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Abstract
Poor dietary quality is an underlying contributor to the high rates of maternal and child undernutrition in Timor-Leste. The majority
of households own livestock: however, the consumption of domestic animal-source food (ASF) is low, and there are few reports of
the utilisation of non-domesticated species. This mixed-methods study was conducted in three villages frommid-2015 to mid-2017.
Two hundred and three households with children under 24 months were enrolled in the quantitative study of maternal and child
dietary diversity. To explore factors affecting householdASF consumption, 12 key informants were recruited for in-depth interviews
and 312 participants, mostly mothers and fathers of young children, for focus group discussions. Participants expressed a desire to
consume more ASF. Barriers to ASF consumption include having low income or limited income streams, high levels of small
livestock morbidity and mortality leading to small or unstable flock or herd sizes, reserving livestock for sale and ceremonies, and
living far from forested areas or where hunting is not allowed. Factors that enable greater ASF consumption include villages being
located near forested areas with wild animal populations, those that observe a large number of ceremonies of long duration,
households with a greater number of small livestock, and where women are able to make autonomous decisions about livestock
assets. Findings suggest that policies and programs designed to achieve sustainable improvements in household nutrition would
include a focus on women and improving the health and production of small livestock species frequently utilised by households.
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1 Introduction

Undernutrition is a major challenge in Timor-Leste, with one-
quarter of non-pregnant mothers (aged 14–60 years) being
underweight (BMI < 18.5 kg/m2), and one-eighth having short
stature (height < 145 cm) (MoH 2015). Poor maternal

nutrition pre- and post-conception leads to increased
chances of preterm birth, low birthweight at term
(birthweight <2500 g), neonatal mortality, child wasting
(when children are more than two standard deviations be-
low the World Health Organisation (WHO) Child Growth
Standards median for weight for length/height, WHZ), and
stunting, (when children are more than two standard devi-
ations below the WHO Child Growth Standards median
for length/height for age, HAZ) (ACC/SCN 2000; NSD
et al. 2010; WHO 2008). In Timor-Leste, a nationally-
representative nutrition survey in 2013 reported that
wasting from acute undernutrition affects 11% of children
aged 0–59 months, while stunting from chronic undernu-
trition affects 50% of children aged 0–59 months
(Table 1), with 10% of infants already stunted by 5 months
(MoH 2015). Child stunting is significantly associated
with thinness of the mother if she is the primary carer
(MOH 2015). Although the prevalence of stunting has
decreased from 58% since the Demographic and Health
Survey (DHS) in 2009–2010 (NSD et al. 2010), it remains
unacceptably high given the long-term outcomes including
decreased cognitive ability, limited capacity for physical
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labour, lower earning capacity, and increased risk of com-
municable and non-communicable diseases later in life
(DeBoer et al. 2012; WHO 2010a).

Micronutrient deficiencies are also common, with almost
40% of non-pregnant mothers (aged 14–60 years) anaemic
(Hb < 120 g/L) - about 40% of which are due to iron deficien-
cy, and 13.5% vitamin A deficient (serum retinol <1.05 μmol/
L) (MoH 2015). In children (aged 6–59 months), 63% are
anaemic (haemoglobin <110 g/L) – of which 30% are due to
iron deficiency, 34% are zinc deficient (<8.7 μmol/L), and 8%
are vitamin A deficient (serum retinol <0.7 μmol/L) (MoH
2015). The prevalence of anaemia is reported to have almost
doubled since 2009–2010, when 38.2% of children (aged 6–
59 months) and 21% of non-pregnant mothers (aged 15–
49 years) were reported to be anaemic (NSD et al. 2010).
Factors associated with this rise are unknown, and other anae-
mias due to deficiencies in folate, vitamin B2, vitamin B12
and copper, or parasitic, infectious, and genetic causes are yet
to be explored. Currently, there is no published data on the
nutritional status of adult men.

Inadequate dietary intake is an immediate cause of under-
nutrition. In 2013, the Timor-Leste Food and Nutrition Survey
(MoH 2015) found that 61% of households had an acceptable
food consumption score (FCS) (>42 unique foods consumed
within the household over the previous seven days). However,
individual dietary data was not collected for adults. Data

collection for this 2013 survey spanned the less-rainy to dry
post-harvest season, when food is more abundant. The 2009–
2010 DHS (NSD et al. 2010) collected information on mater-
nal food consumption during the dry and rainy season and
found that the most common food groups consumed in the
previous 24 h were grains (92% of mothers) and vitamin A-
rich fruits and vegetables (88%). Fifty-three percent of
mothers ate animal-source foods (ASF). No analyses were
published of associations between maternal nutritional status
and food group consumption, but in 2013, increased con-
sumption of vitamin A-rich fruits, eggs, and bread, biscuits
or cake were significantly associated with lower prevalence of
thinness. There was no association between household FCS
and maternal thinness (MoH 2015).

In 2013, it was found that only 18% of children (aged 6–
23 months) achieved the minimum acceptable diet (MoH
2015; WHO 2010b), with 79% of children consuming an
adequate number of meals but only 28% of children achieving
adequate dietary diversity, a measure of individual dietary
quality (MoH 2015). Higher household FCS was significantly
associated with higher quality diet in children (MoH 2015),
though animal-source foods (ASFs) are one of the least-
consumed food groups: about a quarter of children (aged 6–
23 months) consumed eggs, dairy, meat or fish, and in older
children (aged 24–59 months) ASF consumption ranged be-
tween 11 and 31% (MoH 2015). A significant statistical

Table 1 Nutrition status and food
consumption statistics for the
municipalities of Aileu, Bobonaro
and Lautem, and for all of Timor-
Leste. Data from the 2013 Timor-
Leste Food and Nutrition Survey
(MoH 2015) unless indicated

Aileu Bobonaro Lautem
Timor-
Leste

Underweight (BMI < 18.5 kg/m2), %

Non-pregnant mothers (aged 14–60 years)

21.7 36.4 20.5 24.8

Anaemia (Hb < 120 g/L), %

Non-pregnant mothers (aged 14–60 years)

32.3 50.8 38.6 39.5

Stunting (HAZ < −2.0)
Children 0–59 months

52.3 57.4 39.5 50.2

Wasting, (WHZ< −2.0)
Children 0–59 months

8.3 14.9 5.4 11.0

Anaemia (Hb < 110 g/L), %

Children 6–59 months

53.9 73.6 60.8 63.2

Acceptable household food consumption score (FCS > 42), % 72.7 70.3 65.0 61.3

Adequate dietary diversity (DD ≥ 4), %
Children 6–23 months

Children 24–59 months

42.5

45.6

29.5

40.9

13.4

23.7

27.5

40.6

Consumption of flesh foods, %

Children 6–23 months

Children 24–59 months

28.6

27.0

26.0

34.3

17.6

31.4

24.3

31.2

Consumption of eggs, %

Children 6–23 months

Children 24–59 months

39.9

30.7

24.0

22.2

16.9

12.3

22.5

24.5

Consumption of meat, seafood, poultry and eggs, %

Mothers 15–49 years*

37.7 49.8 51.2 52.8

*Data from the 2009–2010 Demographic and Health Survey (NDS et al. 2010)
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association between ASF consumption and decreased
levels of stunting was found amongst children aged
24–59 months, (MoH 2015), indicating the importance
of ASF in children’s diets.

Animal-source foods are a significant contributor to the
nutrient content of plant-based diets as they are rich in proteins
and micronutrients that are highly bioavailable and readily
absorbed and utilised, particularly haem iron and pre-formed
vitamin A, and contain vitamin B12 which is rarely found in
foods of plant origin (de Bruyn et al. 2015; Demment et al.
2003; Ianotti et al. 2017; Murphy and Allen 2003; Neumann
et al. 2002; Schönfeldt et al. 2013;Wong et al. 2017). They are
nutrient-dense, which is especially important for growing in-
fants and young children (IYC) as they have small stomach
capacities (Brown 1991; WHO 2009). In other regions, inclu-
sion of ASF in the diets of IYC has been shown to decrease
stunting rates, increase cognitive ability and educational at-
tainment rates (Calloway et al. 1992; Darapheak et al. 2013;
Ianotti et al. 2017). Increasing consumption of ASF in Timor-
Leste is a key component of current government strategies
tackling undernutrition (RDTL 2016a).

