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Background: Implementation of human immunodeficiency virus rapid
and point-of-care tests (RDT/POCT) is understood to be impeded by many
different factors that operate at 4 main levels—test devices, patients, pro-
viders, and health systems—yet a knowledge gap exists of how they act
and interact to impede implementation. To fill this gap, and with a view
to improving the quality of implementation, we conducted a systematic review.
Methods: Five databases were searched, 16,672 citations were retrieved,
and data were abstracted on 132 studies by 2 reviewers.
Findings: Across 3 levels (ie, patients, providers, and health systems), a
majority (59%, 112/190) of the 190 barriers were related to the integration
of RDT/POCT, followed by test-device–related concern (ie, accuracy) at
41% (78/190). At the patient level, a lack of awareness about tests (15/
54, 28%) and time taken to test (12/54, 22%) dominated. At the provider
and health system levels, integration of RDT/POCT in clinical workflows
(7/24, 29%) and within hospitals (21/34, 62%) prevailed. Accuracy (57/
78, 73%) was dominant only at the device level.
Interpretation: Integration barriers dominated the findings followed by
test accuracy. Although accuracy has improved during the years, an ideal
implementation could be achieved by improving the integration of RDT/
POCTwithin clinics, hospitals, and health systems, with clear protocols,
training on quality assurance and control, clear communication, and link-
age plans to improve health outcomes of patients. This finding is pertinent
for a future envisioned implementation and global scale-up of RDT/POCT-
based initiatives.
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BACKGROUND
For the past 15 years, since early 1990s, rapid human immu-

nodeficiency virus (HIV) tests (RDTs) have enabled to decrease
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the time between testing and receipt of initial screening test re-
sults, thus facilitating a decentralization of HIV testing services.1,2

Since 2000s, point-of-care tests (POCTs) enabled testing in many
settings without access to formal laboratory services that are lo-
cated primarily in low- andmiddle-income settings and have dom-
inated this diagnostics space. Both RDTs/POCTs have been at the
core of many screening strategies, including voluntary testing and
counseling, provider-initiated testing and counseling, home-based
clinics, or community outreach–based testing and counseling. Re-
cently, POCT-based self-tests have promised a private anonymous
solution that will expand access to communities, which avoid con-
ventional facility testing. However, with the swift and widespread
implementation of POCT globally, many barriers and impedi-
ments have been reported, which have prevented an ideal imple-
mentation.3,4 Understanding these barriers and factors impeding
implementation is key to improving their future envisioned perfor-
mance. In this context, therefore, a synthesis of barriers across
levels of health care systems is long overdue.

In the RDT/POCT diagnostics space, a considerable atten-
tion is given to product development and market needs and size.
Scientifically, improvements in test accuracy predominate for
Food and Drug Administration and European Union approvals,
whereas implementation and uptake issues remain secondary.
With a lax implementation, even the most accurate tests, if not im-
plemented correctly, end up with poor quality results. Factors con-
tributing to failure are several but operate at 4 levels of health care
systems (ie, device, patients, providers, and health care systems).
The following factors fall in various categories: infrastructural, at-
titudinal, and contextual. Furthermore, sometimes, an introduc-
tion of technology alone in a workspace or health system is not
enough. Understanding the disruption that RDT/POCTwill bring
into their workspaces is essential to improve their implementation.
Engagement of key stakeholders including at-risk patient popula-
tions and their communities, policy makers, and providers alike
alongwith sensitization to the potential of a new technology to im-
prove health care is essential.

Implementation of RDT/POCT in the context of research and
in programmatic suboptimal implementation could be attributed
to many factors, namely, (1) a lack of resources and infrastructure
(ie, personnel, distribution channels, and supply chain), (2) a lack
of quality control (QC) and assurance program, (3) a delay in re-
ceipt of test results, and (4) a failure in communication of test/
treatment plans to the patient, which translates to an incomplete
establishment of linkages to follow-up care. When all these hap-
pen, the advantage of the point of testing at the point of clinical
care is totally lost. At that point, it is reasonable to question
whether POCT does more harm than good.

Some other factors operate at macro health system level
and are harder to address because they vary with different health
systems. These include a lack of adequate oversight, a deficient
groundwork preparation of different components of health
ecosystem, and an incomplete engagement of providers and
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FIGURE 1. Barriers to RDT/POCTs.

