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[a]Introduction

The environmental dimensions of the HIV pandemic remain little explored, despite the
centrality of the natural environment in the livelihoods of the rural poor across Africa (Hunter
et al. 2008). Nowhere is the empirical investigation of these linkages more important than in
southern Africa, which has the highest rates of HIV infection in the world (UNAIDS 2008).
In South Africa (the setting of this chapter) one in six prime-age adults (15-49 years) is HIV
positive (Shisana et al. 2009). The region is also plagued by chronic food insecurity in which
the livelihood impacts of HIV may be an exacerbating factor (de Waal & Whiteside 2003;
Misselhorn 2005). At the same time, natural resource harvesting makes an important
contribution to rural livelihoods in the region (Shackleton et al. 2001). In this context, the
extent to which natural resource harvesting might mitigate the impacts of HIV on household
food security is a topic worthy of serious scholarly attention, and is the focus of this chapter.

Rural communities across southern Africa make extensive use of wild natural resources such
as fuelwood, edible wild vegetables, wild fruit, edible insects, bushmeat, and medicinal plants
(Clarke et al. 1996; Shackleton et al. 2002; Letsela et al. 2002; Twine et al. 2003). The levels
of use are often substantial; rural South African households consume a mean of 5.3 tonnes of
fuelwood, 104 kg of edible wild fruit and 58 kg of wild vegetables per year (Shackleton &
Shackleton 2004). In the face of difficult economic conditions, these natural resources offer
inexpensive alternatives to otherwise purchased goods. The combined direct-use value of
these resources averages roughly US$520 per household per year in South Africa
(Shackleton & Shackleton 2004) and is comparable to that of crop and livestock production
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(Dovie et al. 2002). This constitutes a savings if these resources are harvested without
financial cost.

Households also sell a range of raw and processed natural products to earn income (Brigham
et al. 1996). Although variable, these incomes are generally modest (Shackleton et al. 2008).
Dovie et al. (2002) calculated that households in a rural village in South Africa earned a mean
total of US$127 per year from natural resources trade.

Taken together, these varied uses of natural resources constitute a 'rural safety net', buffering
households against hardship and crisis (Shackleton & Shackleton 2001; Shackleton &
Shackleton 2004; Paumgarten 2006). This is especially important in the current era of rising
mortality rates among prime-age adults in South Africa due to AIDS (Kahn et al. 2007) . A
nascent body of research in South Africa is beginning to shed light on how resource use might
buffer HIV-impacted households against food insecurity. Kaschula (2008) showed that the
use of wild foods may render households more economically resilient, but that households
associated with HIV proxies often make less use of such resources, possibly due to labor
shortages or stigma. Focusing on children, McGarry & Shackleton (2009) found the highest
use of wild foods among children from households characterized as HIV-afflicted, especially
among those not attending school. Selling wild foods was also a more common activity
among such children. The use of these wild foods improved the children's dietary diversity
and protein intake. It is unknown what influence cash savings from resource use might have
in shaping food security after an AIDS death, but early evidence from our own ongoing work
suggests that households impacted by a prime-age adult death may collect natural resources to
supplement previously purchased goods, including food (Hunter et al. 2007).
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While these studies suggest important linkages between HIV, natural resource use and food
security, they relied on proxy measures, such as presence of orphans or chronic illness or
death of a prime age adult, rather than data on cause of death to identify HIV-mortality
impacted households.

The study presented in this chapter thus makes an important

contribution to advancing knowledge on this topic, since it used mortality data from a rural
South African health and demographic surveillance system to identify households which had
experienced the recent death of a prime-age adult due to HIV-related causes. This study
examined food security among HIV-impacted households, compared to non-HIV-impacted
households, with a particular focus on the role of natural wild resources (e.g. wild foods) in
shaping household resilience following the death of a prime-age adult.

[a] Study Setting, Data and Research Methods

[b]Study site

The study was conducted in the Agincourt Health and Demographic Surveillance Site in
Bushbuckridge rural municipality, Mpumalanga Province, South Africa. Named after one of
the local villages, the Agincourt site consists of 24 villages, comprising over 14 000
households and 84 000 people. Village size ranges from 480 to 6 834 in population.
Approximately a quarter of the residents are former Mozambican refugees, most of whom
fled to South Africa during the civil war in Mozambique in the 1980’s.