Possible sources of ASF for home consumption include
imported meats (usually frozen broiler chicken carcasses), lo-
cal produce sold at market, meat, milk and eggs from the
household’s own livestock, and undomesticated ASF sourced
from fishing or hunting, which is legal in rural areas of Timor-
Leste. Although consumption of buffalo milk from own live-
stock was reported in Timor-Leste in the past, this practice
stopped during the struggle for independence when large
numbers of livestock were lost (Bettencourt et al. 2015). In
2002, a dairy was established at an agricultural high school in
Lautem, Don Bosco Fuiloro, but the harsh climatic conditions
caused rapid deterioration of the equipment (Land O’Lakes
2010). This facility is now disused and there are no other
facilities for producing pasteurised fresh milk in Timor-
Leste. For unpasteurised fresh milk, there may be several rea-
sons why this is not consumed by households: 1) cattle, buf-
falo and goats in Timor-Leste largely graze on native pastures
– the nutritional quality of which may be low and vary greatly
by season – and drink from natural water sources. A low plane
of nutrition and inadequate water supply would limit repro-
duction and milk production, making milk more likely to be
reserved for feeding calves and kids (Waldron et al. 2016); 2)
The cattle reared by households is an Indonesian beef cattle
breed, rather than a dual-purpose or milking breed (Waldron
et al. 2016), and may have inherently low rates of milk pro-
duction; 3) The presence of Brucella abortus, a bacterium that
is transmissible to humans via unpasteurised milk (Davies and
Casey 1973), in buffalo and cattle may mean that the con-
sumption of unpasteurised milk is not recommended or active-
ly discouraged (Conceição 2012; OIE 2016); and 4) milk and
dairy product consumption my not be the cultural norm in
Timor-Leste. All in all, dairy consumption outside of Dili is

low (Bettencourt et al. 2015; MoH 2015), and no published
data are available on consumer attitudes. There has also been
little published to date about consumer attitudes to imported
poultry meat in Timor-Leste. However, literature from Africa
and other parts of Asia show a strong preference for locally-
sourced chickens (Alders and Pym 2009; Guèye 2000;
Melesse 2014; Mtileni et al. 2009; Sankhyan et al. 2013).

In 2011, AMSAT International found that in five munici-
palities, meats were infrequently consumed, and mostly saved
for special events such as parties and ceremonies. Nationally,
studies have shown that most ASF consumed by households
are purchased (MoH 2015), despite high levels of livestock
ownership (RDTL 2016b). While very few studies have ex-
plored the reason for low ASF consumption at the sub-
national level, Bettencourt et al. (2015) found that in
Bobonaro, consumption of own livestock occurs at ceremo-
nies only, when there are no vegetables, and when guests visit,
with households reserving livestock as an important
form of savings. Small animals – chickens, pigs and
goats - are more commonly consumed, while buffalo
and cattle are kept for prestige.

Fresh fish is most commonly purchased for consumption at
coastal markets with limited availability inland due to lack of
transport facilities, while some households purchase imported
canned fish (AMSAT International 2011; MoH 2015). Inland
sources of undomesticated ASF are rarelymentioned and have
not been reported in any of the national surveys to date.

While food proscriptions and prescriptions are common
and varied, their impact on nutritional status is probably neg-
ligible: Castro (2013) reported that although food proscrip-
tions and prescriptions exist, they affected very small and
specific portions of the population and were unlikely to influ-
ence nutritional status. Qualitative data on intra-household
distribution of foods including ASF report mixed results.
AMSAT International (2011) reported that there was no spe-
cific pattern in intra-household allocation of ASF within the
household in Baucau, Bobonaro, Covalima, Dili, and
Oecusse, and Castro (2013) noted similar patterns in Ermera
and Liquica. Despite similar findings, the MoH (2015) sug-
gested that this may not truly be the case given the patriarchal
societal structure in Timor-Leste.

This article reports on several gaps that exist in the current
knowledge, including factors preventing households from
consuming their own livestock, the nutritional importance of
ceremonies where ASF is consumed and the use of undomes-
ticated ASF in inland areas, and further investigates intra-
household food distribution and the role of gender in food
and resource access. It focuses on male and female adults
within rural households in three municipalities in Timor-
Leste: although the authors support that infant and young
child (IYC) consumption of ASF is extremely important for
growth, an in-depth discussion of factors influencing IYC
feeding is out of the scope of this article. However, improved
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household ASF consumption may also benefit IYC. While all
sources of ASF are considered, there is an emphasis on village
chickens and eggs, as chicken meat is preferentially consumed
in Timor-Leste (AMSAT International 2011), chickens are the
most numerous livestock in Timor-Leste (RDTL 2016b), and
because this research project was linked to a village chicken
vaccination program. By understanding the limitations
on households’ utilisation of their livestock assets, pol-
icies, programs and findings can be directed toward ad-
dressing these issues.

1.1 Study setting

Timor-Leste is a small, half-island nation nestled amongst the
Indonesia archipelago just north of Australia. A Portuguese
colony for 450 years, and then under Indonesian occupation
for 24 years, Timor-Leste had a long struggle towards inde-
pendence in 2002. The Catholic church played a significant
role during this difficult period, and the majority of Timor-
Leste’s population identify as Roman Catholic, though most
practice their Christian beliefs in parallel with the animistic
cultures passed on from their ancestors (Bagnol 2014). Many
households have both Christian altars within their homes and
also construct traditional houses in which their ancestors are
venerated (Bagnol 2014; Traube 1980). In parallel with
national government laws and the health system, people
often observe local laws (tara bandu) governing the use
of water, wild forests and animals, and sacred areas, and
consult with traditional healers when sick (Bagnol 2014;
Cardinoza 2005; McWilliam 2001).

Timor-Leste is a young nation, with 39% of the population
under 15 years old, and 8% over 60 years (RDTL 2016c). The
majority (84%) of households are male-headed, and average
rural household size is 5.5 (RDTL 2016d). The fertility rate of
rural women is 6.0 (NSD et al. 2010). In 2009–2010, almost
half of all rural households are in the lowest two wealth quin-
tiles, and 72% of women and 78% of men are engaged in
agriculture (NSD et al. 2010). Maize, rice and cassava are
the main staple foods of Timor-Leste, with 83% of farming
households growing maize as a major crop (Andersen et al.
2013). Timor-Leste experiences a hot tropical climate with
distinct periods of rainfall (NSD et al. 2010). Most farmers
produce one staple crop per year, as well as small crops of
fruits and vegetables (Andersen et al. 2013). In 2015, 87% of
all households in Timor-Leste owned livestock, with 82% of
these households owning chickens (average 6.4 per house-
hold), 82% owning pigs (average 2.9 per household), 30%
owning cattle (average 4.25 per household), and 26% owning
goats (average 3.4 per household) (RDTL 2016b).

This study is situated in three municipalities of Timor-
Leste: Aileu, Bobonaro, and Lautem. Data disaggregated by
municipality from 2013 (MoH 2015) show high levels of
house (range 86–87% of households) and land ownership

(86–99%) across all three municipalities, and among these
three municipalities, a similar percentage range of households
using unimproved sources of drinking water (28–35%) and
having unimproved sanitation (47–55%). There are differ-
ences among the municipalities in primary carer education
and literacy levels, with highest levels of primary carers with
no education (40%) and illiteracy (44%) in Bobonaro, and the
lowest levels of primary carers with no education (23%) and
illiteracy (24%) in Lautem (MoH 2015).

Disaggregated nutrition data (Table 1) shows that the per-
centage of households achieving acceptable food consump-
tion scores are similar across the municipalities, ranging from
65 to 73% of households. Lautem has lower rates of under-
weight in non-pregnant women and stunting in children (aged
24–59 months). However children in Aileu are reported to be
more likely to achieve adequate dietary diversity (MoH 2015).

2 Materials and methods

2.1 Intervention, overall study design and objectives

The Village Poultry Health and Biosecurity Programme
(VPHB) was an Australian Government-funded programme
implemented in 2014–2017 by the Australian Department of
Agriculture andWater Resources, the Timor-LesteMinistry of
Agriculture and Fisheries, with technical support provided by
The University of Sydney and Berrimah Veterinary
Laboratory in the Northern Territory of Australia. Its primary
aims were to improve village chicken production, largely
through community-based control of virulent Newcastle dis-
ease (ND) (Alders and Spradbrow 2001) in rural areas of
Timor-Leste; to ensure a functional cold chain from vaccine
suppliers to rural villages; and to enhance biosecurity mea-
sures from a whole island perspective through to that of
small-scale rural farmers (Jong 2016).