Pai et al Point of Care • Volume 14, Number 3, September 2015
communities with RDT/POCT initiatives. Oftentimes, providers
are insensitive to the fundamental factors that impair a successful
deployment of RDT/POCT.5–7

In an earlier policy article, we shortlisted several barriers that
impeded implementation of POCTs.8 In this systematic review,
we aim to methodically document, explore, and classify all the
barriers reported at different levels of the health system. These
have been reported in the context of implementation/operational
research surveys or evaluations with HIV POCTs. Knowledge
about them is key to informed action plans and evidence-based
policies and programs. As newer, advanced, and synergized
RDT/POC technologies are in development, a critical informative
synthesis that plugs a global knowledge gap at different levels is
long overdue.

METHODS

Objective
The aims of this study were to identify barriers noted in the

implementation of screening interventions with RDT and POCT
for HIV in populations around the world and to classify them in
4 levels—device, patient, providers, and health systems.

Search Strategy, Selection Criteria, and
Data Abstraction

In accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses guidelines,9 we undertook
a systematic review to identify all the prevailing barriers faced
by HIV RDT/POC programs in real-world settings.

We searched 5 worldwide online databases (ie, CINAHL,
EMBASE, PsycINFO, BIOSIS, and MEDLINE [via PubMed])
for the period of January 1, 1996, to February 28, 2014. For
searching MEDLINE, we used the search string detailed in Sup-
plemental Digital Content 1 (http://links.lww.com/POC/A2).

Our search strategy was comprehensive in compliance with
the guidelines of Cochrane Collaboration. The search was de-
signed by a librarian (B.N.) to identify all studies that evaluated
an aspect of RDT/POCT and performed by 2 independent re-
viewers (R.V. and S.W.). Studies were examined for direct explo-
ration of barriers/challenges relating to RDT/POCT documented
as primary or secondary findings. Barriers examined included at
the device level, at the patient level, at the provider level, and at
the health care systems levels.

Two reviewers (T.B. and R.D.) identified preliminary cita-
tions and independently abstracted the data. Data were abstracted
if a potential barrier to RDT/POCT implementation was identified
as a primary or secondary finding and reported in the results and
in the discussion section of each included study. A third reviewer
(S.W.) updated citations and collated and analyzed all the data.
Discrepancies were resolved in consultation with senior author
N.P.P. at all stages of the review.

Because the aim of our review was to identify all of the
barriers at different levels, we included any study that used an
HIV RDT/POCT in human populations and that reported evi-
dence of barriers to RDT/POCT. Both English-language and
non–English-language articles were included.

Excluded studies such as news reports, modeling studies,
case reports, reviews, opinions, and articles that reported counsel-
ing and qualitative barriers to implementation. Qualitative barriers
will be synthesized in another review.

A prepiloted data abstraction form was created in Excel in
consultation (N.P.P., T.B., and R.D.). Data collected included the
study location, design, sample size, test used, and the barriers
and the level at which it was reported.
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Statistical Analysis
Barriers were classified into 4 categories as follows: test device,

patients, providers, and health system related. To simplify reporting,
we counted the number of barriers reported within each category
and later summarized the data as proportions. The datawere collected
and analyzed using Excel. Given the scope of our work, we did not
apply a study quality checklist to the included studies.

RESULTS
Figure 1 details the study selection process. A total of 16,672

citations were identified by the initial search. After applying our
inclusion and exclusion criteria as detailed previously, 132 studies
were included in our final subset for analysis.

A summary table detailing each study is provided in the
Supplemental Digital Contents 2 to 5 (http://links.lww.com/POC/A3,
http://links.lww.com/POC/A4, http://links.lww.com/POC/A5,
http://links.lww.com/POC/A6). Across the 132 studies, a total of
190 barriers were reported. The barriers were identified from a
range of study types, predominantly diagnostic evaluations
(65/132, 49%) and surveys (27/132, 20%).

A vast majority of studies reported only 1 barrier (89/132,
67%), 31 studies reported 2 barriers (31/132, 23%), 10 reported
3 barriers (10/132, 8%), and 2 studies reported 4 and 5 barriers,
respectively (2/132, 2%). We included each barrier in our analysis
as an independent data point.

At the device level, reported barriers (78/190, 41%) were pri-
marily related to diagnostic accuracy (57/78, 73%), followed
closely by implementation of barriers such as (1) difficulties in
test conduct (15/78, 19%), with complicated testing protocols as
in performing multiple steps,10 and (2) difficulties in reading the
test results11 or following protocols.12 These results are summa-
rized in Figure 2.