The area is typical of rural communities across South Africa, being characterized by poverty
and high human densities. Few households are able to support themselves on agriculture
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alone, primarily due to the shortage of land and declining interest in agriculture as a result of
the previous government’s forced relocation and separate development policies for black
South Africans (Hargreaves & Pronyk 2003). Due to poor local employment opportunities, a
large proportion of adults are migrant labourers, working on commercial farms and in towns
and cities across the country.

HIV prevalence in the region, estimated from antenatal surveillance data, was 19% in 1998
(DOH 1998), while AIDS and TB (often associated with HIV) are the leading causes of death
for adults between the ages 15-49 in the study site (Kahn et al. 1999). Furthermore, mortality
among young adults increased fivefold in the study site over the decade between 1992-1993
and 2002-2003, attributed largely to the emerging HIV pandemic (Kahn et al. 2007).

In terms of environmental conditions, the area is characterized by poor soils and highly
variable rainfall. The underlying geology is primarily coarse granite and gneiss, giving rise to
leached, sandy soils. The region is semi-arid, with a mean annual rainfall of 650 mm. The
natural vegetation is predominantly broad-leaf savanna woodland.

[b]Data sources

Three data sources were used for this study:
1) Agincourt Health and Demographic Surveillance System (AHDSS): Data on the
demographic characteristics of Agincourt households and individuals was provided through
the longitudinal health and demographic surveillance system of the University of the
Witwatersrand/Medical Research Council’s Rural Public Health and Health Transitions
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Research Unit (abbreviated hereafter as the Agincourt Unit). Since 1992, the Agincourt Unit
has collected census data at 12-18 month intervals from all households in the AHDSS site.
The resulting data are incredibly rich in socio-demographic detail, allowing identification of
key household characteristics (e.g. size, male/female headship, age composition, socioeconomic status). The AHDSS also provided data on individual mortality, which was crucial
for our study design which required the differentiation between households with different
types of adult mortality experience.
2) Quantitative Survey: We surveyed 290 households with differing experience of an adult
mortality, collecting data on food security and use of wild natural resources (refer to
household survey and sampling design below).
3) Remote Sensing: The state of the local natural environment, in terms of woodland cover,
was assessed for the study villages using satellite imagery. Additional detail is provided
below.

[c]Household mortality experience
Mortality experience is the primary analytical variable in the study, and the Agincourt Unit’s
demographic surveillance data were used to identify households that had experienced the
death of an adult member during the past two years. Cause of death was obtained from the
AHDSS. This is ascertained by the Agincourt Unit through ‘verbal autopsies’ undertaken for
each mortality experience within the study site after each annual census (Kahn et al. 2000;
Kahn et al. 2007). Within a verbal autopsy, a trained lay fieldworker interviews the closest
available caregiver of the deceased in the vernacular, using a structured questionnaire. The
interview transcript is then assessed independently by two medical doctors to assign a
probable cause of death. If these doctors’ perceptions correspond, the diagnosis is accepted.
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If they differ, the two doctors discuss the case to try to reach consensus. If no agreement is
reached, the interview transcript is sent to a third doctor who has not seen the prior
diagnoses. If there is agreement between the third assessment and one of the other two, this is
accepted as the most probable cause of death. If consensus can still not be reached between at
least two doctors, cause of death is logged as “ill-defined”. This approach to verbal autopsy
was validated locally using hospital records in the 1990’s (Kahn et al. 2000), and has recently
been re-validated specifically for HIV/AIDS assessment (Kahn et al. 2007). The data from
the verbal autopsies thus allowed classification of HIV-related deaths (which are not reflected
on death certificates) and other mortality experiences.

The study focused on mortality of prime-age adults (15-49), as this age range represents the
period of largest economic contribution to the household, as well as being the ages of those
most susceptible to HIV infection. Deaths occurring in this age group over the two years
prior to the survey were classified as either HIV-related (abbreviated hereafter as ‘HIV
death’) and non-HIV-related (abbreviated hereafter as ‘non-HIV death’). Non-HIV deaths
were further classified as ‘sudden’ (e.g. heart attack, motor vehicle accident) or ‘slow’ (e.g.
cancer). We used these mortality classifications to sample households from three mortality
strata: 1) HIV mortality: experienced a prime-age adult death due to HIV-related causes in the
two years prior to the survey, 2) non-HIV mortality: experienced a sudden prime-age adult
death, where cause of death was not related to HIV, in the two years prior to the survey, and
3) no mortality: experienced no death of a prime-age adult in the two years prior to the
survey. Non-HIV mortality households were included in the survey since we were unable to
directly address the question of HIV morbidity, due to the cross-sectional nature of the study.
More specifically, by comparing households with HIV and sudden non-HIV deaths, we aimed
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to indirectly capture some of the unique impacts of HIV mortality, which often includes a
preceding long period of illness.

