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Summary

Background—In 2014, UNAIDS set the goal of ending the AIDS epidemic by 2030 through 

the achievement of testing and treatment cascade targets. To evaluate progress achieved and 

highlight persisting gaps in HIV epidemic control in Malawi, we aimed to compare key indicators 

(prevalence, incidence, viral load suppression, and UNAIDS 95–95–95 targets) from the 2015−16 

and 2020−21 Malawi Population-based HIV Impact Assessment (PHIA) survey results.

Methods—The Malawi PHIAs were nationally representative, cross-sectional surveys with a 

two-stage cluster sampling design. The first survey was conducted between Nov 27, 2015, and 

Aug 26, 2016; the second survey was conducted between Jan 15, 2020, and April 26, 2021. Our 

analysis included survey participants aged 15−64 years. Participants were interviewed and a 14 

mL blood sample was collected and tested for HIV infection using the national rapid testing 

algorithm. For each survey, we estimated key HIV epidemic indicators and achievement of 95–95–

95 targets. The risk ratio (RR) of the indicators between surveys were computed and considered 
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significant at a confidence level of 0·05. All results were weighted, and self-reported awareness 

and treatment status were adjusted to account for detection of antiretrovirals.

Findings—Our analysis included 17 187 participants aged 15−64 years in 2015−16 and 21 208 

in 2020−21 who participated in the surveys and blood draw. In the 2020−21 survey, 88·4% (95% 

CI 86·7–90·0) of people living with HIV were aware of their HIV-positive status; of those aware, 

97·8% (97·1–98·5) were on antiretroviral therapy; and of those on treatment, 96·9% (95·9–97·7) 

were virally suppressed. Between surveys, the national HIV prevalence decreased significantly 

from 10·6% (10·0–11·2) to 8·9% (8·4–9·5) with RR 0·85 (95% CI 0·78–0·92; p<0·0001). The 

annual HIV incidence decreased from 0·37% (0·20–0·53) to 0·22% (0·11–0·34) with RR 0·61 

(95% CI 0·31–1·20; p=0·15). The population viral load suppression increased from 68·3% (66·0–

70·7) in 2015−16 to 87·0% (85·3–88·5) in 2020−21 (RR 1·27 [95% CI 1·22–1·32]; p<0·0001).

Interpretation—These results suggest that Malawi had already surpassed the UNAIDS viral 

load suppression target for 2030 (85·7%) by 2020−21. Through strategies and evidence-informed 

interventions implemented in the last half decade, especially scale-up of effective HIV treatment, 

Malawi has made tremendous progress, including decreasing HIV prevalence and incidence and 

achieving both the second and third 95 targets ahead of 2030. To address the first 95, efforts in 

HIV diagnosis should focus on males and younger age groups. There is a continued need for 

effective linkage to care, retention on antiretroviral therapy, and adherence support to maintain and 

build on progress.

Introduction

In 2014, UNAIDS set the goal of ending the AIDS epidemic as a public health threat 

by 2030, through the achievement of the 90–90–90 HIV testing and treatment cascade 

targets by 2020.1 These cascade targets aimed for 90% of all people living with HIV to be 

diagnosed or aware of their HIV-positive status, 90% of those diagnosed with HIV to receive 

sustained antiretroviral therapy (ART), and 90% of people receiving ART to reach viral load 

suppression.1 To accelerate progress towards this goal, revised fast-track targets focused on 

achieving 95% in each part of the same cascade by 2030 (also known as 95–95–95).2

Countries have evaluated their progress towards achieving the UNAIDS targets and reported 

varying levels of progress.3–9 Kenya estimated their progress using data on the cascade 

indicators from a population-based household survey.3 Other countries have used data from 

the demographic and health surveys and programme monitoring systems, either in isolation 

or combined, to model the progress towards achieving the previous 90–90–90 and current 

95–95–95 target.5–8 Eswatini evaluated national HIV epidemic progress by comparing 

results from two sequential population-based surveys.5 These studies have generally shown 

that countries are on track for achieving the UNAIDS targets but have highlighted disparities 

by geography and subpopulations.

