients as they left their final consultation of the day.

Across the 10 study sites, we interviewed 310 ART clients close to baseline (2 months after TA

policy was announced by the Namibian government) and 286 clients at endline (about a year

after TA). We measured clients’ self-reported wait times and perceptions of service quality.

Wait time was self-reported, which includes: 1) wait time from arrival at facility to meeting the

intake nurse; 2) wait time to see a clinical HIV provider; 3) wait time at the laboratory; and 4)

wait time to get a refill (at pharmacy). Perceptions of services quality were adapted from the

patient satisfaction questionnaire short form (PSQ-18 [16]) assessing provider attitudes, care

accessibility, and overall client satisfaction. Sample questionnaire items include “doctors/

nurses sometimes ignore what I tell them” or “when I go for medical care, they are careful to

check everything when treating me”. HIV patients were asked to rate these statements using 5

options ranging from “strongly disagree” to “strongly agree”. For the purpose of this paper, we

reported the percentage who agreed or strongly agreed to these statements.

Data management. We used tablet-based data collection tools developed using the Sur-

veyCTO electronic data collection platform. Skip patterns and data quality checks were built

in the questionnaires. All research assistants/ interviewers went through a 3-day intensive data

collection and ethical training and a 2-day field-testing and practice of the data capture tools.

Table 1. Client types and key outcome measures.

Outcome Definition

Loss to follow-up Proportion of newly initiating ART clients who missed scheduled appointment by >90 days

Viral suppression Proportion of randomly sampled ART client records with documented viral load test results

during review period (viral load <1,000 copies/ml)

Rapid ART initiation Initiated ART within seven days of diagnosis.

New ART clients ART clients who had been on ART for less than 3 months, or had not yet initiated treatment

as of the start date for the review period

Established ART

clients

ART clients who had been receiving ART treatment for at least three months, and were not

lost to follow-up, as of the start date of the review period.

Round 1 data Before Treat All, containing data of ART patients from April 1, 2016 to April 1, 2017

Round 2 data After Treat All, containing data of ART patients from April 1, 2017 to April 1, 2018

https://doi.org/10.1371/journal.pone.0243749.t001
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Definitions of key outcomes and client types

Definitions of key outcomes and client types are described in Table 1.

Data analysis

We compared treatment outcomes and client satisfaction before and after Treat All implemen-

tation and between district hospitals and rural health centers. We conducted bivariate analyses

including chi-squared and Fisher’s exact tests to assess differences in key outcomes between

two time points and the two service modalities. T-tests were used to assess differences in

means; non-parametric tests were used to assess differences in medians (test of equality).

Finally, we used multiple logistic regression to examine four key outcomes: ART initiation,

one-year retention, missed an appointment for more than 30 days, and viral suppression.

These models adjusted for relevant socio-economic factors, including facility, gender, age, and

marital status. All analyses were done using Stata version 15 (StataCorp., College Station, TX).

Ethical approval

The study was approved by the Institutional Review Board of the Population Council and the Bio-

medical Research Ethics Committee of the Ministry of Health and Social Services in Namibia.

Both routine and exit interview data contained no personal information (such as name, date of

birth, address, phone) of ART clients. All exit interview clients provided written informed consent.

Results

Demographic characteristics of the study populations

We reviewed the health records of 2,293 clients─ 1,179 clients at Round 1 (before Treat All)

and 1,114 clients at Round 2 (after Treat All). As shown in Table 2, two-thirds of all clients

were female; median age was 40 at Round 1 and 39 at Round 2. There were significant differ-

ences in marital status between Round 1 and Round 2 samples with a higher proportion

reported never married in Round 2 (71% vs. 65%; p = 0.001). A larger proportion of clients at

Round 2 attended district hospitals compared to Round 1 (80% vs. 70%, respectively,

p<0.001). Clients’ time on ART differed significantly between Rounds 1 and 2 (p = 0.001), and

at Round 2, clients were more likely to have started ART at a lower clinical stage (74% started

at stage 1, less severe) compared to clients at Round 1 (61% started ART at stage 1; p< 0.001)

and a smaller proportion of clients were established (or current) ART clients (p< 0.001).