[c]Household survey
The survey instrument was developed based upon central literature in the relevant fields, as
well as the investigators’ previous experience in the Agincourt field site. The instrument
focused on 1) food security, 2) livelihood strategies, and 3) use of natural resources,
especially in relation to meeting household food requirements.

The survey’s three topical sections were:
1) Household food security was assessed using accepted proxy indicators and methodologies
appropriate for the local context (see Hoddinott (1999) and Hendriks (2005)). Our choice of
methods, based on trade-offs between time, cost, accuracy and the expertise required, was as
follows: i) Dietary Diversity Index for 99 food items, including commonly used species of
wild foods, recording whether the item was eaten by household members at least once in the
last week, month, year, or not at all (see Hoddinott & Yohannes (2002); Swindale & Bilinsky
(2005)), ii) Household Experience of Hunger and Access to Food, such as number of times in
the last 30 days in which the household worried about, or ran out of, food (see Household
Food Insecurity Scale (FANTA 2004) or the Food Access Survey Tool (Coates et al. 2003)),
and iii) Coping Strategies based on frequency of short-term responses to food shortage, such
as skipping meals or asking neighbors for food (see Maxwell (1996) and Maxwell et al.
(1999)). All of the above methods were adapted for local conditions through insight gained
from three focus groups with local women. The focus group participants assisted in the
development of lists of foods eaten locally, as well as coping strategies used when facing food
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shortages.
2) Adaptive livelihood strategies, which are longer term livelihood strategies in contrast to
short-term ‘coping’ strategies, were assessed in the context of food security for all
households. This survey section dealt with household livelihood strategies which relate
directly to household food provisioning, including agricultural production, purchasing food,
and gathering wild foods. Indirect provisioning, such as when resources are used as sources
of household income, were also quantified. The role of social capital in livelihoods and
coping strategies was assessed in terms of reliance on social networks, such as borrowing
food from neighbours, friends or family. Participation in social groups such as women’s
groups, churches or burial societies was also recorded in the survey’s livelihoods section.
3) Household use of wild natural resources for a) direct provisioning of food, b) selling to
earn money, and c) saving money through not having to buy commercial alternatives, was
recorded. There was a certain degree of overlap between the food security, adaptive
livelihood strategies and woodland resource use sections, and this was purposeful to ensure
thorough coverage and allow triangulation of the collected data.

The cross-sectional nature of the survey posed a major analytical challenge. For this reason,
we asked all households about recent changes in their food security, livelihoods and resource
use. For those sampled households which had experienced an adult mortality in the last two
years, we also asked carefully phrased questions about changes in food security, livelihood
strategies, and use of woodland resources specifically as a result of the passing of the
household member.

The survey was conducted by experienced local fieldworkers from the Agincourt Unit. The
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respondents were typically the female household member primarily responsible for food
acquisition and preparation, as well as acquisition of woodland resources. The survey was
conducted in May and June 2006, using the dominant local language of the field site
(Shangaan).

[c]Woodland cover
The Normalised Difference Vegetation Index (NDVI) was used as an index of woodland
cover around villages. Data from Landsat 5 TM images (May 2004) allowed calculation of
NDVI in ERDAS Imagine. Such indices are commonly used as indicators of environmental
change’s impact on vegetation greenness (Wang et al. 2003; Zhou et al. 2003). Chlorophyll absorbs
red light and the mesophyll tissues in plants scatter near infrared light -- the NDVI is the difference
between the values in the red and near-infrared bands divided by the sum of these same values (Tucker
1979). This ratio varies from -1 to 1, and negative values indicate senescent or dead vegetation.
Positive values reflect actively growing green vegetation. NDVI values saturate at high biomass
(Huete et al 2002), but preliminary field work shows that Agincourt, which falls in a semi-arid
savanna region, does not contain areas with high enough biomass to approach this saturation point.
This provides evidence that the NDVI can effectively proxy for vegetation cover in the region. Tree
biomass (e.g. fuel wood) and productivity (e.g. seed production, stem growth) are also positively
correlated with NDVI (Foody et al. 2001; Mutanga and Skidmore 2004). As such, the availability of
natural resources used directly by Agincourt residents (i.e. wild foods, fuel wood) can be effectively
mapped with this greenness proxy. For this study, the NDVI was averaged across all 30m x 30m

pixels in 1 km buffers around each village, giving a mean village NDVI value per village.

