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Summary

The Malawi Longitudinal Study of Families and Health (MLSFH) is one of
very few long-standing publicly-available longitudinal cohort studies in a sub-
Saharan African (SSA) context. It provides a rare record of more than a decade
of demographic, socioeconomic and health conditions in one of the world’s
poorest countries. With data collection rounds in 1998, 2001, 2004, 2006, 2008,
2010 and 2012 for up to 4,000 individuals, the MLSFH permits researchers to
investigate the multiple influences that contribute to HIV risks in sexual part-
nerships, the variety of ways that people manage risk within and outside of
marriage, the possible effects of HIV prevention policies and programs, and
the mechanisms through which poor rural individuals, families, households,
and communities cope with the impacts of high morbidity and mortality that
are often—but not always—related to HIV/AIDS. The MLSFH been used to
document (i) the influence of social networks on HIV-related behaviors and
perceptions, (i) the HIV prevention strategies employed by individuals in
rural high-HIV prevalence contexts, (iii) the relationship between life-course
transitions and HIV infection risks, (iv) the acceptability of HIV testing and
counseling (HTC) and the consequences of HTC on subsequent behaviors, and
(v) the health and well-being across the life-course of individuals facing mul-
tiple challenges resulting from high disease burdens and widespread poverty.

WHY WAS THE COHORT SET UP?

The Malawi Longitudinal Study of Families and Health (MLSFH) is one of a very
few long-standing longitudinal cohort studies in a poor sub-Saharan African (SSA)
context. The MLSFH cohorts were selected to represent the rural population of
Malawi, where the vast majority of Malawians live in conditions that are similar to
those in the rural areas of other countries with high HIV prevalence: health con-
ditions are poor, health facilities and schools are over-burdened and under-staffed,
standards of living are low and nutritional needs of adults, children and the elderly
are often not met. With major data collection rounds in 1998, 2001, 2004, 2006, 2008,
2010, and 2012 for up to 4,000 individuals, as well as ancillary surveys and qualita-
tive studies, the MLSFH has been a premier dataset for research on health, family
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Figure 1: MLSFH study locations in Malawi

dynamics, social networks, and HIV infection risks in a rural SSA context. Pro-
viding public-use data on the socioeconomic context, demographics and health of
individuals and their families in Malawi over more than a decade (Figure 1), the
MLSFH has been the basis of more than 150 publications and working papers sub-
mitted for publication. Importantly, the MLSFH has also informed health policy
discussions in Malawi and elsewhere in SSA.

The MLSFH (1998-2012) is a collaboration of the University of Pennsylvania
with the College of Medicine and the Demography Unit, Chancellor College, both
at the University of Malawi. It subsumes earlier research under the Malawi Diffu-
sion and Ideational Change Project (MDICP, 1998-2004), which focused on the in-
fluence of social networks on the adoption of family planning and on AIDS-related
attitudes and behaviors. 2 Subsequently (2006-2012) the goals of the MLSFH ex-
panded. Overall, the MLSFH has (1) provided a rare record of more than a decade
of demographic, socioeconomic and health conditions in one of the world’s poorest
countries through the collection of longitudinal cohort data, and (2) analyzed these
data to investigate the multiple influences that contribute to HIV risks in sexual
partnerships, the variety of ways in which people manage risk within and outside
of marriage and other sexual relationships, the possible effects of HIV prevention
policies and programs, and the mechanisms through which poor rural individu-
als, families, households, and communities cope with the impacts of high mor-
bidity and mortality that are often—but not always—related to HIV/AIDS. The
data collection and research conducted by MLSFH was approved by the IRB at the
University of Pennsylvania and, in Malawi, by the College of Medicine Research
Ethics Committee (COMREC) or the National Health Sciences Research Committee
(NHSRC).

WHO IS IN THE COHORT?

Study Context: Malawi is ranked 153 of 169 countries in terms of the Human De-
velopment Index (HDI).? The large majority of the population (84.7%) is rural. Pop-
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ulation growth continues to be relatively rapid. The Malawi population increased
at an average rate of 2.8% from 10.7 to 15.9 million during 1998-2012, the period
covered by the MLSFH, and a tripling to 48 million is projected within the next 50
years (UN medium variant).*° Life expectancy at birth was 51 for men and 55 for
women in 2010, and healthy life expectancy at birth was 44 years for males and 46
years for females.® About 15% of the population is considered “ultra-poor”, i.e.,
with an estimated food consumption below the minimum level of dietary energy
requirement.” While per capita income is below the SSA average, Malawi is similar
to other SSA countries and countries in the World Bank low-income country (LIC)
group in terms of life expectancy, infant mortality, children’s malnutrition, access to
clean water, literacy and schooling enrollment.’? In rural areas, where the MLSFH
study population is based, the majority of individuals engage in home production
of crops, primarily maize, which is the dietary staple and is highly influenced by
the vagaries of the weather and the availability of fertilizer: during the period of the
MLSFH, there were several years with “hunger months”, when maize production
was insufficient. Subsistence agriculture is complemented by some smallholder
cash crops (primarily tobacco and cotton), casual agricultural labor and small-scale
market activities, such as selling second-hand clothing and vegetables. Malawi has
the globally 9th highest prevalence of HIV in the adult population with an esti-
mated 2010 HIV prevalence among 14-49 year olds of 8.9% (women: 10.5%; men:
7.1%) in rural and 17.4% (women: 22.7%; men: 12.0%) in urban areas.'%!! HIV in-
cidence is estimated to have peaked in the mid-1990s, and by 2012 had fallen to
44, well below replacement level. 10 Nevertheless, the HIV epidemic had, and con-
tinues to have, major effects on virtually all aspects of life, many of which were
documented by the MLSFH (see below). With aid from international donors, ac-
cess to antiretroviral treatment (ART) in Malawi expanded during the past decade,
attaining a 67% ART coverage (with eligibility for treatment based on WHO 2010
guidelines) in 2011, resulting in significant reductions in adult mortality.1%1? Tu-
berculosis, malaria, and endemic parasites (e.g., soil-transmitted helminths (STH)
and schistosomia mansoni) also have a relatively high prevalences,'>'* as do some
chronic diseases such as hypertension.

Study Locations: The MLSFH is based in three districts in Malawi—Rumphi
in the North, Mchinji in the Center, and Balaka in the South (Figure 1)—and major
MLSFH data collection has been conducted in 1998, 2001, 2004, 2006, 2008, 2010
and 2012 (Figure 2). While the three MLSFH study regions are generally similar in
terms of their overall epidemiological, socioeconomic and subsistence-agriculture
characteristics, 31 the regions are heterogeneous in terms of marriage patterns,!”
religious affiliations, 18 schooling, 19 patrilineal vs. matrilineal inheritance and land-
ownership,?’ and HIV prevalence.!?! MLSFH Respondents (Nyy1o ~ 3,800) are
evenly split among the three study locations and clustered in 121 villages.

MLSFH Study Population: The core of the MLSFH is a longitudinal survey,
augmented by qualitative data on specific topics (Figure 2). We summarize es-
sential features of the MLSFH study population and data collection below; a de-
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Figure 2: MLSFH Sample Flow 1998-2012

Lost to follow-up after 1998

Died: 63
Moved/absent: 369
Other: 216

Total: 648

MLSFH Round 1 (1998)
Females: 1,532
Males: 1,065
Total: 2,597

Ll -

Lost to follow-up after 2001

Died: 54
Moved/absent: 292
Other: 328

Total: 674

MLSFH Round 2 (2001)
Females: 1,567
Males: 979
Total: 2,546
From 1998: 1,949

Sample Additions in 2001

L -

Lost to follow-up after 2004

Died: 43
Moved/absent: 418
Other: 254

Total: 715

MLSFH Round 3 (2004)
Females: 1,781
Males: 1,480
Total: 3,261
From 2001: 1,872

L -

Lost to follow-up after 2006

Died: 48
Moved/absent: 423
Other: 325

Total: 796

MLSFH Round 4 (2006)
Females: 1,883
Males: 1,548
Total: 3,431
From 2004: 2,546

1] -

Lost to follow-up after 2008

Died: 90
Moved/absent: 576
Other: 350

Total: 1,016

MLSFH Round 5 (2008)
Females: 2,361
Males: 1,675
Total: 4,036
From 2006: 2,635

|-

Lost to follow-up after 2010

MLSFH Round 6 (2010)
Females: 2,234
Males: 1,564
Total: 3,798
From 2008: 3,020

[

Died: 42
Moved/absent: 50
Other: 44
Total: 136

Not eligible for

2012 MLSFH: 2,396

Notes: The MLSFH is based in three districts in Malawi—Rumphi in the North, Mchinji in the Center,
and Balaka in the South (Figure 1). MLSFH sampling and related relevant data collection proce-
dures are described in Appendix A2. MLSFH Study instruments are described in Table 4. In addi-
tion to the major MLSFH waves noted above, the MLSFH also conducted a migration follow-up in
2007 (Appendix A2.2), a 2006-07 MLSFH Incentive Study (Appendix A6.6) that collected repeated
sexual diaries, and a 2009 MLSFH Biomarker Study collecting biomarkers for cardiovascular risk,
organ/metabolic function and inflammation (Appendix A6.7). The MLSFH survey data are comple-

