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SIOSSARY OFERM!

90-90-90: An ambitious treatment target to help end the AIDS epidemic. By 2020, 90% of all people living
with HIV will know their HIV status; 90% of all people diagnosed with HIV will receive sustained
antiretroviral therapy (ART); and 90% of all people receiviRig Will have viral load (VL) suppression (VLS).

Acquired Immunodeficiency Syndrome (AID8)DS is a diseasgaused by HIV, characterized $svere
damage to the immune systenthat leavesthe body vulnerable to lifé¢hreatening conditions, such as
infections and cancers.

Adolescentsin this report, individuals aged 11 years of age are referred to as young adolescents;
individuals aged 139 years are referred to as older adolesceste: older adolescents are often
categorized as part of thadult population for reporting purposes.

Adults: Unless otherwise notedn this survey, adults are defined as the population of individagéd
15-64 years

Antiretroviral (ARV):A type of medicatiousedin the treatment of HIV.

Antiretroviral Therapy (ART)Treatment with ARV drugs that inhibit the ability of HIV to multiply in the
body, leading to improved health and survival among people living with HIV.

CD4cells CD4cells ardymphocytes\ihite blood celldthat are an essential part of the human immune
system. These cells asemetimesreferred to as Thelper cells. HIV attacks and kills CD4 cells, leaving
the body vulnerable to a wide range of infections. The CD4 count is used to determine the degree of
weakness of the immune system from HIV infection.

Children:Unless otherwise notedn this surveychildren aredefined as the population of individuals
aged0-14 years.

De Facto Household Reside#:person who slept in the household the night prior to the survey. Only
de facto residentsvereincluded in the analysis of this report.

Elite Gontrollers: A small subset of people living with HIMoseimmune systems are able to maintain
viral loadsuppression for years without treatment.

Enumeration Area (EAA limited geographic area defined by the national statistical authority and the
primary sampling unit for th€opulationbased HIV Impact AssessméRHIA) surveys.

Head of HouseholdThepersonwho is recognizedwithin the householdasbeingthe headisaged18
yearsor older or is consideredan emancipatedminor (youngerthan the ageof 18 yearswho ismarried
or isfree from anylegallycompetentrepresentative)asdefinedby lawin Namibia.



Human Immunodeficiency Virus (HIMMIV is the virus that causes AIDS. The virus is passed from person
to person through blood, semen, vaginal fluids, and breast milk. HIV attacks CD4 cells in the body,
leaving individuals living with HIV vulnbla to illnesses that a healthy immune system would have
eliminated.

HIV IncidenceA measure of the frequency with which new cases of HIV occur in a population over a
period of time. The denominator is the population at risk; the numerator is the numbeew cases
that occur during a given time period.

HIV PrevalenceThe proportion of living persons in a population who are living with HIV at a specific
point in time.

HIV RecencyThe determination whetheanHIV infection likely occurred within a given period of
timet one year in the case of NAMPHIAs determined by laboratory-basedalgorithm.

HIV Viral Load (VLThe concentration of HIkbonucleic acid (RNA) the blood, usually expressed as
copies per millilitre fiL).

HIV Viral Load Suppression (VLSH HIV VL of less than 1,000 copiesmér

Household:A person or group of persons related or unrelated to each other who live in the same
compound (fenced or unfenced), share the same cooking arrangements, andtlaastone person
whom they identifyas head of that household.

Informed Consent Informed consent is a legal condition whereby a person can give consent based upon
a clear understanding of the facts, implications, and future consequences of an action. In order to give
informed consent, the individual concerned must have adequate reasoning faculties and be in
possession of all relevant facts at the time he or she gives consent.

Male drcumcision:Male circumcision is the removal of some or the entire foreskin (prepuce) from the
penis. Medically supervised adult male circumcision is scientifically ptowenlucel Y I y Qa N a
acquiring HIV infection through heterosexual intercourse. Voluntary medical male circumcision is an
important part of national HIV prevention programsmost HIV high burden countries.

Prevention ofMother-to-Child-Transmission (PMTCTIn order to prevenHI\(positivewomen from
passingHIV totheir babiesduring pregnancy, labour, delivery or breastfeeditige World Health
Organizatiorrecommends a foufold approachi1) primary preventionof HIVinfectionamongwomen
of childbearingage;(2) preventingunintendedpregnanciesmongwomenlivingwith HIV;(3)
preventingHIVtransmissiorfrom womenlivingwith HIVto their infants;and (4) providingappropriate
treatment, care,and supportto motherslivingwith HIV, their children andfamilies.

TuberculosigTB) Tuberculosis is a contagious bacterial disease that spreads through the air and is the
leading cause of death among peoplérlg with HIV in Africa.

YoungAdults: Unless otherwise noted, this report defines young adults as individuals ag2d y€ars.

YoungPeople:In this report, young peoplare defined as the populaticegedl5-24 yearsincludingboth
older adolescents and young adults.
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Namibia is proud to be the 8th country to complete a Populatiased HIV Impact Assessment (PHIA)
survey. Alongside the other countrigsat have participated ifPHIAwe now havenationatlevel data to
better understand HIV incidence, prevalence, andioad(VL)suppressionVLS)n adults and children
throughout Namibia.

Until the release of thsedata, we relied on using information collected through the FHRhtinel Qurvey

of pregnant women performed every two years, and the Demographic andiH8ativey (DHS)

performed every four years. Because the sentinel survey was only representative of pregnant fémales
only showed the situation for a limited age range of one sex. The DHS, while representing both men and
women and inclusive of a wider agenge, was not designed to collect thidormation neededo fully
understand the impact of HIV in Namibia.

Therefore the Namibia Populatiofased HIV Impact Assessment (NAMP#I4joundbreaking forus
because it provides detailed information about the incideat¢he national levehndHIVprevalence

and VLSt national and regional level§ he survey is also unique becauss the first time that
populationbased information about prevention, car@nd treatment of HIV in infants and children has
been collected on a national scale. This information is critical to help us better serve the needs of the
future generations of Namibiand improve outcomes for people living with HIV.

NAMPHIR & ¥ Jprpuik ys Wvith data that we could previously only model. We now have a better
understanding of where Namibia hasadea significant impact on addressing the epidemic. We can use
this information to assess what is workingsipecificgeographic areas @mong certainpopulations
towards attaining epidemic contraHowever, hesedata also show where we have not been successful
and we must analyse what has been missing in these regions and populations, and what we can change
to ensure epidemic control is a@hvied in every regigrsector, age andsex. The vast size of Namibia,
combined with the low population densitprovides unique challenges in healthcare program
management. By using the detailed NAMPHIA survey data, we will be able to better targetessiur
where they aremostneeded. As Namibia moves towards epidemic control and begins to plan for the
next phase of program managemensustained care and treatmemtwe will be able to provide the

right services, to the rightarget groupsandin the right places.

Data are only usefulif analysed, understogddisseminated, and used for assessment and planfihgs
detailed report is important for planners and policy makers to utilise in the development of strategies
for takingour countryforward towards a sustainedbcallyled, and successfuésponse to the HIV
epidemic. It is also important that service providers, including frontline doctors and narseaware of
and understand the information contained in this report. This report hakpt better understand what

is happenindn eachregion and we need to use #sedata to improve services at every clinic in the
country. Finally, this information is of interest to the public. We hope the media will help us to convey
the story containd in this reportto providethe publicwith a better understanding of how far the

country has come in controlling the epidemic and heeare planning to work together to take the
response towards epidemic control and management.
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On behalf of the Minisy, | extend ougratitude for the generous support of the United States

t NBAARSY(1Qa 9YSNHSyOe tfly F2NJ!L5{ wStASF 6t 9t C!
who ensured the implementation of this survey. We also thank all individualgedkopart in this

survey and the enumerators who travelled the length and breadth of this country to colliestétmuch

needed data.
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FOREWOR

The HIVAIDSepidemichasaffected manycountriesaroundthe world. By the miemv ¢ ¢o Nathibiahad
becomeknown as one of the countries most affected by the virus. At one point, nearly one in four
people were being infected with HIV, and people in Namibia were dgimg daily basis.

However,as a country, and with international and local support, Namibia has taken control of this
devastating challenge and changed the trajectory to one of successmaeimic contralln order to get
empirical data on the status of the epidemic in the countiyg Namibia Populatiotbased HIV Impact
Assessment (NAMPHIgs carried out in 2017. Theairvey showed that by 2017, Namibia had achieved
86:96:91 of the UNAIDS 90:90:90 targfetsepidemic controlWith the releaseof thed dzZNI3S & Q &
preliminary data to a national and global audience in 2048mibiabecome known across the world for
a new reasonthe incredible strides this country has mattecontrol the epidemic.

In just fiveyears,20122017,Namibia ha halved the number of new infectiordthe number of
people dying from HIV. Thesge remarkableachievements thatve can be proud odis a countryAsa
ministry, we are encouragedhat our interventionsare savingthe livesof many Namibiand_ivesare no
longer beingdost, children are able to grow up with both parents, and new generations of children in
Namibia are born HMNfee, evenin cases where themothers areHIV positive.