[c]Sampling design
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The household survey included 290 households. A stratified random sample of households
was drawn from the AHDSS database across the three mortality strata as follows: 1) HIV
mortality: n=109, 2) non-HIV mortality: n=71 and 3) no mortality: n=110. The third category
constituted a control stratum. This sampling frame enabled quantification and comparison of
food security and resource use across the three strata. The original intent of interviewing 100
households per category, determined by available project resources, was adjusted since
insufficient households met the criteria for the ‘non-HIV mortality’. Still, the constraints
within this category allowed for increased sampling of the other strata. Selected households
were located in the field using their unique identifier number on digital aerial photographs
used by the Agincourt Unit in their annual census. This is one example of the benefit of
linking with a surveillance site. Indeed, within this project, embedding the work within the
AHDSS enabled us to a) draw a random stratified sample from a known population, b)
incorporate actual cause of death, rather than HIV proxies, and c) include other household
data, such as size and socio-economic status, within the analyses.

As noted, the Agincourt Unit’s database provided background on each sampled household’s
socio-economic status (SES). SES was reflected through a wealth ranking based on
household ownership of assets (e.g. appliances) and access to services and amenities (e.g. a
water tap in the yard). Household SES score was derived from principal component analysis
of the wealth ranking and is a relative value. These scores were then used to classify
households into SES quintiles.

[c]Data analysis
Dietary diversity, experience of hunger, coping strategies and resource use variables were
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expressed as both ordinal and binary outcomes. As an example, inclusion of a food item (e.g.
beef) in the household diet was expressed as 1) an ordinal scale of frequency (at least once in
the last week, month, year, or not at all) and 2) as a binary yes/no response for each of these
frequency categories individually.

Several steps were taken to calculate a dietary diversity score, reflecting both diversity and
frequency of particular foods. First, frequency per food item was converted to a weekly
fraction as follows:
1) At least once in the last 7 days (1 week ): 1/1 = 1
2) At least once in the last 30 days (30 days/7 days = 4.29 weeks): 1/4.29 = 0.23
3) At least once in the last 12 months (365 days/7 days = 52.14 weeks):

1/52.14 = 0.02

4) More than 12 months ago/never: = 0
These values were then summed for all 99 food items to give an absolute dietary diversity
score out of 99, which then incorporated both the range of food items eaten and the frequency
of consumption. This additive value was then converted to a proportional dietary diversity
score by dividing the absolute value by the maximum possible (99).

Bivariate associations were explored between household food security, adult mortality
experience, proximate woodland cover, household use of woodland resources for
consumption or sale, and socio-economic status, as well as other relevant household
characteristics (e.g., household size). Statistical tests included Chi-squared test, logistic
regression and one-way analysis of variance (ANOVA) with Tukey post hoc test.
Multivariate models, such as multifactorial ANOVA, analysis of co-variance (ANCOVA)
with Tukey post hoc test, multiple regression analysis and multivariate logistic regression
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analysis, were then estimated to predict food security as a function of adult mortality
experience, household characteristics, resources use, and environmental context
simultaneously. In these models, only the more commonly used wild foods were considered.

[a]Results

Presentation of results is structured as follows: First, descriptive characteristics of the study
households within the three mortality strata are provided. We then examine associations
between household mortality experience and use of natural resources. Then, focusing
specifically on HIV-impacted households, the simultaneous influences of household
characteristics, use of key natural resources, and woodland cover, on food security are
analyzed. Finally, we investigate how adult mortality, household characteristics, use of
natural resources and woodland cover intersect to shape food security. Explanations and
implications of observed relationships are explored in the final discussion.

[b]Household characteristics

Mean household size did not differ significantly between the three mortality strata, averaging
roughly five permanent members. Households with a non-HIV adult death were significantly
wealthier, on average, than either HIV-impacted households or ‘no death’ households. This
was true both before the focal adult death (2003) and after (2005). SES score remained static
for HIV-impacted households over this period . Most households impacted by a non-HIV
death were in the two highest SES quintiles. HIV-impacted households were more evenly
distributed across wealth classes, with the poorest class over-represented relative to the 'no
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death' group (Figure 1). By contrast, the majority of households with no mortality had low or
intermediate SES, although few were in the poorest category. The odds of a household
experiencing an HIV adult death decreased among those with greater SES (Odds ratio (OR) =
0.81, p<0.05), while the converse was true for households with a non-HIV adult death
(OR=1.43, p<0.01). Household members participated in, or were members of, an average
total of roughly three social groups, clubs or organizations, and there was no significant
difference in this organizational dimension across the three strata. Membership in social
groups was greater among larger households (r=0.20, R2=0.04, p<0.001) and those with
higher SES (r=0.33, R2=0.11, p<0.001).