MLSFH Round 7 (2012)
Females: 724
Males: 542
Total: 1,266
From 2010: 1,266

MLSFH Roster, no prev interview: 311
New spouse: 273
Other: 13
Total: 597

Sample Additions in 2004
MLSFH Roster, no prev interview: 103
Returning MLSFH respondent: 206
New spouse: 96
MLSFH Adolescent addition: 984
Total: 1,389

Sample Additions in 2006
MLSFH Roster, no prev interview: 230
Returning MLSFH respondent: 268
New spouse: 387
Total: 885

Sample Additions in 2008
MLSFH Roster, no prev interview: 153
Returning MLSFH respondent: 376
New spouse: 323
MLSFH Parent addition: 549
Total: 1,401

Sample Additions in 2010
MLSFH Roster, no prev interview: 131
Returning MLSFH respondent: 428
New spouse: 219
Total: 778

Sample Additions in 2012
MLSFH Roster, no prev interview: 0
Returning MLSFH respondent: 0
New spouse: 0
Total: 0

mented by extensive qualitative and ethnographic data that has been collected during 1998-2012.
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Table 1: First available MLSFH Round for MLSFH participants in 2010 and 2012

MLSFH 6 (2010) MLSFH 7 (2012)

First available Respondents Respondents
MLSFH Round Females Males Total Females Males Total
1998 39.79% 35.81% 38.15% 50.14% 54.61% 52.05%
2001 9.13% 7.10%  829% 11.60% 10.89% 11.30%
2004 11.82% 23.53% 16.64% 0.97% 6.64% 3.40%
2006 9.18% 11.45% 10.11% 2.49%  3.87%  3.08%
2008 20.41% 13.55% 17.59% 34.81% 23.99% 30.17%
2010 9.67%  857%  9.22% - - -
N 2,234 1,564 3,798 724 542 1,266

tailed discussion of the MLSFH data collection and fieldwork procedures across all
MLSFH waves is provided in the Appendix. Additional information is available
on the MLSFH project website at http:/ /www.malawi.pop.upenn.edu.

The MLSFH began in 1998 with a sample of 1,532 ever-married women aged
15-49 and 1,065 of their spouses (Figure 2). Details of the initial sampling proce-
dure are described in Appendix A2.1. In 2001, respondents were re-interviewed,
along with any new spouses since 1998. In 2004, in addition to re-interviewing
the 1998 and 2001 study population and new spouses, the MLSFH added a sam-
ple of approximately 1,000 adolescents aged 15-24 to compensate for the aging of
the initial MLSFH sample and the underrepresentation of unmarried individuals
at adolescent and young adult ages. During the 2008 MLSFH round, a sample of
parents of the original MLSFH respondents was added to the MLSFH to increase
the suitability of the MLSFH for studying intergenerational aspects and the health
of older individuals in Malawi. This study population was re-interviewed in 2010.
The 2012 MLSFH round was restricted to mature adults, defined as individuals
aged 45 and over. Up to the 2001 round of data collection, the MLSFH attempted
to re-interview all of the initial MLSFH respondents and their current spouses; af-
ter 2001, if an individual was interviewed for the MLSFH once, for instance after
being enrolled as a new spouse, he/she was considered a member of the MLSFH
cohort and the MLSFH attempted to re-interview him /her at all subsequent waves
(exceptions were members of the 2004 adolescent sample, all of whom were at-
tempted to be interviewed during the 2006 MLSFH independently of whether they
were successfully interviewed or not in 2004; and the 2008 parents sample, all of
whom were included for attempted interview in 2010 regardless of whether they
were interviewed in 2008).

To highlight the potential of long-term longitudinal analyses with the MLSFH,
Table 1 reports the first available MLSFH survey round for participants in the 2010
and 2012 MLSFH Rounds (MLSFH 6 & 7). It shows, that for more than 46% of the
2010 MLSFH participants, and for more than 63% of the 2012 MLSFH participants,
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Table 2: Number of MLSFH survey rounds available for MLSFH respondents

Among MLSFH Respondents:

Number of avail- With at leastone  MLSFH 6 (2010) MLSFH 7 (2012)

able MLSFH MLSFH Interview Participants Participants

Surveys % Cum% % Cum% % Cum%
7 8.0% 8.0% 13.4% 13.4% 40.1% 40.1%
6 10.7% 18.7% 18.0% 31.3% 18.6% 58.7%
5 7.9% 26.6% 94%  407% 6.8%  655%
4 12.9% 39.5% 16.0%  56.7%  4.3%  69.8%
3 19.9% 59.4% 23.4% 80.1% 30.2%  100.0%
2 17.2% 76.6% 10.7% 90.8% - -
1 23.4% 100.0%  9.2%  100.0% - -
N 6,369 3,798 1,266

initial data are available from either 1998 or 2001. Hence, for close to two-thirds of
the mature adults interviewed in 2012, more than a decade of longitudinal MLSFH
data are available, and for 63% of the 2010 MLSFH participants, initial MLSFH data
are available from at least 2004 onward. For about 40% of respondents who were
interviewed by the MLSFH at least once, four or more rounds of MLSFH data are
available (Table 2). Among 2010 MLSFH participants, more than 40% have data
available from five or more MLSFH Rounds, and more than 80% have data from
three or more MLSFH Rounds. Due to the specific selection criteria used for the
2012 MLSFH data collection for mature adults, all 2012 MLSFH participants have
at least three rounds of available MLSFH data; for about 2/3rds, data are available
from five or more rounds, and for 40% of the 2012 participants, data are available
from seven MLSFH rounds covering the period 1998-2012.

Table 3 provides summary statistics for the 2010 MLSFH study population. This
population had a mean age of about 42 years. Due to the aging of the MLSFH sam-
ple since the inception of the MLSFH in 1998 and the addition of the adolescent
sample in 2004, few MLSFH respondents remained below age 20 in 2010 (though
information on many respondents’ children younger than 20 was collected from
respondents). The vast majority of the 2010 MLSFH respondents had been married
at least once, and MLSFH respondents had 5.8 children on average (children ever
born). Schooling attainment was relatively low. About 21% of MLSFH respondents
had no formal schooling, and only about 15% attended secondary or higher school-
ing levels. Consistent with the general socioeconomic context, the MLSFH study
population was relatively poor: most lived in a house made of mud with a thatch
roof, and only 21% of MLSFH respondents had a house with a metal roof, a sign
of relative wealth. The study population was about evenly split among the three
study regions, and about 26% of the 2010 study population was Muslim (concen-
trated mostly in the southern region). Despite the high burden of disease faced by
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Table 3: Summary statistics for the MLSFH Round 6 (2010) study population

Females Males Total

mean (sd) mean (sd) mean (sd0
# of observations 2,234 1,564 3,798
Respondent’s age (in 2010) 41.43 43.42 42.25

(16.83) (16.63) (16.78)
Age group (in 2010)