The VPHB ND vaccination programme was piloted in
three villages, selected on the basis of criteria outlined in
Table 2. The villages are located in rural locations in the east
(Pairara Village, Municipality of Lautem), central (Hautoho
Village, Municipality of Aileu), and west (Saburai Village
Municipality of Bobonaro) of Timor-Leste (Fig. 1).

Associated with the VPHB, a research project titled
BDiscovering the links between village poultry and maternal
and child diets and nutrition^ aimed to investigate possible
associations between improving village chicken health and
maternal and child diets and nutrition. This research project
collected data between 2015 and 2017, with analysis currently
ongoing. The research was implemented in collaboration with
the Timor-LesteMinistry of Agriculture and Fisheries, and the
Ministry of Health and was designed as a two-year longitudi-
nal mixed-methods study across (i) three pilot villages where
the ND vaccination program was being implemented, and (ii)

744 Wong J.T. et al.



three matched control villages that were not vaccinating.
Objectives of this research include: describing local

understanding, concepts and knowledge of food and nutrition;
studying the factors that affect maternal and child

Table 2 Criteria for pilot village selection for the Timor-Leste Village Poultry Health and Biosecurity Program

Level Criteria

Country • One village on the border between Indonesia and Timor-Leste
• One village from the central region
• One village from the eastern region

Municipal • High incidence of stunting and wasting
• Potential to produce maize beyond household and community needs
• Accessible to the National Veterinary Laboratory
• Secure
• Existence of complementary programs, for example, home gardens or fish ponds
• Access to market
• Majority of households raising chickens
• Reports of outbreaks of disease over 80% chicken flock mortality at least once per year

Village • Keen interest in production of village chickens
• Implementing Ministry of Health SISCA (Serviço Integrado da Comunidade) program with

monthly measurement of the length, weight and mid-upper arm circumference of both children
up to the age of 2 years and pregnant women

• Active Ministry of Agriculture and Fisheries livestock technicians and agricultural extension workers
• Good co-operation between local government and the communities, as well as with the Ministry

of Agriculture and Fisheries at the municipal and administrative post level
• At least 20 family groups willing to participate in the program
• SISCA and Ministry of Agriculture and Fisheries livestock personnel willing to collaborate
• Well-respected and supported local leader (e.g. elected twice or more)
• Easy access in wet and dry seasons
• Ready to implement program if selected

Fig. 1 Map of Timor-Leste with study sites and villages highlighted and enlarged in black rectangles. Figure adapted from UNMIT GIS Unit (2007)
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consumption of nutritious cultivated and non-cultivated foods
over the seasonal calendar; and assessing the contribu-
tions of village chickens to the diets and nutritional
status of children under 24 months at the time of enrol-
ment and their mothers. For this paper, aspects of this
research that are relevant to ASF consumption in adults
is presented with an overview of the methodological
tools employed provided in Table 3.

2.2 Quantitative methods

2.2.1 Maternal dietary diversity

Baseline child and adult carer (mostly maternal) dietary
diversity data were collected in April–June 2015 during
the less-rainy season. A multiple-pass method was used
(Blanton et al. 2006), where participants were firstly
asked to freely recall foods consumed in the previous
24-h, secondly to confirm the number of meals and
snacks. Lastly, food groups not mentioned, and foods
commonly consumed or forgotten were then checked
from an extensive food list. Individual foods consumed
by participants were entered into Microsoft Excel spread-
sheets, and foods grouped according to the Minimum
Dietary Diversity for Women (MDD-W) (FAO and FHI
360 2016), and the Infant and Young Child Feeding
Minimum Dietary Diversity (IYCF-MDD) (WHO 2010b)
indicators, respectively. Maternal dietary diversity data
was collected initially in April–June 2015, then once per
season thereafter for 1 year. For this paper, summary sta-
tistics for adult and child food group consumption as well
as individual types of ASF at baseline in the pilot villages
were generated using Microsoft Excel, and further analy-
sis of subsequent seasonal data is ongoing.

2.2.2 Participant selection

A target of the VPHB’s Newcastle disease vaccination pro-
gram is for the percentage of children 6–59 months living in
the pilot villages eating four or more food groups per day to
increase from 28% (MoH 2015) to 51%. To detect a difference
of 23% change in child dietary adequacy with 80% power at
the 2-sided 5% level, a sample size of 65 households should
be selected from each pilot and control village. Allowing 10%
withdrawal or loss to follow up, household enrolment for the
study was aimed at 65–72 households from each village. For
each village, a list of all households with children under the
age of 24 months was created from census data compiled by
the lead author and field teams. Where there were fewer than
72 households, all households were invited to participate in
the study. Where there were more than 72 households, a
blinded hat draw was used to randomly select house-
holds to invite to the study. Within each household,
the youngest child and his/her mother or primary carer
were enrolled into the study. At baseline, 203 house-
holds were enrolled in pilot villages.

2.2.3 Data collection and summary

TheMinimumDietary Diversity for Women indicator (MDD-
W) (FAO and FHI 360 2016) was translated into Tetun using
the key word list where appropriate, the translation verified,
and pre-tested with national staff at the Ministry of
Agriculture and Health and the field teams. Field teams in
each village were trained in the multiple-pass data collection,
starting with free listing of foods eaten in meals and snacks,
then confirming consumption using a food list. Data collected
was entered into Microsoft Excel, and the incidence of mother
and carer ASF consumption compared across villages.

Table 3 Overview of activities in pilot villages enrolled in study investigating effect of improving village chicken health on maternal and child diets
and nutrition

Data Participant Apr-
Jun 2015

Oct 2015 Feb 2016 Apr-
Jun 2016

Oct 2016 Feb 2017 Apr-
Jun 2017

Less-rainy Dry Rainy Less-rainy Dry Rainy Less-rainy

Quantitative

Maternal dietary
diversity

Primary adult caregiver (most often
the mother) for enrolled child, <
24 months of age at
commencement of study

√ √ √

Qualitative

Key informant
interviews

Village leaders, doctors and elders,
and municipal agriculture and
nutrition staff

√ √ √

Focus group
discussions

Mothers, fathers, vaccinating and
non-vaccinating households

√ √ √

Participant-
observation

Inhabitants of study villages √ √ √ √ √ √ √
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2.3 Qualitative methods

Semi-structured key informant interviews and focus group
discussions were conducted in pilot villages annually in
April–June from 2015 to 2017. Although ideal, interviews
and discussion groups were not conducted in control village
or during all seasons due to financial and temporal limitations.
For the study, topics for these interviews and discussion
groups included: determining the number and timing of sea-
sons recognised by communities in the three project locations,
assessing community response to the ND vaccination pro-
gram, identifying issues with food availability, and any issues
of food access including proscriptions, prescriptions, or intra-
household distribution that would limit the efficacy of pro-
grams aiming to increase availability of ASF, and understand-
ing infant and young child feeding (IYCF) practices within the
different communities. For this paper, all information
pertaining to ASF consumption in adults from any of these
topics were included in the analysis.

2.3.1 Individual interviews

Key informant interviews were conducted initially with vil-
lage leaders, doctors and elders, and municipal agriculture and
nutrition staff. Participants for the key informant interviews
were predominantly male as these positions were predomi-
nantly occupied by men rather than women. During the data
collection period from 2015 to 2017, a total of 12 key infor-
mant interviews were conducted.

2.3.2 Focus groups (FG)

Participants for FG discussions in 2015 were mostly mothers
and fathers selected from households enrolled for the quanti-
tative study, with at least one child under 24 months of age,
then snowball sampling was used for subsequent discussion
groups based on characteristics such as being mothers, fathers,
households that vaccinated their chickens against ND, and
households where chickens were not vaccinated
(Table 4). When this was not possible (e.g. during pe-
riods of agricultural activity), a convenience sample was
used. Each FG discussion recruited participants from a
single sub-village in order to capture differences within
villages and to minimise travel time for participants.
They were also disaggregated by gender, as the roles
of men and women differ in society, and this may affect
the willingness of one gender to speak of their experi-
ences and views in the presence of the other. A total of
47 FG discussions (29 female groups) with a total of
312 participants (197 female) were conducted with dif-
ferent research themes explored in different discussions.