Neither time since the death, nor the total number of deaths over the last two years differed
between the two mortality strata. However, the role that the deceased had played in
providing food for the household differed slightly between the two categories of households.
While the deceased had commonly contributed income, tended fields and/or collected wild
natural resources in both categories, fewer had contributed income or tended fields among
HIV-impacted households, while fewer had collected wild foods among households where
the cause of death had not been HIV-related (Table 1)

Figure 1. Frequency profile of household socio-economic status classes (1 = poorest, 5 =
wealthiest) in 2005, differentiated by mortality experience.

Table 1. The role that the deceased had played in the household economy, with relevance to
food security, expressed as percent (%) of households in which the deceased had played the
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given role.
Role of deceased

HIV Death

Non-HIV Death

Contributed income

59.6

70.8

Tended food gardens and/or fields

59.6

64.6

Collected natural resources

51.9

46.2

[b]Associations between adult mortality and household use of woodland resources

[c]Use of wild natural resources as a source of food, cooking energy and medicine
Indigenous wild vegetables, fruit and insects were part of the diet of the vast majority of
households, with no statistically significant differences in prevalence of use between mortality
strata (Figure 2). Wild birds, fish and mammals were much less commonly used across all
three strata. Although fuelwood was the dominant energy source for cooking across all three
mortality strata, a higher percentage of HIV-impacted households (93%) used fuelwood than
households having experienced a non-HIV mortality (85%) or no mortality (83%).
Interestingly, there was no significant difference in relative frequency of households using
traditional medicine across the three strata.

Most households used wild vegetables and wild fruit more than once a week (when in
season), but relatively fewer HIV-impacted households (74%) made frequent use of wild
vegetables than households with a non-HIV death (85%) or no death (89%) (Figure 3). A 'no
death' household was thus significantly more likely to make frequent use of wild vegetables
than an HIV-impacted household (OR=2.82, p<0.05). This remained true even when
controlling for SES (which decreased the odds of a household using wild vegetables often)
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and household size (which increased the odds). Neither the time since adult death nor the
total number of household deaths experienced was associated with the likelihood of a
mortality-impacted household using wild foods.

Despite being less likely to make frequent use of wild vegetables, both types of mortalityimpacted households were more likely than 'no death' households to have increased their use
of wild vegetables in the last twelve months (HIV death to no death: OR = 0.11, p<0.005;
non-HIV death to no death: OR = 0.13, p<0.005). These patterns persisted when controlling
for SES and household size. Approximately 30% of households in both mortality strata
indicated they relied more on wild vegetables after the passing of their adult member than
before. Of the eleven households which indicated they had started eating foods in the last
twelve months which they had not eaten previously, all were households which had
experienced a recent adult death (HIV=6, non-HIV=5), and all had started eating wild
vegetables. Woodland cover, indexed by mean normalised difference vegetation index
(NDVI) in a 1 km buffer around each village, exhibited no association with whether
households used any given natural resource.

Figure 2. Prevalence of the use of wild foods, fuelwood and traditional medicine across
mortality strata.

Figure 3. Prevalence across mortality strata of the use of wild foods more than once a week.
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[c]Use of wild natural resources to earn and save money
Few households (14) sold natural resources, but of those that did, 86% (12) were mortalityimpacted households, most of which (7) had experienced a non-HIV death. Natural resourcebased products sold included reed mats, marula beer, and fuelwood. Because of the low
incidence, none of the logistic regression models were significant, but the pattern is certainly
of interest and worth additional exploration.

For a total of 13 wild natural resources, significantly more mortality-impacted households
indicated they used the resource specifically to save money as compared to those with no
adult death (Figure 4). At least one of the resources was used to save money by 32% and
38% of HIV and non-HIV-impacted households respectively, compared to only 6% of 'no
death' households. The resources most widely used for cost savings were grass hand brooms,
fuelwood and wild vegetables. For all resources except traditional medicine and marula beer,
slightly more 'non-HIV death' households than HIV-impacted households used the resource
for cash savings. These associations still held when controlling for woodland cover (mean
NDVI), and the likelihood of any household using at least one of these resources to save
money was greater among those with more woodland cover.