Factors associated with key ART outcomes

Results in Table 3 (bivariate relationship) suggest that the “after Treat All” period, younger

age, being single, clinical stage 1, and client type were associated with rapid ART initiation

(beginning treatment within seven days of diagnosis). Additionally, loss to follow-up (LTFU)

was associated with the after Treat All period, younger age, being male, and recent ART initia-

tion. Table 2 results also indicate “missing a routine care appointment” for more than 30 days

was associated with client type, while achieving viral suppression was associated with the after

Treat All period, older age, being female, and clinical stage 4.

Multiple logistic regression results comparing key indicators before and after Treat All roll-

out are presented in Table 4, stratified by new ART clients and established ART clients.

Among new ART clients, after adjusting for age, sex, marital status, facility type, and clinical

stage, rapid ART initiation was 5.2 times higher after Treat All than that among clients

reviewed before the policy took effect [AOR: 5.2 (3.8–6.9)]. However, LTFU was also higher

after Treat All roll-out compared to before Treat All [AOR: 1.9 (1.3–2.8)]. There were no
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statistically significant differences with regard to either missing a routine HIV care appoint-

ment or viral suppression when comparing the before and after Treat All periods.

Established ART clients had over 3 times greater odds of achieving viral suppression after

Treat All roll-out compared to established ART clients assessed before Treat All [AOR: 3.1

(1.6–5.9)]. There was no statistically significant difference among established ART clients

between the before and after Treat All periods with regard to rapid initiation, loss to follow-up,

or missed scheduled appointment (Table 4).

Wait time and perception of service quality

Table 5 summarizes data on clients’ wait time and perception of service quality. On average,

participants spent nearly 2 hours waiting at the facility reception, between reception and doc-

tor, doctor and pharmacy or lab during the first round of client exit surveys. By the second

round, total wait times decreased to 85 minutes (p< 0.0001). These overall decreases were

largely driven by district hospitals, where total wait times decreased from 120 to 80 minutes

(p<0.0001). The greatest reductions in wait times were at reception (69 to 42 minutes;

p<0.0001), pre-consultation (33 to 21 minutes; p<0.0001) and, to a lesser degree, pharmacies

(19 to 16 minutes, p = 0.036). Mean time spent traveling decreased among both district hospi-

tals and rural health centers between Rounds 1 and 2 (70 minutes vs. 51 minutes, respectively,

p<0.0001). After Treat All, some clients perceived a higher quality of personal interactions

with care providers compared to before Treat All. Most notably, 98% (98% after Treat All vs.

Table 2. Sociodemographic characteristics of the pre and post Treat All samples.

Before Treat All After Treat All Total Chi2

% (N) % (N) % (N) (p-value)

Sex

Male 33.3 (393) 34.0 (379) 33.7 (772) 0.12 (0.73)
Female 66.7 (786) 66.0 (735) 66.3 (1,521)

Median age, years (IQR) 40 (33–47) 39 (31–48) 39 (32–47) 0.678 (0.410)
Marital status��

Never married 64.5 (734) 70.9 (759) 67.6 (1,493) 13.18 (0.001)
Married 30.5 (347) 26.2 (280) 28.4 (627)

Divorced 5.0 (57) 2.9 (31) 4.0 (88)

Facility ���

District hospital 70.1 (826) 79.9 (890) 74.8 (1,716) 29.41 (0.001)
Rural health center 29.9 (353) 20.1 (224) 25.2 (577)

Client type���

New ART 46.4 (484) 55.6 (695) 51.4 (1,179) 19.62 (0.000)

Established ART 53.6 (560) 44.4 (554) 48.6 (1,114)

Time on ART (years) ���

Mean (std) 4.1 (3.7) 3.5 (3.8) 3.8 (3.7) 3.5 (<0.001)
Median (IQR) 2.6 (1–6.8) 1.2 (0.9–5.8) 2.9 (1.0–6.4) 21.9 (<0.001)

Clinical stage at initiation ���

Stage I 61.4 (662) 74.3 (750) 67.6 (1,412) 49.78 (<0.001)
Stage II 18.8 (203) 15.0 (151) 16.9 (354)

Stage III 17.9 (193) 8.8 (89) 13.5 (282)