2.3.3 Data collection

A key word list in English and Tetun was constructed in ad-
vance, and the interpreter received training on conducting dis-
cussion groups. Research topics and questions were pre-tested
with the interpreter and with the field teams to ensure the
questions were understood and discussion groups functioned
effectively, and all interviews and FG discussions were re-
corded. In a small number of discussion groups, participants
preferred to speak their local language rather than Tetun, and
an enumerator from the quantitative field team acted as a sec-
ond interpreter.

Due to the difficulty in verifying translations remote-
ly, the key informant interviews and FG discussions
were transcribed under field conditions. English transla-
tions of the discussion were transcribed verbatim until
the lead author had a good grasp of Tetun. At this
point, discussion notes were written in English, with
quotes recorded in Tetun, and the notes were checked
with the interpreter using the audio recordings to ensure
translations and meanings were accurate.

Data collection was facilitated by the lead author and field
assistant living amongst the community during all qualitative
and quantitative data collection periods. Three seasons (i.e.
dry, rainy and less-rainy seasons) were defined at the
start of the project in consultation with the community
(Wong et al. 2016) and the timing of data collection set
to coincide with these three seasons. A total of 244 days
were spent in the field over 2 years. This enabled
participant-observation as well as participation in village
activities including cooking, sharing meals, going to the
market, observing people working in their fields, and
informal conversations between the researcher, research
team, participants, and families. The lead author and
field assistant were also able to observe re-enactments
of, or participate in sociocultural events happening in
the villages during the data collection period. Field
notes detailing observations, experiences and thoughts
were recorded throughout the data collection periods.

2.3.4 Analysis

The interview and FG data along with field notes were tran-
scribed into Microsoft Word and analysed by the lead author
using the Framework Method (Gale et al. 2013). As described
by this method, the researcher familiarised herself with all
collected data, and a combination of deductive and in-
ductive line-by-line coding was used. Codes were then
grouped into categories and charted using a Microsoft
Excel spreadsheet, where data on specific categories
were compared within and across villages, genders and
years and assessed for common themes.
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2.4 Integration of qualitative and quantitative
methods

The research approach was discussed by a number of co-
authors of this paper and was intended to be an evolving
process. Initially, the study started with a relatively small set
of qualitative research topics, including the experience of sea-
sons and agricultural production, as well as attitudes to chick-
en rearing and vaccination, and chicken and egg consumption.
As data collection progressed, participant-observation and

preliminary quantitative results showed strong differences be-
tween villages in food group consumption, particularly ASF.
As findings emerged from the quantitative study, topics of
interest were included in the qualitative question guides to
be able to explore and understand these issues more clearly.

2.5 Research teams

The research activities were conducted by the first author (the
researcher), a postgraduate research student from Australia,

Table 4 Focus group discussion participants

Characteristic of participants No. of FG No. of men No. of women Total

2015

Hautoho Women 2 19 19

Men 1 8 8

Saburai Women 2 13 13

Women, owns chickens 1 8 8

Men 2 14 14

Men, owns chickens 1 8 8

Pairara Women 2 19 19

Women, owns chickens 2 15 15

Men 1 5 5

Men, owns chickens 2 17 17

2016

Hautoho Women 3 17 17

Men* 1 7 7

Saburai Women* 1 4 4

Women, vaccinating 2 10 10

Women, not vaccinating 1 5 5

Men, vaccinating 3 14 14

Pairara Women* 4 26 26

Women, vaccinating 1 7 7

Men* 1 7 7

2017

Hautoho Women 2 15 15

Women, not vaccinating 1 4 4

Men 1 3 3

Men, not vaccinating 1 6 6

Saburai Women* 2 12 12

Men, vaccinating 1 6 6

Men, not vaccinating 1 6 6

Pairara Women, vaccinating 2 12 12

Women, not vaccinating 1 11 11

Men, vaccinating 1 6 6

Men, not vaccinating 1 8 8

TOTAL 47 115 197 312

FG= focus groups. BWomen^ include mothers, grandmothers and women of reproductive age (15–49 years); Bmen^ include fathers, grandfathers and
adult men; Bvaccinating^ refers to vaccinating chickens against Newcastle disease

*denotes that one group was a convenience sample
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and a field assistant who also acted as a facilitator and inter-
preter for all questionnaires, interviews, and FG discussions.
The field assistant/interpreter is a maleMinistry of Agriculture
and Fisheries staff member, working at the sub-district level
local to Hautoho village, and living in a rural village similar to
the research villages. He was selected as the field assistant due
to his interest in agriculture and animal health, previous expe-
rience living near Pairara village and willingness to travel,
familiarity with rural lifestyles, and ability to communicate
and develop rapport with study participants.

In each village, the research team was comprised of the
researcher, a field assistant/interpreter who works for the
Ministry of Agriculture and Fisheries, a staff member from
the national or regional Ministry of Health office, and 3–6
male or female (with balanced genders where possible) com-
munity members as nominated by the Chief of Village or Sub-
village for their good standing within the village. Discrete
teams for each village were required due to differences in
language groups and cultures between villages.

3 Results

Initial key informant interviews identified three seasons: the
less-rainy season from April to July, the dry season from
August to October, and the rainy season from November to
March. Initial adult and child dietary diversity data were col-
lected in April to June 2015. A total of 203 pilot village
households were enrolled, comprised of 64 households from
Hautoho, 70 households from Saburai, and 69 households
from Pairara. Ninety-seven percent of survey participants
were mothers, 2 % grandmothers, and 1 % fathers. As the
majority of participants were women of reproductive age
(15–49 years), all adult dietary diversity data were analysed
using the MDD-W (FAO and FHI 360 2016).

In all three villages, both adults (Fig. 2) and children
(Fig. 3) had high rates of consumption of grains and starchy
staples, and moderate to high consumption of dark green leafy
vegetables and other vitamin A-rich fruits and vegetables. In
the MDD-W, sugar-sweetened beverages such as diluted
sweetened condensed milk and chocolate- or cereal-
flavoured milk were not counted as dairy products due to the
minimal dairy content. Amongst participating adults, there
was no consumption of fresh or powdered milk, yoghurt or
cheese. Using the IYCF-MDD, infant formulas were not in-
cluded in the calculation of food groups, however other liq-
uids with the main ingredient as fresh milk or milk powder
were counted as part of the dairy food group. Among study
participants, the only foods consumed containingmilk powder
were infant formulas, and as this was counted as ASF con-
sumption and has been included in this representation of foods
consumed (Fig. 3).

Quantitative baseline data from the dietary diversity
dataset found stark differences in animal-source food
consumption between villages, with 48% of mothers
and carers in Pairara consuming ASF in the previous
24 h, compared to 6% in Hautoho (Fig. 4). More de-
tailed exploration of ASF consumption (Fig. 5) shows
that eggs are the most commonly consumed ASF
amongst both adults and children. Fish is more com-
monly consumed in Pairara, and non-domesticated ani-
mal species were consumed in Pairara only.

In examining the food consumption data from the 2013
Food and Nutrition Survey (MoH 2015) and the 2009–2010
DHS (NSD et al. 2010), the differences between the munici-
palities of Aileu, Bobonaro and Lautem were not as pro-
nounced as the respective differences between Hautoho,
Saburai and Pairara villages, sparking a focus in qualitative
interviews and FG discussions to explore ASF consumption.
Prominent themes that emerged from the qualitative study in
the analysis of factors influencing the consumption of ASF
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were availability, access, sociocultural practices, and women’s
decision-making power, as detailed below.

3.1 Availability of ASF

Of the key informant interviews and FG discussion partici-
pants asked about ASF consumption preferences, most stated
that they like to eat all types of ASF and would consume more
if they were available. One male participant from Saburai who
stated that he does not eat meat because it makes him feel
nauseous, indicated that he would eat fish. Chickens are the
most abundant livestock species in Timor-Leste, and chicken
meat the most commonly consumed ASF, therefore problems
with the availability of their own chickens and eggs were
discussed in depth.