At the patient levels, main barriers (54/190, 28%) that were
identified were (1) a lack of awareness and misconceptions relat-
ing to RDT/POCT (15/54, 28%), such as patient belief that RDT/
POCT devices were not accurate13–15; (2) patient time constraints
(12/54, 22%) that included the turnaround time it took to perform
RDT/POCT including the time to test, counsel, and receive results
and linkages; (3) privacy and fear associated with receiving results
with RDT/POCT (9/54, 17%), such as feeling too overwhelmed to
receive a result in a clinic setting16 or concerns relating to their
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 2. A breakdown of barriers to RDT/POCTs testing at different levels.
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privacy17 ; and finally, (4) operational errors (5/54, 9%), such as
dry mouth, making it difficult for patients to provide a saliva/
oral sample,18,19 and costs associated with obtaining a confirma-
tory test. So, to report them in order, accuracy, followed by patient
concerns such as misinformation, beliefs, fear, anxiety, and time-
consuming testing protocols and costs, predominated findings at
the patient level.

At the provider level, barriers (24/190, 13%) were predomi-
nantly related to challenges in integrating them in their clinical
workflow (11/24, 46%). Other challenges were related to time,
costs, and attitudes and reluctance of staff to conduct POCTs.
For example, clinics were not able to find the time to adequately
train staff, or patients were often met with negative attitudes from
staff regarding RDT/POCT, and clinics did not offer RDTs regu-
larly (7/24, 33%).20–23 A number of studies reported staff reluc-
tance to use RDT/POCT, citing reasons such as distrust of their
results and apprehension about the reaction of clients to a rapid
test result, as well as staff not being aware of RDT/POCT avail-
ability or not having the time to attend training for them.24–29 In
summary, a lack of interest, poor investment in training, negative
perceptions regarding its benefits, reluctance due to change posed
in their workflow, and resultant attitudes impeded their implemen-
tation. Other barriers were high costs, preference, and mistrust
in accuracy.

At the health system level, reported barriers (34/190, 18%)
were predominantly related to integration, for example, (1) diffi-
culties integrating the tests within the health care systems (8/34,
24%) or within the hospitals' clinical workflows (13/34, 38%),
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
(2) a lack of QC and assurance of POCT/RDT (7/34, 21%), and
finally, (3) high costs associated with implementing these tests
within the existing health care systems (5/34, 15%).

In summary, across all the main levels of the health care sys-
tem, implementation barriers (Fig. 3) such as difficulties in inte-
grating tests within clinical workflows, health systems, lack of
quality in implementation, turnaround time taken to offer rapid
tests, difficult protocols, and complications in execution impeded
delivery and staff reluctance in offering rapid testing. These bar-
riers (59%, 112/19) were documented statistically (ie, device
level, 19%; patient level, 28%; provider level, 13%; and health
system level, 18%). They were followed closely by concerns re-
garding accuracy of test devices and patient level concerns (ie, ap-
prehension, anxiety, knowledge, and information). High cost was
also a deterrent and appeared at all levels of the health system.
These have been illustrated in Figure 2.

Secondarily, at all levels, a dissatisfaction with the accuracy
of RDT/POCTwas observed (57/190, 30%). This fact was further
analyzed. Accuracy concerns were subdivided into (1) dissatisfac-
tion with the general accuracy of the test device (ie, sensitivity or
specificity) (41/57, 72%) and (2) a lack of accuracy in detecting
an acute HIV infection (6/57, 11%), for HIV variants (4/57, 7%)
and HIV in infants (3/57, 5%) (please refer to Fig. 2).

To establish whether the economic status of the country im-
pacted barriers experienced when implementing RDTs, we
subgrouped our analysis according to the country the study was
completed in using World Bank Income classifications. Results
are detailed in Figure 4. Economic status seems to affect the use
83



FIGURE 3. A visual representation of the major barriers at device, patient, provider, and health system levels.
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of RDTs/POCTs in practice. For high-income countries, health
care system level, provider level, and device barriers seem to be
more equally represented. Surprisingly, the most common barrier
reported for upper middle, lower middle, and lower income coun-
tries referred to the test device.
FIGURE 4. Barriers to RDT/POCTs, according to World Bank
Income classifications.
DISCUSSION
Our review highlights implementation barriers that impeded