Stage IV 1.9 (21) 2.0 (20) 2.0 (41)

Note: t-test (mean); nonparametric test (median test of equality).

https://doi.org/10.1371/journal.pone.0243749.t002
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95% before Treat All; p = 0.037) agreed that they were treated respectfully, and fewer (3.9%

after Treat All vs. 17.8% before Treat All; p = 0.001) felt that doctors/ nurses sometimes

ignored what clients told them. Very few clients in either round agreed that they sometimes

wonder whether their provider’s diagnoses are correct (6% vs 8.4%, p = 0.25). However, a

Table 3. Factors associated with key ART outcomes (bivariate level).

Rapid ART initiation (� 7 days) Lost to follow-up Missed appointment (�30 days)† Achieved viral suppression‡

% (N) % (N) % (N) % (N)

Time

Before Treat All 11.3 (133)��� 9.4 (111)��� 15.0 (160) 91.6 (565)��

After Treat All 30.0 (334) 14.2 (158) 14.9 (142) 96.2 (652)

Age

<30 38.1 (162)��� 18.1 (77)��� 16.7 (58) 85.0 (164)���

�30 16.3 (305) 10.3 (192) 14.6 (244) 95.6 (1,053)

Sex

Male 18.8 (145) 13.7 (106)� 313.7 (91) 91.9 (388)�

Female 21.2 (322) 10.7 (163) 15.5 (211) 95.0 (829)

Facility type

District-level hospital 21.2 (364) 12.4 (213) 14.6 (219) 94.1 (934)

Rural health clinics 17.8 (103) 9.7 (56) 15.9 (83) 93.4 (283)

Marital status

Single/never married 22.6 (338)�� 12.46 (186) 13.5 (177) 93.3 (787)

Married/cohabitating 17.1 (107) 9.9 (62) 16.5 (93) 94.1 (328)

Divorced/separated widowed 14.8 (75) 11.4 (10) 15.4 (12) 95.7 (45)

Clinical stage at time of initiation

Stage I 23.2 (328)��� 11.8 (167) 13.9 (173) 95.2 (738)�

Stage II 13.3 (47) 10.7 (38) 15.8 (50) 91.6 (196)

Stage III 10.3 (29) 12.1 (34) 20.2 (50) 90.4 (132)

Stage IV 19.5 (8) 17.1 (7) 14.7 (5) 100.0 (22)

Client type

New ART 37.1 (387)��� 14.0 (1146)�� 14.6 (131) 95.1 (463)

Established ART 6.4 (80) 9.9(1,249) 15.2 (171) 93.4 (777)

Note: (�) p-value < 0.05; (��) p-value < 0.01; (���) p-value < 0.001 (†) n = 2,024 clients who were not lost to follow-up; (‡) n = 1,295 clients who received a viral load

test.

https://doi.org/10.1371/journal.pone.0243749.t003

Table 4. Comparisons of key treatment outcomes: Multivariate level.

Newly initiated ART clients Established ART clients

N = 1,044 N = 1,249

After Treat All After Treat All

Outcomes Adjusted odds ratio (95% CI) Adjusted odds ratio (95% CI)
Rapid ART initiation within 7 days 5.2 (3.8–6.9)��� 1.2 (0.76–2.0)

Loss to follow-up 1.9 (1.3–2.8)��� 1.1 (0.8–1.6)

Missed scheduled appointment >+30 days 1.2 (0.8–1.8) 0.9 (0.6–1.2)

Achieved viral suppression 1.3 (0.5–3.1) 3.1 (1.6–5.9)���

Notes: 1) Variables adjusted for in the multivariate analysis: age, sex, marital status, facility type, clinical stage; 2)

AOR: comparing after Treat All to before Treat All.

https://doi.org/10.1371/journal.pone.0243749.t004
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lower percentage of clients agreed that their doctors/ nurses spent enough time with them

after Treat All, compared to before (57% vs. 88%, p = 0.001). Furthermore, there was a signifi-

cant reduction after Treat All in the proportion of clients who stated that they sometimes had

easy access to the medical specialists (81.8% vs 92.0%; p<0.001), or to the medical care they

need (87.0% vs 94.8%; p = 0.001), and marginally fewer clients said that clinicians were careful

to check everything while treating them (91.6% vs. 95.5%; p = 0.052) (Table 5).