<20 0.022 .01 0.013
20-29 0.279 0.281 0.280
30-39 0.221 0.186 0.207
4049 0.184 0.190 0.186
50-59 0.136 0.149 0.141
60-69 0.077 0.110 0.090
70+ 0.081 0.084 0.082
Marital status
Married/living together 0.770 0.870 0.811
Separated 0.019 0.008 0.015
Divorced 0.079 0.028 0.058
Widowed 0.120 0.018 0.078
Never married 0.012 0.076 0.038
Children ever born 5.66 5.96 5.79
(3.36) (4.59) (3.91)
Schooling attainment
No formal schooling 0.273 0.125 0.212
Primary schooling 0.631 0.641 0.635
Secondary or higher 0.096 0.233 0.153
Wealth indicator: House has metal roof 0.213 0.207 0.211
Region of residence
Central (Mchinji) 0.317 0.339 0.326
South (Balaka) 0.351 0.323 0.339
North (Rumphi) 0.332 0.338 0.335
Religion
Christian 0.687 0.687 0.687
Muslim 0.262 0.248 0.256
Other/none 0.051 0.065 0.057
Subjective health
Poor 0.022 0.013 0.018
Fair 0.055 0.038 0.048
Good 0.237 0.181 0.214
Very good 0.437 0.404 0.424
Excellent 0.249 0.365 0.297
Subjective likelihood of being infected with HIV
No likelihood 0.570 0.656 0.605
Low 0.300 0.269 0.287
Medium 0.091 0.055 0.076
High 0.040 0.020 0.032
At least one MLSFH HIV test result 0.796 0.809 0.801
HIV positive* 0.064 0.040 0.054

Note: * HIV+ = at least one MLSFH HTC had a HIV + test result

PSC Working Paper 2013-06
http:/ /repository.upenn.edu/psc_-working_papers/46/



Cohort Profile: The Malawi Longitudinal Study of Families and Health (MLSFH)

MLSFH respondents, about 30% of respondents in 2010 self-rated their health as
excellent, and 42% as very good. About 40% of respondents in 2010 also expressed
some likelihood (low/medium/high) of being infected with HIV. MLSFH HIV test
results were available for about 80% of the 2010 study population, and 5.4% of the
2010 MLSFH study population had previously tested HIV-positive during one of
the MLSFH rounds that included HIV testing (2004, 2006 and 2008).

Qualitative data augment the longitudinal MLSFH survey data. From 1999 to
the present the MLSFH conducted an ethnographic study, using local participant
observers to capture public conversations on AIDS in informal social networks.
In addition, qualitative interviews with subsamples of MLSFH respondents were
conducted on data quality, intra-familial transfers, the status of women and intra-
familial power, women’s extramarital partners and responses of religious leaders to
the epidemic. Additional qualitative studies were conducted in the MLSFH study
sites on voluntary counseling and testing, sex work, condoms, schooling, the role
of chiefs, the activities of Community Based Organizations (CBOs) and perceptions
of non-governmental organizations (NGOs).

How OFTEN HAVE THEY BEEN FOLLOWED UP?

Major MLSFH rounds were collected in 1998 (MLSFH 1), 2001 (MLSFH 2), 2004
(MLSFH 3), 2006 (MLSFH 4), 2008 (MLSFH 5), 2010 (MLSFH 6) and 2012 (MLSFH
7) (Figure 2 and Tables 1-4). The MLSFH 7 in 2012 interviewed only mature adults
(aged 45 and older), whereas all the earlier MLSFH rounds included the full MLSFH
sample (Figure 2). In addition to the major MLSFH Rounds 1-7, a subset of MLSFH
respondents participated in 200607 in the collection of “sexual diaries” as part
of a conditional cash transfer program that offered financial incentives to men
and women to maintain their HIV status for approximately one year (Table 4 and
Appendix A6.6).22 A migration follow-up that tried to trace all ever-interviewed
MLSFH respondents not interviewed during MLSFH 4 (2006) due to migration
and/or temporary absence was conducted in 2007 (to be updated in 2013) (Table
4 and Appendix A2.2).2% In addition, in 2009 the MLSFH collected blood-plasma
based biomarkers of cardiovascular and related health risks for a subset of MLSFH
respondents in Balaka (Table 4 and Appendix A6.7).24%

WHAT HAS BEEN MEASURED?

Across all rounds the MLSFH measured and documented the health, social, eco-
nomic and demographic context of the MLSFH study population (Table 4). While
the specific MLSFH focus topics evolved over time, the seven rounds of MLSFH
data provide longitudinal data on aspects such as: household structure and fam-
ily change (household/family rosters, marriage and partnership histories), human
capital (health, schooling, nutritional status), social capital (social networks, intra-
familial /intergenerational and community transfers, social participation), sexual
behaviors (sexual relations and networks, HIV/AIDS risk behaviors and preven-
tion strategies), subjective expectations and well-being (SF12 module, subjective
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Table 4: MLSFH survey content and other study components, by year

MLSFH
Round

Measurements

All MLSFH Survey data: demographic and socioeconomic characteristics of respondents, social and

Rounds

economic context, linkages with spouse data, vital status and migration/absence at time
of MLSFH survey. Geocoded respondent residences since 2004; regional market and
rainfall data.

MLSFH 1
(1998)

Survey data: Childbearing and fertility desires; attitudes about and use of family plan-
ning methods; conversational networks about family planning and HIV/AIDS (see Ap-
pendix A6.1); gender attitudes and female autonomy; HIV/AIDS-related knowledge,
and risk-perceptions; sexual behaviors and HIV risk reduction strategies.

MLSFH 2
(2001)

Survey data: Mostly identical to MLSFH 1 (1998), plus social participation, marriage
and sexual partnership histories (see Appendix A6.4).

MLSFH 3
(2004)

Survey data: Similar to MLSFH 2 (2001), plus: household rosters with data on house-
hold membership and health/schooling/morbidity and marital status of household
members; measures of religious activities/affiliations; social capital and basic data
on transfer and exchange networks; time use; household expenditures on health and
schooling; AIDS-related stigma. No longer included: fertility histories and childbearing
desires; detailed data about use of and attitudes about family planning methods.
Biomarkers: Testing and counseling for HIV, gonorrhea, chlamydia and trichomonas
(see Appendix A3.1).

Other: Randomized experimental design offering financial incentives for learning HIV
status (see Appendix A3.1).

MLSFH 4
(2006)

Survey data: Similar to MLSFH 3, plus: SF-12 self-reported health questionnaire; prob-
abilistic expectations about health and HIV-risks (see Appendix A6.3); subjective dis-
count rate; HIV testing history; audio-CASI interview for sensitive behaviors; inter-
generational transfers and transfers with community members (see Appendix A6.2);
mortality of household/family members. No longer included were conversational net-
works about family planning and religion.

Biomarkers: Testing and counseling for HIV (see Appendix A3.2).

Other: Initiation of MLSFH Incentive Study, a randomized experiment offering financial
incentives for maintaining HIV-negative status (see Appendix A6.6).

MLSFH
Incentive
Study
2006-07

Survey data: Four rounds of sexual diaries providing detailed day-to-day data on sexual
behaviors during a 9-day period prior to the interview (see Appendix A6.6).
Biomarkers: Testing and counseling for HIV in 2007 (after 3rd round of sexual diary
collection).

MLSFH 4
migration
follow-up
(2007)

Migration follow-up with all ever-interviewed MLSFH respondents not interviewed
during MLSFH 4 (2006) due to migration and/or temporary absence (see Appendix
A22).

Survey data: Similar to MLSFH 4, plus detailed questions about migration history and
migration reasons.

Biomarkers: Testing and counseling for HIV (see Appendix A3.3).

Continued on next page

well-being and mental health, HIV risk perceptions, mortality and HIV infection
risks), household production and consumption (standard of living, household as-
sets and income, expenditures on health and schooling, time use, migration), and
mortality and migration of MLSFH participants and family members (verbal au-
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Table 4: MLSFH survey content and other study component, by year

Continued from previous page

MLSFH
Round

Measurements

MLSFH 5
(2008)

Survey data: Human capital, including schooling, self-reported SF-12 questionnaire
module on physical and mental health, subjective well-being; household production and
consumption, including standard of living, household assets, time use, health expen-
diture; social capital, including intergenerational/intrafamilial transfers and help rela-
tionships, transfer relationships with community members, participation in community
associations; expectations, risk perceptions and attitudes, including probabilistic expecta-
tions about HIV risks and survival (see Appendix A6.3), and AIDS-related attitudes
and knowledge; biographic information, including marriage and partnership histories
(see Appendix A6.4), extra- and pre-marital relationships, partner characteristics. No
longer included: conversational networks about AIDS.

Biomarkers: Testing and counseling for HIV (see Appendix A3.3).

MLSFH
Biomarker
Study
(2009)

Focused on selected subset of MLSFH respondents residing in Balaka (N = 982) and
collected biomakers of inflammation, cardiovascular risks, metabolic processes and or-
gan function (see Appendix A6.7).