To enable governments to monitor their progress towards the 95–95–95 targets and epidemic 

control, the US President’s Emergency Plan for AIDS Relief (PEPFAR) supported the 

design and implementation of the Population-based HIV Impact Assessment (PHIA) across 

16 countries in Africa.10 The PHIA surveys measure HIV prevalence, incidence, and viral 

load among those living with HIV. Given that viral load is the key predictor of disease 
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progression and HIV transmission, high viral load suppression at the population level is 

expected to have a profound effect on AIDS morbidity, mortality, and HIV transmission, and 

therefore is an important indicator to track.11 Together, use of the cascade indicators, along 

with incidence and prevalence, can help to estimate the impact of national HIV prevention 

and treatment programmes, as well as measure progress towards reducing new infections to 

achieve epidemic control.12

Malawi PHIA surveys were implemented in 2015−16 and in 2020−21. Malawi is one of 

six countries with results from two PHIA surveys. The 2015−16 survey showed notable 

progress towards the UNAIDS 90–90–90 targets, but also identified coverage gaps in HIV 

diagnosis, ART access and retention, and viral load suppression. The 2015−16 survey 

showed a national HIV prevalence of 10·6% among adults (aged 15−64 years).13 Among 

adults living with HIV, 76·8% were diagnosed, 91·3% of those diagnosed were on treatment, 

and 91·4% of those on treatment were virally suppressed.13

In response to the findings of the 2015−16 survey, targeted interventions were implemented 

by the Government of Malawi, PEPFAR, and other partners to close these gaps, including 

interventions to increase awareness of HIV status among youth and men. The 2020–21 

survey, indicates that further progress was made in achieving the 95–95–95 targets.14,15 Few 

countries have published results comparing sequential surveys.5 We aimed to compare key 

indicators (prevalence, incidence, viral load suppression, and UNAIDS 95–95–95 targets) 

from the 2015−16 and 2020−21 survey results to evaluate progress and highlight persisting 

gaps in HIV epidemic control in Malawi.

Methods

Study design and participants

The Malawi PHIAs were nationally representative, cross-sectional surveys with a two-

stage cluster sampling design. The surveys were designed to estimate HIV incidence and 

subnational viral load suppression. The first survey was conducted between Nov 27, 2015, 

and Aug 26, 2016, without any substantial pauses in data collection. The second survey was 

conducted between Jan 15, 2020, and April 26, 2021; data collection was paused on March 

31, 2020, due to COVID-19 pandemic-related safety measures and was resumed on March 

8, 2021. The surveys were led by the Government of Malawi through the Ministry of Health 

and the National AIDS Commission and implemented by the International Center for AIDS 

Care and Treatment Program at Columbia University in collaboration with the Government 

of Malawi at national and subnational levels. The Government of Malawi, local civil society 

organisations, and international development partners participated in steering committees 

and technical working groups during study implementation. Study procedures for the 

PHIA surveys, including questionnaire administration, consenting of participants, laboratory 

testing, and data management, have been previously described.15–17 Each survey was 

approved by human subjects and institutional review boards at the cooperative agreement 

grantees and federal entities implementing the survey, and by the US Centers for Disease 

Control and Prevention (CDC).
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Within households, all residents and visitors (who had slept in the house the previous night) 

in each participating household were enumerated. For both surveys, included individuals 

were aged 15 years or older, had slept in the house the previous night, and were able 

to provide verbal consent or assent or had a parent or guardian willing to provide verbal 

permission. Individuals who were unable to give consent or assent due to cognitive 

impairment or intellectual disability were not eligible to participate. Participants were also 

asked for verbal consent to receive their HIV test results to participate in the biomarker 

section of the survey. Both surveys were powered to address the primary objective of 

estimating the subnational prevalence of HIV viral load suppression. However, the 2015−16 

survey targeted a population aged 0–64 years (including a paediatric population), whereas 

the 2020−21 survey targeted a population aged 15 years and older (including a population of 

older people). To enable comparison, this analysis was restricted to participants aged 15–64 

years with HIV test results.

Procedures

Participants were interviewed and a 14 mL blood sample was collected and tested for HIV 

infection using the national rapid testing algorithm. Both surveys used similar questionnaires 

that included a core set of demographic, behaviour, and clinical questions related to HIV 

testing and treatment. Clinically relevant results were returned to participants. All HIV-

positive samples were tested for recent infection, CD4 cell count, viral load, and presence 

of antiretrovirals. A suppressed viral load was defined as less than 1000 viral copies per 

mL. Recent infections were classified using an assay-based limiting antigen avidity enzyme 

immunoassay and the national recent infection testing algorithm.18 Data for both surveys 

were collected on mobile tablet devices using an application programmed in Open Data Kit 

in 2015−16 and CSPro in 2020−21.