Namibia has achieved theseccesses through political, national, regioa&ld local leadershi@long
with the generous financial and technical supportdaivelopmentcooperaton partners andocal
organizations. From the stathe fight againsHIV has been an important priorignd has received
significant budgetary allocati@duringeach national budget cycle. At national level, a dedicated
directorate wasestablishedo address HIV, alongside othgpecialy designated diseasesich as TB and
malaria This focusednanagementas ensuredhat a clear course has been set and maintained
towards epidemic control. Abhe regional level, we havestablishecdcoordinating structures to ensure a
multi-sectoral response. At the frontline, we have seen healthcare providers dedicate#neers to
ending this epidemic.

The Ministry of Health and Social ServifdsHSS)s proud to be leading the HIV response avelare
grateful toall of ournational and internationgbartnersfor the support that has helped us to go beyond
the targetswe have set.

However, vhile the overall picture for HIV epidemic control is positive recognize there are many
challenges remaining. There are significant differences in HIV incidence and treatment outcomes by
region, ageand sexhat must be elimimted. The gains made asggnificant, however sustainability may
prove to be a challengeve have not yet achieved a sustainable, internfilanced response to the
epidemic.

Addressing HIV will remain a key priority for this Ministry, and one that will continue to receive
dedicated focus for as long as it is necessary to ensure a solid care and treatment resptimse for
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current and future generationdVe will maintain dedicatd service provisioto optimizepatient
servicesand outcomedor people living with HIV. As a Ministry, and as a country, we look forward to
reaching a time when we will have zero cases of new infestibiis goal is in sight and we will reach it
together.

Minister
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TheNamibia Populatiofbased HIV Impact Assessment (NAMPHIA) 2017 was a nationally
representative, crossectional populationtbased survey of households across Namibia. It focused on
measuring key biological endpoints to provide direct estimates of HIV infection risk and burden, and on
the effectiveness and populatidevel impact of the HiVelated prevention, care,rad treatment
interventions implemented in the country. Its primary objectives were to estimate the natlexal HIV
incidence among adult@lefinedin thissurveyas thoseaged 15-64 year9, and the subnational
prevalence ofsiral load(VL)suppression\{LS (defined as less than 1,000 HIV ribonucleic acid [RNA]
copies per millilitre [mL] in plasmajnong Hipositiveadults. In additionNAMPHIA measured national
and subnational adult HIV prevalence, Giodnts,antiretrovirals ARV¥in blood,transmitted HIV drug
resistance, HIV prevaleneenong children (those aged! years)and progress toward the 980-90
targets defined byhe Joint United NationBrogramme on HIV/AIDENAIDZ It is the first national
survey to conduct these measurenternin Namibia The survey also collected information ©B, as well
asbehaviairs associated with HIV acquisition and transmissidrefollowing arekey findings of
NAMPHIA:

Survey Response Rates

A There were 12,689 households selected for inclusion in RAM 20170f these, 10,921 were
occupiedand participants in9,315 were intervieweat the time of data collection forra
(unweighted)response rat€dRR)of 85.0%, which was higher in ruré2.4%) than urban (7.0%)
areas.

A Theunweightedblood drawRR(number of individuals who provided blood outtbe number of
individuals who were interviewed) favomen was 91.9% and 87.9% foen.

A The overalparticipantRR(householdRRX interviewRRX blood drawRR was71.4%for womenand
62.1% fomen.

SurveyHousehold andRespondent Characteristics

A Among all household§0.2% were headed by women an#l.8% were headed byen.

A 23.0% of the households had at least one-Hbgitive member (19.4% of urban and 27.6% of rural
households).

A 18.3% of households were headed by a persangwith HIV (22.3% of the femaleeaded and
13.8% of the makheaded households).

HIV Incidence

A Annual incidenc€ARYV adjustedyas 036% foradultsin 2017 0.59% amongvomenand 0.13%
amongmen.

A Among all age groupgpung peoplgdefined as thoseged 15-24 years represented the sharpest
contrast in HIV incidenday sexyoung womerhad the highesincidenceat 0.994 while young
menhad the lowest at 0.03%vhich was statisticallsignificantly.

A Theadultincidence rate corresporstto approximately4,700 (95%confidence interva]Cl, 2175
6,762 new cases of HIV annually among adint2017
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HIV Prevalence

A HIVprevalenceamong adults was 12.6% nationally. This correspon@gpooximatelyl 76000
adults living with HIV. HIV prevalence was 15a#ong women an@®.3%among men

A Regional HIV prevalence vati@idely from 7.6% in Kunene to 22.3% in Zambezi.

A HIV prevalence anmy womenpeakedin thoseaged 45-49 years (30.0%) araimongmen aged50-
54 years(26.4%).

HIV Testing

A Overall, 78.2% of adults have ever been tested for HIV and received their r8suB%agf women
and 70.5%f men).

A Older adolescents (aged 1% years)have lower rates of ever being tested for HIV and receiving
their results. AlImost half (49.1%of the older adolescent girls had ever tested, and 27.6% had tested
within the year before the survey, but among older adolescent bjogs 33.4% had evetested, and
only 14.2% in the year preceding the survey.

A Out of those who were HIJositive, 88.7% of Higositive men and 95.6% of Hpésitive women
had ever been tested for HIV and received their results

A Amongboth womenand men thosehavingmore than secondary educatioreportedthe highest
proportion who hadever tesed for HIVandreceivedresults(90.5%)ompared tothosewith
primaryeducation(72.7%)or no educatior68.3%)

A More than onethird (37.4%) of HRpositiveyoungwomen aged 184 years reportedeing
unaware of their HIV status. More than half (56.9%) of-pibgitiveyoungmen agedl5-24 years
reportedbeing uraware of their HIV status.

HIVDiagnosis andreatment
A Among HIVpositive adults?8.% reported knowledge of their status.
A Concordance between saiéport of taking ARVs and detection of ARVs in the blood was high
among adults, with 93.7% of those who reported currantiretroviral therapy(AR7 use having
detectable ARVs in blood.
A There was a marked discordance between the-ssgbrted awareness of Hipositive status and
the awareness of HIJ2 8 A G A @S &G+ Gdza RSOGSN¥YAYSR o0& (KS RSGSC
one-third (33.3%) of thos who reported that they were unaware of their Hpdsitive status in fact
had detectable ARVs in their blood.

Viral Load Suppression

A Among alladultsliving with HIMn Namibia, the prevalence 8_.Svas 77.4%note, this may include
some individuals who were not yet aware of their status, and who had VLS in the absence of
treatment).

A Prevalence of VLS amoadultswas 81.7% iwvomenand 69.6% imen.

A The percentage of Hipositive adults with VLS ranged frd@5.2% in Kunene to 86.2% in
Ohangwena.

90-90-90 Targets

A DiagnosedBased on selfeport and ARV detection data, it is estimated that in Namibia, 86.0% of
adultsliving with HI\knew their HIV status (89.5% of Hpésitivewomenand 79.6% of Hhgositive
men).

A On treatment:Based on selfeport and ARV detection data, it is estimated that amangltsliving
with HIVwho krew their HIV status, 96.4% were receiving ART (97. ¥b\gfositivewomenand
94.9%0f HI\(positivemen).
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A Viral loadsuppres$on: Based on selfeport and ARV detection data, it is estimated that among
people living with HIV and on treatment, 91.3% achieved VLS (92.2%-jpbsitiVe women and
89.5% of HI\positive men).

A Overal] 75.6% ofall adultsliving with HIVhad VLSon treatment(80.1% of women and 67.6% of
men), which exceeds thdNAIDSarget of 73%.

A Based on selfeport, Namibia has achieved the second and third of the UNAIESS-90 targets
among persons who were aware of their HIV status.

A Women in Namibia have achieved the UNAIDS®00 targets

Clinical Perspectives on People Living with HIV

A Amongadults living with HIVthe median CD4 coumtas422 cells/uL among those who had not
been previously diagnosed00 cells/uL amonthose who had been diagnosgout had not started
ARTand 563 cells/uL among those on ART

A Overall for everyage groupverthe age o20 yearsthere was aconsistentpattern for mento
havelower CD4 counts than women, measured both as median CD4<aundtas the proportion
with fewer than 500 CD4 cells/pthoughthis pattern was not statistically significant

A Similarly, nen who had not been previously diagnosed had lomedian CD4 counts than women
who had not been previously diagnosed (355 and 496 cells/uL, respectively).

A Late diagnosis of HIV, as defined by having a CD4 count <200 cells/uL at diagnosis, was relatively
uncommon (16.5%). In general, a higher proportion of atadvancedmmunosuppressiothan
women (20.6% and 12.Q%espectivelywith <200 CD4 cells/uL at diagnosis).