Households were more likely to use at least one type of resource to save money if they had a
higher SES (OR=1.28, p<0.05) or had more permanent members (OR=1.10, p<0.05). When
controlling for these two factors, mortality-impacted households were still more likely than
'no death' households to use at least one type of resource to save money (HIV death to no
death: OR=0.12, p<0.001; non-HIV to no death: OR=0.11, p<0.05). Households in which
more time had passed since the adult mortality were more likely to use wild fruit, insects,
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carvings and reed mats to save money.

Figure 4. Prevalence of the use of wild natural resources specifically to save money (only
those resources for which there was significant variation between mortality strata).

[b]The environmental contribution to food security among HIV-impacted households

In order to assess if otherwise-similar HIV-impacted households were more food secure if
they made use of natural resources and live in villages with better woodland cover, we
analyzed food security among HIV-impacted households in relation to use of wild vegetables,
wild fruit, and insects, use of natural resources to save money, sale of natural resources, and
mean village NDVI, controlling for SES and household size. With regard to dietary diversity,
higher weekly, monthly and proportional dietary diversity scores were associated with higher
SES, while dietary diversity over 12 months was positively associated with household size
(Table 2). All four dietary diversity measures were positively associated with household use
of wild fruit and insects, and households using wild vegetables also generally had higher
dietary diversity scores for the year. Households using resources to save money had generally
eaten a greater number of food items in the last month. Neither woodland cover (mean
NDVI) nor using resources to earn money were associated with dietary diversity. None of the
models for experience of hunger or coping strategy for HIV-impacted households were
significant, except that households with higher SES were less likely to have skipped meals for
an entire day in the last week (OR=0.79, p<0.005).
Table 2. Multivariate regression estimates for the four dietary diversity indices among HIVimpacted households (n=109). Values for independent variables are beta coefficients (p<0.05
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in bold italics).
Foods items
Variable

Foods items

Foods items

eaten in the last eaten in the last eaten in the last

Proportional
dietary

week

month

year

diversity score

R2=0.24

R2=0.27

R2=0.33

R2=0.26

p<0.001

p<0.001

p<0.001

p<0.001

Beta coefficients
SES

0.20

0.21

0.09

0.21

Household size

0.17

0.14

0.17

0.16

Use wild vegetables

0.12

0.13

0.29

0.13

Use wild fruit

0.24

0.27

0.31

0.26

Use insects

0.30

0.25

0.36

0.30

Use to save money

0.02

0.24

0.09

0.09

Use to earn money

0.11

0.03

-0.01

0.09

Mean NDVI

-0.04

-0.07

-0.04

-0.05

Model

[b]The intersection between HIV mortality, poverty, resource use, woodland cover and food
security

The final set of analyses reflect the simultaneous associations between food insecurity, death
of a prime-age adult due to HIV, poverty, resource use and environmental context, while
controlling for household size. HIV-impacted households had significantly lower mean
dietary diversity than 'no death' households, net of the other variables (Table 3). HIVimpacted household only had lower dietary diversity than non-HIV death households when
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considering food items eaten over the last year. Poorer households (low SES) had
significantly lower dietary diversity than wealthier households for all measures of dietary
diversity, and the use of wild fruit and insects was associated with higher dietary diversity. In
addition, the number of food items eaten in the last month and year was higher in households
which used wild vegetables. Dietary diversity over the last month was also higher in
households which used natural resources to save money. Neither woodland cover (mean
NDVI) nor using resources for income generation was associated with the household dietary
diversity.

Households with no mortality were less likely than HIV-impacted households to have had
multiple experiences of hunger (Table 4). Wealthier households were less likely to have
worried about food or gone hungry in the last 30 days. Households which used wild
vegetables and insects were less likely to run out of food, but slightly more likely to run out if
there was good woodland cover around their village. Households which used insects were
also less likely to have had all three experiences of hunger. Experience of an adult mortality
had no significant effect on household coping strategies in the multivariate models. The only
model with any significant independent variables predicted a significant decrease in the
likelihood of a household skipping meals for a day with increasing SES (OR=0.63, p<0.001).