We estimated the prevalence of HIV infection, incidence of new HIV infections, prevalence 

of viral load suppression, and achievement of 95–95–95 indicators. HIV prevalence was 

defined as the proportion of adults with HIV among the total population interviewed 

and tested. Annual incidence was defined as the total number of new HIV infections (as 

calculated by the recent infection testing algorithm) per year and population size observed 

during the survey period.18 High viral load prevalence was defined as the proportion of 

people with unsuppressed HIV viral load (≥1000 copies per mL) among the total population, 

regardless of HIV status. Population viral load suppression was defined as the proportion of 

adults with HIV with a suppressed viral load (HIV RNA of <1000 copies per mL). The first 

UNAIDS 95 target, awareness, was defined as the proportion of adults with HIV who were 

aware of their HIV status either by self-report or detectable antiretrovirals in their blood 

(appendix p 2). The second UNAIDS 95 target, conditional treatment status, was defined as 

the proportion of adults with HIV who were aware of their status and were on ART either 

by self-report of ART use, or detectable antiretrovirals in their blood, or both (appendix p 

3). Conditional viral load suppression (or viral load suppression for the third UNAIDS 95 

target) was defined as the proportion of adults with HIV on treatment with a suppressed viral 

load (appendix p 3).
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Statistical analysis

This analysis was conducted by appending the 2015−16 and 2020−21 datasets for 

participants aged 15−64 years with HIV test results in Stata version 16.0. We calculated 

pooled weights for the two surveys using the Jackknife method with replicate weights 

to account for unequal probability of household selection, as well as non-response and 

non-coverage. For each survey, we estimated various HIV epidemic indicators, using the 

definitions described in the Procedures section. For each estimate, 95% CIs were computed 

by Jackknife estimation. For comparison between surveys, we used a Poisson regression 

model to compute the risk ratio (RR) of the indicators between surveys with 95% CIs 

(p<0·05 was considered statistically significant).

Role of the funding source

The surveys were conducted with funding from PEPFAR and technical assistance and 

partnership with the CDC. The funders of the study had no role in study design, data 

collection, data analysis, data interpretation, or writing of the report. CDC staff participated 

in study design, data collection, data analysis, data interpretation, and writing of the report.

Results

14 268 households were sampled in 2015–16 and 15 330 households were sampled in 

2020−21. 11 386 (88·6%) households responded in 2015–16 and 12 815 (91·6%) responded 

in 2020–21. 19 652 (87·7%) of 22 405 eligible individuals in 2015–16 and 26 518 (88·3%) 

of 30 049 eligible individuals in 2020−21 responded to the interviews. 17 187 (87·5%) of 19 

652 participants aged 15−64 years in 2015−16 and 21 208 (85·5%) of 24 692 in 2020−21 

participated in the blood draw (table 1). A high proportion of participants in both surveys 

were 15−24 years old, and there were fewer participants as age increased (table 1). This age 

distribution was consistent across men and women. In both surveys, most participants were 

from rural areas and a high proportion were from the Central-West zone (table 1). Consistent 

with its relatively small population size, the North zone represented the fewest participants 

(table 1). In terms of sociodemographic characteristics, most participants were married or 

living with a partner and had received a primary education. There was a slight increase 

between surveys in those with at least secondary education (table 1).

Between surveys, the national HIV prevalence decreased by 1·7%, from 10·6% (95% CI 

10·0–11·2) to 8·9% (8·4–9·5) with RR 0·85 (95% CI 0·78–0·92; p<0·0001) for individuals 

aged 15−64 years (table 2). HIV prevalence decreased in all zones and subgroups, except in 

the 45−54 year age group among women, the 50−64 year group among men and the fourth 

wealth quintile where it remained similar (figure 1, appendix p 4). HIV prevalence was 

higher among women than men in both 2015−16 and 2020−21 (table 2). Between surveys, 

the peak prevalence shifted from the 45–49-year age group to the 50–54-year age group in 

men and from the 40−44-year age group to the 45−49-year age group in women (figure 1). 

Overall HIV incidence also decreased between the surveys, although the change was not 

significant (table 2).
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Between surveys, the overall high viral load prevalence in the surveyed population 

significantly decreased, and the proportions and risk ratios were similar for women and 

men (table 2). Population viral load suppression significantly increased between surveys, 

both overall and in the subgroups of men and women (table 2).

