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Abstract

Background: HIV Testing Services (HTS) is a full range of services (e.g. coun-
selling and post-test referrals) that are offered together with HIV testing. It is
an important prevention strategy and the gateway to treatment. The national
targets in 2016 were to test 1.1 million people of which 54% was achieved. We
determined trends of HTS in Zimbabwe from 2007 to 2016. Methods: A sec-
ondary dataset analysis was conducted using National Aids Council Core-
Output Indicators dataset. Variables captured include total and repeat tests,
counselling and referrals. Microsoft excel and Epi Info was used to generate
frequencies, percentages and conduct chi square test for trends. Panda-Class
Libraries was to attain estimates of HTS uptake till 2020. We used y* and p-
values for statistical significance. Results: All (10,847.223) records were ana-
lysed. HIV tests per year increased from 340,705 in 2007, to 1,974,795 in 2015
(¥’ 0.10492, p-value 0.74615). In 2007, 31% (n = 106,884) clients tested posi-
tive whilst in 2016 only 7% (n = 121,196) were positive (y* 0.01166, p-value
0.91402). The 25 - 49 year age-group tested consistently highest throughout
the 10year period (y* 0.0558 p-value 0.813). The 15 - 24 year age-group had
the highest yield (11% in 2015). Females (y* 0.1074, p-value 0.743) consis-
tently tested higher than males (y* 0.0614, p-value 0.804). From 2007 to 2013
women had higher yields but by September 2016 males had a higher positivity
of 8% (p-value < 0.05). Repeat tests increased exponentially from 9% in 2012
to 78% in 2016. Significantly more individuals (1,924,410: 2015) tested than
couples (227,868: 2015) but couples consistently had a higher yield (y* 0.658
p-value = 0.417). We estimate that 179,935 people living with HIV will know
their status by 2020. Conclusion: HIV tests in Zimbabwe have increased but
yield has decreased. Increase in repeat tests may be an indication of exhaus-
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tion of particular HTS strategies. Following this analysis it was recommended
that HTS utilize various models such as HIV self-test to cater for populations
with high yields.
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1. Introduction

HIV testing is an integral component of HIV prevention strategies and provides
a gateway to treatment and care. Early knowledge of HIV status is important for
linking those living with HIV to timely medical care and those HIV-negative to
prevention services [1]. HIV treatment is regarded a form of prevention because
early provision of antiretroviral therapy (ART) has been shown to reduce HIV
transmission [2]. Over the past decade, as the expansion of ART in the develop-
ing world has made medications and treatment more widely available, HIV test-
ing and efforts to link HIV-positive individuals to available treatment and care
have become important policy priorities. Even so, lack of knowledge of HIV sta-
tus remains an important programmatic barrier to initiating ART support [3].

The term HIV Testing Services (HTS) is used to indicate the full range of ser-
vices that a client, couple, or family is offered together with HIV testing. This in-
cludes pre and post-test counselling; linkage to appropriate HIV prevention, care
and treatment services and other clinical support services; and coordination with
laboratory services to support quality assurance and delivery of correct results.
Although many different approaches exist for administering HTS, in general, the
intervention consists of five core components: pre-test counseling that outlines
the testing process, a risk-behavior assessment, informed consent of each par-
ticipant, administration of the HIV test and post-test counseling based on the
test result(s) [4] [5].

The World Health Organization (WHO), Joint United Nations Programme
on HIV/AIDS (UNAIDS), and many other organizations have endorsed the
concept of “universal access” to knowledge of HIV status. They have also en-
dorsed the concepts of universal access to HIV prevention, treatment, care, and
support, as well as protection from discrimination based on HIV-positive status.
This stance is articulated in UNAIDS’s vision of: zero new HIV infections, zero
discrimination, and zero AIDS-related deaths and the Global Health Sector
Strategy on HIV/AIDS 2011-2015 [6]. The 2012 WHO Strategic HTC Pro-
gramme Framework describes a set of minimum standards: The five Cs of HTS:
consent; confidentiality; counseling; connections to care, treatment and other
services; and correct results [7].