A Retention on ART was high, both among those who had initiated ART in the prior 12 months and
those who had been on ARGrfL2 months or morerior to the survey This was observed both
among those whedf-NB LJI2 NIi SR G KS& gSNBE atAaftt 2y ! we O dppdm:
months on ART) and among those whose blood tested positive fos @RX3% and 99.9%, for <12
Y2y GKa YR xmHrespedtiyely)k & 2y ! we X

A Among 20 samples froparticipants who were found to havecentHIVinfections by NAMPHIA,
five had mutations associated with resistance to ARR#g&e successfully amplified samples had
mutations associated with nenucleoside reverse tracriptase inhibitor (NNRTI) resistanbiane
of the samples had mutations associated with resistance to all three classes of ARVs (nucleoside
reverse transcriptase inhibitftlRTI]NNRThANnd protease inhibitor§Pl).

Prevention oMother-to-Child Transmission

A Attendance at antenatal caf®ANC)wvas high among womeof childbearing age (defined as those
aged 1549 yearsparticipating in NAMPHLI28.4% of women who had delivered a baby in the prior
three years reported attending atdst one antenatal clinic visit

A Breastfeeding was the noramong lastborn children in the three years preceding the survey;

97.2% of mothers in NAMPHIA reported ever having breastfed their babies. Among these women,
56.9% had ever breastfed their childrdout were not breastfeeding at the time of the survey.

A Knowledge of HIV status was similarly high with 97.4% of women who had given birth in the prior 12
months knowing their status, either through antenatal testing (87.5%) or having fire@iously
diagnosed (9.9%); 1.8% were diagnosed with HIV in their last pregnancy

A AmongHI\tpositive women who had delivered in the last 12 mon®& 8%were on ART

A Among infants born in the 17 months prior to the survey to-pgitive women, 1.4% were
confirmed HIV positive by the virological testing conducted as part of NAMRHIliAfants whose
mothers had been on ART during pregnancy vegagnosed with HIV in NAMPHIA
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Young People

A

A

Among young people (including older adolescents and young adul8freported having asexual
debutbeforethe age ofl5 years This was mostommonin Kavango Eag®5.2%)and Kavango
West(22.5%) Early sexual debut wasportedlessin older adolescat girls andyoung women
(6.2%) tharolder adolescent boys angungmen (13.7%)

The overalHIVprevalenceamongyoung peoplevas 4.0% and higher joungwomen (5.4%) than
youngmen (2.5%). Annual incidence was 0.51%, and substantially higher among young women
(0.99%) than among young men (0.03%)

Ofthe young peopledentified asHIV positive in NAMPHIA, orig.&%6reported that theyhad been
previously diagnosedthis was higher iyoungwomen (&.6%) thanyoungmen (43.1%)

However, based upon ARJétection data,72.2% ofyoung peopldiving with HI\Mivere aware of
their HI\fpositivestatus at the time of the surve@8.2% ofvhom wereon ARTand 85.4%f whom
had suppressed virabds.

Overall 60.9% ofall young peopldiving with HIMn NamibiahadachievedvLSon treatment

Infants andChildren

A
A

A
A

A

NAMPHIA identified 7dhildrenliving with HIMin the subset of householdsaampled by the survey)
The prevalence of HIV amongildren in Namibia was estimated to be 1€nging fron0.2%

among infants aged-Q7 monthsto 1.9% in young adolescents (those ageeliQyears).

The estimated number of infants and children living with idIMamibiawas9,000.

Among infants anadhildrenliving with HI\ 83.5% had been diagnosed prior to the survey, 100% of
these were on ART araimong these75.4% had VLS

Overall of all the infants and children living with HIV in Namib&ap%had VLS

HIV Risk Factors

A

HIV prevalence in womenas30.7®%6 among thos&ho reported engaging in paid sexual intercourse
in the 12 months preceding the survey. Among those women who did not engage in paid sexual
intercourse HIV prevalence wak4.3%.

Ahigher percentag®ef young eopleaged 1524 yearsreported condom use with their last nen
marital, norrcohabitating partner (70.7%)s compared t@dultsaged25-64 years

Condom use at last sexual intercourse amongptisitive men and women was low (13.4%).
Condom use among adultgho reported having sex with higlisk (normarital, norrcohabitating)
sexual partners was also relatively low (63.7%).

The pevalence of selfeported medical malecircumcisioramong adulimenwas24.5%.
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INIIRODUCTIC

1.1 Background
The Populatiorbased HIV Impact Assessment (PRLAYeyis a multicountry project funded by the
United StategU.SX NB&aA RSy (i Qa 9YSNASyOe tfly F2NJLL5{

and regional HiVelated parameters, including progress towattle achievement ofthe UNAIDS 990
90 targets and will guide policy and funding priorities.

TheMinistry of Health and SocialServicegMoHSS)ed NAMPHIA017, in collaborationwith the
NamibiaStatisticsAgency(NSA)andthe Namibialnstitute of Pathology(NIP) The U.S.Centersfor
DiseaseControland Prevention(CDCand ICAPat ColumbiaUniversityprovidedtechnicalassistance.
The Universityof CaliforniaSanFranciscamplementedthe surveyin collaborationwith localpartners.

1.2 Overview ofNAMPHIA2017

NAMPHIAa householebased national survey, was conducted betwdameDecember2017 to
YSIFada2NB GKS aidl dza 27T bl Yclossdettional swyegssessathet | L +
prevalence of keyI\frelated health indicatordNAMPHIA offerethtome-based testig and counselling
(HBTQwith return of results and collected information about uptake of HIV care and treatment
servicesThis twestage cluster survey df2,689randomly selected households in Namialuded
21,464adults(defined as thosagedl15-64 yearyand 7,887children(defined as thosaged 0-14 year$.
NAMPHIAharacterisedHIV incidence, prevalencé.SCD4distribution, and risk behaviars n a
householdbased, nationallyepresentative sample of the population of Namibia and descrilptake

of key HIV prevention, care, and treatment services.

With its focus on measuring key biological endpoints in a nationally representative sample of the
population, NAMPHIA providedirect estimates of HNhfection risk and burderthe effectiveness and
populationlevel impact of HIVfelated prevention, care, and treatment interventions implemented in
the country, and progress toward the achievement of the UNAIDS®00 targets.

1.3 Specific Objectives

The god of the surveywere to estimate incidence and prevalence of HIVNamibig to assess the
coverage and impact of HIV services at the population level, and to characterizeldt@d risk
behaviairs using a nationally repsentative sample of adults and children.

Primary Objectives

A To estimate national annual Hivtidence among adults
A To estimate theegionalprevalence olVLSamong HIVpositive adults

Secondary Objectives

A To estimate the national prevalence of Hiviong children
A To estimate the national anggionalprevalence of HIV among adults
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To estimate the uptake of Hik¢lated services (especially prevention of motterchild
transmissiofPMTCTrelated servicesand exposure to HIV interventions amopeopleaged0-64
years.

To estimate the prevalence of transmitted drrggsistance among Hipositive children and adults
To estimate the distribution of CD4 counts amaingjdren and adults living with HIV.
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NAMPHIA 2017 was a nationally representative, esgsgional, twestage, populatiorbased survey of
households across Namibia. Its target population corresponded to childges0-14 year$ and aduts
(agesl5-64 year$. The survey population excluded institutionalized children and adults

2.1 Sample Frame and Design

This crossectional, householbased survey used a twaiage cluster sampling desigfhe sampling
frame was comprised of all households in the country, based o2@ié census irNamibia The

sampling frame consisted 6{489enumerationareas EAs), containingd64,83%ouseholds and
2,280,716persons, with an average number of households and persons per&paximately85and
416, respectively The first stage selectetlustersusing a probability proportional to size method. The
461EAsselected were stratified by 14egions Erongo, Hardap/ KarasKavango East, Kavango West,
Khomas, Kunene, Ohangwena, Omaheke, Omusati, Oshana, Oshikoto, Otjozamujifzambezi.

During the second stage, a sample of households was randomly selected within each EA, or cluster,
using an equal probability method, where the average number of households selected per cluster was
30(Table 2.1.A)

The sample size was calculated to provide a mai@stimate of HIV incidence among adults with a
relative standard error less than or equal@@, as well agegional estimates of VLS prevalence among
HI\tpositive adults with 95% Clisss than or equal t&e10% bounds around the point estimates. Ghadf

of the households were randomly selected for inclusion of childndnich was designed to provide a
representatie national estimate opaediatricHIV prevalence with a relative standard error less than or
equal t016.26. The target sample size wi® 068for adults and6,797 for children(childrenwere
sampled in every other householdjhe sample was powered &sgtimate the nationatlevel HIV

incidence rate among aduleged 15-49 years however, the total sample size for adults incluadder
adults agedb0-64 years The sample size needed to estimate incidence dicttite overall sample size
requirements. Estimates for the proposed sample design were carried out in an iterative process to
arrive at an overall sample size and allocation to meet survey objecAppendix A: Sample Design and
Implementationprovides a rore detailed explanation of the sampling and weighting processes.