Discussion

These data show that the facilities surveyed reached two critical milestones: over 90% of ART

patients were retained in care after 12 months and 90% of clients who received a viral load test

had achieved viral suppression. Our findings are consistent with the Namibia National HIV

Impact Assessment (2018) [5, 17], which indicates that Namibia is the first country to have

three quarters of its HIV-positive population virally suppressed, a good indicator of a success-

ful HIV treatment program. Consistent with findings from Eswatini, time to initiation under

Treat All decreased considerably compared to the standard of care [18]. Furthermore, the

implementation of the Treat All guidelines has had positive effects on health outcomes. One

year after the implementation of Treat All, patients were more likely to achieve viral suppres-

sion. As anticipated based on evidence from a recent systematic review, it appears that the

Treat All guidelines, along with the decentralization of clinical services in Namibia, are con-

tributing to better health outcomes for people living with HIV [19, 20].

However, we also found that Treat All may negatively affect retention among newly initi-

ated ART clients. This finding is aligned with several recent completed studies investigating

the impact of the test and start approach. These studies found that early ART initiation showed

a strong impact on linkages to care, but LTFU increased during the first two to three months

after ART initiation [21–23]. There are ART clients who were not psychologically ready to

accept their HIV-positive diagnosis and ART treatment, as well as low awareness, and there-

fore low acceptability of the Treat All guidelines [24]. It is critical that readiness assessments of

clients and initial counseling messages properly address the support needs of new ART clients

Table 5. Wait time and perception of service quality (proportion who agreed/strongly agreed with each

statement).

Before Treat

All

After Treat

All

Chi2 or t-test

% (n = 310) % (n = 285) (p-value)

Mean total wait time in minutes (std) 118 (84.6) 85 (58.1) 5.5 (<0.001)
Median wait time in minutes (IQR) 100 (55–170) 75 (42–108) 27.4

(<0.001)
My doctors/ nurses treat me in a very respectful manner. 95.1 98.3 4.4 (0.037)
Doctors/ nurses sometimes ignore what I tell them. 17.7 3.9 29.0

(<0.001)
Sometimes doctors/ nurses make me wonder if their diagnosis is

correct.

8.4 6.0 1.3 (0.254)

My HIV care doctors/ nurses usually spend plenty of time with me. 87.7 57.2 70.5 (0.001)
I have easy access to the medical specialists I need. 92.0 81.8 13.7

(<0.001)
I am able to access medical care whenever I need it. 94.8 87.0 11.2 (0.001)
When I go for medical care, they are careful to check everything

when treating me.

95.5 91.6 3. 8 (0.052)

Note: t-test (mean); nonparametric test (median).

https://doi.org/10.1371/journal.pone.0243749.t005
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and ensure they are equipped to adhere to lifelong ART immediately after their HIV-positive

diagnosis. Additionally, raising awareness of the Treat All guidelines through health commu-

nication campaigns is necessary. Although HIV providers strictly follow the national treatment

guidelines and provided adherence counseling and scheduled the first visit one month after

ART initiation, additional follow-ups via phone or home visit may be needed for patients initi-

ating ART on the day of diagnosis to provide timely support and track movement of these cli-

ents along the care continuum.

Median wait time decreased significantly (100 minutes vs. 75 minutes; p<0.01). The decen-

tralization of ART services and implementation of community-level ART services have

improved and are expected to continue to facilitate better ART adherence among ART clients

because these strategies can significantly reduce travel and wait time due to reduced over-

crowding at centralized hospitals. Specifically, since 2016, stable ART clients from district-

level hospitals were allowed to transfer to smaller community health centers to expand ART

access in rural areas. In addition, Community-based ART nurses and pharmacist/health assis-

tants from central hospitals coordinate with health extension workers and expert patients

(long term patients) to deliver ART services and refills at community-based drug distribution

points every 3 months. Bringing services closer to home can reduce travel associated costs,

resulting in fewer missed appointments and LTFU. These effects have been found in many

other settings and patient outcomes have been found to be similar to that of those who only

receive care at facilities [25–27].