For chickens, all discussion groups cited disease and pre-
dation as the major limiting factors for consumption. Due to
ongoing losses, remaining chickens and eggs were reserved to
allow the flock to perpetuate. When participants have few
chickens, they are reserved for emergency use only, and reg-
ular consumption within the household does not occur - I want

to eat my own chickens, but there are not enough chickens,
(Hautoho, male FG, 2017). However, when there were more
chickens, male and female participants mentioned that they
give the eggs to the children to eat. In the dry season when
chicks are more likely to be lost due to predation, or when
there are a lot of eggs, adults also eat the eggs. If participants
had a lot of chickens, they would eat chickens and eggs with
much greater frequency - If the [wild] cat does not eat them,
and the chickens are not dying, why not eat them? (Saburai,
male FG, 2015) and If we have a lot of chickens, we can eat
chicken and eggs whenever we feel like it, (Saburai, male FG,
2017). As chickens are valued household assets, participants
prioritised sale over consumption, but explained that if they
had enough chickens, they would sell some, eat some, and
reserve some for ceremonies.

Fish was observed to be one of the most commonly con-
sumed ASF in Pairara village, which is both closest to the
coast and has the easiest terrain to traverse. In Pairara, fisher-
men or traders regularly come by motorbike to sell fresh fish
in the village, or villagers can travel to coastal markets where
fish is available. In Saburai village, fresh fish is sometimes
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available in the regional market about 1 hour away, and
villagers require transport to be able to purchase, and in
Hautoho, fresh fish is purchased from Dili, almost 2
hours away. Dried, salted fish is sometimes available
in regional markets, while canned fish (mostly tuna
and sardines) is usually available from kiosks within
the villages. Fish ponds, where households raise their
own fish in stand-alone or mixed farming systems, are
not common in any of these three villages.

Undomesticated species are also an important source
of ASF. Hunting was mentioned by both male and fe-
male participants, but is an activity undertaken by boys
and men only. Participation in hunting was dependant
on whether the activity was allowed in their village,
whether the village was close to forested areas, and
the motivation and skill of hunters. In Hautoho, local
law (tara bandu) prohibits hunting, and most partici-
pants asked about hunting in this village stated that
people there do not hunt. In contrast, hunting is permit-
ted in Saburai and Pairara villages, and men were fre-
quently observed on their way to or from the forest in
both villages. In both villages, almost all participants
who discussed hunting confirmed that people within
the village hunt. In Pairara village, it was common for
boys and men to hunt, and for children to walk through
the streets of the village selling the carcasses.

For participants who said that people in their village
hunt, or that people came to sell animals sourced from
hunting in their village, the species of animal was de-
termined (Table 5). Not only is hunting more common
in Pairara, but a greater variety of undomesticated ani-
mals inhabiting the forested areas near this village were
reported by participants.

3.2 Value of livestock and economic access to ASF

Livestock are often not functionally accessible to households
for general consumption as they are reserved for sale or cere-
monies – All of the community here keep many animals, but
they cannot eat them because they get money from these
animals, said one male FG participant in Saburai (2015).
Another man summarised it as eating meat is like eating
money, (Saburai, male FG, 2015). Because livestock are of
high monetary value, participants would often prefer to re-
serve their own animals and purchase meat when they want
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Table 5 Undomesticated animal species contributing to animal source
food availability in rural Timor-Leste

Species, English - Tetun Hautoho Saburai Pairara

Bat - niki 1

Civet cat - laku 1 3

Couscous - meda 2 4

Deer - rusa 1 1 5

Jungle fowl - manu tafui 1

Monkey - lekirauk 1 3

Pigeon - manu pombu 1

Python - fohorai 2

Turtledove - lakateu 1

Wild bird - manu fuik 4

Wild boar - fahi fuik 1 2 7

Wild buffalo - karau fuik 1

Wild cat - busa fuik 1

TOTAL no. species 4 6 10

TOTAL no. of mentions 4 8 31

Animal source food consumption in Timor-Leste 751



to eat it:We just buy [frozen imported chicken] to eat. We will
kill our own chickens during good times, like for cultural
ceremonies - then we will kill and eat our own chickens. But
normally, if we want to eat chicken meat, we buy [frozen
imported chicken] from the market. We don’t just eat our
own chickens any time (Saburai, male FG, 2017). It should
be noted that the value of a local chicken (USD 5–12,
June 2017) is much higher than the cost of frozen imported
chicken (USD 3–3.50, June 2017), so it is possible for house-
holds to sell their own chicken and use some of the money for
household needs and some to purchase frozen chicken for
home consumption. Households would sell their chickens
within their villages to households that required a chicken
for a ceremony, or wealthier households that could afford to
purchase the chicken for consumption. Chickens are also sold
on the roadside or at regional markets to travellers passing
through, or traders who transport the chickens to a larger town
for sale.

Participants expressed that ASF is highly valued as food,
but many people could not afford to consume it. The quotes
below illustrate that participants feel that they would consume
more ASF, including milk from ruminants, if they had more
money or a higher status:

Rich people have a lot of money and they can buy good
food like meat, fruit and whatever else they want to eat.
They can buy meat like beef, wild boar, venison, pork
and chicken. People who are poor eat bad food, only
corn, yam and cassava. Sometimes people sell meat but
it is very expensive and [poor people] cannot buy it
because they do not have money. They want to eat this,
but because they are poor, they do not have the money to
buy it, (Pairara, female FG, 2015).
We only buy milk when we have a lot of money, or when
we are sick. We do not have a lot of money to spend
because our income is very small. However, when we
are sick, we need good foods to improve our health, like
meat, milk and fruit. We know that these foods are good
for health, (Saburai, male FG, 2016).

Participants explained that they know these foods are good for
their health because this is the information they get from doc-
tors and nurses at the health posts and clinics.

Livestock are usually sold for a specific reason, such as to
cover educational expenses, pay for ceremonies, or to pur-
chase food items, with smaller species sold first: When there
is less food, people sell chickens, goats, pigs, and buffalo to
buy food to eat. First, they sell the chickens and buy food.
When they do not have food again and have nomore chickens,
they also sell large animals, (Pairara, female FG, 2015).
Staple foods are prioritised – when asked what foods people
buy with the money after selling livestock, male and female
participants most commonly listed rice, oil, sugar, salt and

seasoning. After this, if money was left over, women said that
they would buy other foods including ASF. If there were no
money remaining, participants stated that they could just eat
plain rice, plain rice with chili, or rice with the vegetables
grown by the household. A common sentiment was that peo-
ple like to eat ASF, and if they had money, they would pur-
chase it more often, however, they are able to go to the market
to buy ASF only if they had something to sell: We like meat,
eggs and fish, but it depends on money. If we bring vegetables
or something to sell in Dili, then we can buy meat, eggs and
fish. In the rainy season, we can grow more vegetables, sell
more, and buy more food. In the dry season, it depends on the
production of mustard greens and Chinese cabbage and if we
are hardworking, (Hautoho, female FG, 2017). Even to im-
prove the diet of their children, households cannot always buy
the recommended food. For food, we hear information from
the doctor and health staff about what foods are good for
children. But we don’t always follow this advice if we have
no money, (Hautoho, female FG, 2017).

There is a difference between ASF from livestock
slaughtered and consumed and that which is purchased, in that
micronutrient-rich organ meats are always consumed when
livestock are slaughtered at home, but rarely purchased.
Through observations at market places, organ meats were
sometimes available for purchase, however they were
chopped, mixed and partially cooked to prevent malodour,
and sold as small plated portions. Most participants stated that
they like to eat organ meat and that it is tasty, but when
discussing preferred parts of the animal to buy, participants
invariably said that they only purchased meat, not the organs.
Normally organs were not available to purchase, because the
household who slaughtered the animal normally kept them for
their own consumption, or they bought frozen imported
chickens that only contained meat and bone. Participants ex-
plained that organs are available for purchase and are cheap,
but they would buy them only if they hadmoney left over after
buying meat, and that they only purchased meat, because they
do not have refrigeration to store organ meat.

Lastly, it is common for households to consume ASF when
livestock become ill or die from unknown causes. In relation
to the broader research question, this topic was discussed with
respect to chickens that were ill or had died, but participants
did mention that other animal species would be consumed if
they died. What participants would do with sick or dead
chickens was discussed in 18 FGs (including 10 female
FGs). Of the 103 participants, most said that they would
slaughter sick chickens for consumption or if a dead chicken
still looked fresh and did not smell, it was consumed.
Chickens that had died did not have the same flavour and were
not as pleasant to eat as healthy chickens. However, it was
seen as wasteful to throw the carcass away: We ate the dead
chickens, but they were not tasty. We had kept the chickens
until they were big already, so it didn’t feel good to throw them

752 Wong J.T. et al.



away, (Hautoho, male FG, 2017).When discussing the impact
of the Newcastle disease vaccination program, one man stated
that some people wait until the chicken has died and then they
eat it; others kill and eat the chicken when it looks very sick.
Now that the chickens are not dying, we don’t have to do this
as much, (Saburai, male FG, 2016). One man (Saburai) stated
that if one or two chickens die, they can just be thrown away,
but if many chickens die, it is a waste if they do not eat them.
Another man in the same group said that he never eats
chickens that have died because disease can infect humans
too. Participants who stated that they did not like to consume
dead chickens said that they sometimes gave them to children
to eat or to neighbours who like to eat chicken.