Table 3. Results of the analysis of covariance (ANCOVA) models for dietary diversity
indices across mortality strata. Adjusted means for mortality strata with common superscripts
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are not significantly different from each other (p<0.05). Values for independent variables are
beta coefficients (p<0.05 in bold italics).
Foods items

Foods items

Foods items

Proportional

eaten in the

eaten in the last

eaten in the last

dietary diversity

last week

month

year

score

R2=0.25

R2=0.26

R2=0.24

R2=0.26

p<0.001

p<0.001

p<0.001

p<0.001

HIV mortality

22.6a

33.6a

58.6a

0.259a

Non-HIV mortality

23.0ab

33.8a

60.2ab

0.262ab

No mortality

25.1b

36.9b

61.8b

0.287b

SES

0.27

0.27

0.18

0.28

Household size

0.04

0.061

0.11

0.05

Use wild vegetables

0.08

0.11

0.19

0.10

Use wild fruit

0.12

0.17

0.21

0.14

Use insects

0.31

0.26

0.24

0.30

Use to save money

0.02

0.14

0.01

0.05

Use to earn money

0.02

0.02

-0.01

0.02

Mean NDVI

0.04

-0.04

0.04

0.02

Variable

Model

Adjusted means

Beta coefficients

Table 4. Results of statistically significant multivariate logistic regression models comparing
experience of hunger for HIV-impacted households to households with a non-HIV death or no
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death. Values are odds ratios: >1 indicates an increase in likelihood, <1 indicates a decrease
in likelihood (p<0.05 in bold italics).
Worried about

Ran out of

food

food

LR chi2=29.09

Went hungry

All three

LR chi2=36.64

LR chi2=19.60

LR chi2=19.60

p<0.005

p<0.001

p<0.05

p<0.05

Non-HIV death

1.83

2.29

1.48

1.62

No death

0.78

0.87

0.58

0.46

SES

0.80

0.77

0.75

0.80

Household size

1.02

1.00

1.01

1.02

Dropped

0.26

0.92

0.78

Use wild fruit

2.03

2.55

1.31

0.87

Use insects

0.53

0.33

0.61

0.43

Use to save money

1.71

1.05

1.15

0.92

Use to earn money

3.43

2.99

1.51

1.40

Mean NDVI

1.04

1.05

1.02

1.02

Variable

Model

Odds ratios (HIV=ref)

Use wild vegetables

[a]Discussion
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This project was designed to elucidate the role of the use of wild natural resources, especially
wild foods, in food security among HIV-impacted households. By taking poverty, indexed by
SES, into consideration, and comparing HIV-impacted households with those impacted by a
sudden non-HIV adult death or no death, we aimed to unravel the nuances between adult
mortality, poverty, resource-use and food security.

On the whole, the study suggests that mortality-impacted households are generally less food
secure than households not directly impacted by an adult death. However, HIV-related
mortality does not appear to necessarily represent a unique form of mortality impact. Within
our examination, HIV-impacted households and households experience other forms of adult
mortality were similarly impacted by food insecurity. Even so, although not unique regarding
general food security, adult HIV-related mortality was associated with lower dietary diversity
and food sufficiency, even when controlling for socio-economic status (SES). This is in
contrast with Kaschula (2008) who also found lower food quantity security scores in AIDSafflicted households, but no significant impact on short-term dietary diversity. However,
Kaschula only considered dietary diversity within the last 48 hours, whereas this study
considered longer periods of time (the last week, month and year), which have been more
sensitive to differences in dietary diversity.

Our findings point to the general importance of wild foods, especially wild vegetables, fruit
and insects, in the local diet . This concurs with findings of other studies such as Twine et al.
(2003) and Kaschula (2008) and accounts for the lack of any discernible difference in the
prevalence in use of these resources between mortality strata. One exception is the use of
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wild vegetables, where households which had experienced an HIV death tended to use these
foods less frequently. The lessened consumption of wild vegetables is likely due to the
deceased’s prior role as resource collector. Indeed, reduced resource collection due to a
reduction in human capital in households characterized by AIDS proxies was also observed
by Kaschula in her South African research (2008). Nevertheless, in the study presented here
some mortality-impacted households (regardless of cause of death) became more reliant on
wild vegetables after an adult mortality, and in some cases, added wild vegetables as a new
item to the household diet. Human resources were less limited in such households and,
therefore, collection constraints less likely to be felt.

Central to this study was the question of whether the use of natural resources translated into
improved food security for vulnerable households. The consumption of wild foods did,
indeed, contribute to dietary diversity. In addition, results suggest that the consumption of
wild vegetables and insects mitigated against actually running out of food. As related to
mortality, wild foods, especially wild vegetables, played a more important role in the diet of
mortality-impacted households than those without such experience. Even so, mortalityimpacted households still tended to have less diverse diets than households with no mortality.
In this way, the use of these resources did not fully mitigate mortality impacts on food
sufficiency. Based on these findings, we conclude that the use of natural resources may be
seen as an important component of dietary coping strategies of mortality-impacted
households, but not as a fully supportive safety net.