"Counts in this tablexclude four small PSUs that were not fielded for data collection (Appendix A)
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Table 2.1.A Distribution of sampled enumeration areas and householdsriegion

Enumeration Areas Households

Region Urban Rural Total Urban Rural Total
Erongo 15 11 26 405 297 702
Hardap 24 3 27 648 81 729
/I Karas 22 15 37 594 405 999
Kavango East 15 16 31 405 432 837
Kavango West 1 19 20 27 513 540
Khomas 56 4 60 1,620 135 1,755
Kunene 11 20 31 297 540 837
Ohangwena 6 36 42 189 999 1,188
Omaheke 14 24 38 378 648 1,026
Omusati 5 38 43 135 1,025 1,160
Oshana 17 14 31 513 405 918
Oshikoto 5 25 30 135 675 810
Otjozondjupa 15 12 27 405 324 729
Zambezi 5 13 18 135 351 486
Total 211 250 461 5,886 6,830 12,716

Unweighted figures

2.2 Eligibility Criteria, Recruitment, and Consent Procedures

In NAMPHIA e eligible survey populationcludedindividuals aged-®4 years. The consent criteria
are determined in each country, atiidshould be noted thathe age categories are different than the
adult, adolescentand children age groupings used for sampling and reporting purposas report
The consent criteriancluded:

A Women and men agkl18-64 years, living in the selected households, and visitors who slept in the
household the night before the survey, who were willing and able to provide written consent;

A Adolescentsaged 10-17 yearsliving in the selected households and visitofgthe same agevho
slept in the household the night before the survey, who were willing and able to provide written
assent, and whose parents or guardians were willing and able to provide mvpgemission for their
participation; and

A Children agd 0-9 years living in the selected households and child visitors who slept in the
household the night before the survey, whose parents or guardians were willing and able to provide
written consent fortheir participation.

All eligible participantgn every other selected household were offered voluntary survey lemeat
(more details on sample design are in AppegbOnlydata fromde facto residents werareighted
andanalysed in this report.

Nodata collection took place prior to obtaining informed consent. Written informed consent/assent was
requested from all potential participants. The informed consent/assent read to potential participants
contained all of the information required to make aridrmed decision as to whether or not to

participate, including all elements of informed consent as required by U.S. regulations (45 Code of
Federal Regulations (CFR) 46.116).

Anelectronicinformed consentform wasadministeredusingthe GoogleNexustablet (Nexus7, Google,
Inc.,Mountain View, California USA) At eachstageof the consentprocessgconsentwasindicatedby
signingor makinga markon the consentform on the tablet and on a printed copy,whichwasretained
by the participant.

Adesignatecheadof householdprovidedwritten consentfor householdmembersto participatein the
survey after whichindividualmemberswere rosteredduringa householdinterview. Adultsaged18-64
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yearsand emancipatedminorsthen providedwritten consent on the tablet for aninterview (an
emancipatedminoris anyonebelowthe ageof 18 yearswho is marriedor isfree from anylegally
competentrepresentativeasdefinedby lawin Namibia;note: the minimumagefor consentwithout
parentalpermission/asent requiredwas18 years) Priorto initiation of anysurveyproceduresall
potential participantswere givena printed copyof the consentform in English Afrikaans Rukwangal,
OshiwamboPamara/Namagtjihererq or Silozj dependingupontheir preference. After completing
the interview, they providedwritten consentfor participationin the biomarkercomponentof the
survey,includingHBTCwith return of HIVtest resultsand CD4countsduringthe householdvisit.
Receiptof testsresultswasa requirement for participationin the biomarkercomponent.If anindividual
did not want to receivehisor her HIVtest result, this wasconsidereda refusalandthe surveywas
concluded Adultswere alsoaskedfor written consentto store their blood sampledn arepositoryto
performadditionaltestsin the future.

Parentsprovidedpermissionfor biomarkertestingfor minorsaged0-9 years.Youngr adolescentsaged
10-14yearswere askedfor assentto the youngadolesceninterview andbiomarkercomponens of the
surveyafter permissionwasgrantedby their parent/guardian.Olderadolescentsiged15-17 yearswere
askedto similarlyassentto the adult interview and biomarkercomponentsof the surveyatfter
permissionwasgrantedby their parentsor guardiansin both casesif a parentor guardiandid not want
to receivehisor her O K A HI\ReBtiesult, this wasconsidereda refusalandthe surveywasconcluded.
Procedureswith illiterate participantsor participantswith a sightdisabilityinvolvedthe useof an
impartialwitness,chosenby the potential participant,who alsosignedor madea markon the consent
form on the tablet andthe printed copy.If no witnesscouldbe identified, the potential participantor
household(if the headof housholdwassightdisabledor illiterate) wasdeemedineligible.

2.3 Survey Implementation

Training of Field and Laboratory Staff

Survey staff received training on both the contents of the data collection instruments and tablet use.
Thetraining curriculum included:

A Scientific objectives of the survey

A Survey design and methods

A Completion of survey forms

A Data collection

A Staff responsibilities

A Recruitment of participants

A Informed consent procedures, including humaarticipant€protection, privacy, and confidentiality

A Blood collection foinfants,children and adults, including venipuncture and finger/heel stick

A Homebased HIV testing ammbunselling

A CD4 count measurement using poaftcare (POC) PIMA analyzer (Abbott Molecular Indcagh,
lllinois, United States, formerly Alere)

A Referral of participants to health and social services

A Management and transportation of blood specimens

A Biosafety

A Communication skills

A Protocol deviations, adverse events, and reporting of events
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Laboratory staff were trained in specimen management, including sample procdabieiljing POC
early infant diagnosi€EID)and quality assurance (QA). Central laboratory staff were traim&f.
measurementEID HIV confirmatory testing, and HIV recency testing usindHiveL Limiting Antigen
(LAg)Avidity EnzymelmmunoassayEIA) (Sedia Biosciences Corporation, Portland, Oregon, United
States)

Data Collection

Interviews were conducteth or near the household. Those who agreed to participate chose a relatively
private location where the remainder of the activities could be conducted with as much privacy as
possible. The data collection staff had to agree with the location and enlsatéhte space was private.

In all settings, data were collected in a way that maximised privacy.

QuestionnaireData Collection

Questionnaireandfield laboratorydatawere collectedon mobile tablet devicesusingan application
programmedin OpenDataKit (ODK)an open-sourcemobile datacollectionapplication.Thehousehold
interview collectedinformation on householdresidents,assetsgconomicsupport,recentdeaths,and
orphansandvulnerablechildren(seeAppendixE). Theadult interviewwasadministeredto adults
(definedfor purposesof the surveyasthoseagedl15-64 years)andincludedmoduleson demographic
characteristicssexualandreproductivehealth, marriage male circumcisionsexualactivity, HIV/AIDS
knowledgeandattitudes, HIVtestingandtreatment history,and TB(seeAppendixF).Participantsvho
reported awarenes®f their HI\positivestatuswere askedguestionsabout their HIVcareexperience.
Parentsalsoansweredquestionsabouttheir O K A f RédBhgn@garticipationin HBTGervicesasa
part of the adultinterview. In eachhousehold,one womanaged15-64 yearswasalsorandomlyselected
to answerquestionsabouther experienceswith violence.Participantsof anyagewho reported
experiencingriolenceand minorswho reported experiencingsexualexploitationwere providedwith
referralsto socialservicesFemaleparticipantswere interviewedby femalestaff, and male participants
by male staff, wheneverpossible.

TheYoungAdolescent Questionnairedministered to young adolescents (those agedldG/ears)
contained a subset of questions from the adult questionnaire, including demographic characteristics,
sexual activity, HRvelated risk behaviours, exposure to HIV prevention programmes, and &dge/lof
HIV statugAppendix G)

Survey Staff

Fieldwork was conducted by ®ocally-hired field teams composed of a team leader, two nurses, four
interviewers/HBTC providers, and a driver. Field teams included both male and female staff members
who spoke the languages used in the areas to which they were deployed. A total 6€[B36

coordinators, team leaders, nurses, interviewers/HBTC providers, commmnitylization coordinators,

and drivers participated imarious aspects of field operations and data collecti®uarvey personnel

were selected based on their qualificationsdaareas of expertisélhe HBTC providers were responsible

for obtaining consent, administering the intervieand delivering HBTC for adults and childréne

nurses conducted phlebotomy and performed CD4 counts using a POC instrument. The field teams were
supervised by seven field coordinators and managed by eight field supervisors, who guided and oversaw
data collection activities, performed quality checks, and provided technical support (Appendix D).

In addition,42laboratory technicians processed saepland performed additional procedures for HIV

VL, infant virologic HIV testing, and quality control (QC) and QA. National and international monitors
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periodically conducted direct observation collection activities in the field and in the laboratories to
provide technical support and ensure quality.

Community Sensitization and Mobilization

Community mobilization was conducted prior to data collection to maximize community support and
participation in the survey. The mobilization began before fieldwork commenced with devigh

national launch meeting that included key national and regitesdiers, mass media, and other
stakeholders. Community mobilization teams visited each EA prior to initiation of data collection and
partnered with healthextension workerso meet gatekeepers in the communities., chiefs, local
government officialsand religious and community leaders). The mobilization teams held community
sensitization meetings, disseminated written informational materials such as brochures and posters, and
held discussions with selected households and other community resideatsenal and local media

(print, radio and television) were engaged throughout the data collection period. Letters were sent to
and meetings held with national groups such as farmers associations, medical aids, community watch
groups and the rotary club.