Overall, in 2020−21, 88·4% (95% CI 86·7–90·0) of people living with HIV were aware 

of their HIV-positive status compared with 76·8% (74·7–79·0) in 2015−16; of those aware, 

97·8% (97·1–98·5) were on ART compared with 91·4% (89·8–93·0) in 2015−16; and of 

those on treatment, 96·9% (95·9–97·7) were virally suppressed compared with 91·3% (89·1–

93·1; table 2) in 2015−16.

The increase in awareness of positive HIV status between the 2015–16 and 2020–21 surveys 

was significant, and was similar by sex but slightly larger among men than women (table 2). 

The gap in HIV awareness between sexes narrowed considerably between the two surveys 

(tables 2, 3). HIV awareness improved the most among the 15−24-year age group (table 

3, appendix p 5). When stratified by age and sex, the greatest increase in awareness of 

positive HIV status between surveys was for young men aged 15−24 years (table 3). When 

stratified by marital status, the highest increase in awareness was among those who were 

never married (appendix p 5). The greatest increases in awareness of positive HIV status 

were observed in the lowest and highest wealth quintiles (appendix p 5). All zones surveyed 

had an increase in the proportion with an awareness of positive HIV status; however, only 

the South-East zone met the 90% benchmark for this target (figure 2A, appendix p 5).

The proportion of those on ART among those who were aware of their positive HIV status 

increased significantly between the 2015–16 and 2020–21 surveys; this increase was similar 

in both sexes, but slightly larger among men than women (table 2). By 2020–21, women 

who were aware of their positive HIV status had higher treatment rates than men (table 

2). When stratified by age and sex, the proportion of those on ART among people who 

were aware of their positive HIV status increased the most between surveys for young men 

aged 15−24 years, although this increase was not significant (table 3). All zones and urban 

cities surveyed had an increase in the proportion of those on ART among people who were 

aware of their positive HIV status between surveys, except the North zone (figure 2B). By 

2020–21, all except the Central-West zone had met the second 95 target.

The proportion of individuals who were virally suppressed among those on treatment and 

aware of their positive HIV status increased significantly between the 2015–16 and 2020–21 

surveys (table 2). This increase was similar in both sexes, but slightly larger among men 

than women (table 2). By 2020–21, women on ART had only marginally higher suppression 

rates than men. When stratified by age and sex, the proportion of viral suppression among 

those on ART increased the most between surveys for both young men and young women 

aged 15−24 years, although neither difference was significant (table 3). All zones and urban 

cities surveyed had an increase in the proportion of those virally suppressed among those on 

treatment (figure 2C). By 2020–21, all zones had met the third 95 target.
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Discussion

Overall, in the Malawi PHIA 2020−21 survey, 88·4% of people living with HIV were 

aware of their HIV-positive status; of those aware, 97·8% were on ART; and owf those on 

treatment, 96·9% were virally suppressed. Between surveys, the national HIV prevalence 

decreased significantly and annual HIV incidence decreased, although the change was not 

significant. Viral suppression significantly increased between the two surveys. Compared 

with other countries with a second completed PHIA survey (ie, Eswatini, Lesotho, Zambia, 

and Zimbabwe), Malawi had lower HIV incidence and prevalence, but similar achievement 

of the 95–95–95 targets.

HIV prevalence among adults decreased between the two surveys; however, this decrease 

was not uniform by age and sex. We observed a decrease in prevalence among younger age 

groups and an increase among some older age groups. This is probably explained by the 

dramatic decrease in new infections among younger people, and the survival and ageing 

of the population on ART in both men and women. This transition might better explain 

the UNAIDS targets achievements among older populations.19 In addition, this decrease in 

prevalence is unlikely to be due to mortality. UNAIDS Spectrum estimates show a decrease 

in deaths among people living with HIV, from 22 523 in 2015 to 18 146 in 2021 (UNAIDS 

Spectrum Estimates for Malawi, 2021. Unpublished data).

Our findings suggest that HIV incidence has reduced by almost half from 0·37% to 0·22% 

among those aged 15−64 years between the two surveys, although this decrease was not 

significant. The observed decrease in HIV incidence could be attributed to increased ART 

coverage in Malawi. Studies have shown that ART treatment reduces the risk of HIV 

transmission.20,21 Data from both surveys suggest that once people are aware of their HIV 

status, the majority (more than 90%) of those who tested positive will start and remain on 

treatment. Substantial investments in voluntary medical male circumcision and scaling-up 

of this practice might have also contributed to decreasing HIV incidence.22 There were 

also substantial investments in primary HIV prevention, including male wellness clinics, 

the Determined, Resilient, Empowered, AIDS-Free, Mentored, and Safe programme, and 

improvement and scale-up of youth-friendly centres.