Despite improvements in wait times, results of patient satisfaction surveys were mixed.

There was greater satisfaction reported on items representing individual interactions with

practitioners, however, clients also reported reduced ability to access the services they need, or

to spend sufficient time with their providers. This is consistent with our previous publication

that shows a significant reduction of clinical time between before treat all and after treat all

[15]. This may be due to increased demands on providers time, or the use of community-

based ART delivery strategies. There is a need, however, to carefully monitor these models of

care. In other countries, for example, weakness in drug supply chains have challenged the suc-

cess of HIV care outside of district hospitals [26]. Availability of and support for trained com-

munity health workers or patient peers to enable the success of models for delivering ART in

communities has also proven a challenge in other countries and needs to be carefully provided

for and monitored in Namibia [28].

Limitations

Our study has several limitations. First, in order to infer conclusions about the effect of Treat

All on key outcomes, an ideal study design would have involved at least a two-arm comparison

between Treat All and non-Treat All. However, our study aimed to capture the real-life imple-

mentation of Treat All under the pressure of time and limited budget. For this reason, our

approach using existing routine data and client exit surveys seemed well suited. In addition,

due to the nationwide rollout of the Treat All implementation, it was not feasible to establish a

rigorous comparison and it would have been unethical to have a control population that did

not receive Treat All. Aside from the design limitations, the data were collected retrospectively

and thus subjected to errors and various data quality issues. These are common limitations of

routine program data, especially data from small health facilities in limited resource settings in

Northern Namibia. It is important to note that longitudinal data was not feasible to collect due

to challenges in recruiting enough newly positive clients (Namibia has a small population size)

at IntraHealth supported sites within a limited timeframe. Lastly, our client exit survey was

likely subjected to social desirability bias and recall bias, especially when asking about clients’
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travel and wait time and when interviews were being conducted in a limited-space health

facility.

Conclusion and recommendations

As the WHO’s Treat All guidelines are initiating implementation in countries worldwide, the

current roll out of Treat All in Namibia can help provide insight into how these guidelines

might work within the context of existing and other novel differentiated care models. This

study demonstrates that, the implementation of the Treat All guidelines has made a positive

impact on several key treatment outcomes. In particular, one year after the national rollout of

the guidelines (by April 2018), Namibia seems to have reached the last two of the UNAIDS’s

90-90-90 targets. Second, while Treat All may have expanded patient volume, service decen-

tralization was likely attributed to reduced patient wait time while maintaining high service

quality. However, greater LTFU among newly initiated ART clients is a potential issue that

may result from the rollout of Treat All. We note, however, that this was a relatively short-

term study and therefore, monitoring key ART outcomes, including service quality is impor-

tant. Particularly, we recommend careful monitoring of patients initiating ART on the day of

HIV diagnosis as a strategy to reduce LTFU and to reach the next-level “95-95-95” targets

(UNAIDS targets by 2030) [26, 29]. Lastly, the study has demonstrated the feasibility of using

existing data to measure key clinical outcomes while strengthening local organizations on col-

lecting and using routine data. Collecting, analyzing, and utilizing existing data on key clinical

outcomes and ART-related cost works best with high-quality and complete data, which can be

a challenge logistically in many settings [30], but proved to be effective in Namibia.

Acknowledgments

We would like to thank the data collection team from Survey Warehouse who worked tirelessly

to ensure the success of this study. We especially thank our implementing partner—Intra

Health International (Namibia) that gave us access to critical ART service data and partici-

pated in the planning, data collection and dissemination of the findings. Last but not least, we

sincerely thank the Ministry of Health and Social Services that provided leadership and sup-

port throughout the study.

Author Contributions

Conceptualization: Lung Vu, Brady Burnett-Zieman, Minh Luu, Abeje Zegeye, Scott Geibel.

Data curation: Brady Burnett-Zieman, Minh Luu, Johnface Mdala.

Formal analysis: Lung Vu, Brady Burnett-Zieman.

Funding acquisition: Lung Vu, Scott Geibel.

Investigation: Lung Vu, Lizl Stoman, Johnface Mdala.

