NONRESPONSE IN REPEAT POPULATION-BASED
VOLUNTARY COUNSELING AND TESTING FOR HIV IN
RURAL MALAWI*

FRANCIS OBARE

Despite the increasing number of population-based surveys in sub-Saharan Africa that provide
testing and counseling for HIV over the past decade, understanding the nature of nonresponse in these
surveys, especially panel HIV surveys, is still limited. This article uses longitudinal HIV data collected
from rural Malawi in 2004 and 2006 to examine nonresponse in repeat population-based testing. It
shows that nonresponse in repeat testing led to significant bias in the estimates of HIV prevalence and
to inconsistent conclusions about the predictors of HIV status. In contrast, previous cross-sectional
analyses found that nonresponse does not significantly bias the estimates of HIV prevalence. The
difference in conclusions from cross-sectional and longitudinal analyses of nonresponse can be
attributed to two factors: the different definitions of what constitutes nonresponse in both contexts,
and the risk profiles of the missed populations. In particular, although refusal and temporary absence
are the major sources of nonresponse in the cross-sectional contexts, attrition attributable to mortality
and out-migration are additional sources of nonresponse in repeat testing. Evidence shows that out-
migrants have higher HIV prevalence than nonmigrants, which could account for significant bias in
the estimates of prevalence among participants in both tests observed in this study.

S ub-Saharan Africa remains the region most affected by the HIV/AIDS epidemic, with
the region recording the highest HIV prevalence compared with the other regions of the
world. Prevalence among adults aged 1549 years in the region (5%) is five times higher
than that of the Caribbean (1%), which has the second-highest prevalence (UNAIDS and
WHO 2007). However, the estimate for sub-Saharan Africa masks the wide variations in
prevalence among countries in the region with national prevalence ranging from <1% in
the Comoros to 33% in Swaziland (UNAIDS 2006). Besides abstinence, being faithful/
partner reduction, and condom use (popularly known as the “ABC of HIV prevention”),
the other strategy being promoted to stem further spread of the epidemic in the region is
voluntary counseling and testing (VCT). One aim of this strategy is to promote behavior
change by encouraging those who are already infected to avoid transmitting the virus to
others and encouraging those who are not infected to avoid high-risk behavior (Family
Health International 2006; Matovu et al. 2007).!

The provision of VCT services in much of the region is done in stand-alone VCT clin-
ics and in selected prenatal clinics, health centers, and hospitals (Boerma, Ghys, and Walker
2003; Family Health International 2005; WHO and UNAIDS 2003). The past decade has
also witnessed an increasing number of population-based initiatives (at the community and
national levels) providing testing and counseling for HIV. Unlike VCT programs provided
within fixed facilities, these initiatives have the advantage that they (1) cover a much wider
segment of the population, particularly in the rural areas of sub-Saharan Africa, because
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1. The other aim of the strategy is to identify those who qualify for antiretroviral therapy (ART) and care
(Family Health International 2006), but this is subject to the availability of such treatment.
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the clinics and health facilities are disproportionately located in urban and peri-urban arcas
(Boerma et al. 2003; Nyblade et al. 2001), and (2) collect information on the segment of
the population that is at risk of HIV infection but chooses not to participate in the VCT
program (Nyblade et al. 2001). This allows for a better understanding of the characteristics
associated with participation in the programs, which is essential for gauging the accept-
ability and effectiveness of the programs.

The population-based initiatives, however, face challenges that can adversely affect
their effectiveness. One of these is nonresponse due to refusal or absence, and due to loss
to follow-up in longitudinal studies. The other challenges include logistical difficulties of
testing in the field rather than a clinic setting, the cost associated with conducting a sur-
vey, ethical issues, and sample representativeness (Boerma, Holt, and Black 2001; Fisher,
Pappas, and Limb 1996; WHO and UNAIDS 2003). This article focuses on nonresponse in
repeat, community-level population-based VCT for HIV in rural Malawi, one of the coun-
tries in sub-Saharan Africa with generalized epidemics (national HIV prevalence of more
than 10%). Specifically, this article (1) compares the characteristics of participants and
nonparticipants in the repeat HIV testing program to determine whether they significantly
differ; and (2) examines the impact of nonresponse in the HIV prevalence estimates and on
the predictors of HIV status.