Survey data: Health; illnesses and pain experienced by respondent, and household
members; illnesses experienced by family members; water source; diet/nutrition.
Biomarkers: Biomarkers for wide-range CRP, total cholesterol, LDL, HDL, total protein,
urea, albumin, blood urea nitrogen, creatinine, random blood glucose and HbAlc, col-
lected using the LabAnywhere (previously Demecal) System (LabAnywhere, Haarlem,
The Netherlands)2°

Other: Height, weight and BMI

MLSFH 6
(2010)

Survey data: Same as MLSFH 5 (2008).

MLSFH 7
(2012)

Follow-up survey focused on MLSFH mature adults aged 45 and older focused on men-
tal heath, cognition and well-being (see Appendix A6.8)

Survey data: Similar to MLSFH 6 (2010), plus measures of depression and anxiety, mea-
sures of spatial/temporal orientation and language, measures of memory/recall and
executive functioning, alcohol consumption.

Biomarkers: Testing and counseling for HIV (see Appendix A3.3).

Other Grip strength (both hands), height, weight and BMIL.

MLSFH
qualitative
and related
contextual
data:

Qualitative interviews on sexual attitudes and behaviors; qualitative data on VCT, HIV-
risks and investments in children; ethnographic studies of public conversations about
AIDS in informal settings; detailed village characteristics and local infrastructure data;
GPS data for all respondents; condom prices and local market prices of key crops and
commodities.

topsies, migrant tracking). Data quality in the MLSFH is generally high.?-3! The
MLSFH data have been geocoded since 2004, and since 2006, the MLSFH has in-
cluded a module about probabilistic expectations—i.e., subjective expectations that
can be interpreted as probabilities—for multiple HIV and health-related outcomes
(see Appendix A6.6). MLSFH survey data also include linkages between spouses
(updated at each round), parent-children linkages, and longitudinal linkages of
children listed on the family and household roster (see Appendix A6.5).
Particularly noteworthy aspects of the MLSFH survey data collection—such as
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the MLSFH data on social networks, the family /household rosters, the probabilis-
tic expectations, marital and partnership histories, and the recent MLSFH data on
mental health and cognition—are described in more detail in Appendix A6.1-A6.5.

In addition to collecting extensive survey data, the MLSFH has also conducted
repeated HIV testing and counseling (HTC) at respondents” homes (see Appendix
A3 for details). In 2004, HIV testing was conducted using oral swab specimens
that were then sent for analysis to the University of North Carolina laboratory in
Lilongwe using ELISA and confirmatory Western blot tests. MLSFH HIV testing
was conducted using finger-prick rapid tests from 2006 onward (see Appendix A3
for additional details). In 2004, the MLSFH tested respondents also for chlamydia,
gonorrhea and trichomoniasis in addition to HIV, but tests of these sexually trans-
mitted diseases were not repeated given their low prevalence in the 2004 MLSFH
study population. The MLSFH has also collected anthropometric data (height, weight
and BMI) in 2008 and 2012 (Appendix A6.7 and A6.8), and selected biomarker-
based indicators of health (CRP, HDL, LDL and others) in 2009 for a subset of
MLSFH respondents residing in Balaka (Appendix A6.7).

The MLSFH has also implemented randomized experimental designs related to
HIV prevention. In 2004, the MLSFH HTC was combined with an experimental de-
sign that offered randomized financial incentives for individuals to learn their HIV
status (see Appendix A3.1 for additional detail), and during 200607, the MLSFH
offered randomized conditional cash transfer to a subset of MLSFH respondents to
encourage maintaining their HIV status for approximately one year (see Appendix
A6.6).22%2

WHAT HAS THE MLSFH FOUND? KEY FINDINGS AND PUBLICATIONS

The MLSFH has been used to make important contributions in several areas related
to social networks, HIV / AIDS, fertility and reproductive health, marriage and fam-
ily dynamics, intergenerational relations, religion, and survey methodologies. Key
findings across important topical areas include:

Social interaction and social networks: The MLSFH is one of very few sources of
longitudinal data in SSA, both survey and qualitative, on informal social inter-
actions. MLSFH analyses, for example, have shown that social interactions about
HIV/AIDS and prevention strategies were a frequent topic of conversation among
Malawians, and an important contribution of the MLSFH was to demonstrate that
strategies of AIDS prevention were formed collectively and “worked out” in so-
cial networks.3*-3%> Women reported worrying most about their husbands as pos-
sible sources of infection, discussing with them the importance of avoiding infec-
tion; increasingly, they used divorce to reduce their risk. Men reported worry-
ing most about risk from their extramarital partners and said they had adopted
preventive strategies such as fewer partners and more careful partner selection.
Male MLSFH respondents who believed that their best friends had extra-marital
sexual partnerships (EMSPs) were significantly more likely to report having had
EMSPs themselves.*® These social interactions related to HIV/AIDS were found
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Figure 3: Effect of social network partners’ HIV/AIDS risk perceptions of MLSFH re-
spondent’s own HIV/AIDS risk perceptions

HIV Risk perception of
network partner:

0.3 1 Bhigh risk perception
0.2 | BEmoderate risk perception
Olow risk perception
0.1 -
0 _
*% *
-0.1 -
-0.2
-0.3 -
-04 -
At least one Number of
network partner remaining network
partners

Notes: The MLSFH survey measured perceived HIV/AIDS risk using the question “How worried
are you that you might catch AIDS?”, with three response categories ranging from “not worried at all”
(coded as 1) to “worried a lot” (coded as 3).” The respondent was asked a corresponding question
about his/her social network partners” HIV/AIDS risk perceptions (for up to four social network
partners). The graph shows the effect of the network partners’ risk perception (by number of network
partners in each subjective risk category) on the respondent’s own risk perception, estimated based
on longitudinal MLSFH 1-2 data using an instrumental-variable fixed-effect regression technique
that controls for unobserved respondent characteristics and the potential selective reporting of net-
work partners by respondents. The graph shows that social interactions with network partners who
have high HIV risk perceptions increase the respondent’s own risk perceptions about HIV/AIDS,
and this effect is particularly pronounced for the first member in a respondent’s network with high
risk perceptions. Network partners with moderate or low HIV risk perceptions tend to reduce re-
spondent’s own worries about HIV / AIDS.

Source: Based on estimation results in Kohler et al. 4!

to have important—and often causal—effects on AIDS-related risk perceptions and
behaviors (Figure 3),%”! confirming and extending related earlier findings on the
influence of social network partners on fertility, HIV testing and related behav-
iors.3”42%> These effects of social networks on HIV-risk perceptions extended to
spousal communication about AIDS risk; interactions with network partners—
independent of network partners’ risk assessments—tended to increase the proba-
bility of husband-wife communication about the disease.3%4!

The MLSFH conversational networks that exerted strong influences on respon-
dents risk perceptions and behaviors were found to exhibit a relatively dense net-
work structure (most members knew each other as well as the respondent), and
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they were characterized by a relatively stable network structure despite high turn-
over in the specific persons to whom respondents talked; networks were highly
gendered (men talked with men, women with women).33404¢48 In such dense
networks, married men’s expectations about the prevalence of extramarital sex-
ual relationships in the network were shown to have a substantial influence on
extramarital sexual behaviors.# In addition to providing key information about
HIV risks and prevention strategies, MLSFH respondents also reported on sensi-
tive topics such as the extramarital partnerships of their network partners and their
best friend.°

These findings from the survey and ethnographic data about the role of social
interactions on HIV risk perceptions and HIV-related behaviors are of central im-
portance for understanding the dynamics of the HIV epidemic and its behavioral
determinants. In general, these MLSFH studies have documented that social inter-
actions, both in local social networks and through participation in group activities
(e.g., attendance at funerals and going to bars), constitute important determinants
of the strategies that individuals and couples developed for coping with the dis-
ease.®”! In particular, MLSFH studies have shown social networks exerted sys-
tematic and strong influences on risk perceptions and the probability of spousal
communication about HIV/AIDS risks, and that these influences were in addi-
tion to other factors such as program interventions that disseminated knowledge
about the disease, provided access to condoms, and advocated changes in sexual
behaviors within and outside marriage. Social networks were also likely to amplify
program efforts aimed at increasing individuals” information about HIV/AIDS
and their assessments of their own risks as well as the risk they face from their
spouses. Thus, social interactions were likely to have had a substantial impact
on the course of the epidemic and the magnitude of its consequences, and these
should be taken into consideration in understanding and predicting behaviors in
such high-prevalence contexts and in devising program interventions with respect
to the HIV/AIDS epidemic. A failure to do so may lead to misunderstanding the
dynamics of behavioral change in response to the epidemic and to interventions
related to the epidemic. 3412