From the latest UNAIDS Spectrum model, adult prevalence and incidence in 2021 were 

estimated as 8·2% and 0·15% (UNAIDS Spectrum Estimates for Malawi, 2021. Unpublished 

data). This is slightly lower than the 8·9% prevalence and 0·22% incidence calculated from 

the Malawi PHIA 2020−21 results, but the uncertainty bounds of the model estimates and 

the CIs of the survey overlap with the UNAIDS Spectrum estimates. Both the Malawi PHIA 

survey and UNAIDS Spectrum model results, with and without the 2020−21 PHIA as a 

model input, suggest that prevalence and incidence are continuing to decline over time.

Various metrics have been recommended as HIV epidemic transition benchmarks by 

UNAIDS, governments, and experts. These measure progress in reducing HIV as a public 

health threat. One such metric is the incidence to prevalence ratio (IPR); an IPR of 0·03 

indicates that a country is undergoing epidemic transition, meaning that the country is 

moving towards epidemic control.12 The IPR in the 2015−16 PHIA was 0·035, compared 
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with 0·025 in the 2020−21 PHIA, suggesting that Malawi crossed the benchmark for 

epidemic transition in the time between the two surveys.

Performance against the 95–95–95 targets improved significantly between the two PHIA 

surveys, with the largest improvement being in HIV awareness. Programme data from the 

Malawi Department of HIV/AIDS are consistent with the PHIA survey results, showing 

more awareness or HIV testing among women than men and improved linkage to care 

over time. The Malawi Ministry of Health and its development partners designed and 

implemented interventions to respond to the gaps identified in the 2015−16 PHIA survey. 

To address low awareness of HIV status, innovative strategies for delivering HIV testing 

services to specified subpopulations, such as index HIV testing through follow-up and 

testing of HIV positive sexual partners and social network strategies, were implemented. 

Although the results suggest that Malawi has not yet achieved the first 95, we observed 

impressive improvements between the 2015−16 and 2020−21 PHIAs. Continued efforts 

should focus on younger age groups, particularly younger men aged 15−34 years.

The 2020−21 PHIA results suggest that Malawi has achieved the second 95 target. 

The estimated ART coverage among all people living with HIV, based on Ministry of 

Health programme data and the UNAIDS Spectrum model estimates, with and without the 

2020−21 PHIA as a model input, were very similar to the 2020−21 PHIA estimates. These 

improvements in ART coverage might be attributed to strategies and evidence-informed 

interventions that Malawi conducted during the 5 years between the two surveys. Successful 

strategies have focused on improving linkage to care through peer-led, community-based 

services to reach and support adolescents and young people. In addition, there was a focus 

on increased psychosocial support, patient-centred care models, and providing multi-month 

refills of ART.

The 2020−21 PHIA survey results also suggest that Malawi has achieved the third 95 

target. We found that Malawi is at 87·0% population viral load suppression, which also 

confirms achievement of the third 95 target by 2020−21 (85·7% population viral suppression 

if 95–95–95 targets are met). Improvement in viral load suppression might be attributed 

to interventions focusing on improved adherence to ART, follow-up of those not linked 

to care, improved treatment adherence through appointment reminders, and follow-up with 

those who missed appointments within a month of missing an appointment. However, viral 

load suppression rates in routine monitoring data were consistently lower than the 2020−21 

survey estimates. During the survey period, programme data for viral load suppression were 

around 93−94%, compared with 96·9% in the 2020−21 PHIA. This difference might be 

explained by the lower specificity of dried blood spot samples and by the proportion of 

plasma versus dried blood spot samples tested during the PHIA compared with routine 

monitoring, leading to an increased proportion of results greater than 1000 copies per mL. 