Methodology: Steven Forsythe.

Project administration: Brady Burnett-Zieman, Lizl Stoman.

Supervision: Johnface Mdala.

Validation: Lung Vu.

Writing – original draft: Lung Vu.

Writing – review & editing: Brady Burnett-Zieman, Lizl Stoman, Minh Luu, Johnface Mdala,

Krista Granger, Steven Forsythe, Abeje Zegeye, Scott Geibel.

PLOS ONE Effects of the HIV Treat All guidelines in Namibia

PLOS ONE | https://doi.org/10.1371/journal.pone.0243749 December 28, 2020 10 / 12

https://doi.org/10.1371/journal.pone.0243749


References
1. James SL, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, regional, and national inci-

dence, prevalence, and years lived with disability for 354 diseases and injuries for 195 countries and ter-

ritories, 1990–2017: a systematic analysis for the Global Burden of Disease Study 2017. The Lancet.

2018; 392(10159):1789–858. https://doi.org/10.1016/S0140-6736(18)32279-7 PMID: 30496104

2. UNAIDS. UNAIDS Data 2019. Geneva, Switzerland. Available from: https://wwwunaidsorg/sites/

default/files/media_asset/2019-UNAIDS-data_enpdf. 2019.

3. CDC. CDC in Namibia January 2020. Available from: https://www.cdc.gov/globalhealth/countries/

namibia/pdf/Namibia_FactSheet.pdf.

4. Institute for Health Metrics and Evaluation. Namibia all-cause mortality data: University of Washington;

2017 [cited 2020 April 29]. Available from: https://vizhub.healthdata.org/gbd-compare/

5. Ministry of Health and Social Services Namibia, Centers for Disease Control and Prevention (CDC),

University of California San Francisco, and ICAP at Columbia University. Namibia Population-Based

HIV Impact Assessment (Namphia) 2015–16: Summary Sheet. Lilongwe, Malawi, Atlanta, Georgia,

and New York, New York, USA: Ministry of Health, CDC and ICAP, 2018.

6. Namibia Ministry of Health and Social Services. Namibia 2014/15 Health Accounts Report. Windhoek,

Nambia: 2017.

7. World Health Organization. Guideline on when to start antiretroviral therapy and on pre-exposure pro-

phylaxis on HIV. Geneva: 2015.

8. UNAIDS. The Gap Report. Geneva, Switzerland: UNAIDS, 2014.

9. The TEMPRANO ANRS 12136 Study Group. A Trial of Early Antiretrovirals and Isoniazid Preventive

Therapy in Africa. N Engl Med. 2015; 373:808–22. https://doi.org/10.1056/NEJMoa1507198 PMID:

26193126

10. The INSIGHT START Study Group. Anitiation of Antiretroviral Therapy in Early Asymptomatic HIV

Infection. N Engl J Med. 2015; 373:795–807. https://doi.org/10.1056/NEJMoa1506816 PMID:

26192873

11. Song A, Liu X, Huang X, Meyers K, Oh D-Y, Hou J, et al. From CD4-Based Initiation to Treating All HIV-

Infected Adults Immediately: An Evidence-Based Meta-analysis. Frontiers in immunology. 2018;

9:212–. https://doi.org/10.3389/fimmu.2018.00212 PMID: 29487595.

12. PEPFAR. FY 2016 Namibia Country Operational Plan. Washington, DC and Windhoek, Namibia:

USAID, 2016.

13. World Health Organization. Guidelines for managing advanced HIV disease and rapid initiation of anti-

retroviral therapy. Geneva: 2017.

14. Ministry of Health and Social Services Directorate of Special Programmes. National Strategic Frame-

work for HIV and AIDS Response in Namibia 2017/18 to 2021/22. 2017.

15. Schutte C, Forsythe S, Mdala JF, Zieman B, Linder R, Vu L. The short-term effects of the implementa-

tion of the "Treat All" guidelines on ART service delivery costs in Namibia. PLoS One. 2020; 15(1):

e0228135. https://doi.org/10.1371/journal.pone.0228135 PMID: 31986182

16. Thayaparan AJ, Mahdi E. The Patient Satisfaction Questionnaire Short Form (PSQ-18) as an adapt-

able, reliable, and validated tool for use in various settings. Med Educ Online. 2013; 18:21747. https://

doi.org/10.3402/meo.v18i0.21747 PMID: 23883565.