3.3 Sociocultural practices

In Timor-Leste, social custom, ceremonies, and rituals com-
monly intertwine with everyday life, although they vary by
region and language group. They may be performed within
households, or involve the wider community.

Ceremonies were the most commonly cited occasion for
the consumption of ASF: they were mentioned in every dis-
cussion where ASF consumption was specifically asked
about, and in three FGs in Saburai, participants noted that
ceremonies were the only occasion when people consumed
ASF. Social events and Christian ceremonies were celebrated
in all three villages. Social occasions involving the consump-
tion of ASF include birthday celebrations for children and
adults, graduation from university, parties, New Year celebra-
tions, or family members visiting from afar. Christian ceremo-
nies include the Sacrament of Baptism (Sarani), Sacrament of
Confirmation (Krizma), All Soul’s Day (Finadu), Christmas,
and weddings. Funerals are always accompanied by ASF con-
sumption, and ceremonies are a combination of Christian and
animist rituals. Participants report there are no restrictions on
the consumption of ASF for these events either generally or by
age, gender, or socioeconomic status – depending on the pur-
pose of the occasion, all members of the household or com-
munity are welcome to participate. In the ceremonies involv-
ing the whole community that were observed by the lead au-
thor, the food was placed on a communal table, and each
person lines up to take a plate and to serve themselves the
quantity of food they wished to eat. It is possible that ceremo-
nies taking place within households may have a different
method of food distribution.

While social and Christian ceremonies were common
across the three villages, there was great variation between
the villages as to the number of animistic ceremonies observed
(Table 6), and the duration of these ceremonies. Participants
from Hautoho, the village with the lowest level of ASF con-
sumption, also listed the lowest number of ceremonies, and
one informant and one FG stated that animistic ceremonies
were not performed at all in their village.

Not all animistic ceremonies require animal sacrifices of
chickens, pigs, goats or cattle; other offerings included eggs,
maize, tobacco, and betel nut. Ceremonies involving the wider
community involve killing and eatingmultiple animal species,
while ceremonies within households more commonly use
smaller livestock including chickens and their eggs. The tra-
ditional elder or cultural leader (lia nain) is the keeper of
knowledge for these rituals, including advising on the appro-
priate location, time, words, process and roles of individuals.
Where animal sacrifices are involved, the blood may not be
available for consumption because of specific slaughter tech-
niques or it may be used as part of the ritual, though the
remainder of the carcass is available for consumption.
Where chickens or eggs are used, theymust only be from local
breeds. Ceremonies using eggs may require the eggs to be left
in sacred places such as under a revered tree or rock, placed in
a symbolic location such as on a road, or opened onto a plate
and examined.

When animistic ceremonies were cited as an opportu-
nity for villagers to consume ASF, participants were
asked what ceremonies were performed in their village
that required an animal sacrifice. A number of different
ceremonies were described, though ceremonies for
members of the household who were ill was the most
common in all three villages. Following these, rituals
surrounding construction, especially that of sacred build-
ings such as traditional houses (uma lulik) or clan hous-
es (uma lisan) were cited as the next most common.
Table 6 shows the number of different ceremonies listed
by participants from each village. A greater number of
ceremonies are practised in Pairara, the village with the
highest level of maternal ASF consumption, and based
on observation, it was noted that there was a marked
difference in the duration of ceremonies between vil-
lages. As an example, when there is a death in the
village, animals are always sacrificed in honour of the
person’s spirit – We always eat meat when people die –
whether you like meat or not! (Pairara village, female
FG, 2016). The traditional elder advises family members
on the number of days the ceremony will take place,
how many animals would be required, and which spe-
cies should be brought by which family members. In
Hautoho and Saburai villages, these ceremonies general-
ly took place over 1–3 days, however in Pairara village,
ceremonies were observed to last for a week or more.
In the dry season, when there were more ceremonies,
the periods of time in which households can consumed
ASF may start to overlap or run consecutively, resulting
in almost daily consumption.

Consumption of ASF at ceremonies may also be prescribed
by rules. In Hautoho village, when a person dies, family mem-
bers from the wife’s side can only consume ASF from cattle
and goats, while family members from the husband’s side can
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consume ASF from pigs only. Guests at the ceremony
who are not family members are able to consume any
ASF. This differs from the cultural norm in Saburai,
where any participants, family members or not, can con-
sume any ASF at the ceremony.

Aside from social events and ceremonies, another
common practice that enables community members to
consume ASF is sharing amongst the local community.
It is not uncommon for villagers to eat ASF because
they have received it as a gift from extended family,
friends, or neighbours.

3.4 Gender and ASF consumption

3.4.1 Food distribution

Women, generally the mother of children in the household, are
responsible for meal planning and food preparation, with
workload shared between the mother and teenage daughters:
It is always the mothers who cook. Mothers decide what to eat
each day. It is always the mothers that distribute food to the
rest of the family, although the eldest daughter can also help if
she is not at school (mother from Hautoho).

Table 6 Animistic ceremonies
performed in Timor-Leste in-
volving the consumption of
animal-source foods. Data from
key informant interviews and fo-
cus group discussions between
April 2015–June 2017

Ceremonies involving ASF Consumption No. of times ceremony mentioned

Hautoho Saburai Pairara

Illness and death

Traditional x-ray, used to diagnose cause of illness X

To cure or relieve illness X X X

To find cause of death X

Death X X

Ceremonies 1–2 weeks after burial (ai funan) X

To mark the end of mourning (koremetan) X X

As a gift to ancestors (matebian) X X

Construction

Building or inauguration of a sacred house (uma lulik, uma lisan) X X X

Building a tomb, grave X X

Other forms of construction X X

Agriculture

Sowing crops X

Harvesting corn X X

Ceremony Bwashing the eyes of cattle^ X

Birthday celebration for cattle X X

Offering for sick cattle X

Fortune telling or divination

To find a lost person X

To call the soul back when it is lost X

To see how someone living far away is doing X

To see what life in future holds X

Detecting gender of foetus X

Offering to the sacred tree X

To see the outcome of war X

Determine luck for a specific situation X

Household

Annual offering for household health X

To resolve a quarrel in household X

Successful negotiation of bride price (barlaki) X

Forgiveness

Assuage guilt for wrongdoing X

For having killed a snake X
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Most of the time, participants reported that the mother of
the children in the household apportions food, so that every-
one gets a fair share and there is enough food for everyone.
One-third of participants said that all food is placed on the
table and everyone in the household eats together, and a few
participants said that the mother will plate food for the chil-
dren but then food is placed on the table to eat together for
adults. In general, men and women consider that food, includ-
ing ASF, is distributed evenly within the household. One key
informant from Pairara statedNow, here, there is no difference
between males and females in how people eat food in the
family compared to past times during colonialism, indicating
a change in intra-household food allocation from times past.
One mother from Hautoho said: It is the mother [of the chil-
dren in the household] who decides how much food to put on
each plate, but for all family members that are already adults,
the amount of foodmust be equal. If one plate has more or less
food, the person will shout that it is not equal. All adults
should be equal. Another mother in Pairara explained: The
mother always distributes food for each person in the house-
hold, people do not choose themselves. We do this because if
they choose food for themselves, they may not finish all the
food and they will waste it, or some people will eat more. We
need to make sure everyone has enough to eat. Very few
participants stated that it depends on the situation – if there
are guests, they eat first with the men, then the women and
children eat. Through repeated observation, this is the norm.
However, it is not the case that women and children eat the
food that is left over – before serving, the mother has already
apportioned the food, ensuring that the dishes are equitably
shared. Where there is a lot of food, each dish is placed on the
table and each person serves themselves the amounts of staple
food and side dishes as they would like. Where particular
dishes are limited, portion sizes of similar appearance are dis-
tributed to each adult, and similar portions of side dishes are
distributed to each child, although adults are apportionedmore
food than children. The amount of staple food given to each
person may differ according to the size of the person. When
asked if there were any ASFs that particular people could not
eat, all participants stated that for general consumption, there
were no restrictions on any particular ASF for any particular
groups of people.