Nonresponse arises when individuals who are selected to participate in a survey fail
to do so because of outright refusal for various reasons, because of physical and mental
impairment, or by failure of the research team to contact respondents who are temporarily
away from home (Groves 2004; Groves and Couper 1998). Nonresponse is important in
population-based HIV surveys because it can lead to significant bias in the HIV prevalence
estimates and inconsistent estimates of the predictors of HIV status. These, in turn, lead to
questionable conclusions about the state of the HIV/AIDS epidemic in the population and
about the risk factors associated with it. Furthermore, the growing number of population-
based HIV surveys in the past decade have been accompanied by warnings that the preva-
lence estimates obtained from these surveys may not be the gold standard because of the
potential for nonresponse bias (e.g., by Boerma et al. 2003; WHO and UNAIDS 2003).2
However, the literature on nonresponse bias for this type of surveys is still limited, with
much of the available evidence coming from cross-sectional surveys, most notably the
Demographic and Health Surveys (DHS) (e.g., Bignami-Van Assche, Salomon, and Murray
2005; Mishra et al. 2006). Thus, the literature on nonresponse bias in population-based
longitudinal HIV surveys is even more limited.

CONTEXT

Malawi had a total of 28 administrative districts as of 2004 (National Statistics Office
[NSO] and ORC Macro 2005). Six of the districts were in the Northern region, nine in the
Central region, and thirteen in the Southern region. With a population close to 14 million by
mid-2008, approximately 83% lived in the rural areas (Population Reference Bureau 2008).
The Northern region is less densely populated but is wealthier and has a higher proportion

2. Previous estimates of HIV prevalence have been derived from an extrapolation of the estimates from preg-
nant women attending selected prenatal clinics (which form the sentinel or surveillance sites) to the entire adult
population. However, this method may also suffer from bias arising from three sources. The first is the selective
location of the clinics that carry out testing, whereby smaller and more remote rural clinics are underrepresented.
Second, those who attend the clinics are self-selected. That is, pregnant women attending clinics may not be rep-
resentative of all pregnant women, of all adult women, or of the entire adult population (men and women); they
also represent a group that is sexually active and mostly have sex without protection against sexually transmit-
ted infections including HIV. The third source is the algorithm used to extrapolate the data to the national adult
population; that is, fitting epidemic curves to the prevalence data from the sentinel site and sometimes relying on
subjective judgment in cases in which the curve fails to provide a good fit to the data (Allen 2006; Boerma et al.
2003; National AIDS Commission 2004; WHO and UNAIDS 2003).
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of individuals with some education (primary and higher) than the Central or the Southern
regions (NSO and ORC Macro 2005). The three regions are also characterized by distinc-
tive marriage patterns: the Southern region is predominantly matrilineal and matrilocal, the
Northern region is predominantly patrilineal and patrilocal, and the Central region is charac-
terized by mixed marriage patterns (Zulu 1996; Zulu and Chepng’eno 2003). These distinc-
tive marriage patterns have been found to play a role in defining the mechanisms through
which social interactions shape attitudes toward HIV/AIDS (Helleringer and Kohler 2005).

As of 2004, the national HIV prevalence among adults aged 15-49 years was 12%
(NSO and ORC Macro 2005). Prevalence was more than twice as high in the Southern
region (18%) than in the Northern (8%) or the Central regions (7%). According to esti-
mates by UNAIDS (2006), between 480,000 and 1.4 million people (including adults and
children) were living with HIV in Malawi as of 2005. By the end of 2005, slightly more
than 37,000 patients were on anti-retroviral treatment (ART) in 60 public health facilities
(Harries et al. 20006). Plans to scale up ART were started in 2004 (Libamba et al. 2000),
but even with scale-up, it was projected that only about 50% of those who are eligible
for treatment would receive it each year (Harries et al. 2006). Efforts to cover all eligible
HIV/AIDS patients with ART are hampered by the inadequacy of the health care capacity
to offer treatment, logistical difficulties with drug supplies, drug resistance, and financial
limitations. The availability of ART is one of the factors that influence the decision to be
tested for HIV. Knowing that one is HIV-positive is much more relevant if he/she can get
ART. For instance, Reniers et al. (2009) found that consent for testing in Ethiopia increased
after the introduction of ART in the hospital where the study was based.

The percentage of respondents in the 2004 Malawi Demographic and Health Survey
(MDHS) that were tested for HIV was higher in the Northern region (78%) than in the
Southern (66%) or Central regions (64%) (NSO and ORC Macro 2005). The proportion
that refused the test was higher in the Central region (26%) than in the Southern or the
Northern regions (21% and 14%, respectively), while the percentage that was temporar-
ily away was higher in the Southern region (11%) than in the Central (9%) or Northern
regions (8%) (NSO and ORC Macro 2005). Individuals can refuse to be tested for HIV for
various reasons: for example, if they suspect that they are already infected based on their
assessment of prior sexual or other risky behavior (such as injecting drug use). Mobility,
which comprises temporary absence and out-migration, has been associated with increased
risk of HIV infection in parts of sub-Saharan Africa (e.g., Crampin et al. 2003; Anglewicz
2007). This is because when those in sexual relationships are separated from each other,
they are likely to seek other sexual partners at points of destination, thereby increasing their
chances of being infected with HIV; otherwise, mobility unto itself does not matter for the
risk of HIV infection.