17. Susman Ed. Namibia Claims First in Africa to Reach HIV Goal. MedPage Today. 2018 July 26.

18. Walsh F, Khan S., Bärnighausen T. et al. Getting to 90–90–90: Experiences from the MaxART Early

Access to ART for All (EAAA) Trial in Eswatini. Curr HIV/AIDS Rep 17, 324–332 (2020). https://doi.org/

10.1007/s11904-020-00501-6 PMID: 32474844

19. Ford N, Migone C, Calmy A, Kerschberger B, Kanters S, Nsanzimana S, et al. Benefits and risks of

rapid initiation of antiretroviral therapy. AIDS (London, England). 2018; 32(1):17–23. https://doi.org/10.

1097/QAD.0000000000001671 PMID: 29112073

20. UNAIDS. Fast Track Ending the AIDS Epidemic by 2030. In: UNAIDS, editor. Geneva2014.

21. Havlir DV, Balzer LB, Charlebois ED, Clark TD, Kwarisiima D, Ayieko J, et al. HIV Testing and Treat-

ment with the Use of a Community Health Approach in Rural Africa. N Engl J Med. 2019; 381(3):219–

29. Epub 2019/07/18. https://doi.org/10.1056/NEJMoa1809866 PMID: 31314966; PubMed Central

PMCID: PMC6748325.

PLOS ONE Effects of the HIV Treat All guidelines in Namibia

PLOS ONE | https://doi.org/10.1371/journal.pone.0243749 December 28, 2020 11 / 12

https://doi.org/10.1016/S0140-6736%2818%2932279-7
http://www.ncbi.nlm.nih.gov/pubmed/30496104
https://wwwunaidsorg/sites/default/files/media_asset/2019-UNAIDS-data_enpdf
https://wwwunaidsorg/sites/default/files/media_asset/2019-UNAIDS-data_enpdf
https://www.cdc.gov/globalhealth/countries/namibia/pdf/Namibia_FactSheet.pdf
https://www.cdc.gov/globalhealth/countries/namibia/pdf/Namibia_FactSheet.pdf
https://vizhub.healthdata.org/gbd-compare/
https://doi.org/10.1056/NEJMoa1507198
http://www.ncbi.nlm.nih.gov/pubmed/26193126
https://doi.org/10.1056/NEJMoa1506816
http://www.ncbi.nlm.nih.gov/pubmed/26192873
https://doi.org/10.3389/fimmu.2018.00212
http://www.ncbi.nlm.nih.gov/pubmed/29487595
https://doi.org/10.1371/journal.pone.0228135
http://www.ncbi.nlm.nih.gov/pubmed/31986182
https://doi.org/10.3402/meo.v18i0.21747
https://doi.org/10.3402/meo.v18i0.21747
http://www.ncbi.nlm.nih.gov/pubmed/23883565
https://doi.org/10.1007/s11904-020-00501-6
https://doi.org/10.1007/s11904-020-00501-6
http://www.ncbi.nlm.nih.gov/pubmed/32474844
https://doi.org/10.1097/QAD.0000000000001671
https://doi.org/10.1097/QAD.0000000000001671
http://www.ncbi.nlm.nih.gov/pubmed/29112073
https://doi.org/10.1056/NEJMoa1809866
http://www.ncbi.nlm.nih.gov/pubmed/31314966
https://doi.org/10.1371/journal.pone.0243749


22. Hayes RJ, Donnell D, Floyd S, Mandla N, Bwalya J, Sabapathy K, et al. Effect of Universal Testing and

Treatment on HIV Incidence—HPTN 071 (PopART). N Engl J Med. 2019; 381(3):207–18. Epub 2019/

07/18. https://doi.org/10.1056/NEJMoa1814556 PMID: 31314965

23. Makhema J, Wirth KE, Pretorius Holme M, Gaolathe T, Mmalane M, Kadima E, et al. Universal Testing,

Expanded Treatment, and Incidence of HIV Infection in Botswana. N Engl J Med. 2019; 381(3):230–42.