On occasion, it was observed that the staple served with the
dishes was different. In these cases, rice was served to the men
and guests, and women and children ate maize and beans
instead.When asked why this was the case, mothers explained
that guests preferred to eat rice, and that it was consid-
ered a higher status food. Although the rice was abun-
dant, the women and children said that they preferred to
eat maize sometimes if they have been eating rice a lot
recently, because it is tasty, filling, and is their tradi-
tional food. Sometimes after the guests leave, men will
also eat a bowl of maize.

Although the distribution of food within households is con-
sidered by participants to be equal, outside of the household
there may be more opportunities for men to consume ASF
than women. One FG in Pairara mentioned that only men
ate meat during some ceremonies, and another mentioned that
ceremonies for inaugurating clan houses (uma lisan) were
solely for men – women and children were not allowed: For
this ceremony, the women do not eat the meat, the men eat it.
Female and male children also do not eat. Even an 80-year-
old woman cannot eat the meat, because this is tradition. If a
woman eats the meat, she can become sick or go crazy,
(Pairara, female FG, 2016). This discussion group stated that
this is the only ceremony observed in which women are not
allowed to consume any ASF. There are no ceremonies in
which only women can consume ASF. All ceremonies ob-
served by the researcher involved both men and women, and
there was no restriction on women’s consumption of ASF.

In Hautoho, men mentioned that about once a month, they
will sit together, chat, drink alcohol and consume ASF. It is
common for food to be consumed while drinking alcohol and
ASF is preferred. However it is only accessible if the men
have enough money to purchase it. The act of sitting together,
drinking alcohol and consuming ASF was also only practised
by men; women in Hautoho stated that women never sit to-
gether to eat ASF in the same way men do. Through observa-
tion, women’s social time sometimes involved tasks such as
fetching water or weaving, and often accompanied by sharing
of areca nut and betel leaf, but never alcohol and ASF.

3.4.2 Decision-making ability

Chickens are a small livestock species that can be owned by
anyone in the household. For adults, the owner must play a
role in decision-making, but for children, ownership is often
nominal, given by parents to encourage children to take care
of the chickens. From the focus groups, most participants
asked about chicken care said that all members of the family
look after the chickens, depending on who is available, and
one-third said that only women look after the chickens.
Through observation, women and children play a bigger role
in caring for chickens, while men play a bigger role in caring
for larger livestock species.

In deciding when to use these assets, it is rare for women in
these three villages to be able to make autonomous decisions.
Most male and female participants stated that the husband and
wife must decide together whether chickens are sold or not. In
Saburai, men and women stated that men can make the deci-
sion to sell chickens independently, but none stated that wom-
en can make the decision on their own. In Pairara, some men
stated that women take care of the chickens, but men make the
decision to sell. In both Hautoho and Pairara, men and women
said that women can decide to sell chickens on their own if
there is a need within the household. However Pairara was the
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only village where women said they can decide to sell
chickens on their own for their own needs. One female partic-
ipant in Pairara stated that we can sell piglets, goats and
chickens – small animals. We decide to sell them ourselves
and buy what we like with the money. More commonly, when
husbands and wives decide together to sell livestock, they
decide together what the money will be spent on.
Furthermore, Pairara was the only village where women said
that they are able to make the decision to slaughter a chicken
for household consumption. These observations about the dif-
ference in women’s autonomy and agency between villages
fits with some other observations: at the commencement of
fieldwork, Pairara was the only village with a female in a
prominent leadership position, until late in the course of field-
work, when one womanwas elected to a leadership position in
Hautoho also. In the selection of field teammembers, the chief
of village in Pairara was strongly supportive of gender bal-
ance, and two males and two females were recruited for the
team, while in Saburai, initially, no females were deemed suit-
able for the role. One female (out of three) was later recruited
when an original team member became ill.

In the discussions focusing on the reasons for chicken own-
ership, women seem to place greater importance on keeping
chickens for consumption and for purchasing foods that in-
crease dietary variety, while men emphasised the keeping of
chickens for income generation or other purposes. Both men
and women stated that they would use the money from selling
chickens to buy household staples, such as rice, oil, salt, sugar
and seasoning. Females more commonly stated that they
would use the money to purchase different vegetables, ASF,
and children’s school needs, while a larger proportion of men
listed expenses such as ceremonies, alcohol, tobacco, ciga-
rettes and business needs. In Saburai, men from one discus-
sion group listed the following items they would purchase
with money earned from selling chickens: We always buy
tobacco, betel leaf and areca nut. Then we buy cigarettes.
Then books, pens, shirts and pants. Then rice and oil. Then
coffee and sugar. Lastly, we also use some for cultural
ceremonies. In the same village, females stated that when they
sell chickens, they would buy things for school like books,
pens and clothes. Foods like rice, food from other people’s
fields. Occasionally we buy fish or meat. We buy moisturiser
and deodorant. We also buy betel leaf and areca nut, oil, salt,
sugar and coffee. The sentiment that chicken ownership was
only important for income generation was expressed most
strongly by one man, who stated: If you have a chicken pro-
gram, you need to work with people to buy chickens, other-
wise you raise chickens just to die, or to eat! What’s the point -
only eating the chicken, or to be able to sell it? (Pairara, male
FG, 2017). In his opinion, a program to improve chicken
production would only be successful if you could sell
the chickens; raising chickens for consumption was not
a valued end-point.

4 Discussion

This study finds a number of interacting and competing fac-
tors affecting household consumption of ASF. The most
important constraints are low numbers of small livestock
species, limited household income, and low decision-
making abi l i ty of women, leading to decreased
prioritisation of household nutrition.

For these rural villages, no food proscriptions or prescrip-
tions specific to everyday consumption of ASF were identi-
fied, and participants in this study indicated that they would
like to consume more ASF. Thus, increasing the numbers of
healthy livestock may be a way to provide a stable source of
ASF to households, but livestock ownership does not neces-
sarily increase ASF intake. Consistent with the findings of
AMSAT International (2011), large livestock species are kept
more for status, savings and ceremonies, while small livestock
species are more likely to be sold for households needs includ-
ing food or consumed at home. This is a similar finding to
Azzarri et al. (2015), who reported that in Uganda, poultry
ownership increased household chicken consumption, howev-
er, goat and sheep ownership did not increase goat and sheep
meat consumption, and that cattle ownership did not increase
beef consumption but was associated with increased milk con-
sumption. In Timor-Leste, fresh milk is not often consumed,
so although the occasional sale of large livestock (cattle and
buffalo) is an important income source for some households,
ownership of large livestock species cannot be considered to
contribute regularly to household nutrition. In small livestock,
including poultry and goats, disease and predation are major
limitations to production, and small flock or herd sizes de-
crease the likelihood that households would utilise their own
livestock. These are important considerations for nutrition-
sensitive agricultural programs, which should be aimed at im-
proving health and husbandry, and targeted more towards pre-
ferred smaller livestock species such as chickens and pigs.

The species of livestock supported is also important from a
gender perspective. From these results, it is possible for wom-
en in Timor-Leste to own and make autonomous decisions
about small livestock species. However, this is not common.
When women are able to decide what to buy, their income is
more likely to be spent on improving dietary diversity, and
livestock under the control of women are more likely to be
used for household consumption than sale. These findings are
similar in other parts of the world - in Kenya, Jin and Ianotti
(2014) found that when livestock are owned by women, there
are positive impacts on nutrition and child growth; the same
impacts are not found when livestock are owned by men, as a
greater percentage of resources under the control of women
are used to improve household nutrition and health compared
to resources controlled by men. Although in demographic and
health surveys, women are considered empowered if they par-
ticipate in any decision-making, joint or autonomous, a
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mixed-methods report from Mercy Corps (Scantlan and
Previdelli 2013) suggests that women may take a more sub-
servient role during joint decision-making, increasing
the importance of autonomous decision-making for
women in Timor-Leste.