DATA

This study uses data from a longitudinal survey, the Malawi Diffusion and Ideational
Change Project (MDICP), conducted in three rural sites in Malawi. The three sites are
located in Balaka District in the Southern region, Mchinji District in the Central region,
and Rumphi District in the Northern region (hereafter referred to as the South, Center, and
North, respectively). The aim of the project is to examine the role of social networks in
changing attitudes and behavior regarding family size, family planning, and HIV/AIDS in
rural Malawi. The initial sample was not designed to represent the national population of
rural Malawi, but the sample characteristics closely matched those of the rural sample in the
1996 Malawi Demographic and Health Survey (Watkins et al. 2003). The first and second
waves (1998 and 2001) involved survey data collection only. The 1998 sample targeted
1,500 ever-married women and their husbands (Watkins et al. 2003); in 2001, new spouses
of those already in the sample were added. The third and fourth waves of the project were
conducted in 2004 and 2006, respectively, and included a biomarker component in addition
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to the main survey data collection. The target sample in 2004 was the 2001 sample, new
spouses to those already in the sample, and a new sample of about 1,000 adolescents
(married and unmarried) aged 15-24 years. The 2006 sample also included spouses of
married adolescents.

In 2004, trained nurses collected saliva specimens (using OraSure oral swab) from
consenting respondents for HIV testing about two to three days after the visit by the survey
team (Anglewicz et al. 2005; Bignami-Van Assche et al. 2004). The specimens were then
analyzed at the laboratory in the capital city (Lilongwe) in Malawi, using enzyme-linked
immunosorbent assay (ELISA) and confirmatory Western blot tests (Bignami-Van Assche et
al. 2004). The test results and posttest counseling were provided by team nurses in mobile
VCT centers set up by the project (Thornton 2008). In 2006, consenting survey respondents
provided blood spots for rapid HIV tests in their homes. HIV testing was done by trained
VCT counselors using parallel Determine (Abbott Laboratories, Abbott Park, Illinois) and
reactive samples confirmed by UniGold (Trinity Biotech, Bray, Ireland). Respondents were
given the option to receive their test results either in their homes or at mobile clinics, which
were to be set up by the project at the end of the survey. However, virtually all respondents
opted for obtaining their test results immediately in their homes.

Conditional upon contact, acceptance of HIV testing in the MDICP was high and
remained fairly stable in both surveys. Of the 3,282 individuals successfully contacted for
HIV test in 2004, 91% (2,983) consented to be tested. Similarly, a total of 2,987 individuals
were successfully contacted in 2006, and 92% (2,758) consented to be tested. Nonetheless,
the response rate for HIV testing among those ever interviewed in previous waves was
much lower than the acceptance rate (Table 1). The percentage of respondents who obtained
their test results and posttest counseling was also lower in the first survey than in the second
survey. Of those whose test results were available in 2004, only about two-thirds (67%)
obtained their test results. In contrast, 98% of those who were tested in 2006 obtained their
test results. With respect to acceptance of repeat HIV testing, of those who were tested in
2004, 68% (2,031 individuals) were also tested in 2006; another 110 individuals refused the
test; 365 individuals were either temporarily away or had out-migrated from the study sites
by 2006; and the remaining individuals were lost to follow-up either because of mortality
or because they could not be traced (Table 1).

METHODS
Descriptive Analysis

The first part of descriptive analysis involves a comparison of participants in both tests and
nonparticipants in the second test who participated in the first test based on their background
characteristics and HIV-related behaviors. It also entails testing whether the two groups
significantly differ in terms of these characteristics. The purpose is to examine whether
nonparticipation in the second testing was associated with either HIV status or standard
measures of risky behavior in 2004. If nonparticipants systematically exhibit characteristics
that suggest that they were more likely to be HIV-positive, this should be an indication that
the HIV prevalence estimate for the longitudinal participants is significantly biased down-
ward. The opposite (significant upward bias) should be the case if nonparticipants’ charac-
teristics show that they were systematically less likely to be HIV-positive than participants.

