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Abstract

Context: This paper reports on findings from the ex-post evaluation of the Maewo
Capacity Building project in Maewo Island, Vanuatu, which was funded by World
Vision Australia.
Objectives: To examine the extent to which the infrastructure and systems left behind
by the project contributed to the improvement of household food security and health
and nutritional outcomes in Maewo Island, using Ambae Island as a comparator.
Setting: Two-stage cluster survey conducted from 6 to 20 July 2004, which included
anthropometric measures and 4.5-year retrospective mortality data collection.
Participants: A total of 406 households in Maewo comprising 1623 people and 411
households in Ambae comprising 1799 people.
Main outcome measures: Household food insecurity, crude mortality rate (CMR),
under-five mortality rate (U5MR) and malnutrition prevalence among children.
Results: The prevalence of food insecurity without hunger was estimated at 15.3%
(95% confidence interval (CI): 12.1, 19.2%) in Maewo versus 38.2% (95% CI: 33.6,
43.0%) in Ambae, while food insecurity with hunger in children did not vary by
location. After controlling for the child’s age and gender, children in Maewo had
higher weight-for-age and height-for-age Z-scores than children of the same age in
Ambae. The CMR was lower in Maewo (CMR ¼ 0.47/10 000 per day, 95% CI: 0.39,
0.55) than in Ambae (CMR ¼ 0.59/10 000 per day, 95% CI: 0.51, 0.67) but no
difference existed in U5MR. The major causes of death were similar in both locations,
with frequently reported causes being malaria, acute respiratory infection and
diarrhoeal disease.
Conclusions: Project initiatives in Maewo Island have reduced the risks of mortality
and malnutrition. Using a cross-sectional ‘external control group’ design, this paper
demonstrates that it is possible to draw conclusions about project effectiveness where
baseline data are incomplete or absent. Shifting from donor-driven evaluations to
impact evaluations has greater learning value for the organisation, and greater value
when reporting back to the beneficiaries about project impact and transformational
development in their community. Public health nutritionists working in the field are
well versed in the collection and interpretation of anthropometric data for evaluation
of nutritional interventions such as emergency feeding programmes. These same
skills can be used to conduct impact evaluations, even some time after project
completion, and elucidate lessons to be learned and shared. These skills can also be
applied more widely to projects which impact on the longer-term nutritional status of
communities and their food security.
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Food insecurity, defined as the inability of ‘individuals,

households and communities to acquire appropriate and

nutritious food on a regular and reliable basis, using

socially acceptable means’1, is a serious problem

threatening the lives of million of people worldwide.

The end product of food insecurity is malnutrition. Data

on the effect of malnutrition on child mortality from 53

countries indicate that 56% of all deaths among children

were attributable to acute malnutrition, but 83% of all

malnutrition-related deaths were attributable to mild-to-

moderate malnutrition2. These findings suggest that, even

though the relative risk of dying from malnutrition is

greater in children with severe malnutrition, the pro-

portion of deaths due to mild-to-moderate malnutrition,

which is the form most prevalent in cases of food

insecurity, is greater than that due to severe malnutrition.
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Current estimates indicate that the number of people

suffering from chronic hunger is growing worldwide, with

a recent report by the Food and Agriculture Organization

of the United Nations estimating that 842 million people

were chronically hungry in 1999–2001: 798 million in the

developing world, 10 million in the industrialised

countries and 34 million in the transition countries3.

An annual trend analysis reported an increased rate of

5 million chronically undernourished people per year and

a malnutrition-related death rate in the under-fives of

6 million children per year4.

While the nature of food insecurity tends to be similar in

developing and developed countries5, the environmental

setting in which it occurs differs considerably. In African

countries, drought, armed conflicts, inadequate agricul-

tural policies and poor governance have combined to

affect household livelihood, and this has been worsened

by the current HIV/AIDS epidemic (see Table 16,7). As a

consequence of the HIV epidemic, many farms have been

left uncultivated as economically active adults continue to

die, leaving orphans and elderly people at risk of hunger

and malnutrition. Thus, it is currently estimated that some

60 to 70% of farms in sub-Saharan Africa have suffered

labour losses as a result of HIV/AIDS3. In the Pacific

region, however, the causes of food insecurity have

included high population density, limited human

resources, lack of skilled labour due to high migration

within islands and overseas, limited access to markets due

to difficulty of community outreach and inter-island

transportation, declining soil fertility, land ownership

issues and natural disasters5,8. For example, it is currently

estimated that Vanuatu has nine active volcanoes, four of

which are submarine5.

Addressing food insecurity has varied depending on

the precipitating factors, ranging from food aid

programmes in the form of humanitarian assistance

such as in the Great Lakes region of Africa (Burundi,

Uganda, Democratic Republic of Congo and

Rwanda)9,10, Lesotho and Mozambique11 to agricultural

trade in Vietnam, teaching children how to plant, grow

and eat nutritious food in Panama, and development-

oriented projects in Kenya3.