Under the Zimbabwe HTS 2013-2015 strategy, the programme was aimed at
increasing the number of people that know their HIV status. Specifically; the
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goals were to increase the percentage of the population who know their HIV
status from 57% for women and 36% for men in 2011 to 85% for men and
women by 2015. In addition the strategy aimed to increase the percentage of in-
dividuals tested for HIV (disaggregated by sero-status and including sero-dis-
cordant couples) who link to and enroll into prevention, treatment and care ser-
vices to 85% by 2015 [8]. The National HIV Testing Services Strategy expired in
December 2015, and in January 2016, the country embarked on an exercise to
revise the strategy, considering achievements to. Among the objectives in the
new strategy were to align national HTS policies and approaches to the recom-
mended strategies outlined in the updated WHO HTS Guidelines for 2015 and
to align testing objectives to the global 90-90-90 fast track targets to ensure
Zimbabwe reaches treatment coverage of 81% of people living with HIV on an-
ti-retroviral treatment by 2020 [9].

HTS is done at the facility or community level. The data is collected and en-
tered into the paper-based HTS register. This information is then collated onto
the monthly return form at the district level. This is then uploaded to the Zim-
babwe Health Information System (DHIS) electronically and then compiled at
the provincial level as Core Output Indicators. Information collected on HTS in-
cludes core output indicators on individual clients tested, re-tested, pre-test and
post-test counseling, received their results, tested positive, and those referred for
post-test support services. More recent indicators include newly tested couples,
couples retested, couples who received their results, couples who tested positive
and couples referred to post-test support services. Variables are age and sex.

In Zimbabwe, 79.6% of women knew their HIV status compared to 62.4% of
men in 2015 [10]. In 2015, over 2.2 million tests were done and only 16% of
those were positive, as compared to 22.7% in 2011. The National HTS targets
from January to June 2016 were to test 1,110,800 people of which only 54% was
achieved [11]. All provinces missed their targets ranging from 43% (Bulawayo)
to 61% (Mashonaland East). The current Global Fund HIV grant rating in Zim-
babwe went down from A2 to Bl in early 2016 attributed among other reasons
to failed HTS targets which dropped by 20%. It was necessary to analyse trends
of HTS in Zimbabwe to determine which populations have highest yield and
which are in need of special attention to better focus strategies. These findings
would guide recommendations towards achieving targets of the “Getting to Ze-
ro” by 2030 strategy which aim to have 90% of people living with HIV know
their status by 2020 [12].

2. Methods

A secondary data analysis was conducted. The data sources were HTS core out-
put indicators. The data was imported from national data base which captures
national core output indicators. Data was extracted manually from the Core
Output Indicators from National AIDS Council Head Office found in the Na-
tional Annual Reports and Excel Sheets. The indicators from different years were

merged to create comprehensive indicators to meet objectives of the data set
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analysis. Indicators analyzed included clients pre-test and post-test counseled
and clients referred for medical care and psychosocial support. Analyzed were
also clients HIV tested, clients tested HIV positive as well as repeat and new tests
for HIV. The same indicators were also analyzed amongst couples. Microsoft
Oftfice Excel 2007 was used to generate bar graphs and linear graphs to demon-
strate the various trends in HTS in the past ten years as well as to calculate the
HIV positivity. Statistical significance testing (chi-square for linear trend-Ex-
tended Mantel-Haenszel and p-value) was carried out in Epi-Info 7. The projec-
tions up to 2020 were calculated in Pandas datatime 64 [ns] class libraries using
Time Series Modelling in R. These projections will compare the actual estimates,
assuming HTS strategies remain the same, and the ideal achievements if the tar-
gets of the first 90 are to be reached.

Permission to carry out the study was sought from the Institutional review
board National AIDS Council. Confidentiality was maintained by sharing the

results with relevant people and no names were used in the analysis.

3. Results

The Core Output Indicators from NAC National Annual Excel Sheets for HTS
had a total of 10,847,223 entries. The data set was checked for duplications and
completeness of all entries before being analysed. All entries were completely
filled and were included in the analysis. A total of 10,847,223 HIV tested clients
were captured from the period of 2007 to 2016. Completeness on all variables
was 100%.