Qupervision

Datacollection teams were continuously overseen by fiblased supervisors as well as periodically
monitored by national and internation&&amswith representation from collaborating institutions.
Monitoring teams visited field and laboratosjtes at leastveekly andprovided direct supervision as

well as verification of results by household revisits. Daily monitoring forms for household and individual
outcome tracking were also reviewed by monitors for completeness.-beddd supervisors s

supported teams by organizing supplies and transport of blood samples, coordinating community
mobilization efforts, providing technical troubleshooting, and checking the quality of household
procedures and data collected.

The national and internationanonitoring teams observed and assessed the quality of survey
procedures, including adherence to protocol and standard operating proced8@Bs)and identified
and responded to challenges with data collection. Regular debriefing sessions were hedetéitid
based supervisors and monitoring teams. Monitoring reports were circulated to collaborating
institutions and theNAMPHIA Technical Working Gro(epgroup of NAMPHIgrincipal investigators
and collaboratingnstitutionsdedicated tosupervision and oversight during and post data collection)
respond to any issues.

Electronic monitoring system

An electronic dashboard system was established to monitor the progression of the survey. The
dashboard summarized data uploaded to tRAMPHA server daily. The dashboard tracked coverage
and completion of EAs, sampled households, household response, eligible household members
providing consent to the interview, arfdomarker components of the survey, blood draws, RRs, and
overall progress towas the achievement of the target sample.

2.4 Field-Based Biomarker Testing

Blood Collection

Blood was collected by qualified survey staff from consenting participaatsL of venous blood from
adults 6 mLof venous bloodrom childrenaged2-14 yearsand1 mL of capillary blood froninfants and
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childrenaged0-24 monthsusing fingersstick forinfants andchildrenaged6-24 months and heedtick
for infantsaged6 monthsandyounger

Blood samples were laldetl with a unique barcoded pacipant identification number and stored in
temperature-controlled cooler boxes. At the end of each day, samples were transported to a satellite
laboratory for processing into plasma aliquots and dried blood spots (DBS), and were frozen within 24
hours of Bood collection.

Data from household HIV rapid testing were entered into themagrammed Field Biomarker Form on
the mobile tablet device using tHearticipant Identifier (PTID. Data from POC CD4 testifigom all

people living with HINAnd 2% ofthe HIVfnegative parttipant9 were automatically stored in the POC

CD4 machine using the PTID. Survey staff also entered the CD4 result onto-ghegreanmed Field
Biomarker Form on the mobile tablet device. The two CD4 results (one from the CD4 machine and one
entered by iterview staff into the tablet) were merged to validate the recorded CD4 results. See Annex
B for detailed laboratory methods.

HIVHomeBasedTestingand Counsding
In accordance with national guideling$lVHBTGvas conducted in each househdfigure 2.4.A). As
per these guidelines, the survey used a sequential Fip®8la G Ay 3 | f 32NAGKY Ay GKS

T

1/2 (Abbott Molecular Inc., Des Plaines, lllinois, United States) as a screening t3t2UnRu 0 ¢ NA Y A ( &

Biotech, plc. Wicklow, Irahd) as a confirmatory teshind SURE CHECK® HIV 1/2 Assay (Chembio
Diagnostic Systems Inc. MedfordgWYork, United Statesas a tiebreaker test for discordant screening
and confirmatory testsindividuals with a nonreactive result on the screening teste reported as HIV
negative. Individuals with a reactive screening test underwent confirmatory testing. Those with reactive
results on both the screening and confirmatory tests were classified as HIV positive. Individuals with a
reactive screening tesesult, followed by a nonreactive confirmatory test reshld the tiebreaker

test performed to determine HIV status. Participants with reactivebtieaker testsvere classified as

HIV positive while those with nareactive were classified as HIV negati
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Figure 2.4.A Householdbased HIV testing algorithmMNAMPHIA2017in those aged 18 months and
older, NAMPHIA 2017
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UnigoldM
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HI\tseropositive participants were referred to HIV care and treatment services at a health facility of
their choice. Fochildrenand adolescentbelowthe age ofl8 years results were returned to a parent
or guardian (with the presence of ttidder adolescenfor thoseaged15-17 years).

For childreragedyounger than 18 month®nly the screening tes6(S G S NXY A-/§ was| L *
performed in the field. If the test was reactivd|V total nucleic acid (TNA) polymerase chain reaction
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(PCR) testing (HIV TNA PCR) for virologic testing of HIV infection was performed in the central
laboratory, as described below (Section 2.5).

For participants whaeported awareness of theldI\:positive status, but tested HIV negative at the

time of the survey, additional laboratotyased testing was conducted using HNAPCR for

confirmation of the status. In conjunction with tidoHSSsurvey staff revisited these participants and
health providers to provide counBimg and guidance on next steps to confirm these results, particularly
for those on ART.

Using a panel of positive and negative dried tube specim@@vas performed on a weekly basis by

field staff performing HIV testing. In addition, QA proficiency testing was conducted twice in the course
of the survey, using a panel of masked{dbégitive and negative dried tube specimens. Proficiency in

the correctperformance and interpretation of the HIV testing algorithm was assessed for each tester.

CD4 T-Cell Count Measurement

All participants who tested HIV positive during HBTC, and a random san@$eajfthose who tested

HIV negative, received a CD4 coareasurement in the field by qualified survey staff. The
YSIFadaNBYSyid 6+ a LISNF2NYSR dzaaAy3d GKS tAYlun [/ 5n !yl

2.5 Labaatory-Based Biomarker Testing

Blood specimens were collected by survey staff, llabewith the PTID and logged in@DKon tablet
devices along with the questionnaire results. Information on the specimen collected (whole blood) and
the specimen collection method (venous, finggick or heelstick) was includednformation was
double-entered into a Laboratory Specimeratking Form, which accompanied all specimens to track all
transfers between field teams, drivers, and satellite laboratories and were developed as part of
laboratory SOPs.

Stalff at the receiving satellite laboratory indicated the time of receipt of epeltimen and its quality

prior to processing plasma or DBS carflasma aliquots and DBS cards were logged into the Laboratory
Data Management System (LDMS) located in the respective satellite labs, using the PTID at satellite
laboratory. Specimen quéliand storage location were noted in LDNi&boratory test results were
maintained electronically in LDMS. These data were sent to the main survey server by a secured
connection, then cleaned and merged with survey data. Once every week, plasma anccBiB®sp

were shippedelectronicallythrough LDM&nd physically on cold chain using utald freezer packs to

the central laboratory. All sample transportation events were logged on a specimen transport form,
which accompanied the specimens until theyreveeceived at the central laboratory and stored.

Satellite and Central Laboratories

During NAMPHIA, 1satellite laboratories were established in existing health facility laborataries

two mobile labs were utilized in areas without existing or actdsdiealth facilitiesOne central

reference laboratory was chosen for more specialized tests. At each satellite laboratory, trained
technicians performedlV confirmatory testing, POC EID, testing for QA paodessing of whole blood
specimens into plasenaliquots and DBS cards femporarystorageat -20°C,testing for QAand HIV
confirmatory testingFor QA of the HIV rapid testing conducted in the field, the first 50 samples tested
by each field tester and a random samples&é of specimens that tested HIV negative during HBTC were
retested in the laboratory using the national HIV ragedting algoithm. All specimens that tested HIV
positive during HBTC, and those that had confirmed positive rapid test results during QA, underwent
confirmatory testing using the Geenius HIV 1/2 Supplemental AssafRré@BioHercules, California,
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United States). A pdsie Geenius result defined Hpositive statusAllinfants below the age df8
monthswho had a reactive Determine test during HBTC had their samples tested for POC EID using the
GeneXpert® instrument (Cepheidg., SunnyvaleCalifornia, United StatesEentral laboratory

procedures included HIV VL testitfVTNAPCR for infant virologic testingnd for confirmation of

status of those whaeported awareness of their Hipositive statusbut tested negative in HBTAIV

recency testingand longterm storage of samples a80°C.

The survey conducted household revisits for investigation of discrepancies between the results of
testing in the field and in the laboratory. The specimens collected during the revisit underwent
comprehensive retesting in thaboratory. For each case, an analysis of the nature of the discrepancy
and potential sources of erravas performed to define the definitive HIV status for analytical purposes.

Viral Load Testing

The HIVL VL(HIV RNA copies parl) of confirmed HIVpositive participants was measured on the
Roche COBAS® AmpliPrep instrument and COBAS® TagMan® 96 analyzer using the COBAS®
AmpliPrep/COBAS® TagMan®-HINest, version 2.0 (Roche Molecular Diagnostics, Branchburg, New
Jersey, United Stas). HIV1 VLusingDBSspecimens from children and adults with insufficient volume
of plasma was measured on the Roche COBAS® AmpliPrep instrument and COBAS® TagMan® 96
analyzer using the COBAS® AmpliPrep/COBAS® TagMan® free virus elution (FVE) protocol (Roche
Molecular Diagndgcs, Branchburg, New Jersey, United States).