Besides their role in the diffusion of information and the consideration of ac-
ceptable and unacceptable strategies for HIV prevention, social interactions were
also important in terms of providing mutual insurance and resources. This is
particularly important in contexts such as Malawi where formal insurance pro-
grams and financial markets are often absent. To understand these patterns of
mutual insurance and transfers, the MLSFH collected detailed data on financial
and non-financial transfers among family members and within broader commu-
nity networks (Appendix A6.2). For example, financial and non-financial trans-
fers occurring in familial social networks have been shown in the MLSFH to have
been an important resource for individuals and families to ameliorate the implica-
tions of the HIV/AIDS epidemic.’*° While these transfers were widespread and
a key characteristic of family relationships (Figure 4), contrary to expectations, in-
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Figure 4: Net financial/non-financial transfers to living adult children (LAC)
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LAC = living adult children. Net financial and non-financial transfers are calculated based on trans-
fers given/received during 2-years prior to the 2008 MLSFH. Positive values indicate a transfer from
respondents to their children, and negative values indicate transfers from children to the respon-
dents. For non-financial transfers, the Figure shows that, despite the fact that there is considerable
mutual non-financial exchange between parents and their children, the net resource flows as a result
of these non-financial transfers seem to be relatively small and there is no marked age pattern for
either male or female respondents. In contrast, net resource flows as a result of financial transfers
between respondents and their living adult children follow a marked age-pattern that indicates im-
portant differences in the flow of resources between respondents and their children across the life
course. Around age 30, the net transfers to living adult children are very small because respondents
tend to have a very small number of living adult children. At somewhat older ages, for both male
and female respondents, net financial transfers towards children rise. In contrast to female respon-
dents, adult children remain recipients of net financial transfers from male respondents until about
respondent’s age of 60.

Source: Kohler et al. 33

tergenerational wealth flows did not always differ by kinship systems (matriliny
or patriliny), nor were they generally related to health status. This is particularly
surprising since the HIV/AIDS epidemic increased uncertainty among individu-
als about their current and future health status and their survival, and as a con-
sequence, one would expect that the high disease-risk environment prevailing in
rural Malawi and other SSA contexts would have affected transfer motivations and
behavior among family members. 53 The transfers were, however, importantly con-
strained by the availability of transfer partners (parents or adult children), which
were strongly age-patterned and often affected by (AIDS-related) mortality.

Subjective expectations about HIV infection and related health risks: For the period be-
fore 2006, when testing and treatment were not widely available in rural Malawi,
the MLSFH has shown that the heuristics used by rural Malawians to assess their
HIV risks often resulted in overestimates of their own likelihood of current HIV
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infection, as well as that of their spouses.®’ Independent of HIV status, these
high perceived risks of being infected with HIV had a strong negative effect on
mental health and subjective well-being in rural Malawi.®® Higher subjective HIV
infection risks were also significantly associated with the behaviors that were per-
ceived as being most risky in terms of HIV infection, 334 and the uncertainty about
survival and future health that stems from high perceived HIV infection risks was
negatively associated with children’s school enrollment.!® Respondents” HIV risk
perceptions were importantly informed by events that individuals perceived as
being related to HIV/AIDS, such as seeing a relative or a friend die from AIDS,
or being advised to have a blood test before taking the serious step of ending a
marriage.®!62 This is likely related to the perception that testing will only confirm
one’s expectation of being found positive. An analysis of the ethnographic data
shows that the primary reason for not testing is the expectation that one will be
found positive and, as a result, will experience profound psychological distress, a
result that might lead to suicide.®® Even among the minority who supported HIV
testing, the explanations were based on an expectation of an HIV-positive diagno-
sis: testing was said to be good because one would get counseling on how to live
positively with AIDS.

Probabilistic expectations—that is, expectations that are measured on a well-
defined numerical scale, are comparable across domains, and can be consistently
interpreted as probabilities—have been collected in the MLSFH since 2006 based
on interactive elicitation techniques (Appendix A6.3). These probabilistic expecta-
tions, which are preferable to subjective expectations based on Likert scales, indi-
cate that MLSFH respondents were generally aware of differential HIV and other
health risks.®* For example, individuals with lower incomes and less land felt at
greater risk of HIV infection than people with higher socioeconomic status (SES),
and those who were divorced or widowed rightly perceived a greater risk of be-
ing infected with HIV than currently married individuals. Many expectations—
including the probability of a newborn child dying within its first year of life and
an individual’s own probability of being currently infected with HIV—were well-
calibrated compared to actual probabilities, but mortality expectations that mea-
sured the respondents” own risk of death over a 1, 5 or 10-year horizon were sub-
stantially overestimated compared to life table estimates (Figure 5).64-% This over-
estimation of mortality risks may lead individuals to underestimate the benefits of
adopting HIV risk-reduction strategies. However, the arrival of ART services in the
MLSFH study regions seems to have reduced subjective mortality risks, including
among HIV-negative individuals who have not directly benefited from ART.®”

HIV testing and counseling (HTC): The MLSFH first implemented home-based testing
in 2004, and was the first large-scale survey to do so in Malawi. An earlier survey
of the acceptability of HTC in Malawi during 2002-03 had concluded that Malaw-
ians were not ready to be tested,®® and in the 2004 MLSFH survey, only 18.1% of
respondents reported having had an HIV test. However, when the MLSFH started
to offer HTC in 2004, over 90% of respondents in 2004 accepted the HIV test. Re-
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spondents were also offered tests for three other STIs—chlamydia, gonorrhea and
trichomoniasis—response rates were similarly high. There was little variation in
the fraction of respondents accepting the HIV and other STI tests by gender or by
age (adults vs adolescents). Similarly high acceptance of HTC continued in 2006,
despite variations in HIV testing and counseling protocols.?6%70

In 2004, due to the use of lab-based HIV testing (rather than rapid HIV tests),
the test results were made available to respondents 2-4 months after the sample
collection in local HTC centers established by the MLSFH. The percentage of in-
dividuals who obtained their test results was 67% in 2004. It varied from about
34% among MLSFH respondents who were not offered a monetary incentive for
learning their HIV test result to close to 80% among those who were offered an
incentive.>? 98% of MLSFH respondents in 2006 wanted to learn their HIV status
when the HTC test results were available immediately given the use of rapid HIV
testing kits. HTC participation in 2006 was 96% among those who learned their
HIV status as part of the MLSFH in 2004, and it was 83% and 91% respectively
among those tested for the first time by the MLSFH and those who did not learn
their HIV status in 2004. The high acceptance rate of HTC during the MLSFH was
importantly related the fact that home-based HTC offered credible information on
HIV status through a transparent process. Home-based HTC was also perceived as
convenient and confidential, which was not necessarily the case for HTC offered at
clinics.%3% Because these concerns contributed to the low uptake of HTC services
offered at government clinics, substituting home-based HTC for clinic-based HIV
testing can be one important approach for eliminating socioeconomic inequalities
in access to and utilization of HTC.”!

Adult HIV prevalence in the MLSFH in 2004-06 was stable at around 7%.2%72
Among 2008 MLSFH respondents aged 1549, 5.8% (women: 7.0%; men: 3.7%)
were HIV-positive (based on at least one positive MLSFH HIV test result during
2004-08 among 2008 respondents with at least one valid MLSFH HIV test). HIV
prevalence varies strongly with age (Figure 6), peaking for women around age
35 and for men around 50, which is similar to the pattern of HIV prevalence ob-
served in the 2010 Malawi DHS.!! HIV prevalence in the MLSFH is also substan-
tially higher among female MLSFH respondents who have experienced a marital
separation/divorce or entered widowhood as compared to MLSFH respondents
who have not experienced a termination of their marriage (Figure 7). In terms of
regional differences among the MLSFH study sites, consistent with DHS findings
about regional variation in prevalence, HIV prevalence was found to be highest in
Balaka where men are commonly circumcised (which has been shown to reduce
HIV infection risks).”>

The MLSFH documents 50 HIV incident cases during 2004-08, 45 of which oc-
curred among MLSFH respondents aged 25—49 in 2006. The HIV incidence rate ob-
served among MLSFH respondents during 2004-08 was 0.63 per 100 person years
(95% CI: 0.47-0.84), higher among women (incidence rate = 0.74 per 100 person
years, 95% CI: 0.52-0.011) than among men (incidence rate = 0.47 per 100 person
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Figure 6: HIV prevalence among 2008 MLSFH respondents by age
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Notes: For respondents with at least one valid MLSFH HIV test during 2006-08. Respondents with at
least one HIV-positive MLSFH HIV test during 2006-2008 are considered as being HIV-positive, all
others are considered being HIV-negative at the 2008 MLSFH Round (MLSFH 5).

years, 95% CI: 0.28-0.79), although this difference in incidence rates is not statisti-
cally significant (p = .15).