successful implementation of HIV RDT/POCT. The prominent
health system barrier was integration of RDT/POCT into the clin-
ical workflows at the provider and health systems levels, followed
by inadequate knowledge of test protocols, lack of quality assess-
ment or quality control (QC), additionally posed challenges in test
execution, and action plans for integration. Across all levels of the
health care system (ie, device, patient, provider, and health sys-
tems), we found evidence of misinformation more so at the patient
level. Misconceptions, beliefs, lack of awareness, staff reluctance,
and attitudes also added to the imperfect implementation. All
these collectively impede an optimum integration of RDT/
POCT. Across high- and low-income settings, it emerged as an is-
sue. This finding is powerful because it confirms that, although
technologies could be accurate, a poor orientation of patients, with
poorly thought out integration plans, can backfire implementa-
tion. It seemed that setting up quality assurance improving turn-
around time taken to test protocols, reducing costs, and setting
up clear screening, diagnostic clinical pathways protocols, and
clinical management action plans with RDT/POCTwas pertinent
to their successful implementation.
84
Programs based on RDT/POCT require a considerable in-
vestment in equipment, infrastructure, QC, certification of health
care professionals, linkages to care, and clinical and diagnostic
pathway plans. A POCT continuum of care is key to the success
of POCT initiative.8 This continuum of care includes setting up
clear plans embedded in health care systems with the buy-ins of
health care providers and will help improve trust and faith of pa-
tients in tests and in the ability of health care professionals to em-
brace, improve quality, and act on the results for their patients.
Clinics with good QC and quality assurance programs; efficient,
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
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accurate, and smart protocols for testing; and communication
plans can engage patients better for clinical management. Com-
munication of test results and action on the test result and im-
provement of clinical management are paramount to the success
of RDT/POCT programs. Such investments will go a long way
to improve a successful implementation of decentralized RDT/
POCTand in preventing losses to follow-up of patients after rapid
testing and follow-up on confirmatory testing.

Concern regarding accuracy of RDT/POCT test result emerged
as the second most important barrier to uptake. If RDT/POCTs
are not perceived to be accurate, their integration becomes a key
issue. However, because an overwhelming number of the included
studies were diagnostic evaluations, with the evaluation of accu-
racy as the primary objective, accuracy concern seems overrepre-
sented. Conversely, studies that investigated the impact of RDT/
POCTs on the health care system were rare.

Our review highlights gaps and underscores challenges that
need to be addressed before decentralized models of testing
with POCT could take center stage in many global settings. To
improve quality and efficiency of testing, health careworkers need
to be supported before, during RDT/POCT implementation, and
after introduction. Therefore, to improve integration in clinical
workflow, certain conditions are a prerequisite. Proficiency test-
ing, certification of professionals, and provision of training set
the standards that improve the quality of testing.30 A reporting
system and a tracking system for test results, with linked patient
profiles, always help improve communication plans between test
counselors, patients, and their providers. This improves the turn-
around time to action and clinical management plan. However, be-
cause strip-based flow through assays and lateral flow assays
(POCT) seem to be simple to execute, appropriate training, certi-
fications, and quality assurance and QC procedures have often
been ignored in global settings. Quality control and quality assur-
ance procedures such as maintaining a log of running controls at
regular intervals, sensitizing everyone in theworkplace to the stan-
dard operating procedures, and maintaining a log of temperature
and storage conditions, a log of test kits, and the serial number
of batches help improve conduct and facilitate the process of
giving feedback to the test manufacturers and providers in case
of erroneous results.With a clear record and plan of action on tests
performed, interpreted, and acted upon, health care workers im-
prove their performance in the workplace.

Sometimes, relatively simple tests can fall short of perfor-
mance if confirmatory testing and linked test result communication
systems are not in place. For example, tests can be performed with-
out communicating the results to the physicians, or records of com-
pletionmay not bewell kept, and as a consequence, action plans are
not maintained, and then, patients are never tracked into care and
are lost to follow-up. It is at these key action points that the whole
point of POCT/RDT of improving the quality, communication,
and action plans with efficient, accurate testing is lost. These rela-
tively minor issues impede a successful implementation.

At the patient level, in addition to accuracy, a lack of aware-
ness or misconceptions regarding the role of RDT/POCT for their
conditions was reported. These called for a better patient pre-
paredness, better health literacy information, and perhaps, an im-
proved community sensitization and awareness campaigns. We
found that, despite the “rapid” nature of these tests, in some stud-
ies, patients still did not create time for such a testing method.15

They were unable to wait around for many test results (which,
for some devices, could be a few hours). In some instances, they
did not value a fast RDT/POCT result when they needed to wait
for a confirmatory test result, which was subject to delay.15,31–33

In some other settings, patients preferred taking more time to re-
flect and prepare for an HIV result and feared receiving a test
© 2015 Wolters Kluwer Health, Inc. All rights reserved.
result instantly.16,34 However, good quality pretest and posttest
counseling, information, and mass media campaigns should go
some way to allay this fear especially in the context of HIV. Be-
cause an HIV diagnosis can still be laden with stigma and shame,
misconceptions are still apparent in the patient population, which
can be countered with community awareness programs. Further
research may be needed to identify the misconceptions that are
most prominent and how these are best addressed.