However, while humanitarian assistance programmes –

a subsection of international aid programmes along with

development aid programmes – have successfully put in

place policies and practice for monitoring programme

outputs12,13, studies assessing the impact of international

aid programmes remain scarce12. The lack of an impact

evaluation framework for international aid programmes

has been referred to as ‘methodological anarchy’14. Many

factors have contributed to this situation, such as the lack

of consensus in the international aid sector on what

constitutes ‘impact’; non-governmental organisations’ lack

of skill, policies or practice required for an adequate

assessment of programme impact12; confusion over what

constitutes a hierarchy of evidence; and whether hierarchy

of evidence should take precedence over methodological

appropriateness when planning an impact evaluation15,16.

In addition, evaluation of international aid programmes

continues to be driven and motivated by the interests of

funding agencies as a tool to demonstrate accountability

rather than proving programme effectiveness. In Hansch’s

words: ‘aid agencies have been conditioned through years

of reporting to donors by accounting standards that focus

on what is known, not estimated. As a result, aid agencies

avoid reporting impact altogether and instead report softer

data, such as how many people were helped, or output

data, such as how many commodities were transported

and delivered’13.

In response to this gap, World Vision Australia has

developed a number of strategies to assess the long-term

impact of its programmes. The present paper examines an

ex-post evaluation of the Maewo Capacity Building

project, examining the impact of the project five years

after completion, with particular emphasis on the impact

on the well-being of children and the mobilisation of the

wider community. More broadly, the paper attempts to

demonstrate that it is not only possible but also extremely

useful to draw conclusions about project impact, even

some time after the project completion, where baseline

data are incomplete or absent.

The Maewo Capacity Building project

From 1997 to 1999, World Vision Australia implemented a

capacity-building project in Maewo Island, Vanuatu. The

project had three components. The basic health and

sanitation component aimed to reduce the incidence of

malaria, diarrhoea, skin and respiratory infections in the

target communities by 50% or more. Strategies

implemented to achieve this objective included: training

the community in preventive health-care, nutrition and

sanitation practices; improving access to safe water by

repairing damaged water supply systems; providing first

aid/emergency medical supplies; initiating environmen-

tally sound rubbish disposal; and promoting the use of

validated traditional medicines to treat common ailments.

The community organising component aimed to

Table 1 Prevalence of HIV among adults and the food and nutri-
tion situation in selected sub-Saharan African countries

% Adults
living

with HIV*

% Population
in need of
food aid†

% Stunting
in under-5s†

% Wasting
in under-5s†

Lesotho 29.6 30.0 34.7 7.5
Malawi 14.3 29.0 49.0 6.0
Mozambique 12.1 3.0 43.8 5.5
Swaziland 38.2 24.0 40.0 2.2
Zambia 16.7 26.0 39.9 4.4
Zimbabwe 24.9 49.0 41.3 7.3

* Data from reference 6.
† Data from reference 7.
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strengthen community structure and create capacity to

respond to community issues and concerns using

minimum external resources and assistance. Strengthen-

ing of community structures involved establishing a core

group of leaders in at least 17 of 23 villages with specific

roles and responsibilities and a clear vision and goal for

each community. The role of the established core group of

leaders was to develop a comprehensive village plan, to

organise monthly community meetings to discuss com-

munity projects and issues, and to put in place project

committees and community participation strategies. The

livelihood component aimed at ensuring that at least 80%

of communities in Maewo Island had diversified food

sources and/or increased income. Strategies included

engaging the community in crop diversification, construc-

tion of three coconut oil processing machines, training the

community in livelihood planning and management, and

the provision of seeds, seedlings and agricultural tools.

At the end of the 3-year project, an end-of-project

evaluation was undertaken17. However, the end-of-project

evaluation was not objective-oriented as it was judged that

three years of project implementation was not enough to

yield the intended long-term results, which were

reduction in mortality and malnutrition prevalence, and

sustained household food security. Additionally, the

project did not establish minimum baseline data against

which to assess the project’s progress and long-term

impact on poverty alleviation. In the absence of baseline

data, the objective of the evaluation was to examine the

extent to which the infrastructure and systems left behind

by the project, as documented in the end-of-project

evaluation report17, contributed to improving and

sustaining household food security, and improving health

and nutritional outcomes in Maewo Island. Two questions

were posited: (1) Did the project actually improve health

and nutritional outcomes in the target population? and (2)

Could observed health and nutritional outcomes be

explained by other factors? Thus, the purpose of the

study was to examine the extent to which the

infrastructure and systems left behind by the project

contributed to the improvement of household food

security and health and nutritional outcomes in Maewo

Island, using another island (Ambae) of similar character-

istics as a control group. It was therefore hypothesised

that, as a result of the infrastructure left behind by the

Maewo Capacity Building project, Maewo would have

better health and nutrition outcomes than Ambae.