In addition to establishing HIV prevalence and incidence, HTC has received
considerable recent attention that as a method for the effective prevention of the
spread of HIV. For example, an Op-Ed piece in the New York Times declared
that HTC is the “missing weapon” in the battle against AIDS, based on the ar-
gument that those who learn they are not infected will be more strongly moti-
vated to avoid infection in the future, and those who learn that they are infected
will be motivated to avoid infecting others.”> The evidence supporting this claim,
however, remains somewhat mixed.”®”” Studies based on the MLSFH have shown
that sexually-active HIV-positive individuals who learned their results during 2004
MLSFH HTC were three times more likely to purchase condoms two months later
than sexually-active HIV-positive individuals who did not learn their results.>
There was no significant effect of learning HIV-negative status on the purchase
of condoms. The interest of individuals in learning their HIV status, however, was
importantly influenced by peer influences and social networks, with MLSFH re-
spondents whose neighbors attended the MLSFH HTC clinic being significantly
more likely to learn their HIV status than respondents whose neighbors did not
learn their HIV status.*® In addition, disclosure of HIV status by respondents to
their spouses and other community members was found to be relatively common
among rural Malawians (and while common among both, HIV-negative individu-
als disclosed their HIV status more frequently than HIV-positive individuals).”®

Studying the medium-term consequences of learning HIV status during the
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Figure 7: HIV prevalence for women aged 35 with different marital histories

Marriage History:
0.4+ . Married, never separated/divorced/widowed
. Separated/divorced (>=1x, but no widowhood)

Widowed (>=1x)

0.3+

0.2+

HIV Prevalence
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Notes: Marital histories are measured as: (7) women who are married and have never experienced
a separation, divorce or widowhood (pred. HIV prevalence = 3.2%, 95% CI: 2.0%-5.1%); (b) women
who have experienced at least one marital separation or divorce, but not widowhood (pred. HIV
prevalence = 14.7%, 95% CI: 11.0%-19.3%); and (c) women who have entered widowhood at least
once (pred. HIV prevalence = 31.8%, 95% CI: 23.1%—42.1%). Predicted HIV status at age 35 is ob-
tained from a logistic regression of HIV status on age and marital history using 947 ever-married
women aged 25-45 who were interviewed in the 2008 (MLSFH 5) (57.4% were married and have
never experienced a separation, divorce or widowhood; 31.9% had experienced at least one mari-
tal separation or divorce, but not widowhood; and 10.7% had entered widowhood at least once).
Marital histories up to 2008 were constructed using data from the 2006, 2008 and 2010 MLSFH and
were cleaned for consistency (Appendix A6.4). Only respondents with recorded marital histories
and at least one valid MLSFH HIV test during 2006-08 are included. Respondents with at least one
HIV-positive MLSFH HIV test during 2006-2008 are considered as being HIV-positive, all others are
considered being HIV-negative at the 2008 MLSFH Round (MLSFH 5).

Source: own calculations based on reconstructed marriage histories provided by Chae 74

2004 MLSFH HTC on subsequent HIV /AIDS-related expectations and sexual be-
haviors also revealed that MLSFH respondents who received an HIV-negative test
result in 2004 reported—somewhat paradoxically—higher and less accurate sub-
jective expectations about being HIV-positive after two years.® HIV-positive indi-
viduals who learned their status in 2004 reported having fewer partners in 2006
and having used condoms more often during 2004-06 than those who did not
learn their status. Also, the desire to have more children decreased after receiving
a positive HIV-test result. Among married MLSFH respondents in HIV-negative
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couples, learning only one’s own status increased risky behavior, while learning
both statuses decreased risky behavior. Learning the HIV status in 2004 did not
seem to affect chances of divorce for either HIV-negative or HIV-positive MLSFH
respondents after 2004, while it reduced the number of sexual partners among HIV-
positive respondents, reduced fertility, and increased condom use with spouses for
both HIV-negative and HIV-positive respondents. There were also relatively few
differences after two years in terms of savings, income, expenditures, and employ-
ment between MLSFH respondents who learned and did not learn their status as
part of the 2004 MLSFH HTC.%79-8 However, HIV/AIDS-related morbidity and
mortality at the household-level resulted in a diversification of income sources,
with women (but not men) reallocating their time, generally from work-intensive
(typically farming and heavy chores) to cash-generating tasks (such as casual la-
bor).® In addition, the arrival of ART services in the MLSFH study regions has
contributed to both better mental health and higher agricultural productivity, in-
cluding among HIV-negative individuals, because access to ART reduced uncer-
tainty about survival and resulted in more forward-looking decision-making. 6736

Sexual behaviors, HIV risks and HIV prevention strategies: Only 14.8% of female MLSFH
respondents had ever used a condom with their husband, but 62% of men report
having ever used a condom with a non-marital partner. Married couples with more
children were more likely to use condoms, and having been informed by experts
about AIDS prevention at home induced men and women to overreport condom
use within marriage.?” There was no association between religion, frequency of
church attendance and HIV infection on condom use within the current or most
recent marriage.%® However, for young people transitioning to marriage, condom
use was found to be increasingly acceptable.®*Y Moreover, in longitudinal obser-
vations among adolescents and young adults, hoping to marry later (rather than
earlier) was correlated with a later initiation of sexual activity, less recent sexual
activity, and a lower total number of lifetime sexual partners.’ The transition into
marriage was also associated with pronounced attitudinal shift regarding the ac-
ceptability of condom use within marriage, suggesting that attitudes about and
use of condoms are susceptible to change in the context of important life-course
transitions.”? Contrary to a common expectation, qualitative MLSFH data also re-
vealed that monetary exchanges and gifts in premarital sexual partnerships were
as much about the expression of love and commitment as they were about meeting
the financial needs of girls or the acquisition of sex for boys.?**? Polygyny and HIV
infection were found to be positively associated on the individual-level; on the eco-
logical level, however, the northern region—where polygyny is more common—
had a lower HIV prevalence compared to the southern and central region where
polygyny is less widespread. The positive individual-level association was due to
men in polygynous marriages having more extramarital sex than men in monog-
amous unions and an adverse selection of HIV-positive women into polygynous
unions. The negative ecological correlation was related to the distinctive struc-
ture of sexual networks produced by polygyny, the disproportionate recruitment
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of HIV-positive women into marriages with a polygynous husband, and the lower
coital frequency in conjugal dyads of polygynous marriages.*>**

Although sexual behavior generally declined with age, the MLSFH also re-
vealed that there continued to be considerable levels of sexual activity and HIV
infection risks among older Malawians. Hence, while older individuals are often
excluded in surveys in SSA, these populations can be highly relevant to studies of
sexual behavior and HIV risk, especially as ART improves the health and expands
the life expectancy of HIV-positive individuals.*>%

Migrants originating from rural areas were also shown to be more likely than
non-migrants to be HIV-positive and to have engaged in HIV risk behavior. How-
ever, while this association between migration and HIV risk or prevalence has been
shown in other contexts as well, the pre- and post-migration data available in the
MLSFH also provided evidence that HIV-positive individuals were more likely
migrate than those who are HIV-negative.?® This finding, which contradicts the
conventional perception about the relationship between HIV risks and migration,
resulted from migration related to marital instability that was more common for
HIV-positive individuals and individuals with high HIV infection risks.

The MLSFH has also provided essential insights into the strategies of preven-
tion that women and men in rural Malawi were using to reduce their HIV infection
risks. 33299799 For many within marriage, the extremes of complete fidelity or con-
sistent condom use were not considered possible or acceptable, and there was con-
siderable struggle to find strategies that were personally, and socially acceptable.
The emerging compromise strategy that has been documented using qualitative
and quantitative MLSFH data was to avoid extramarital sex “as much as possi-
ble”; when it was not possible, select a partner who was likely to be “safe”; when
that was not possible, use a condom.**#1% For married individuals, a primary
strategy was to try to persuade the spouse to be faithful.3**¢ For both women and
men, divorce was also increasingly seen as an appropriate response to the threat
that a spouse “will bring AIDS into the family”.173310! Life table probabilities of
divorce ranged from 40 to 65%, being among the highest on the continent, and
divorce rates in rural Malawi were also often higher for HIV-positive individuals
and women who were divorced or widowed have increasingly become less desir-
able marriage partners. 1?2 In addition, women who both delayed sexual debut
and did not marry their first partner were, once married, more likely to have ex-
perienced marital disruption and to be HIV-positive. 19 Marital partner choice and
divorce were therefore found to be two important behavioral strategies—distinct
from the ABC strategies that emphasize abstinence, condom use and faithfulness—
that women in rural Malawi deployed to manage their exposure to HIV.