3.1. Trends in HIV Tests Performed in Zimbabwe from
2007 to 2016

The total number of HIV tests performed in Zimbabwe has steadily increased
over the years from 340,705 in 2007 to 1,974,795 in 2015. (}* 0.10492, p-value
0.74615). Of particular mention is the sharp increase after 2013 where HIV tests
increased by 44% percent from 2013 to 2014. The observed trend of total num-
ber of HIV tests was not statistically significant. While HIV testing has steadily
increased over the years the positivity yield rate has decreased. In 2007, 31% (n =
106,884) of clients tested were HIV positive whereas only 7% (n = 121,196) of
those tested in 2016 have been found HIV positive (> 0.01166, p-value 0.91402)
(Figure 1).

3.2. Trends in National HIV Testing by Age and Sex

HIV testing has steadily increased among all age groups over the ten year period.
The 25 - 49 year age-group (y* 0.0558, p-value 0.813) has tested significantly
more than the other age groups throughout the period followed by the 15 - 24
year age-group (y* 0.1199, p-value 0.729). Between 2007 and 2013 the over 50
year age-group (y* 0.0205, p-value 0.886) had more HIV tests than the under 15
year age-group (y° 0.2966, p-value 0.586) but after 2013 the reverse happened.
More under 15 years received HIV tests than over 50 year age-group between
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Figure 1. Trends in national total number of HIV tests and total number positive from 2007-2016. ( X2, iy 1ess =

0.10492, p-value = 0.74615; X’ posive = 0-01166, p-value = 0.91402).

2013 and 2016.

Females tested were 5,340,629 compared to 3,612,953 males between 2007 and
2016. The difference in female HIV testing compared to male testing increased
gradually over the same time period. In 2007 199,553 females tested which has
multiplied ten-fold in 2015 to 1,234,788. (y* 0.1074, p-value 0.743) In 2007,
146,629 males had an HIV test which rose gradually by approximately 6-fold to
689,622 in 2015 (y* 0.0614, p-value 0.804).

3.3. Trends in HIV Positivity Yield Rate

Opverall yield has decreased in all age-groups in the ten year period. The 25 - 49
year age-group (y* 60.94, p-value < 0.05) has the highest yield in comparison to
all other age-groups with 41% to 2007 to 11% in 2016. The above 50 year
age-group (y* 42.13, p-value < 0.05) peaks in 2008 with a yield of 43% and is
frequently second in highest yield rate. The 15 - 24 year age-group (y* 80.57, p-
value < 0.05) has the lowest yield rate with 14% in 2007 and 5% in 2016. (Figure 2)

Females (y* 43.83, p-value < 0.05) have had a higher HIV yield rate than males
(¥ 31.09, p-value < 0.05) during ten years but this trend seems to be changing in
the last two years. In 2014 and 2015 males and females had the same positivity
yield rate of 11% and 9% respectively. Up until September 2016 males have had a
higher yield rate of 8% while females have a rate of 7%.

3.4. Trends in Pre-Test and Post-Test Counseling

Counselling for HIV testing has risen steadily from 2007 to 2016 which is con-
sistent with general increase in HIV testing. The national trends of HIV counsel-
ling show that pre-test counselling (y* 0.1049, p-value 0.746) is consistently
higher than post-test counselling (y* 0.1135, p-value 0.736) throughout the pe-
riod.
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Figure 2. Trends in national HIV positivity yield rate by age from 2007-2016. (x2<15yrs =
80.57 p-value < 0.05; X*5 54 ,,, = 8.764 p-value = 0.00307; x°,; 4., = 60.94 p-value < 0.05;
X504y = 42.13 p-value < 0.05).

3.5. Trends of Clients Referred for Post-Test Support Services

Although the number of HIV positive people (y* 0.0116, p-value 0.914) re-
mained approximately constant from 106,884 in 2007 to 121,916 in 2016, the
numbers of clients referred for post-services increased over time. Between 2007
and 2009 total referrals per year were lower than total number of clients testing
positive per year although there was a slight increase of 82,784 referrals to
160,975. Between 2010 and 2013, post-test services was not used as an indicator
in the data set. There was a sharp increase in 2014 to 624,861 referrals where al-
most 5 times more referrals for post-test services were made than the clients who
tested HIV positive (173,211).

3.6. Trends in New and Repeat HIV Tests

Repeat tests increased exponentially from 9% in 2012 to 78% in 2016. This indi-
cator was not recorded in 2010 and 2011 (Figure 3).