The background characteristics considered in the comparisons include age, sex, study
site, highest educational attainment, and current marital status. Prevalence estimates
from the two surveys indicate that HIV prevalence was highest among those aged 25-44
years, among women, in the South, among those with less than secondary education, and
among those who were formerly married (separated, divorced, and widowed). One should
therefore expect significant downward bias in the prevalence estimates for the longitudinal
participants if the percentage of nonparticipants with these characteristics was significantly
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Table 1. Distribution of Study Participants by HIV Test Outcome in 2004 for Those Ever Interviewed
in Previous Waves, and in 2006 for Those Ever Interviewed in Previous Waves and Those

Tested in 2004, MDICP 2004-2006

Distribution by Test Outcome in 2004 for Those Ever
Interviewed in Previous Waves (1998 and 2001)*

Men Women Both Sexes

Test Outcome Number % Number % Number %

Tested 697 54.2 1,130 61.1 1,827 58.3
Refused 81 6.3 100 5.4 181 5.8
Absent/Moved 176 13.7 220 11.9 396 12.6
Dead 33 2.6 52 2.8 85 2.7
Other/Missing 299 23.3 347 18.8 646 20.6
Total 1,286 100.0 1,849 100.0 3,135 100.0

Distribution by Test Outcome in 2006 for Those Ever
Interviewed in Previous Waves (1998, 2001, and 2004)"

Tested 1,105 52.9 1,353 55.7 2,458 54.4
Refused 91 4.4 107 4.4 198 4.4
Absent/Moved 376 18.0 438 18.0 814 18.0
Dead 63 3.0 66 2.7 129 2.9
Other/Missing 456 21.8 467 19.2 923 20.4
Total 2,091 100.0 2,431 100.0 4,522 100.0

Distribution by Test Outcome in 2006 for Those Tested in 2004

Tested 903 65.6 1,128 70.2 2,031 68.1
Refused 51 3.7 59 3.7 110 3.7
Absent/Moved 184 13.4 181 11.3 365 12.2
Dead 19 1.4 15 0.9 34 1.1
Other/Not Known/Missing 219 15.9 224 13.9 443 14.9
Tortal 1,376 100.0 1,607 100.0 2,983 100.0

Note: Percentages may not add up to exactly 100 in some cases because of rounding error.
Source: From the author’s calculations of data from the Malawi Diffusion and Ideational Change Project.
“Excludes the adolescent sample that was added in 2004.

*Includes the 2004 adolescent sample.

higher than the participants with similar characteristics. The HIV-related behaviors include
HIV status in 2004, number of marital unions, number of lifetime sexual partners, suspicion
of the spouse’s/partner’s infidelity, level of worry about getting HIV/AIDS, perceived risk
of current infection, and knowledge of someone who was living with or who had died of
AIDS. Multiple unions and sexual partnerships increase chances of HIV infection. One
might expect that suspicion of the partner’s infidelity, the level of worry about getting HIV/
AIDS, and perceived risk of current infection are reflections of prior or current high-risk
sexual behavior of the partner or the individual. Knowledge of persons living with or who
had died of AIDS is an indicator of the disease’s prevalence in the community. One should
therefore expect significant bias in the prevalence estimates for the longitudinal participants
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if characteristics associated with high prevalence or high perceived likelihood of infection
are also associated with nonparticipation in testing over time.

The second part (of descriptive analysis) is a sensitivity analysis that involves assum-
ing a prevalence of, say, 0%, 5%, 10%, and so on to 50% among nonparticipants in the
second testing who participated in the first testing, estimating a new prevalence on the
basis of these assumptions,® and testing whether the new estimate is significantly different
from the observed estimate among longitudinal participants. The question of interest here
is, If in 2006 the MDICP had only tested those who were also tested in 2004, would non-
response have significantly biased the prevalence estimate for that year?* The expectation is
that if nonresponse was a significant source of bias, there should be significant differences
between the observed and the estimated prevalence at plausible levels of assumed preva-
lence among nonparticipants. The implication then is that the observed prevalence in 2006
among the longitudinal participants was an underestimate of the trends in rural prevalence
for the districts included in the MDICP.

Multivariate Probit Analysis

The multivariate probit analysis aims at examining whether the predictors of HIV status
among longitudinal participants in the testing program differed between the first and second
testing. If that is the case, this should be an indication that nonparticipation in the second
testing by those who participated in the first results in inconsistent estimates of the predic-
tors of HIV status. The empirical model posits that each individual has an underlying risk of
being infected with HIV, denoted by Y7, and that there is some threshold, 8, beyond which
an individual is observed to be HIV-positive if the underlying risk exceeds this threshold,
or to be HIV-negative if the underlying risk is at or below the threshold:

Lif ¥, > 6
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Y; in Eq. (1) is the observed HIV status of individual 7, which is a function of measured
individual background and behavioral characteristics and a residual term (g,) that accounts
for the unmeasured characteristics. The model formulation is as follows:

Y= Bo +BX; + &, )

where 3, is the intercept. I estimate Eq. (2) by means of a probit model, since it is appro-
priate for modeling latent responses (Allison 1999). The potential predictors of HIV status
include age, sex of the respondent, study site, highest education level, religious affiliation,
current marital status, whether the respondent had stayed outside the district for six months
or more since age 15, (if ever married) the number of times the respondent had ever been
married, whether the spouse usually stayed outside the village, number of lifetime sexual
partners, and perceived risk of current infection.