Conditional cash transfers (CCTs), which have received considerable attention
as a potentially innovative and effective approach to the prevention of HIV, 104106
have been shown in the MLSFH to significantly increase the demand for learn-
ing one’s HIV status and the respondents participation in counseling subsequent
to HIV tests.* However, a MLSFH conditional cash transfer program that offered
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financial incentives to men and women to maintain their HIV status for approx-
imately one year (with rewards ranging from zero to approximately 4 months
wages) found no effects of the offered incentives on HIV status or on reported
sexual behavior,2? and these results somewhat question the “unconditional effec-
tiveness” of CCT programs for HIV prevention that has been suggested by re-
lated studies and some optimistic media reports.!%-1% In interpreting the above
results that are based on self-reported data on sexual behaviors, which is often
seen as a sensitive topic, it is important to highlight that comparing MLSFH sur-
vey responses about sexual behaviors across different interview modes (face-to-
face vs. audio computer-assisted self-interview vs. qualitative interviews) have not
found clear patterns of differential reporting of sensitive behaviors by interviewer
mode. 17719 There is therefore no clear indication that the self-reported sexual be-
havior in surveys misrepresents actual behaviors in systematic ways. This conclu-
sion is consistent with related studies based on sociocentric sexual network studies
that have shown that misreporting of sexual behaviors, even where common, bi-
ases prevalence estimates of sexual partnership patterns—such as concurrent sex-
ual partners—not necessarily towards zero, but rather in unknown directions. 1%

Health and mortality: Mortality levels among MLSFH respondents have been shown
to be similar to that of the Malawi population, including mortality differences by
gender, region and HIV status. %113 In addition to investigating mortality, a rela-
tively recent research focus of the MLSFH has been analyses of the epidemiologi-
cal transition in SSA, that is, the transition of disease patterns where the primary
causes of morbidity and mortality increasingly shift from communicable to non-
communicable diseases. The age group of mature adults (defined here as adults
aged 45+) in this context deserves particular attention as physical health declines
rapidly with age (Figure 8), and so does mental health. 14 The relatively poor health
of mature adults, however, is important as in Malawi and similar SSA low-income
countries, 80% of the additional persons-years lived among adults aged 25+ as a
result of increasing life expectancies during the next 50 years will occur among in-
dividuals aged 45+: 4.1 additional years, or 38% of the overall adult life expectancy
gain, will occur among individuals aged 45-64, and 5.1 years, or 47% of the adult
life expectancy gain, will occur among individuals aged 65+ (based on UN pro-
jections).115 The limited existing evidence on this topic, however, suggests that
chronic and disabling conditions among the mature adult population, resulting
from the cumulative effects of poor nutrition and frequent exposure to infectious
disease, led to significant levels of functional limitations in day-to-day activities
and a substantial gap between potential and actual economic productivity. 1>116-119
The MLSFH shed light on these issues in two distinct domains. First, analyses
of the MLSFH biomarkers (total cholesterol, LDL, HDL, ratio of total cholesterol
to HDL, albumin, creatinine and wr-CRP) found that only small proportions of
MLSFH respondents had biomarker values in the critical range as defined by de-
veloped country standards. While the correlational patterns among the biomark-
ers were consistent with observations from developed countries, the comparison
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Figure 8: SF12 physical health score among 2010 MLSFH respondents by age
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Notes: At age 20-40, the SF12 physical health score in the MLSFH has a mean of 51.6 (females) and
52.4 (males), with a standard deviation of 7.2 and 6.1 respectively. The average SF12 physical health
score for a 60 year old women is therefore more than 1 SD below the mean of 20—40 year old women,
with health rapidly declining further with age; the average SF12 physical health score of a 60 year old
male is .6 SDs below below the mean of 20-40 year old men, again, with further substantial declines
at older ages.

with other low-income populations showed remarkably similar age-specific pat-
terns of the biomarkers despite differences in the mode of blood sampling. The
biomarkers exhibited also only very modest associations with measures of socioe-
conomic status (SES), indicating that commonly-found associations between SES
and biomarker-based risk factors for age-related diseases among prime-aged and
elderly individuals may not necessarily hold in contexts such as rural Malawi
where individuals have been exposed to frequent infectious diseases and undernu-
trition.2#?® These MLSFH findings point to a potentially important “puzzle” in un-
derstanding non-communicable diseases in Malawi: despite strong hypotheses for
the existence of SES differentials in health (and the MLSFH biomarkers in particu-
lar), our results provided only weak evidence for variation in the MLSFH biomark-
ers for cardiovascular risk, non-specific inflammation, and renal or liver function-
ing by socioeconomic status. It is also possible that specific contexts of individuals
in poor high-morbidity SSA environments importantly affected the distribution of
these biomarkers and their association with SES and other behavioral /contextual
covariates, an aspect that is currently not well understood.

While these biomarker-based analyses did not indicate widespread chronic con-
ditions in the MLSFH study population, MLSFH data on self-reported functional
limitations (Table 5) showed that disabilities among mature adults were common,
and that the physical health may have been an important limiting factor for in-
dividuals’ social and economic activities. For example, in 2010, close to one third
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of respondents aged 45-64 indicated that they had moderate functional limitations,
and 8.5% reported being severely limited in their physical activities, and both phys-
ical limitations were substantially more common among individuals aged 65+.
Functional limitations were also strongly associated with reduced social and/or
economic activities (Table 5). For example, the percentage of individuals working
for income within the past week decreased steadily with increasing disability, and
individuals who reported limitations on physical activity also reported that their
work efforts (both within and outside the household) were substantially limited by
pain. Functional limitation was also associated with substantially lower subjective
well-being, with more than a quarter of severely limited individuals responding
that they were “somewhat unsatisfied” or “very unsatisfied” with their lives, as
compared to less than 4% of healthy individuals 45-64 and less than 6% of healthy
individuals 65+. Moreover, age patterns of the onset of functional limitations and
the transitions-over-time between different disability states in the MLSFH revealed
that the age-specific risks of experiencing an onset of functional limitations due to
poor physical health were high in this population compared to more developed
contexts, and onset of persistent disabilities happened considerably earlier in life.
For example, the MLSFH suggested that 45-year old women in Malawi can ex-
pect to spend 58% of their remaining 28 years of life with functional limitations,
while 45-year old men can expect to live 41% of their remaining 25.4 years subject
to such limitations (Figure 9). Disabilities related to functional limitations had a
substantial negative effect on individuals” labor activities, a major concern in this
agrarian context, and were negatively related to subjective well-being.!'® However,
health status varied strongly with income in this agrarian context, and a doubling
of income (causally) increased general health status by 10.2% and well-being by
12.5%.120

WHAT ARE THE MAIN STRENGTHS AND WEAKNESSES?

The MLSFH cohort was selected to represent the rural population of Malawi, where
the majority of Malawians live in conditions that are similar to those in the rural
areas of other countries in high HIV prevalence: health conditions are poor, health
facilities and schools are over-burdened and under-staffed, standards of living are
low and nutritional needs of adults, children and the elderly are often not met.
In addition to this focus on poor rural individuals that constitute the majority of
the Malawi and SSA population, main strengths of the MLSFH data include the
relatively large sample size, generally high data quality, the longitudinal design
covering more than a decade of health conditions and socioeconomic changes in
a rural SSA context with high HIV prevalence, and the broad focus of the MLSFH
that provides information about health (including biomarkers for HIV), social net-
works, social and economic contexts, sexual behaviors, marriage and marital tran-
sitions and household structures and dynamics.