Methods

Study design, sample and procedure

The study used a cross-sectional ‘external control group’

design16. Ambae Island was used as a control group

because it was not exposed to the project, its proximity to

Maewo and was the only island with sociodemographic

and economic characteristics similar to those observed in

Maewo18. In addition, since the completion of the Maewo

Capacity Building project, the island has not been

beneficiary of any international assistance.

The sample size calculation was related to the study’s

long-term outcome variables. The primary study’s out-

come specified that, at project completion and beyond, at

least 80% of households in the target communities would

have adequate food security (diversified food sources

and/or increased income). The end-of-project evaluation

carried out when the project phased out in 1999 estimated

that 70% of the project beneficiaries had access to

diversified food sources. Both the effect of the time

elapsed since project completion and the effect of cyclone

Ivy that devastated the two islands in 25–27 February 2004

were taken into account when calculating the sample size.

Thus, it was hypothesised that, at the time of the

evaluation, 65% (instead of the projected 70%) of the

target households in Maewo would have adequate food

security. Using the usual formula for sample calculation to

compare two proportions from two populations19–21, it

was estimated that a sample size of 666 households (333 in

each island) would be sufficient to detect a difference of

15% between locations in the proportion of households

with adequate food security with 80% power, a 5%

significance level and a design effect of 2. This 15%

difference represents the difference between 65% of

households with adequate food security in the population

exposed to the project (Maewo) and 50% in the non-

exposed population (Ambae).

Data were obtained on 406 households in Maewo and

411 households in Ambae. Nine data collectors in each

island, selected from the studied communities, were

trained and collected the data between 6 and 20 July 2004

using a two-stage cluster sampling strategy10,22–24. This

was the most efficient method of recruiting households, as

villages were structured in such a way that geographic

units were not generally sufficiently well organised to

allow for systematic sampling10,24 and an accurate list of

the population was non-existent.

At the first stage, tables listing villages per island were

drawn up and their respective number of households

estimated with the help of village chiefs. A mapping

exercise with community leaders and staff at World Vision

Vanuatu indicated that there were approximately 28

villages in Maewo and 25 villages in Ambae. Thirty clusters

were randomly allocated in each island using a sampling

interval such that the total number of clusters in each

village was proportional to the total number of households

in that village. This was achieved by using a sampling

interval obtained by dividing the total number of

households in each island by 30. The first cluster in each

island was determined by randomly drawing a number

within the first sampling interval using a random number

table10. The sampling interval was then added to this

number until 30 clusters were obtained in each island.

A cluster was defined to include the minimum number of
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households in order to obtain the required sample size

when 30 clusters were selected. Thus each cluster had a

minimum of 11 households. A household represented an

aggregate of persons who lived together either under the

same roof or in different units in the same compound and

who ate together or shared in common the household

food.

The second stage was a selection of households that

made up each cluster. In step 1, the team of data collectors

went to the centre of the village and spun a bottle to

determine a random direction. The data collectors went in

the direction of the bottle’s neck from the centre to the

edge of the village (villages are quite small) counting the

number of households. In step 2, a number between 1 and

the total number of households counted was chosen using

a currency note (Vatu). The number chosen represented

the first sampling point and the household chosen was

interviewed. Once the interview of the first household was

completed, the subsequent households to be interviewed

were chosen by proximity, i.e. households physically

closest to the selected household, until the required

number of households per cluster was attained. In the case

that data collectors reached the border of the village

before the number of households required for a cluster

was reached, they went to the centre of the village and

repeated steps 1 and 2. In the last step, where household

members were absent at the time of the interview, data

collectors returned there later if household members were

likely to return or otherwise the household was replaced

with the next household. Data on household food

security, anthropometry among 6–59-month-old children

and mortality data were collected by an interviewer-

administered questionnaire. The interview took place in

the participants’ home, and informed consent was

acquired.

Measurements

A 12-item food security scale was generated based on the

Radimer–Cornell hunger scale25 and the US national

measure of food security26 (Appendix). Although devel-

oped as a tool to assess food security in developed

nations25,27, the Radimer–Cornell hunger scale has been

used successfully as a vulnerability assessment and early

warning tool to assess the level of deterioration in the

quality and diversity of the diet of a given population in

emergency settings, such as during the economic crisis in

Russia28 and in Indonesia29. The instrument was found be

reliable and valid27,29,30. The Radimer–Cornell hunger

scale25 as a measure of food security was chosen for

several reasons: the instrument has been found to be quick

to apply at household level as it does not require the

physical audit of food stores; and food consumption-

based measures of food security such as individual

intakes, household energy acquisition or dietary diversity

are too detailed and labour-intensive, and above all

require highly skilled data collectors who can measure

accurately food quantities in terms of availability and

consumption31,32. With more than three-quarters of the

population in Maewo and Ambae estimated never to have

attended school or be educated only to primary level18,

the implementation of a food consumption-based food

security assessment methodology was not possible.