The strong association identified between mortality experience and use of natural resources
specifically to save money is also noteworthy and important. Generally, this association
24

points to the broader ‘safety net’ function (beyond food provision) that natural resources play
in rural livelihoods particularly in times of crisis (Shackleton & Shackleton 2004). In fact, the
use of resources for cost savings was far more prevalent than the use of natural resources for
income generation. That said, given the cross-sectional nature of the study, it is not possible
to discern the extent to which cost savings through natural resource use actually contributed to
economic resilience and/or improved livelihoods more generally.

HIV-mortality impacted households did not appear unique in their use of natural resources for
cost savings. However, such a strategy was more prevalent among non-HIV mortality
households. In many cases, these households endured the sudden loss of income due to the
death of a breadwinner, and the intensified use of natural resources appeared to be a response
to worrying about having enough food. In this way, natural resources may provide a short
term coping mechanism for sudden household shocks of this form. Even so, the likelihood of
using woodland resources to save money was greater as time passed since mortality, thereby
also suggesting a longer-term adaptive strategy for many households. The positive
relationship between cost savings strategy and local woodland cover may indicate that greater
resource abundance enhances the likelihood of levels of use which afford real cost savings.

Interestingly, greater levels of woodland cover was not associated with more use of wild
foods or better food security among HIV-impacted households. As noted in the methods
section, woodland cover is not a reliable proxy of particular forms of resource abundance,
especially for resources such as wild herbs. It also cannot be used as a direct measure of
resource availability around the village, as this is also influenced by factors such as
institutional regulation of resource use. That being said, households living in local villages
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with poor vegetation cover have to invest more time in securing some resources, such as wild
fruit or firewood (Kirkland et al. 2007; Giannecchini et al. 2007).

While mortality was, indeed, associated with household food insecurity, our work suggests
that poverty is central in shaping food security. Poor households, regardless of recent adult
mortality experience or woodland cover, were similarly vulnerable. This observation is very
important, and echoes the findings of other studies such as Peters et al. (2008), that show that
much of the observed hardship associated with HIV is essentially due to preexisting levels of
poverty. Even so, mortality experience matters. After controlling for socio-economic status,
HIV-impacted households tended to be less food secure than non-impacted households.

In contrast to the conventional view that HIV systematically erodes household capital and
causes poverty (Masanjala 2007; Whiteside 2002), we found that household socio-economic
status (as measured through possessions) had not changed among those impacted by an HIVrelated mortality. That is not to say that such households were not worse off financially after
the death, but household assets had not noticeably eroded. Of course, it is also possible that
two years is not a sufficiently long period to observe mortality impacts on the household asset
base.

Finally, this study was cross-sectional in design, which has certain limitations. For example,
we were not able to shed much light on the impact of HIV-related illness on household food
security prior to the death. Longitudinal studies are thus needed to gain greater understanding
of the longer-term dynamics between adult mortality, livelihoods, environment and food
security. Even so, embedding this work within a demographic surveillance site has allowed
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for the addition of substantial nuance to the examination related to cause of death – allowing
disaggregation of mortality to better explore the unique nature of AIDS impacts.

The work presented here, combined with prior work on AIDS mortality and food security,
begins to add nuance to our understanding of one among many myriad impacts on affected
households. The story emerging is one in which adult mortality exacerbates existing
vulnerabilities to food insecurity, primarily associated with poverty. The story, too, involves
natural resources, and in this way, we aim to contribute to understanding of the environmental
dimensions of the AIDS pandemic. Specifically, we find that proximate natural resources act
as a ‘safety net’ allowing for cost savings and, in some cases, creation of resource-based
products sold for generation of household income. With a focus on AIDS, however, the
mortality shock to the household is not unique – we find that adult mortality negatively
impacts household well-being, regardless of its underlying cause. In this way, programs and
policies aiming to enhance food security and/or manage local natural resources, would do best
to target vulnerable, mortality-impacted households more broadly, as opposed to a singular
focus on those impacted by adult mortality resultant of AIDS.
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Figure 1. Frequency profile of household socio-economic status classes (1 = poorest, 5 =
wealthiest) in 2005, differentiated by mortality experience.
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Figure 2. Prevalence of the use of wild foods, fuelwood and traditional medicine across mortality
strata.
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Figure 3. Prevalence across mortality strata of the use of wild foods more than once a week.
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Figure 4. Prevalence of the use of wild natural resources specifically to save money (only those
resources for which there was significant variation between mortality strata).