Viral loadresults were returned withi8-10 weeks to the health facility chosen by each-pibgitive
participant. Participants were provided with a referral form during HBTC for subsequent retrieval of
their results. Survey staff also contacted each participant via Short Message Service (SMS), informing
them that their VL results were available at the chosen facility and further advising them to seek care
and treatment.Participants were asked to verify theletails before the message about results was
conveyed in order to ensure confidentiality.

Infant HIV Virologic Testing

For infantsaged18 months andsoungerwho screened positive for HIV during HBHG/ total nucleic

acid (TNA) PCRIIV TNA PQRas onducted at the satellite laboratory using the GeneXpert®

instrument system using the Cepheid® Xpert-HRiyalitative assay (Cepheidg., Sunnyvale alifornia,

United States)(Note: The limitations of using rapid tests to identify allddRyposed infats are

described in AppendixByS & dzf & 6SNB NBUOGdzZNY SR (2 hduShodKAf RQa LI
within two weeks.Infantswho had HIV TNA PCR tested at the satellite laboratory were again tested at

the central lab on the Roche COBAS® AmpliPrep Instrument and COBAS® TagMan® 96 analyzer using the
COBAS® AmpliPrep/COBAS® Tagmah @iMlitative Test (Roche Molecular Diagnosticané&hmburg,

New Jersey, United States).

HIV Rececy Algorithm

To distinguish recent from loAgrm HIV infections, in order to estimate incidence, the survey used two
different laboratorybased testing algorithms. Each algorithm employed a combinatiossafys: 1) HNV

1 LAg-Avidity EIA and VL (Figure 2.5.A) and 2)HIAg-Avidity EIA, VL, and ARV detection (Figure 2.5.B),
as described in Appendix B.

Specimens with median normalized optical density {OD MX{n thedt4yg avidity assawere classified as
potential recent infections, and their VL results were assessed. Specimens with VL < 1,000ntopies/
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were classifiedasloag SNY Ay FSOGA2yas ¢gKATL SlLwerk dlassiedamd racknt + |
infections (Figure 2.5.A). In the ARWjustedalgorithm, LAgrecentd LISOA YSy a oA G K +[ X
copiesmLand with detectable ARVs were classified as{or§NY Ay FSOlGA2yad { LISOA
copiesimLand without detectable ARVs were classified as recent infections

X M
M 2
YSy

Figure 2.5.A HI\-1 recentinfection testing algorithm (LAg/VL algorithinages 18 months and older,
NAMPHIA 2017
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Figure 2.5.B  HIV-1 recent infection testing algorithm (LAg/VL/ARYV algorithpages 18 months and
older, NAMPHA 2017
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10Dn: normalized optical densi§mL:millilitre.

Detection of Antiretroviral Drug Resistance

HIV resistance to ARVs was assessed for all thospdsliwe participantsaged18 months and older
classified adavingrecent HIV infections and a small subsepafticipantswith long-term infections. In
addition, all infantdelowthe age of 18 month with confirmed infection were evaluated to determine
vertical transmission of ARMsistant HIV. Mutations in the HIV protease and reverse transcriptase
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genes that confer ARV drug resistance (according to the Stanford drug resistance database) were
deteded simultaneously by use of tHe 5 / ih@use multiplex allelspecific drug resistance assay.

Specimens were sent to CDC in the United States where testing was performed at the International
Laboratory Branch, a World Health Organization (WHO) accredited laboratory for drug resistance
testing.

Detection of Antiretrovirals

Qualitative screeninépr detectable concentrations of ARVs was conducted on DBS specimens from all
HI\tpositive adults and children by means of higisolution liquid chromatography coupled with

tandem mass spectrometry. The method used for ARV detection was a modified wafrtien

methodology described by Koatl al.* This qualitative assaghighly specific, as it separates the parent
O02YLRdzyR FNRY (KS FTNIX3IYSydaszs FyR KAIKfE& aSyairiurgds
drug, and a signdb-noise ratio of ateast 5:1 for all drugs. As detection of all ARVs in use at the time of

the survey was cosgprohibitive, three ARVs were selected as markers for the most commonly prescribed

first and second line regimens: efavireneyirapineandlopinavir. These ARVs wealso selected based

on their relatively long halives, allowing for a longer period of detection following intake.

Detection of ARVs is considered indicative of participant use of a given drug at the time of blood

collectionand implies prior diagreis and entry into HIV car&esults below the limit of detection

among individuals who seféported on ART indicate that there was no recent exposure to the regimen

and that adherence to a prescribed regimenis€ubJi A YI € £ odzi Ol yy2id 3% Rwé &AL
In addition, given the limited number of ARVs selected for detection, their absence could not rule out

the use of other ART regimes that do not include them.

ARV detection was performday the Divisionof Clinical Pharmacology of the Depagnt of Medicine at
the University of Cape Town in South Africa.

2.6 Data Processing and Analysis

All field data were collected on tablets, transmitted to a central server using a secure virtual private
network, and stored in a secure PostgreSQL database. Data cleaning was conducted using SAS 9.4 (SAS
Institute Inc. Cary, North Carolina, United Statés)boratory data were cleaned and merged with the

final questionnaire database using unique specimen bar codes and study ID.

All results presented in the report are based on weighted estimates unless otherwise noted. Analysis
weights account for sampleelection probabilities and were adjusted for nonresponse and
noncoverage. Nonresponse adjusted weights were calculated for households, individual interviews, and
individual blood draws in a hierarchical form. Adjustment for nonresponse for initial Godivand
blood-level weights was based on the development of weighting adjustment cells defined by a
combination of variables that are potential predictors of response and HIV status. The nonresponse
adjustment cells were constructed usifii-squarad automatic interaction detectioralgorithm. The

cells were defined based on data from the household interview for the adjustment of indixalgl
weights, and from both the household and individual interviews for the adjustment of blood sample
level weightsPoststratification adjustments were implemented to compensate for fomverage in the
sampling process. This final adjustment calibrated the nonrespadgested individual and blood

weights to make the sum of each set of weights conform to national ladion totals by sex and five

year age groups.
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Descriptive analyses of RR, characteristics of respondents, HIV prevalence, CD4 count distribution, HIV
testing, selreported HIV status, sefeported ART, VLS, PMTCT indicators, and sbgbakiourwere
conducted using SAS 9.4.

Incidence estimates were based on the number of HIV infections identified as recent with the LAg
avidityassayVL, and AR\etectionalgorithm, and obtained by using the formula recommended by the
WHO Incidence Working GroupdaConsortium for Evaluation and Performance of Incidence Assays,
and with assay performance characteristics of a mean duration of recent infection (MDRI)=130 days
(95% CI: 118, 142), a time eff (T) = 1.0 year and percentage false recent (PFR) = 0.00.

2.7 ResponseRates

HouseholdRRsawvere calculated using the American Association for Public Opinion Research Response
Rate4 method (AAPOR016) as the number of complete and incomplete household interviews among
all eligible households and those estimated to be eligible among those with unknown eligibility
(households not located, not attempted, or unreachable). Vacant and destroyed housemmids,
residential units, and household units with no eligible respondents were considered not eligible and
excluded from the calculation.

Individual interviewRRswvere calculated as the number of individuals who were interviewed divided by
the number of imividuals eligible to participate in the survey. Blood draw RRdattswere calculated

as the number oadultswho provided blood divided by the number adultswho were interviewed.

Blood draw RR fazhildrenwere calculated as the number ofiildrenwho provided blood divided by

the number ofchildreneligible to participate in the survey.

HouseholdRRsare shown in Table 2.7a@0d2.7.B, and individual interview and blood draRi& are

shown in Tablg2.7.Cand 2.7D. A total of 12,68%0useholds wre selected for inclusion in NAMPHIA
2017. Of these, 10,921 were occupi@ad hence eligiblat the time of data collection, and 9,315 were
interviewed for an unweightedRRof 85.0%, which was higher in rural (926) than urban{7.0%) areas.