3.7. Trends in Individual vs. Couple HIV Testing Uptake and
Positivity 2014-2016

Individuals (y* 0.050, p-value 0.822) have tested significantly more than couples
(¥’ 02.472, p-value 0.116) between 2014 and 2016 however couples positive yield
rate (§* 0.658, p-value 0.417) has been greater than individuals’ positive yield
rate (y* 0.23 p-value 0.268). In 2014 couples had a yield of 12% whereas individ-
uals’ yield was 11% (Figure 4).

3.8. Projections of HTS Uptake Till 2020 by Using Time Series
Modelling in R

The linear trend time series projection shows that the actual yearly projected
achievements of HIV positive tests will remain almost consistent with previous

years ranging from 193,612 to 179,339, reaching a cumulative total of 1,090,764
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Figure 4. Trends in national individual vs. couple HIV testing and yield in Zimbabwe 2014-2016. (X%, tested =
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0.658 p-value = 0.417).

HIV positive tests in 2020. The ideal target would be to have 1,260,000 people
testing positive in 2020 and this would achieve the first 90. The actual achieve-
ment will have fallen short by 169,236 positive tests (Figure 5).

4. Discussion

The total number of HIV tests performed in Zimbabwe has steadily increased
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Figure 5. Projections of HTS achievements up to 2020 comparing the actual projection and the ideal projection.

over the ten year period. There is a sharp increase after 2013 where HIV tests
increased by 44% percent from 2013 to 2014 which could be attributed to the
roll-out of the Zimbabwe HTS 2013-2015 strategy which aimed at increasing the
number of people that know their HIV status. Globally, current HT'S approaches
have substantially increased the numbers of tests being performed. Data from
108 countries show that in 2010 more than 79 million people received HTS, up
from 67.4 million reported in 100 countries in 2009 [7]. In 2014, approximately
150 million children and adults in 129 low- and middle-income countries re-
ceived HIV testing services. Since 1998, the MEASURE DHS Project’s Demo-
graphic and Health Surveys (DHS) and AIDS Indicator Surveys (AIS) have col-
lected nationally representative data from women and men from 47 surveys in
29 sub-Saharan countries between 2003 and 2011 about whether they have ever
been tested for HIV and whether they received the test results. Sub-Saharan
Africa, the world region most affected by HIV, has experienced dramatic in-
creases in the uptake of HIV testing over the past decade. The development of
HIV treatment has spurred many changes, including changes in testing strate-
gies, increases in funding for testing, improvements in testing technology, and
increased access to testing and treatment [3].

While universal access to HIV testing is a policy priority, in the treatment
scale-up era it is particularly important that testing reach HIV-positive persons
so that they may obtain care and support. Significant progress in HIV preven-
tion has been made. Globally, new HIV infections declined by 17% between 2001
and 2008 [13]. The past 10 years have brought some remarkable successes in
HIV prevention [14]. In Swaziland the HIV positivity rate is declining among
people tested for HIV. In 2012, the positivity rate was at 14%, showing a reduc-
tion of almost 3% when compared with the 2011 positivity rate (16.7%) [15]. In-

cidence rates fell more than 25% in 33 countries, including 22 countries in
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sub-Saharan Africa that carry the highest burden. In Zimbabwe HIV positivity
yields have declined steadily over time, requiring more and more tests to identify
PLHIV from 22.7 percent to 8.6 percent from 2010 to 2015 [11].

The trend analysis in national HIV testing uptake by age shows that HIV test-
ing has steadily increased among all age groups between 2007 and 2016. Over
the years, efforts to test the age groups 2 - 14 years and 50+ years have been very
weak [15]. Emphasis of youth and adolescent prevention programmes including
HTS in the 2013-2016 HTS National Strategy may have been the reason more
under 15 years received HIV tests compared to over 50 year age-group between
2013 and 2016. ZIMSTAT Report of ZDHIS 2010/2011 found that in Zimbabwe
adults (25 - 49 years) accounted for the bulk of HIV rapid tests (688,808 in 2014
to 397,039 in 2015) [11]. In some countries with relatively high uptake of HIV
testing, including Burundi 2010, Namibia 2006-07, and Swaziland 2006-07, up-
take among teens was particularly low, at less than 20 percent. While many fac-
tors may affect this age pattern, one of the most important may be that the age of
consent for medical treatment is 18 or 21 in these three countries [16]. In other
countries with high testing uptake among young people age 15 - 19, laws are
much more permissive about testing among adolescents [3].