When possible, the PHIA collected plasma samples, whereas in routine monitoring dried 

blood spots are preferred for ease of transport and storage. Viral load suppression rates from 

routine monitoring using plasma samples were consistent with the PHIA survey results. The 

UNAIDS Spectrum model estimates from 2022, using both programme and survey data, 

were consistent with 2020−21 PHIA HIV epidemic indicator findings.
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Strengths of this study include the fact that data were from a large population-based and 

nationally representative survey with rigorous biomarker testing and high participation 

rates. Additionally, surveys were appended and weighted as one such that metrics could 

be compared across time and progress could be quantified. Limitations to the study include 

a pause during the implementation of the 2020−21 PHIA due to COVID-19, which might 

have affected participation. Additionally, in pooling together data from both PHIA surveys, 

we excluded those younger than 15 years and those aged 65 years and older because these 

age groups were not included in both surveys. Although steps were taken to account for 

survey differences, when combining datasets for the two surveys, pooled weighting might 

have minimised differences and variances between the two survey populations. There might 

also be residual bias in the survey estimate of people living with HIV aware of their status, 

as previously diagnosed participants who were not recently taking antiretrovirals and who 

did not disclose their testing history would be misclassified as unaware. Correction of the 

first 95 (awareness) was dependent on antiretroviral detection. However, some participants 

might have been aware of their positive HIV status but not have disclosed to the interviewer 

and not been on treatment, resulting in a potential underestimate of the proportion who were 

aware of their positive HIV status. In addition, the assay for detecting antiretrovirals was 

limited to first and second round ART regimens and might not detect all participants on 

treatment, resulting in a potential underestimate of the proportion aware of HIV status and 

the proportion on treatment. Finally, the Malawi PHIA surveys were not powered to measure 

change in incidence rates.

Through strategies and evidence-informed interventions implemented in the last half decade, 

Malawi has made tremendous progress on the UNAIDS HIV testing and treatment targets 

and has achieved both the second and third 95 targets ahead of 2030. To achieve the first 

95 target, it will be important to consider implementing innovative HIV testing strategies, 

such as increasing the potential of a social network strategy and improved strategies for case 

finding and prevention. Additionally, with Malawi PHIA and programme data, reviewing 

and understanding gaps in the 95–95–95 could be used to guide more targeted, person-

centred interventions across the care continuum.
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Refer to Web version on PubMed Central for supplementary material.
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Research in context

Evidence before this study

We searched PubMed and Google Scholar from Jan 1, 2012, to Dec 31, 2022, 

using medical subject headings and keyword terms (“HIV”, “UNAIDS targets”, “HIV 

incidence”, “HIV prevalence”, and “95–95–95”) for English-language publications that 

reported on country progress on various HIV indicators over the past 10 years (2012−22). 

Countries have evaluated their progress towards achieving the UNAIDS 95–95–95 

targets and reported varying levels of progress. To enable governments to monitor their 

progress towards the targets and epidemic control, the US President’s Emergency Plan 

for AIDS Relief (PEPFAR) supported the design and implementation of the Population-

based HIV Impact Assessment (PHIA) across 16 countries in Africa. Malawi is one 

of six countries with results from two PHIA surveys. Malawi PHIA surveys were 

implemented in 2015−16 and in 2020−21. The 2015−16 survey showed notable progress 

towards the UNAIDS 90–90–90 targets, but also identified coverage gaps in HIV 

diagnosis, antiretroviral therapy (ART) access and retention, and viral load suppression. 

In response to the 2015−16 PHIA findings, targeted interventions were implemented by 

the Government of Malawi, PEPFAR, and other partners to close these gaps, including 

awareness of HIV status among youth and men. The 2020–21 Malawi PHIA indicates 

achievement of both the second and third 95 targets ahead of 2030. In closing the gap to 

achieving the first 95, continued efforts should focus on younger age groups, particularly 

younger men aged 15−34 years.

Added value of this study

To our knowledge, this is the first analysis comparing progress between Malawi’s first 

and second PHIA surveys. Our analysis was conducted on an appended Malawi PHIA 

survey dataset with calculated pooled weights. Additionally, we calculated risk ratios 

between surveys, which are not included in any final PHIA survey reports. Our findings 

show that the decrease in HIV prevalence and improvement on the 95–95–95 targets 

between the surveys was statistically significant. We calculated the risk ratios between 

surveys for assessed indicators (total and by sex) to show progress between surveys.