RESULTS
Comparison of Participants’ and Nonparticipants’ Characteristics

Tables 2 and 3 present the results of the comparison of participants and nonparticipants
in the MDICP HIV testing program in the longitudinal context. Participants in this case

3. The choice of the cutoff of 50% is based on the fact that in almost all cases, the results showed that we
achieve estimates that are significantly higher than the observed at this level and below.

4. Note that in 2006, new spouses to married adolescents and to adult sample members were included in the
study (see Data section). There were also nonparticipants in the 2004 HIV testing program who were tested in 2006.
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Table 2. Comparison of Participants in Both HIV Testing Programs With Nonparticipants in 2006
‘Who Were Tested in 2004, by Selected Background Characteristics, MDICP 20042006

Significance Tests

Tested in 2004 but Not in 2006 (%) of Differences®
% Tested Temporarily Other
in Both Away/Out-  Outcomes/ (1) (1) (1)
Surveys Refused Migrated Missing vs. vs. vs.

Characteristics (1) ) 3) (4) 2) 3) (4)
Age Group

15-24 23.9 23.6 52.1 35.4 ns o o

25-34 25.2 28.2 20.0 20.1 ns * *

35-44 24.4 20.0 13.7 17.4 ns o x

45+ 26.6 28.2 14.3 26.2 ns x ns

Missing 0.0 0.0 0.0 0.8 ns ns o
Sex

Male 44.5 46.4 50.4 49.9 ns * *

Female 55.5 53.6 49.6 50.1 ns * *
Study Site

South 33.4 60.0 43.6 35.6 x x ns

Center 30.2 32.7 25.2 33.3 ns ns ns

North 36.4 7.3 31.2 31.0 o ns *
Highest Educational Level

No schooling 25.6 35.5 11.8 20.3 * o *

Primary schooling 60.5 50.9 67.4 57.4 * * ns

Secondary and higher 13.9 13.6 19.2 16.1 ns * ns

Missing 0.1 0.0 1.6 6.1 ns o o
Current Marital Status

Never married 12.3 10.9 32.3 14.5 ns > ns

Currently married 82.1 81.8 57.3 73.0 ns o o

Formerly married® 5.6 7.3 4.7 6.7 ns ns ns

Missing 0.0 0.0 5.8 5.9 ns o o
Total 100.0 100.0 100.0 100.0
Number of Respondents 2,031 110 365 477

Note: Percentages may not add up to exactly 100 in some cases because of rounding error.

Source: From the author’s calculations of data from the Malawi Diffusion and Ideational Change Project.
“Significance tests of proportions; ns = not statistically significant.

bFormerly married refers to separated, divorced, and widowed respondents.

*p <.05; **p <.01

are those who were tested for HIV in both surveys; nonparticipants are those who were
tested in 2004 but not in 2006 because they refused, were temporarily away, had moved
out of the study sites, or could not be tracked down by the survey despite having been
previously tested (see Table 1, bottom panel).” Table 2 presents the results of these

5. Temporary absentees were those who were reported to be away from the household or family for a few
days (for instance, to visit relatives or on a business trip) and were expected back soon. Out-migrants, on the other
hand, were those who moved either to settle in areas outside the study sites or to work in major towns or out of
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Table 3. Comparison of Participants in Both HIV Testing Programs With Nonparticipants in 2006
‘Who Were Tested in 2004, by Selected HIV-Related Behaviors, MDICP 2004-2006

Significance Tests

Tested in 2004 but Not in 2006 (%) of Differences®
% Tested Temporarily Other
in Both Away/Out-  Outcomes/ (1) (1) (1)
Surveys Refused Migrated Missing vs. vs. vs.