In Zimbabwe females are consistently getting tested for HIV more than their
male counterparts though both sexes have increased their number of HIV tests
between 2007 and 2016. The difference in female HIV testing compared to male
testing has increased gradually over the same time period. Because of differences
in health care seeking behaviour and women’s access to reproductive health care,
women generally test at a higher rate than do men. Successes of the PMTCT
programme also mean more women are accessing HIV testing services. These
findings are similar to previous statistics from a study by Takarinda et a/. Factors
Associated with Ever Being HIV-Tested in Zimbabwe: An Extended Analysis of
the Zimbabwe Demographic and Health Survey (2010-2011). They found that in
Zimbabwe, HTS in women Ever Tested and Received results increased from
2010 to 2015 from 57.4 percent to 79.6 percent among the 15 - 49 age group
whilst percentage in men increased from 35.9 percent to 62.5 percent in the
same time period [17]. Disparities in uptake between women and men persist.
Findings are also similar in sub-Saharan Africa. In the most recent surveys from
22 of 28 sub-Saharan countries, men are less likely than women to have ever
been tested for HIV. Disparities in recent testing (within the past 12 months) are
lower than overall disparities between women and men in testing, which may
signal that this pattern is changing [3]. The proportion of women ever tested for
HIV ranges from 1 percent in Chad 2004 to 76 percent in Rwanda 2010, and for
men ranges from 4 to 69 percent, also in Chad 2004 and Rwanda 2010, respec-
tively. The median national uptake of HIV testing for women was 28.8 percent
and for men was 17.2 percent [3].

Adults (25 - 49 years) accounted for the bulk of HIV tests and have the highest

yield in comparison to all other age-groups. Of interest is the above 50 year
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age-group that is frequently second in highest yield rate. This age-group is often
ignored in HIV prevention programmes yet from the data analysis it is evident
that there is a high positivity yield which should be taken advantage of.

Females have had a higher HIV yield rate than males during the last ten years
but this trend seems to be changing in the last two years with males having
higher yield in 2016. HTS campaigns need to focus on reaching male popula-
tions.

HIV Test Counselling has risen steadily from 2007 to 2016 which is consistent
with general increase in HIV testing. The national trends of HIV counselling
show that pre-test counselling is consistently higher than post-test counselling
throughout the study period. The disparities in the two are of concern because it
reflects a break in the link to care. Although the post-HIV test counselling inter-
view is separate from the pre-test counselling interview, it is linked to it. The
pre-test counselling interview should have given the client a glimpse of what to
expect in post-test counselling. Pre- and post-test counselling should preferably
be done by the same person because the established relationship between the
client and counsellor provides a sense of continuity for the client. Post-test
counselling links the patient to post-test referral services.

Although the number of HIV positive people remained approximately con-
stant from 2007 to 2016, the numbers of clients referred for post-services in-
creased over time. Between 2007 and 2009, there was a slight increase of 82,784
referrals to 160,975, which was lower than the total clients tested HIV positive.
There was a sharp increase in 2014 to 624,861 referrals where almost 5 times
more referrals for post-test services were made than the clients who tested HIV
positive. This is because HIV negative clients were now also being referred for
post-test services. Referral to care and treatment or to prevention services is key
in HTS. All HTS clients should be referred to relevant services after an HIV test.
For HIV positive clients, it is mandatory that all clients are referred to Pre-ART
services and all HIV negative clients receive prevention services, including male
circumcision for men. The HTS provider is responsible for ensuring that referral
forms reach the referral facility. In Swaziland during 2012, the HTS card was
used in community sites and clients were traced with an average linkage rate of
56 per cent [15]. It was found that in Zimbabwe, 5% of positives don’t get re-
ferred to post-test services suggesting a need to monitor providers’ compliance
with treatment and care guidelines [11].