Several weaknesses of the MLSFH are noteworthy. First, the MLSFH does not
have a nationally representative sample design, in part related to the considerable
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Figure 9: Distribution of remaining life expectancy (LE) by disability state
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The figure shows the proportion of remaining life an average individual will spend in healthy, mod-
erately limited, and severely limited life at age 45, 55, 65, and 75, for females (top panel) and males
(bottom panel). The height and area of each bar is proportional to the overall remaining life ex-
pectancy of the synthetic cohorts with initial ages of 45, 55, 65 and 75 years, and the differently
shaded areas represent the distribution of the remaining life expectancy across the three disability
states: healthy, moderately limited and severely limited. The bars do not necessarily reflect the or-
dering of these life-years by disability states as individuals in our analysis can recover and relapse
between disability states, so not all years of limitation are spent at the end of life. Analyses are
based on MLSFH respondents from 2006, 2008 and 2010, using longitudinal data to estimate age-
patterns of functional limitations and the transitions-over-time between different disability states
using a discrete-time hazard model. Based on these transition rates, multi-state life tables (MSLTs)
are estimated using microsimulation approaches to estimate the above LEs by disability state.
Source: Payne et al. 110
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costs such a study design would entail. As a result, urban contexts—where about
15% of the Malawi population live—are not reflected in the MLSFH, and the ru-
ral MLSFH study population is from only three study sites (Balaka, Mchinji and
Rumphi). Nevertheless, despite this limitation, the MLSFH reflects the consider-
able heterogeneity of social and demographic contexts across rural Malawi, and
comparison of the MLSFH study with the rural samples of nationally representa-
tive studies have shown few substantively-relevant differences in the composition
of MLSFH and national representative study populations (Appendix A3.4). A sec-
ond important concern in the MLSFH pertains to attrition. As is expected, the
MLSFH study population is subject to considerable attrition as a result of migra-
tion, temporary absences, and mortality (Figure 2). Attrition was sometimes re-
versed as attriters at one waves were reinterviewed again at subsequent MLSFH
waves. While the MLSFH made some efforts to follow migrants who left the
MLSFH study villages,? this migration follow-up was not comprehensive and did
not cover the most recent waves (a new project to update the migration follow-up
is scheduled for 2013). Our analyses of attrition indicated that even though re-
spondent characteristics often differ significantly between those who were lost to
follow-up and those who were re-interviewed and attrition was often predicted by
key respondent characteristics, the coefficient estimates for standard family back-
ground variables in regressions and probit equations for the majority of the out-
come variables were not affected significantly by attrition (see Appendix A5 and
related attrition analysesz'soful). Thus, the attrition levels observed in the MLSFH
may not necessarily represent a general problem for obtaining consistent estimates
of the coefficients of interest for most of these outcomes. These results, which are
very similar to those documented in other contexts,21712% suggest that multivari-
ate estimates of behavioral relations may not be biased due to attrition and thus
support the collection of longitudinal data.

CAN | GET HOLD OF THE DATA? WHERE CAN | FIND OUT MORE?

Public-use version of the MLSFH data without identifying individual or village
information are made publicly available with some delay after data collection.
MLSFH data up to 2010 (MLSFH 6) can currently be requested on the project web-
site at http://www.malawi.upenn.edu, and these data are also processed for in-
clusion at the ICPSR at the University of Michigan. Researchers interested in using
MLSFH data that have not (yet) been made available as part of the MLSFH public
use data files can submit a two-page proposal (including an analysis plan and IRB
plan) to the MLSFH principal investigator (mailto:hpkohler@pop.upenn.edu). If
deemed scientifically sound and not overlapping with ongoing MLSFH research
projects, researchers will then be asked to sign a Data Use Agreement to be able to
access and utilize the MLSFH data that are not part of the public-use data sets. All
analyses of the restricted MLSFH data are conducted in collaboration with mem-
bers of the MLSFH study team.
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KEY MESSAGES

¢ The Malawi Longitudinal Study of Families and Health (MLSFH) provides a
rare record of more than a decade of demographic, socioeconomic and health
conditions in one of the world’s poorest countries.

e MLSFH Data collection rounds in 1998, 2001, 2004, 2006, 2008, 2010 and 2012
for up to 4,000 individuals in three rural regions of Malawi.

¢ With more than 150 publications/working papers, the MLSFH is one of the
premier datasets for research on health, family dynamics, social/sexual net-
works and human capital in SSA.
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APPENDIX

This Appendix provides additional information about the MLSFH study areas and
study contexts, the sampling for the MLSFH and the refreshment of the MLSFH
sample over time, and the procedures for HIV testing and counseling that were
implemented as part of the MLSFH. This Appendix also provides comparisons of
the MLSFH study populations with nationally representative datasets, analyses
of attrition in the MLSFH sample, and discussions of some specific features of the
MLSFH data that have been widely used across many MLSFH-based papers. Some
of the information provided in this Appendix was previously published, but often
scattered across multiple publications. It is integrated and combined here for the
first time.

Content:
Al MLSFH study areas and context 40
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A2.1 MLSFH-sampling 42
A22 MLSFH 2007 Migration Follow-up 47
A23 Longitudinal identification and linkage of MLSFH respondents 48
A24 Common and distinctive features of the MLSFH fieldwork during
1998-2012 49
A3 MLSFH HIV testing and counseling (HTC) 52
A3.1 2004 MLSFH HTC and MLSFH experimental design offering finan-
cial incentives for learning HIV status in 2004 52
A3.2 2006 MLSFH HIV testing and counseling (HTC) 55
A3.3 2008 and 2012 MLSFH HTC 59
A3.4 Comparison of MLSFH HIV prevalence to other population-based
estimates 59
A4 Comparisons of the MLSFH with national representative samples: 59
A5 Analyses of attrition in the MLSFH 65
A6 Specific features of the MLSFH data and study design 74
A6.1  Social network data in the MLSFH 74
A6.2 Household/family rosters in the MLSFH 77
A6.3 Probabilistic expectation data in the MLSFH 79
A6.4 Marital histories and sexual behaviors 82
A6.5 Spouse, children and parent linkages in the MLSFH 86
A6.6 MLSFH Incentives Study: an experimental design offering financial
incentives for maintaining HIV status during 2006-07 88
A6.7 MLSFH 2009 Biomarker Study 92
A6.8 2012 MLSFH mature adults survey on mental health and well-being: 96
Additional References Cited in Appendix 98

A1. MLSFH study areas and context

The MLSFH is based in three districts in rural Malawi that have been the study
sites since 1998: Rumphi in the north, Mchinji in the center, and Balaka in the
south (Figure 1). In all of these three regions, the primary source of livelihood for
MLSFH respondents is subsistence agriculture, augmented with smallholder cash
crops, small-scale trade of agricultural products and other goods, and casual labor.
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Figure Al: Seasonality of harvest and labor demand in Malawi
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Rainy Season Dry Season
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Source: Adapted from USAID & FEWS NET 124

Transportation networks are relatively rudimentary with paved primary roads and
generally unpaved secondary roads, which may be impassable during the rainy
season. Communication infrastructure has importantly changed during the period
observed by the MLSFH. Cell phones were absent when the MLSFH was initiated
in 1998, but have spread rapidly since, and 37% of MLSFH respondents owned a
cell in 2010.

Marriage is nearly universal in rural Malawi, with more than 96% of women
having ever married by age 25-29, and more than 95% of men having ever married
by age 30-34.!! While the broad demographic, socioeconomic and epidemiolog-
ical conditions are fairly similar across the three MLSFH study regions, and also
across other parts of rural Malawi, some noteworthy differences across the MLSFH
regions include the following. Rumphi District, located in the northern region of
the country, follows the patrilineal system of kinship and lineage where residence
is primarily patrilocal, inheritance is traced through sons, and parents of a groom
pay bridewealth. The northern district, inhabited primarily by Tumbukas, is pre-
dominantly Protestant. Mchinji District, located in the central region, follows a less
rigid matrilineal system whereby residence may be matrilocal or patrilocal or nei-
ther (among MLSFH participants in Mchinji, about 75% follow a patriolocal tradi-
tion). The Center is primarily inhabited by Chewas, with almost equal proportions
of Catholics and Protestants. Balaka District, which is located in the southern re-
gion, is primarily inhabited by Lomwes and Yaos and has the highest proportion
of Muslims. The region follows a matrilineal system of kinship and lineage system
where residence is ideally matrilocal, although it is not uncommon for wives to
live at least some period of time in their husband’s village. The Balaka region also
exhibits a lower age of sexual debut and larger numbers of lifetime sexual part-
ners than the other MLSFH study regions, and residents tend to be less educated
and poorer than those living in the north, leading to higher levels of migration.
HIV/AIDS prevalence in the southern region is significantly higher than in the
northern and central region.

Work effort in Malawi is highly s