Characteristics (1) ) (3) (4) (2) (3) 4
HIV Status in 2004

Negative/indeterminate 95.6 84.5 82.9 87.0 * * o

Positive 4.4 155 9.9 13.0 xx xx xx

Missing 0.0 0.0 0.3 0.0 ns * ns
Number of Unions

Never married 12.3 10.9 32.3 14.5 ns * ns

Married once 54.3 49.1 41.4 50.5 ns x ns

More than once 33.5 40.0 20.6 29.1 ns o ns

Missing 0.0 0.0 5.8 5.9 ns o o
Number of Sexual Partners

Never had sex 4.0 4.6 11.5 5.7 ns x ns

One partner 32.2 31.8 23.6 22.4 ns o o

2+ partners 63.0 62.7 49.6 49.9 ns ** **

Missing 0.8 0.9 15.3 22.0 ns x x
Suspects Partner of Infidelity

No/don’t know 68.1 65.5 38.9 48.9 ns o o

Yes 18.3 22.7 31.0 20.3 ns > ns

No spouse/partner 13.2 11.8 19.7 14.7 ns > ns

Missing 0.3 0.0 10.4 16.1 ns * *
Worried About Getting HIV/AIDS

No/don’t know 57.4 53.6 34.8 46.8 ns o o

Yes 42.6 46.4 64.9 51.8 ns o o

Missing 0.0 0.0 0.3 1.5 ns * o
Perceived Risk of Current Infection

No/low risk/don’t know 90.4 94.5 84.4 88.1 ns ns *

Medium/high risk 8.9 5.5 12.0 12.0 ns ns *
Knows Someone With AIDS/

Died of AIDS

No one/don’t know 3.9 3.6 9.0 5.5 ns o ns

At least one 95.8 96.4 81.4 78.2 ns o o

Missing 0.3 0.0 9.6 16.4 ns * *
Total 100.0 100.0 100.0 100.0
Number of Respondents 2,031 110 365 477

Note: Percentages may not add up to exactly 100 in some cases because of rounding error.

Source: From the author’s calculations of data from the Malawi Diffusion and Ideational Change Project.
“Significance tests are tests of proportions; ns = not statistically significant.

bPrevalence in 2006 among those tested in both surveys was 5% (men: 4%; women: 6%).

*p <.05; **p < .01
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comparisons based on individual background characteristics. The results suggest that a
significant downward bias in the prevalence estimates for the longitudinal participants
could result from (1) the significant difference in the percentage of individuals who were
tested in 2004 but refused the test in 2006 and the percentage of those who were tested in
both surveys among those from the South, the region with the highest HIV prevalence in
the country; and (2) the significant difference in the percentage of individuals who were
tested in 2004 but were temporarily away or had out-migrated from the study sites in
2006 and the percentage of those who were tested in both surveys among those from the
South and those with primary education.

Table 3 presents the results of the comparisons based on HIV status in 2004 and other
HIV-related behaviors. Again, instances when a significant downward bias in the prevalence
estimates for the longitudinal participants could occur include (1) the significant difference
in the percentage of individuals who were tested in 2004 but refused the test in 2006 and the
percentage of those who were tested in both surveys among those who were HIV-positive in
2004; (2) the significant difference in the percentage of individuals who were tested in 2004
but were temporarily away or had out-migrated from the study sites by the second survey,
and the percentage of those who were tested in both surveys among those who were HIV-
positive in 2004, those who suspected their spouses/partners of infidelity, and those who
were worried about getting HIV/AIDS; and (3) the significant difference in the percentage
of individuals who were tested in 2004 but could not be tracked down by the survey team
in 2006 and the percentage of those who were tested in both surveys according to the fol-
lowing characteristics: being HIV-positive in 2004, being worried about getting HIV/AIDS,
and perceiving medium or high risk of being infected with HIV.

The observed patterns are indicative of the potential for nonresponse to significantly
bias downward the HIV prevalence estimates for the longitudinal participants. They are
also consistent with the results from the logistic regression analysis predicting attrition for
repeat testing in 2006 among those ever interviewed in previous waves (results presented
in Table S1, available online at Demography’s Web site: http://www.populationassociation
.org/publications/demography). In particular, the likelihood of attrition for repeat testing
was significantly higher among those who tested HIV-positive in 2004, those who sus-
pected or knew of their spouses’ or partners’ infidelity, and those who were worried about
getting HIV/AIDS.

Impact of Nonresponse on the HIV Prevalence Estimates

The results shown in Figures 1 and 2 are based on sensitivity analysis aimed at determining
whether the HIV prevalence estimates obtained are significantly higher than what was
observed among the longitudinal participants by assuming plausible prevalence among non-
participants. Both figures indicate that significantly higher estimates are obtained than what
was observed among individuals tested in both surveys by assuming plausible prevalence
among all nonparticipants in 2006 who were tested in 2004. For men (Figure 1), a preva-
lence of about 8% or higher among nonparticipants must be assumed in order to obtain a
significantly higher estimate (of at least 5.0%) than that observed among men tested in both
surveys (i.e., 3.5%). For female nonparticipants (Figure 2), a prevalence of 12% or higher
must be assumed in order to obtain a significantly higher estimate (of at least 7.6%) than
that for women tested in both surveys (i.e., 6.0%).