Repeat testing has risen significantly between 2012 and 2016 which could be a
reflection of exhaustion of particular HTS strategies. Up to 78% of clients tested
in 2016 were repeat tests as compared to only 2% in 2007. This is similar to a
community-based intervention to increase HIV testing and case detection in
people aged 16 - 32 years in Tanzania, Zimbabwe, and Thailand repeat HIV
testing in community-based VCT communities increased in all sites to reach
28% of all those testing for HIV by the end of the intervention period compared
to standard clinic-based VCT [18]. In Swaziland about 33% of the tests per-
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formed were repeat tests and of these, 26% were among males and 39% were
among females.

Individuals have tested significantly more than couples between 2014 and
2016 however couples positive yield has been greater than individuals’ positive
yield. In 2014 couples had a positivity yield of 12% whereas individuals’ positivi-
ty yield was 11%. Most people test alone because of confidentiality emphasized
and disclosure often not actively supported. According to an extended analysis
of ZDHS 2010/2011 of Ever Being HIV-Tested in Zimbabwe it was found that
women and men who were currently or formerly in union were more likely to
have ever been tested in comparison to those who were never in union [17]. In
Zimbabwe individuals consistently have a higher uptake of testing than couples,
but a lower yield rate. There is potential to identify more PLHIV by targeting
couples. From January to December 2015 yields in couples were 9.5 percent
whilst individuals yielded 8.5 percent positivity yield [11].

Achieving 90% of HIV positive people knowing their status by 2020 in Zim-
babwe is not feasible according to projections made. An increase of approx-
imately 43,000 positive tests per year for the next four years are necessary in or-
der to reach the targets. This is contrary to evidence from a study in Zambia and
South Africa reported in February 2016. PopART, also known as HPTN 071, is a
large community-randomized trial being carried out in Zambia and Kwazulu
Natal, South Africa. The study is testing the impact on HIV incidence of house-
hold-based HIV testing and linkage to care by community HIV care providers
(CHiPs), and immediate initiation of antiretroviral treatment delivered through
routine health care services. Evidence from the pilot phase suggests that al-
though progress is a little slower than expected, it is possible to achieve high le-
vels of testing and treatment initiation—the first two 90 s—in sub-Saharan Afri-
ca. Early findings from the PopART study of the impact of a test-and-treat
strategy on antiretroviral treatment coverage and HIV incidence show that after
one round of household-based testing, linkage to care and offer of immediate
antiretroviral treatment, 90% of adults knew their HIV status and 71% of adults

diagnosed with HIV were on treatment.

5. Study Limitations

e The analysis was limited to the variables in the data set. Other variables
which could have been helpful to analyze include facility type where testing
was done and entry point of HTS.

e Opver the 10 year analysis indicators changed several times and in some years

were omitted altogether then reintroduced later.

6. Conclusion

The total number of HIV tests performed in Zimbabwe has steadily increased in
the last ten years. Positivity yield rate has been steadily decreasing between 2007
and 2016. The adult population (25 - 49 year age-group) has had the highest
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number of HIV tests performed as well as the highest yield. Although women
test at higher rates than men, males have had higher positivity yield rates in the
last two years. There is a consistent disparity between pre-testing and post-test-
ing counselling throughout the ten year period. Most people test alone but there
are higher yields amongst couples tested. Repeat testing has increased exponen-
tially in the last five years. According to estimates, Zimbabwe will not achieve

the first 90 by 2020 unless approaches towards HTS change.

7. Recommendations

As a result of the study some recommendations were made. The data set must in
future reports, include facility-type, community and entry point of HTS. This
would better inform targeting areas of high yield. Programme evaluation of the
current HTS programme must be performed. Discussing successes and chal-
lenges of the programme would identify strategies that should be continued or
discontinued. This would realign the programme in order to achieve national
objectives moving forward. Post-test counseling is consistently lower than pre-
test counseling which suggests loss-to-follow-up in HTS clients. Facility and
community-level HTS referral and linkage systems must be strengthened for
appropriate follow-up prevention, treatment and care services by having “one-
stop shop” facilities that offer testing and treatment. Repeat tests are on the in-
crease suggesting exhaustion of particular strategies. Expansion of coverage of
integrated HIV testing and counselling services through implementation of a va-
riety of HIV testing and counselling models is recommended. Examples of these
are innovations such as HIV Self-test, index contact testing and moonlight test-
ing. The HTS Strategy 2016-2020 must be finalized and disseminated.
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