Implications of all the available evidence

Although tremendous progress has been made, this analysis identifies specific groups that 

need special efforts if we are to end AIDS as a public health threat by 2030. To address 

low awareness of HIV status, continued efforts should focus on men and younger age 

groups. Additionally, with increased HIV prevalence among older age groups, care and 

treatment should support the survival and ageing of both men and women with HIV who 

are on ART.
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Figure 1: HIV prevalence by age and sex in the 2015–16 and 2020–21 Malawi PHIAs
PHIA=Population-based HIV Impact Assessment. Error bars are 95% CIs.
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Figure 2: Comparison of progress towards 95–95–95 by zone in the 2015–16 and 2020–21 Malawi 
PHIAs
(A) Proportion of individuals in the 2015–16 and 2020–21 surveys who were aware of their 

positive HIV status. (B) Proportion of individuals in the 2015–16 and 2020–21 surveys with 

HIV who were on ART. (C) Proportion of individuals in the 2015–16 and 2020–21 surveys 

on ART who were virally suppressed. ART=antiretroviral therapy. PHIA=Population-based 

HIV Impact Assessment.
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Table 2:

Prevalence and incidence of HIV, prevalence of viral suppression and high viral load, and 95–95–95 targets 

among men and women aged 15–64 years in the 2015−16 and 2020−21 Malawi Population-based HIV Impact 

Assessments

2015–16 2020–21 Risk ratio comparing surveys 
(95% CI)

p value

n Weighted proportion (95% 
CI)

n Weighted proportion (95% 
CI)

HIV prevalence

Total 17 187 10·6% (10·0–11·2) 21 208 8·9% (8·4–9·5) 0·85 (0·78–0·92) <0·0001

Women 9979 12·5% (11·7–13·4) 12 255 10·6% (10·0–11·2) 0·85 (0·78–0·93) 0·0010

Men 7208 8·5% (7·8–9·3) 8953 7·1% (6·5–7·7) 0·83 (0·74–0·94) 0·0040

Annual HIV incidence

Total 17 187 0·37% (0·20–0·53) 21 208 0·22% (0·11–0·34) 0·61 (0·31–1·20) 0·15

Women 9979 0·50% (0·25–0·75) 12 255 0·31% (0·13–0·48) 0·62 (0·29–1·32) 0·21

Men 7208 0·23% (0·04–0·43) 8953 0·13% (0·00–0·29) 0·57 (0·13–2·47) 0·45

High viral load prevalence

Total 17 187 3·3% (3·1–3·6) 21 208 1·2% (1·0–1·3) 0·35 (0·29–0·41) <0·0001

Women 9979 3·4% (3·0–3·8) 12 255 1·3% (1·1–1·5) 0·37 (0·30–0·46) <0·0001

Men 7208 3·3% (2·9–3·8) 8953 1·1% (0·9–1·3) 0·32 (0·25–0·41) <0·0001

Population viral load suppression

Total 2220 68·3% (66·0–70·7) 2337 87·0% (85·3–88·5) 1·27 (1·22–1·32) <0·0001

Women 1508 73·1% (70·3–75·7) 1614 88·2% (86·3–89·9) 1·21 (1·16–1·26) <0·0001

Men 712 60·9% (56·8–64·9) 723 85·0% (82·2–87·5) 1·40 (1·30–1·50) <0·0001

First 95: awareness

Total 2217 76·8% (74·7–79·0) 2337 88·4% (86·7–90·0) 1·15 (1·11–1·19) <0·0001

Women 1505 80·2% (77·7–82·4) 1614 90·4% (88·4–92·0) 1·13 (1·09–1·17) <0·0001

Males 712 71·7% (67·6–75·4) 723 85·2% (81·9–88·0) 1·19 (1·11–1·27) <0·0001

Second 95: on antiretroviral therapy

Total 1720 91·4% (89·8–93·0) 2096 97·8% (97·1–98·5) 1·07 (1·05–1·09) <0·0001

Women 1210 92·9% (91·2–94·6) 1473 98·1% (97·3–98·8) 1·06 (1·03–1·08) <0·0001

Men 510 88·7% (85·1–91·6) 623 97·3% (95·8–98·8) 1·10 (1·05–1·14) <0·0001

Third 95: viral load suppression

Total 1564 91·3% (89·1–93·1) 2055 96·9% (95·9–97·7) 1·06 (1·04–1·09) <0·0001

Women 1110 92·1% (89·6–94·0) 1446 97·0% (95·7–97·9) 1·05 (1·03–1·08) <0·0001

Men 454 89·8% (85·6–92·9) 609 96·8% (95·0–98·0) 1·08 (1·03–1·12) <0·0001
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