the country, especially South Africa and Mozambique. Whereas family/household members and/or neighbors
reported whether an individual was temporarily away or had moved, the project employed the services of additional
research assistants, referred to as “scouts,” who were selected from each village to assist with the identification of
respondents (Anglewicz et al. 2005). These scouts confirmed for the interviewers the status of respondents from
the reports by family/household members and/or neighbors.
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Figure 1.  Estimated HIV Prevalence by Assumed Prevalence Among Men Who Were Tested in 2004
but Not in 2006, MDICP 2004-2006
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Figure 2.  Estimated HIV Prevalence by Assumed Prevalence Among Women Who Were Tested in
2004 but Not in 2006, MDICP 2004-2006
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The prevalence estimates that must be assumed for the nonparticipants are plausible
because a test of whether they are significantly different from those of the 2004 MDHS
for rural men and women shows that they are not (p = .14 for men; p = .68 for women).
Similarly, a test of whether they are significantly different from the 2004 estimates for these
men and women (who were nonparticipants in 2006 but were tested in 2004) shows that
they are not (p = .30 for men; p = .42 for women).® This suggests that nonresponse sig-
nificantly biased downward the HIV prevalence estimates for the longitudinal participants.’
It further implies that if the 2006 survey restricted HIV testing to those who were tested in
2004, the cross-sectional 2006 prevalence estimates would have been significantly biased
downward because of nonresponse.

Impact of Nonresponse on Predictors of HIV Status

Table 4 compares the coefficient estimates from the model predicting HIV status in 2004
among those who participated in the first testing with those from the model predicting HIV
status in 2006 for the longitudinal participants. The results show differences between most
of the estimates from the two sets of models in terms of significance and, in some cases,
in the absolute magnitude of the coefficients. For instance, based on the model predicting
HIV status among those who participated in the first test, those from the Center or the
North were significantly less likely to be HIV-positive compared with those from the South.
However, a different conclusion is reached when this is considered with the model predict-
ing HIV status among those who participated in both tests (Table 4).

Despite the different sets of conclusions arising from the two models, the direction of
association between HIV status and the related factors (where this is noted to be significant)
is in the expected direction. For instance, the regional differences are consistent with the
estimates from the 2004 MDHS (NSO and ORC Macro 2005); partner mobility implies
temporary partner separation, which is likely to raise the possibility of having other sexual
partners, thereby increasing the chances of being infected with HIV; and multiple sexual
partnerships and unions imply an increase in the chances of HIV infection.

DISCUSSION AND CONCLUSION

This article examined nonresponse for repeat population-based VCT for HIV in rural
Malawi. This is relevant for gauging the acceptability and cost-effectiveness of providing
VCT services in sub-Saharan Africa as a strategy for combating the spread of HIV/AIDS in
the region. The findings show that nonresponse led to significant bias in the estimates of HIV
prevalence and in inconsistent conclusions about the predictors of HIV status. Three findings
inform this conclusion. First, a simple comparison of the characteristics of participants in
repeat testing and those who participated in the first testing but not the second testing (non-
participants in repeat testing) shows that the nonparticipants differed from the participants in
ways that suggest significant bias. Second, the HIV prevalence estimates that were obtained
were significantly higher than what was observed among individuals who were tested in
both surveys by assuming plausible prevalence among all nonparticipants in repeat testing.

6. The 2004 HIV prevalence for male nonparticipants in 2006 who were tested in 2004 was 9.4%, and that
for women was 13.2%; the 2004 MDHS rural HIV prevalence was 8.8% among men and 12.5% among women. In
addition, including those who were HIV-positive in 2004 but were nonparticipants in 2006 in the analysis (because
their HIV status is already known) did not change these results and conclusions.

7. Analyses considering temporary absence as distinct from out-migration (two aspects of mobility) show that
the prevalence estimates that must be assumed among those who participated in the first HIV testing (in 2004) but
were temporarily away during the second testing (in 2006) are significantly higher than the estimates observed in the
2004 Malawi Demographic and Health Survey or among the same individuals in 2004. This suggests that temporary
absence might not result in significant bias in the HIV prevalence estimates over time. A similar conclusion is
reached for those who participated in the 2004 HIV testing but refused to participate in the subsequent test. The
assumed prevalence among nonparticipants in repeat HIV testing becomes plausible when out-migrants and those
with other or missing outcomes are included in the analysis.
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Table 4. Coefficient Estimates From the Probit Models Predicting HIV Status in 2004
Among Those Who Participated in the First Test, and in 2006 Among Those Who
Participated in Both Tests, MDICP 2004-2006