Table 2.7.A Resultsof the household interviews
Number of households selected, occupied, and interviewed and household response rates (unweighted and weighted), by,residenc
NAMPHIA 2017

Residence

Result Urban Rural Total
Householdinterviews

Households selected 5,886 6,803 12,689

Households occupied 5,241 5,680 10,921

Households interviewed 4,048 5,267 9,315
Household response ratéunweighted) 77.0 92.4 85.0
Household response ratéweighted) 74.9 92.5 82.3

Household response rate was calculated using the American Association for Public Opinion Research (AAPOR) Respondg Rate 4
method: http://ww w.aapor.org/AAPOR _Main/media/publications/Standddfinitions20169theditionfinal.pdf
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Table 2.7.B Resultsof the household interviews by region

Number of households selected, occupied, and interviewed and household responséuratesghted and weighted), by region, NAMPHIA 2017

Region
KavangcKavang: Otjozon

Result ErongoHardap //Karas East West Khomas: Kunene Ohangwen:Omahek¢Omusat Oshane Oshikoto  djupa Zambez
Household

interviews

Households

selected 729 999 702 837 540 1,755 810 1,188 1,026 1,160 918 810 729 486
Households

occupied 639 820 596 684 452 1,593 640 1,039 882 1,034 802 709 651 380
Households

interviewed 474 660 511 612 432 1,100 549 981 750 971 731 662 554 328
Household

response raté

(unweighted) 742 803 856 89.3 954 689 851 93.9 84.8 93.2 90.7 93.4 84.9 85.8
Household

response raté

(weighted) 740 809 86.0 89.2 953 67.1 82.8 94.0 84.3 92.6 89.7 93.6 86.2 85.0

Household response rate was calculated using the American Association for Public Opinion Research (AAPOR) Respondg Retiecti (RR
http://ww w.aapor.org/AAPOR_Main/media/publications/Standdddfinitions20169theditionfinal.pdf

Table 2.7.C Resultsof the individual interviews and blood draws

Number of eligible individuals and response rates for individual interviand blood draw3(unweighted and weighted), by residence anc
sex, NAMPHIA 2017

Residence
Urban Rural Total
Result Male Female Male Female Male Female
Eligible children, ages-0 years
Number of eligible individuals 951 979 1,931 1,880 2,882 2,859
Blood draw response rate (unweighted) 76.0 73.2 914 91.6 86.3 85.3
Blood draw response rate (weighted) 72.4 69.7 91.0 91.2 82.8 81.8
Eligible young adolescents, ages-1@ years
Number of eligiblendividuals 379 360 748 659 1,127 1,019
Interview response rate (unweighted) 78.6 81.4 92.8 94.4 88.0 89.8
Interview response rate (weighted) 75.5 79.8 92.4 94.5 85.1 87.9
Blood draw response rate (unweighted) 91.3 91.1 99.0 97.9 96.7 95.7
Blood draw response rate (weighted) 89.4 87.5 99.2 97.1 95.0 92.9
Eligible young people, ages 45! years
Number of eligible individuals 1,386 1,596 2,107 2,013 3,493 3,609
Interview response rate (unweighted) 76.7 85.8 85.0 93.1 81.7 89.9
Interview response rate (weighted) 76.5 85.1 84.6 93.3 80.4 88.7
Blood draw response rate (unweighted) 84.6 89.3 92.1 95.7 89.3 93.0
Blood draw response rate (weighted) 84.0 87.4 91.6 95.3 87.6 90.9
Eligibleadults, ages 1819 years
Number of eligible individuals 3,890 4,595 4,825 5,136 8,715 9,731
Interview response rate (unweighted) 78.4 88.1 85.7 93.8 82.4 91.2
Interview response rate (weighted) 78.4 87.2 85.2 93.8 81.2 89.8
Blood drawresponse rate (unweighted) 83.2 88.0 91.1 95.4 87.7 92.0
Blood draw response rate (weighted) 81.4 86.6 90.9 95.2 85.3 90.0
Eligible adults, ages 164 years
Number of eligible individuals 4,404 5,251 5,550 6,259 9,954 11,510
Interview response rate (unweighted) 79.0 88.3 86.3 94.1 83.1 91.4
Interview response rate (weighted) 79.1 87.1 85.9 94.0 81.9 90.0
Blood draw response rate (unweighted) 83.3 87.5 91.2 95.3 87.9 91.9
Blood draw response rat@gveighted) 81.3 85.9 91.1 95.2 85.4 89.7
Overall response rate (unweighted) 55.9 65.7 66.9 76.2 62.1 714

lInterviewresponse rate = number of individuals interviewed/number of eligible individuals
2Blood draw response rate = numberinflividuals who provided blood/number of individuals interviewed
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Table 2.7.D

Resultsof the individual interviews and blood draws by region

Number of eligible individuals and response rates for individual interdiend blood draw3(unweighted and weighted), by region and sex,

NAMPHIA 2017

Region

Erongo Hardap //Karas Kavango East Kavango West
Result Male Female Male Female Male Female Male Female Male Female
Eligible individuals, ages-9 years
Number of eligible children 73 66 156 138 110 133 286 275 278 245
Blood draw response rate
(unweighted) 63.0 68.2 67.3 64.5 75.5 74.4 92.3 93.8 93.9 93.5
Blood draw response rate
(weighted) 64.2 64.9 66.9 65.1 72.6 74.9 91.0 935 93.9 93.6
Eligible young adolescents, ages-1C
14 years
Number of eligible individuals 33 26 50 65 43 36 147 105 114 93
Interview response rate
(unweighted) 69.7 73.1 62.0 75.4 88.4 83.3 92.5 88.6 90.4 95.7
Interview response rate (weighted) 64.8 70.2 64.6 72.5 82.6 86.2 91.2 89.4 90.2 96.0
Blood draw response rate
(unweighted) 78.3 100.0 83.9 93.9 94.7 93.3 99.3  100.0 98.1  100.0
Blood draw response rate
(weighted) 73.0 100.0 81.8 95.2 95.2 91.4 98.7  100.0 98.2  100.0
Eligible adults, ages 164 years
Number of eligible individuals 543 425 722 712 552 560 739 1,028 502 697
Interview response rate
(unweighted) 83.1 85.4 84.2 88.8 82.2 91.4 80.5 90.6 81.5 92.4
Interview response rate (weighted) 83.1 83.8 82.5 87.9 82.6 91.3 79.9 89.9 82.0 92.7
Blood draw response rate
(unweighted) 78.5 83.2 86.5 87.0 83.3 88.1 87.2 95.3 94.6 96.6
Blood draw response rate
(weighted) 76.5 80.9 86.0 85.9 82.4 88.5 86.2 94.3 94.8 96.5
Overall response rate (unweighted) 48.4 52.7 58.5 62.1 58.6 69.0 62.7 77.0 73.5 85.1

Region

Khomas Kunene Ohangwena Omaheke Omusati
Result Male Female Male Female Male Female Male Female Male Female
Eligible individuals, ages-9 years
Number of eligible children 208 198 180 195 426 416 192 166 332 395
Blood draw response rate
(unweighted) 67.3 59.6 85.0 86.2 95.1 95.0 85.9 84.9 93.7 93.4
Blood draw response rate
(weighted) 62.3 56.9 88.2 88.0 95.0 95.2 85.8 82.6 93.0 92.9
Eligible young adolescents, ages-1C
14 years
Number of eligible individuals 73 78 55 51 171 150 34 45 158 144
Interview response rate
(unweighted) 69.9 75.6 83.6 88.2 96.5 95.3 94.1 93.3 94.9 95.8
Interview response rate (weighted) 70.3 76.2 88.5 91.9 95.5 95.5 96.5 94.6 94.8 95.7
Blood draw response rate
(unweighted) 92.2 72.9 91.3 97.8 100.0 97.2 87.5 97.6 98.7 98.6
Blood draw response rate
(weighted) 91.8 72.3 94.7 98.6 100.0 971 85.3 97.6 98.4 98.5
Eligible adults, ages 164 years
Number of eligible individuals 1,207 1,347 523 629 1,037 1,341 790 706 943 1,296
Interview response rate
(unweighted) 78.0 84.0 86.6 94.6 81.5 94.9 90.1 92.9 84.5 95.3
Interview response rate (weighted)  78.2 84.2 87.4 94.8 80.6 94.5 89.2 93.2 84.2 95.3
Blood draw response rate
(unweighted) 81.7 84.8 86.8 86.6 91.2 96.2 89.6 91.8 91.6 96.6
Blood draw response rate
(weighted) 80.2 83.1 86.8 89.2 90.7 96.1 89.5 90.8 92.0 96.3
Overall response rate (unweighted) 43.9 49.0 64.0 69.7 69.8 85.7 68.5 72.3 72.1 85.8

37



Table 2.7.D Results of the individuainterviews and blood draws by region (continued)
Number of eligible individuals and response rates for individual interdiens blood draw%(unweighted and weighted), by region and sex,
NAMPHIA 2017

Region

Oshana Oshikoto Otjozondjupa Zambezi
Result Male  Female Male  Female Male  Female Male  Female
Eligible individuals, ages-9 years
Number of eligiblechildren 205 183 176 222 145 124 115 103
Blood draw response rate (unweighted)  83.4 814 94.9 91.9 84.1 77.4 81.7 76.7
Blood draw response rate (weighted) 81.9 81.6 95.6 91.2 84.2 79.2 82.7 74.5
Eligible youngadolescents, ages 104
years
Number of eligible individuals 74 72 91 65 54 40 30 49
Interview response rate (unweighted) 94.6 90.3 87.9 100.0 83.3 90.0 73.3 85.7
Interview response rate (weighted) 93.3 89.1 88.1 100.0 82.2 90.3 73.9 86.9
Blood draw response rate (unweighted)  95.7 92.3 100.0 98.5 97.8 94.4 100.0 95.2
Blood draw response rate (weighted) 94.8 91.3 100.0 98.7 97.4 95.4 100.0 95.9
Eligible adults, ages 164 years
Number of eligible individuals 739 949 641 803 713 643 303 374
Interview response rate (unweighted) 80.9 93.4 85.3 92.8 87.9 91.4 77.2 89.6
Interview response rate (weighted) 82.0 93.3 84.7 93.0 86.7 91.4 76.9 89.1
Blooddraw response rate (unweighted) 87.6 92.2 92.5 95.7 91.9 93.5 84.2 85.4
Blood draw response rate (weighted) 87.1 91.9 91.6 95.8 90.2 93.8 82.7 83.2
Overall response rate (unweighted) 64.3 78.0 73.7 82.9 68.6 72.6 55.8 65.6

linterviewresponse rate = number of individuals interviewed/number of eligible individuals.
2Blood draw response rate = number of individuals who provided blood/number of individuals interviewed.