At the device level, our findings indicate that, since their in-
troduction, a challenge in the implementation of RDT/POCT has
been dissatisfaction with the accuracy of the devices. This is per-
haps unsurprising given that, for the span of our review, improve-
ments in accuracy of HIV tests did take place. In fact, in 2012,
Food and Drug Administration approved an over-the-counter
self-test for HIV35 For 20 years, several new tests were introduced,
and the accuracy of RDT/POCT inevitably improved with updated
test devices, improved testing technologies, refinements to buffer
solutions, better capture agents, and enhanced platforms. Further-
more, test-device–related barriers have reported decrease over
time. Detailed time trends in our data have been difficult to iden-
tify given that tests have entered the market at different points and
many studies reported on multiple tests. Moreover, despite prog-
ress, concerns regarding test accuracy could linger in the provider
and patient mindset. Steps therefore need to be taken to clearly
communicate to the patient and provider communities which de-
vices that are setting appropriate and give assurances as to the ac-
curacy of RDT/POCT. Accuracy is one of the ways in which
providers who are vested in the conventional laboratory systems
introduce doubt in the minds of patients and policy makers to pre-
vent the use of RDT/POCT. Although, anecdotally, it has been re-
ported that maximum sale of these RDT/POCT occurs in the
conventional laboratories, accuracy is often used as a diagnostic
test yardstick and, sometimes, acts as a barrier. In a high preva-
lence setting, although accuracy of an oral or finger stick POCT
for HIV at 98% to 99% is good enough, it becomes an issue in a
low prevalence setting because of false positivity concerns. To off-
set this issue, education and awareness of patients about the possi-
ble occurrence of false negatives or positives are necessary.36

Strength
The following strengths of our review remain in our thor-

ough search: independent and updated data abstraction and fol-
lowing a rigid protocol.

Limitations
Our review may be subject to language and reporting biases.

Included studies reported the results of cross-sectional diagnostic
evaluations in implementation research contexts, rather than
reporting on real-world perspectives. The barriers met by special-
ist research teams and willing research participants are likely to be
fewer and different compared with a real-world implementation of
the RDT/POCT. Given this, it seems likely that our systematic re-
view only hints at the real-world barriers that exist and inevitably
missed some of the barriers faced when implementing a new tech-
nology into practice. For this reason, we assume that our analysis
represents a “tip of the iceberg” scenario.

Implications
Our results could help inform RDT/POCT health service de-

livery standards and improve optimization of RDTs across global
settings. Our findings could potentially be of interest to all stake-
holders (ie, researchers, funders, and policymakers) who are seek-
ing to understand the conceptual underpinnings of integration of
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RDT/POCT in various health settings. Furthermore, to some ex-
tent, it may benefit patients (the central stakeholders) who can
be unaware of the process of RDT/POCT-based testing and, with
awareness and knowledge, can help develop strategies that could
facilitate a smoother integrated introduction.

Overall, understanding the landscape of barriers and map-
ping them in the context of the implementation of RDT/POCT
are timely. It could influence the implementation of current
singleton test, whereas it will also inform the implementation of
duplexed, multiplexed, or platform-based RDTs/POCTs that are
being approved or are in development.

The review will be informative for all stakeholders, from pol-
icy makers, providers, to researchers, who are involved in planning
the integration of all RDTs/POCTs, as well as manufacturers who
develop new tests and technologies. Each stakeholder group is
likely to benefit from anticipating issues that may hinder the inte-
gration and the adoption of a new technology. A deeper understand-
ing of the issues can improve the quality of testing and integration
and reduce health system–level bottlenecks with clear implementa-
tion and communication action plans. This will help complete the
POCT continuum (of test, treat, link, prevent, and retain in care).8

Improved quality assessment/QC procedure, internal control run
at regular intervals, data storage, data communication to the pro-
viders and patients, and improved data connectivity will all help im-
prove the implementation. Some of the barriers that are beyond the
purview of the technology but lie within the domain of implemen-
tation can only be resolved by communication with the profes-
sionals involved in establishing these systems in the hospital
laboratories or outreach sites.

CONCLUSIONS
In the sexually transmitted and blood-borne infections'

(STBBIs') POCT diagnostics space, HIV RDTs/POCTs were the
first to enter the market. Therefore, lessons learnt from their imple-
mentation will help provide information about other STBBIs. It is
clear that overcoming these challenges to RDT/POCT integration
will require a paradigm shift in understanding and embracing their
potential that will help improve their use and impact patient care.
Addressing these barriers today is paramount to the future success
of RDT/POCT initiatives for STBBIs in the times to come.
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