Coefhicient Coefhicient Absolute Ratio
Estimates (J3) Estimates (J3) (larger/smaller
Characteristics for 2004 for 2006 estimate)
Age Group (ref. = 35+ years) -0.08 0.04 2.00
(0.09) (0.12)
Sex (female = 1) 0.19* 0.16 1.19
(0.09) (0.12)
Study Site (ref. = South)
Center -0.26* -0.21 1.24
0.12) 0.17)
North —0.42** -0.21 2.00
0.13) 0.17)
Highest Educational Level (ref. = no schooling)
Primary schooling 0.17 0.17 1.00
(0.13) (0.14)
Secondary and higher 0.25 -0.01 25.00
(0.18) (0.23)
Religious Affiliation (ref. = Christian)
Muslim —0.24 -0.18 1.33
0.13) 0.17)
Other -0.03 0.25 8.33
(0.14) (0.21)
Current Marital Status 0.43** 0.66** 1.53
(formerly married® = 1) (0.16) 0.17)
Stayed Outside District 6+ Months 0.15 0.23* 1.53
(ref. = no/can’t remember)® (0.08) (0.11)
Partner Usually Stays Outside Village 0.22 0.52%* 2.36
(ref. = no/not married) (0.13) (0.19)
Perceived Risk of Current Infection 0.25* 0.78** 3.12
(ref. = no/low/don’t know) (0.10) (0.13)
Number of Sexual Partners 0.18 0.32* 1.78
(ref. = one/never had sex) (0.12) (0.16)
Number of Times Married 0.37** 0.39** 1.05
(ref. = once/never married) (0.11) (0.13)
N 2,440 1,898

Notes: Robust standard errors are in parentheses. All models are based on Eq. (2).
Source: From the author’s calculations of data from the Malawi Diffusion and Ideational Change Project.
*Formerly married refers to separated, divorced, and widowed respondents.

bThe question asked whether the respondent had stayed outside the district for six months or more since age 15.
*p <.05; **p <.01

Third, the models predicting HIV status among individuals who participated in the first
test and those who participated in both tests result in different conclusions regarding some
of the factors that are significantly associated with the likelihood of being HIV-positive.
Contrary to the conclusion of this study, previous cross-sectional analysis of the
impact of nonresponse on either the 2004 and 2006 HIV prevalence estimates found that
nonresponse did not significantly bias the estimates (Obare 2007). This was also found to
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be consistent with findings from previous similar (cross-sectional) analyses based on the
Demographic and Health Surveys (e.g., Bignami-Van Assche et al. 2005; Mishra et al.
2006), which found that although nonrespondents tended to have higher HIV prevalence
compared with those who consented to be tested, the overall bias on the prevalence esti-
mates was generally small. The difference in conclusions from the analysis of nonresponse
in repeat and cross-sectional testing could be attributed to two factors: (1) the different
definitions of what constitutes nonresponse in both contexts, and (2) the risk profiles of the
missed populations. In particular, refusal and temporary absence are the major sources of
nonresponse in the cross-sectional analyses, while attrition attributable to out-migration,
mortality, or inability to trace the respondents is an additional source of nonresponse in
repeat testing. As noted earlier, out-migrants have been found to have higher HIV preva-
lence than the nonmigrants (Anglewicz 2007; Crampin et al. 2003), which could account
for significant bias in the estimates of prevalence among nonmigrants.

The preceding conclusion has implications for the value of population-based
longitudinal HIV surveys. Compared with cross-sectional surveys, longitudinal studies
have several advantages that include the ability to study behaviors that change over time,
how past behaviors influence current behaviors, and the effect of time-varying exogenous
variables on endogenous behaviors while controlling for unobserved fixed character-
istics (Alderman et al. 2001). With respect to HIV, longitudinal studies are useful for
understanding incidence rates, the factors driving these rates, and trends in prevalence at
the community level. Nonetheless, as the preceding finding suggests, these advantages are
overshadowed by the fact that loss to follow-up—which remains “the Achilles heel” of lon-
gitudinal studies (Thomas, Frankenberg, and Smith 2001:590)—Ieads to significant bias in
the estimates of prevalence, and can result in significant bias in the estimates of incidence
as well. This is compounded by the fact that longitudinal studies are generally costly to
undertake. It is therefore unlikely that governments and programs would rely on them to
understand trends in HIV incidence and prevalence.

These findings should be viewed in the context of this article’s limitations. First, the
contention that the different conclusions regarding the significant predictors of HIV status
reflect the effect of nonresponse could be partly true. The differences could also be due
to the changing patterns of HIV infection between the two waves. Nonetheless, this is not
likely to be the case in the present study because of the short duration between the two
waves, which could not have witnessed significant changes in HIV prevalence. Indeed,
the HIV prevalence among the MDICP study participants remained stable at 7% in both
waves (Obare et al. 2009). Second, the study does not consider changes in program con-
texts between 2004 and 2006, which could also affect the uptake of HIV testing: hence,
the extent of nonresponse and its impact on the estimates. For instance, VCT services were
available at the local health clinics in all the study sites in 2006; this was not the case in
two of the study sites (North and South) in 2004. Moreover, in 2006, free antiretroviral
treatment (ART) was available at the local health clinics in all the study sites. In contrast,
in 2004, ART was available for a fee at the health center in only one study site (Center).
The limited availability of VCT and ART services in 2004 could, therefore, have an impact
on the extent of nonresponse, especially on the refusal to be tested.
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