Epub 2019/07/18. https://doi.org/10.1056/NEJMoa1812281 PMID: 31314967

24. Bassett IV, Regan S, Chetty S, Giddy J, Uhler LM, Holst H, et al. Who starts antiretroviral therapy in Dur-

ban, South Africa?. . . not everyone who should. AIDS. 2010; 24 Suppl 1:S37–44. https://doi.org/10.

1097/01.aids.0000366081.91192.1c PMID: 20023438

25. Bemelmans M, Baert S, Goemaere E, Wilkinson L, Vandendyck M, van Cutsem G, et al. Community-

supported models of care for people on HIV treatment in sub-Saharan Africa. Trop Med Int Health.

2014; 19(8):968–77. Epub 2014/06/04. https://doi.org/10.1111/tmi.12332 PMID: 24889337

26. Harries AD, Zachariah R, Lawn SD, Rosen S. Strategies to improve patient retention on antiretroviral

therapy in sub-Saharan Africa. Trop Med Int Health. 2010; 15 Suppl 1(s1):70–5. https://doi.org/10.

1111/j.1365-3156.2010.02506.x PMID: 20586963

27. Mukherjee JS, Barry D, Weatherford RD, Desai IK, Farmer PE. Community-Based ART Programs:

Sustaining Adherence and Follow-up. Current HIV/AIDS Reports. 2016; 13(6):359–66. https://doi.org/

10.1007/s11904-016-0335-7 PMID: 27739018

28. Kelly JD, Frankfurter R, Lurton G, Conteh S, Empson SF, Daboh F, et al. Evaluation of a community-

based ART programme after tapering home visits in rural Sierra Leone: a 24-month retrospective study.

SAHARA J. 2018; 15(1):138–45. https://doi.org/10.1080/17290376.2018.1527244 PMID: 30257611

29. Brennan AT, Maskew M, Sanne I, Fox MP. The importance of clinic attendance in the first six months

on antiretroviral treatment: a retrospective analysis at a large public sector HIV clinic in South Africa. J

Int AIDS Soc. 2010; 13:49. https://doi.org/10.1186/1758-2652-13-49 PMID: 21134297

30. Chandiwana N, Sawry S, Chersich M, Kachingwe E, Makhathini B, Fairlie L. High loss to follow-up of

children on antiretroviral treatment in a primary care HIV clinic in Johannesburg, South Africa. Medicine

(Baltimore). 2018; 97(29):e10901. https://doi.org/10.1097/MD.0000000000010901 PMID: 30024494

PLOS ONE Effects of the HIV Treat All guidelines in Namibia

PLOS ONE | https://doi.org/10.1371/journal.pone.0243749 December 28, 2020 12 / 12

https://doi.org/10.1056/NEJMoa1814556
http://www.ncbi.nlm.nih.gov/pubmed/31314965
https://doi.org/10.1056/NEJMoa1812281
http://www.ncbi.nlm.nih.gov/pubmed/31314967
https://doi.org/10.1097/01.aids.0000366081.91192.1c
https://doi.org/10.1097/01.aids.0000366081.91192.1c
http://www.ncbi.nlm.nih.gov/pubmed/20023438
https://doi.org/10.1111/tmi.12332
http://www.ncbi.nlm.nih.gov/pubmed/24889337
https://doi.org/10.1111/j.1365-3156.2010.02506.x
https://doi.org/10.1111/j.1365-3156.2010.02506.x
http://www.ncbi.nlm.nih.gov/pubmed/20586963
https://doi.org/10.1007/s11904-016-0335-7
https://doi.org/10.1007/s11904-016-0335-7
http://www.ncbi.nlm.nih.gov/pubmed/27739018
https://doi.org/10.1080/17290376.2018.1527244
http://www.ncbi.nlm.nih.gov/pubmed/30257611
https://doi.org/10.1186/1758-2652-13-49
http://www.ncbi.nlm.nih.gov/pubmed/21134297
https://doi.org/10.1097/MD.0000000000010901
http://www.ncbi.nlm.nih.gov/pubmed/30024494
https://doi.org/10.1371/journal.pone.0243749