There is a large body of evidence showing the importance
of women’s empowerment in agriculture to achieve better
dietary outcomes for households (Malapit and Quisumbing
2014; Ruel et al. 2013; van den Bold et al. 2013), although
studies examining the relationships between women’s em-
powerment and child nutritional status have produced mixed
results (Cunningham et al. 2015a). Smith et al. (2002) found
that women’s relative household decision-making power had
a strongly positive effect on child WHZ and HAZ in South
Asia and Sub-Saharan Africa, but a positive effect on child
WHZ only in Latin America and the Caribbean. In South
Asia, financial autonomy has both been positively (Shroff
et al. 2009) and not significantly (Shroff et al. 2011) associated
with stunting in Andhra Pradesh, India, while in Nepal, a
positive association was found between maternal decision-
making power in daily household purchases and child
WHZ, but the association was negative with large
household purchasing decisions. Using the Women’s
Empowerment in Agriculture Index (WEAI)’s Five
Domains of Empowerment (5DE), Cunningham et al.
(2015b) found that child HAZ was significantly associ-
ated with overall women’s empowerment. However they
found no significant associations between child HAZ
and major household asset ownership, or the ability to
purchase, sell or transfer productive assets. These find-
ings contrast with that in South-East Asia, where asset
ownership by mothers was found to be significantly and
positively associated with child HAZ and WHZ in
Papua New Guina (van der Meulen Rodgers and
Kassens 2018). These mixed results suggest that the
relationship between women’s empowerment and child
nutrition outcomes are complex, with environmental
and cultural influences likely affecting the significance
of different domains of women’s empowerment.

These findings still strongly support national policies and
programs that address women’s empowerment. In agriculture,
as women are more likely to utilise their livestock for house-
hold consumption or mobilise their assets to support house-
hold nutrition, they should be given the same access to pro-
grams, extension services, information, and technologies as
men, enabling them to produce livestock more efficiently
(Tesfaye et al. 2015). Programs promoting the production of
livestock under the control of women, particularly when ex-
tensive and semi-intensive production systems are employed,
have the potential to make great contributions to household
nutrition and improve women’s status without considerably
increasing their workload. In Mozambique, participation in a
Newcastle disease vaccination program allowed women to

sell 4–5 chickens and buy a goat, with the ultimate aim of
selling some goats to buy cattle, increasing their economic
autonomy as well as self-esteem and confidence (Bagnol
2001). These programs should be integrated with nutrition
behaviour change for greater impact on child nutrition
(Olney et al. 2015).

Economic constraints were raised by participants as a ma-
jor barrier to ASF consumption. It is well known that as
household income increases, utilisation of livestock as ASF
increases (Delgado 2003), and this is demonstrated in this
study. Poorer households value ASF and produce livestock,
but need to sell the livestock for income, while wealthier
households, including households that do not produce live-
stock, value ASF and can afford to consume or purchase it.
Programs or policies aimed at improving economic opportu-
nities would benefit any households living at or below the
poverty line. For policies and programs specifically aiming
to improve household nutrition through enhanced income
generation, it is important for the policy environment to be
supportive, and for nutrition behaviour change and communi-
cation to be incorporated (Lamstein et al. 2014), as nutrient-
dense foods including ASF are more expensive, while fat- and
sugar-rich processed foods are cheap, tasty, and readily avail-
able at many small kiosks in rural villages in Timor-Leste.

Although increased ASF consumption is nutritionally ben-
eficial, the risks of poor food safety, emerging infectious dis-
eases and loss of biodiversity also need to be considered
(Golden et al. 2011; Jones et al. 2008). Carcasses of animals
that have died from undiagnosed illnesses are consumed out
of necessity when people have scarce resources. This in-
creases the risk of zoonoses such as highly pathogenic avian
influenza (Alders et al. 2013). Non-domesticated animals can
contribute significantly to diets, but the encroachment of hu-
man activity into wild areas increases the risk of emerging
infectious diseases and puts pressure on wild populations.
When loss through hunting exceeds a critical point, wild ani-
mal populations are no longer sustainable, resulting in threat-
ened local food security and loss of global biodiversity
(Golden et al. 2011). In Madagascar, non-domesticated ani-
mals were found to be important contributors to nutrition.
However, there is current support for the production of
indigenous chickens to decrease the reliance on wild
food sources (Borgenson et al. 2017). Supporting house-
hold livestock production may decrease these risks to
human health and biodiversity.

Much of the literature from Timor-Leste and these results
indicate that ceremonies and social events are the most com-
mon time for people to consume ASF. The findings from the
present study in Aileu, Bobonaro and Lautem municipalities
is comparable to the findings of a larger study by AMSAT
International (2011), which found that 89% of their study
participants (adult females, lay people, or from poor families)
fromBaucau, Bobonaro and Covalimamunicipalities ate ASF
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at traditional ceremonies, compared to 29% of participants
consuming ASF every day. In addition to fulfilling social
and cultural duties, animal sacrifice at community-level events
may be a way for households to display socioeconomic status,
and to reduce inequality by distributing wealth in the form of
ASF (Castro 2013). Additionally, the sharing of ASF among
households, whether associated with a ceremony or not, may
be due to limited storage options for ASF in villages, but is
also a way for households to reinforce social networks and
build social capital (Hastorf 2017). However, there are vast
differences among different municipalities within Timor-
Leste in the frequency and length of ceremonies. This study
finds that in villages where there are many observed ceremo-
nies of long duration, the overlapping of ceremonies increases
the frequency of ASF consumption to the level where it may
be significant enough to contribute to improved nutritional
status, although this effect may be seasonal. In other villages,
ceremonies and social events occur too sporadically to con-
tribute to nutrition, and in the face of low livestock numbers,
may inhibit everyday consumption as livestock are reserved
rather than utilised.

In regard to ASF distribution, this study finds that men may
participate in a greater number of social or ceremonial events
involving ASF consumption outside the household compared
to women, but within the household, no evidence of
Bchannelling^ ASF to male household members was found.
There are a few limitations in the interpretation of this finding:
firstly, this study did not quantitatively measure ASF con-
sumption in either men or women; secondly, the distribution
of ASF was only observed by the lead author in households
during times of sufficient food – intra-household food alloca-
tion patterns may change at times of food shortage; and third-
ly, participants may not feel comfortable reporting preferential
treatment given to any specific household members or biases
in food distribution may occur without a conscious decision-
making process. Despite these limitations, these findings are
similar to that of AMSAT International (2011) on household
fish consumption, where only a small proportion of partici-
pants stated that older members (4%) or household heads (3%)
receive a larger portion of fish, or that women get a smaller
portion (2%). These findings are in contrast to findings in
Nepal: Gittelsohn (1991) found that high status foods were
channelled to men and children, placing women at a nutrition-
al disadvantage, and Harris-Fry et al. (2018) found that 43%
of household heads consumed flesh foods compared to 33%
of pregnant women and mothers-in-law, while common foods
including starchy foods, pulses and vegetables were more eq-
uitably shared. In other parts of South Asia, a number of de-
terminants were found to influence intra-household food allo-
cation, including household wealth, where higher socioeco-
nomic households may channel preferred foods including
ASF to high status household members (Harris-Fry et al.
2017). This review also found that women are likely to be at

higher risk of unfavourable intra-household food distribution
at times of food insecurity.

In summary, this study found a number of factors influenc-
ing the consumption of ASF in rural villages in Timor-Leste.
Factors with a positive influence on ASF consumption includ-
ed: observing a large number of ceremonies - particularly
those of longer duration - where consuming ASF is part of
the ritual; having available income to enable the purchase of
ASF; having greater numbers of livestock, in particular small-
er livestock species that are more likely to be slaughtered and
consumed; living close to forested areas with wild animal
populations, and women having greater control over resources
and a greater role in household decision-making. Barriers to
ASF consumption include having low income or limited in-
come streams, high levels of small livestock morbidity and
mortality leading to small or unstable flock or herd sizes,
reserving livestock for sale and ceremonies, living far from
forested areas or where hunting is not allowed. The extent of
these contributing factors varied between the three study vil-
lages, helping to explain why the level of ASF consumption is
higher in Pairara than Hautoho.

The benefits of ASF consumption particularly for under-
nourished women and children are clear – the question is, how
do we sustainably improve availability, access and utilisation
of ASF? From these findings, policies and programs aimed at
improving the health and production of small livestock spe-
cies that are more likely to be utilised by the household and
more likely to be under the control of women, are more likely
to be effective and sustainable in improving the nutritional
status of households.
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