The most households selected and interviewed werthaKhomas regiofil, 755householdsselected,
1,100 interviewedland the least were selected in the Zambezi redé6). The highesRRwas in
Kavango West at 9%% andthe lowest was irKhomast 68.9%%

There were 9,954 eligiblmenand 11,510 eligiblevomenidentified in the selected households, more in
rural than urban areas. Interviews were completed for 8,8, for aRRof 83.1%, and in 10,525
women, for aRRof 91.4%. HIV tests were performed fb268men, for ablood testRRof 87.9%, and
9,671women, for a blood tesRRof 91.9%The overalRR(that is,household RR x interview RR x blood
draw RR) for women was 71.4% and 62.1% for men.

Response ratewere higher at all levels in rural areastiwthe lowestRRdgor both interviews and blood
drawsseen in urbamen (79.0% and 83.3%espectively)

Regionallywomenin Omusatihad the highest intervieiRR(95.3%)and men inOmahekehad the
highestRRfor interviews (9.1%).

Blood drawRR (that is the number of individuals who provided blood out of the number of individuals
that interviewed) was highest among women residin@musati (96%) Ohangwena (92%) and
Kavango West (96%) Blood dranRRwas highest among mensaling in Kavango West (8%0).

Of note among childreraged0-9 yeargwho were not interviewed)plood drawRRsvaried from59.6%
amonggirlsresiding in the Khomas region to 9% among girls residing in Ohangwena. Among boys of
the same age group, blood draRRs/ariedregionallyfrom 63.0% in Erongdo 94.9% in Oshikotpand
95.1% in Ohangwena.
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Amongyoungadolescentsaged 1014 yearsthe highest interviekRRwas 100.0% amangirls residing

in Oshikotoand96.3% among boys residing @hangwenaBlood drawRRsranged from a low of 72.9%
among girls in Khomas, and 78.3% in boys in Erongo to a high of 100.0% for girls in Erongo, Kavango
East, and Kavango West, ateD.0% as wefor boysin Ohangwena, Oshikoto, and Zambezi.
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SERSURVEY OUSEHOLD

3.1 Key Findings

Among all hoseholds, 49.8% were headed by men and 50.2% were headed by women.
In Namibia, 23.% of the households had at least one #dsitive membe19.4%60f urban and
27.6%of rural householdy

A Among households, 18.3 %ere headed by a persdivingwith HIV(22.3% of the female
headed andL3.8% of the maleheaded households

> 3>

3.2 Background

This chapter describes the characteristics of households survey¢8NPHIA 201MHousehold
composition is desibed in terms othe sex of the head of householthd the &ze of the household. The
age structure of thele factohousehold populatioris described by sex as well as urban/rural residence.
The chapter also describes the prevalence amhposition of households with one or more living HIV
positive members.

3.3 Household Composition

A total of 9,315 householdsereincluded in NAMPHIA 201/Ralf of households were femaleeaded
(50.2%). This proportion of femaleaded households did neary between urban (49.6%) and rural
(51.0%) areas. The median household size was 4.0 members (interquartile range §)@RH2he
median number ominors (children and adolescents under the age of 18 yéatspuseholds was 1.0
(IQR @2; Table 3.3.An urban areas and 2.0 in rural areas (IGR.0

The distribution of the household population by fiyear age bands included in NAMPHIA 2017 is
shown in Table 3.B Overalljnfants andchildren(those aged €4 yearsxomprised 36.7%f the
householdpopulations while adults(thoseaged 1549 year$ constituted 50.7% andlder adultsaged

50 years and older constituted 12.6% (FigureB.Bable 3.3.B). Of note, 31.0% of household members
in urban areas werehildren while 42.8% of members of rural households wehédren(Table 3.3.C).
Among urban household membetH).4%were older adults aged 50 years and older as compared to
15.0% ofural household members.

Table 3.3.A Household composition
Percent distribution of households by sex of head of household; median (Quartile 1, Quartile 3 [Q1, Q3]) size of houdehetliaan(Q1,
Q3) number of children and adolescents undery&8rs of age, by residence, NAMPHIA 2017

Residence
Urban Rural Total
Characteristic Percent Number Percent Number Percent Number
Head of household
Male 50.4 1,969 49.0 2,679 49.8 4,648
Female 49.6 2,079 51.0 2,588 50.2 4,667
Total 100.0 4,048 100.0 5,267 100.0 9,315
Residence
Urban Rural Total
Characteristic Median Q1, Q3 Median Q1, Q3 Median Q1, Q3
Size of households 3 (2,5) 4 2,7 4 (2, 6)
Number of children and adolescents underykars of age 1 (0, 2) 2 (0, 4) 1 (0, 3)
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Table 3.3.B Population pyramid
Percent distribution of the de facto household population, by fpear age groups and sex, NAMPHIA 2017

Male Female Total
Age Percent Number Percent Number Percent Number
0-4 7.1 2,949 7.3 3,032 14.4 5,981
5-9 6.1 2,542 6.2 2,529 12.3 5,071
1014 5.1 2,167 4.9 2,035 10.0 4,202
1519 4.4 1,818 4.6 1,817 9.1 3,635
20-24 4.6 1,711 5.1 1,813 9.6 3,624
2529 4.0 1,478 4.8 1,699 8.9 3,177
30-34 33 1,165 4.0 1,384 7.3 2,549
3539 2.9 1,007 3.4 1,195 6.3 2,202
40-44 2.6 936 2.7 1,014 5.4 1,950
4549 1.9 687 2.2 861 4.2 1,548
50-54 14 524 17 672 3.0 1,196
5559 11 424 1.6 643 2.7 1,067
60-64 0.7 301 11 467 1.9 768
65-69 0.7 299 1.0 428 17 727
70-74 0.4 205 0.6 273 1.1 478
7579 0.4 156 0.6 247 0.9 403
Xy n 0.4 194 1.0 422 14 616
Total 47.2 18,563 52.8 20,531 100.0 39,094
Table 3.3.C Household population by age, sex, and residence
Percentdistribution of the household population, by sex, age, and residence, NAMPHIA 2017
Urban Rural

Male Female Total Male Female Total
Age Percen Number Percen Number Percen” Numbel Percen” Numbel Percen: Numbel Percen” Number
0-4 12.5 949 11.8 1,018 12.1 1,967 17.7 2,000 16.1 2,014 16.8 4,014
5-14 19.6 1,552 18.3 1,596 18.9 3,148 28.1 3,157 24.1 2,968 26.0 6,125
1549 58.1 3,922 59.1 4,611 58.6 8,533 42.5 4,880 41.9 5,172 42.2 10,052
Xp N 9.8 734 10.8 954 10.4 1,688 11.8 1,369 17.9 2,198 15.0 3,567
Total 100.0 7,157 100.0 8,179 100.0 15,336 100.0 11,406 100.0 12,352 100.0 23,758

Figure 3.3.A Population pyramid NAMPHIA 2017
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Figure 3.3.B Household population by age, sex, and residen8eAMPHIA 2017

3.4 Prevalence of HMAffected Households

Nearly onequarter (230%)of households sampled had at least divng HIVpositive member (19.4% of
urban households and 27.6% of rural households) (Table 3.4.A, Figure 3.4.B). Adignbaiseholds
with at least one living HRgositive memberthe vast majority(79.2% had one HIvpositive membey
nearly one in fivg18.0% had two anda small proportionZ.8%) had two or more (Table 3.4.B, Figure
3.4.B). Inl8.3%of households, the head of household wapersonliving with HI\(Table 3.4.C, Figure
3.4.C); among femalkeaded households, 22.3% werdl\fpositive while among malbeaded
household, 13.8% were HPgositive (Table 3.4.C).

Table 3.4.A Prevalence of HI\Affected households

Percentage of households with at least one 4gbéitive household member, by residence, NAMPHIA 2017
Residence Percent Number
Urban 194 3,462
Rural 27.6 4,799
Total 23.0 8,261
Table 3.4.B HIV-affected households by number of Hipositive members

Among households with at least one Hi®sitive household member, percent distributiontauseholds by number of Hisositive
household members, by residence, NAMPHIA 2017

Residence

Urban Rural Total
Number of HI\positive household members Percent Number Percent Number Percent Number
1 81.2 590 77.4 997 79.2 1,587
2 16.5 124 19.2 241 18.0 365
3 * 14 (3.2) 43 25 57
4 * 1 * 3 * 4
5 * 2 * 0 * 2
X C * 1 * 0 * 1
Total 100.0 732 100.0 1,284 100.0 2,016

Estimates in parentheses are based on a small number (25 to 49) of unweighted caseswdde interpreted with caution. Estimates
with an asterisk are based on a very small number (less than 25) of unweighted cases and have been suppressed.
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