Prior to the proper implementation of data collection,

the instrument was administered to community represen-

tatives, community workers and staff at World Vision

Vanuatu for thematic analysis with respect to the clarity,

relevance of the items to food insecurity and cultural

sensitivity of the questions being asked. The trial phase

established that, because the majority (.75%) of the

population on both islands are subsistence farmers, the

focus on the lack of money as a reason for not consuming

or accessing food could lead to misleading results. It was

suggested that all questions relate to both food production

(e.g. own harvest or food bartering) and food purchasing

capacity. Also, the consultation found that breadwinners

(mainly the head of household) are fed first, meaning that

in case of dire situations they would be the last to be

affected at the expense of children. This contrary to the

current assumption in the developed world, that in cases

of food insecurity there is a managed process whereby

children are protected until the severe later stages25. Other

issues identified included the confusion related to the

cultural construction of concepts such as ‘healthy and

balanced diet’ or the effect of the planting–harvest cycle in

terms of food availability. All the identified issues were

taken into account to produce the final instrument used in

the survey, and specific questions were formulated in a

manner that could detect reduced intake in children.

Three types of malnutrition were considered in this

study: underweight measured by weight-for-age, stunting

measured by height-for-age and wasting measured by

weight-for-height. Z-scores as indicators of the nutritional

status in children were used, with wasting defined as

weight-for-height Z-score (WHZ) ,22, stunting defined

as height-for-age Z-score (HAZ) ,22 and underweight

defined as weight-for-age Z-score (WAZ) ,2233,34.

Mortality rate was computed as follows35:

Mortality ¼
No:of deaths

Recall period in days £Mid-point population

£ 10 000;

where mid-point population ¼ number of living þ 1/2

joining (live births, reunifications after an absence of at

least 2 years) during recall period 2 1/2 people leaving

(deaths, prolonged absence of at least 2 years) during the

recall period.

Thus, the recall period for assessing mortality covered a

4.5-year period, i.e. from 1 January 2000 to the survey date

(6–20 July 2004), averaging 1648 days. A calendar of

events was constructed and used as a reference. All dates
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for newborns and deaths during the recall period were

recorded. After consulting community representatives, for

each death identified respondents were asked which of

the following was the most likely cause of death: malaria,

diarrhoeal diseases, acute respiratory infection, measles,

malnutrition, domestic violence, cyclone or other.

Data analysis

Data were entered using SPSS for Windows, version 10.0

(SPSS Inc., Chicago, IL, USA) and analysed in Stata version

7.0 (Stata Corporation, College Station, TX, USA). To

obtain the prevalence of food insecurity, interviewed

households were classified into four categories: food-

secure, food uncertainty, food insecurity without hunger,

and food insecurity with hunger in children. Households

classified as food-secure were those which reported no

food-insecure conditions, i.e. no affirmative answer to all

12 items plus those with one or two affirmative answers to

the four items depicting inadequate access to food

(questions 1, 2, 3 and 6), but not to any other items.

Food uncertainty included households with three or four

affirmative answers to items about inadequate access to

food (questions 1, 2, 3 and 6) but without interrupted

eating pattern (questions 4, 5, 7, 10 and 11) and/or

reduced food intake (questions 8, 9 and 12). Food

insecurity without hunger encompassed households with

one or more affirmative answers to the items depicting

distorted eating pattern at household level and/or among

adults, but not in children (questions 4, 5, 7, 10 and 11).

Food insecurity with hunger in children included house-

holds with one or more affirmative answers depicting

distorted eating pattern in children or reduced intake

(questions 8, 9 and 12) and at least two affirmative

responses to items indicating distorted eating patterns at

household level and/or among adults, but not to any items

related to inadequate access to food. After this classifi-

cation, the proportion of food insecurity and its 95%

confidence interval (CI) were computed.

In addition, the proportion of malnutrition and its 95%

CI were computed and mortality data were expressed per

10 000 per day. The difference and its 95% CI in outcome

measures of interest were computed to compare Maewo

and Ambae. To adjust for confounding factors when

comparing Maewo and Ambae on anthropometric out-

comes, standard multiple regression was used. The

SVYSET command in Stata was used to specify clustering

within the household (i.e. to account for greater

similarities on many attributes of children from the same

household), stratification and weighting prior to analysis.

Results

The demographic characteristics of the surveyed house-

holds are summarised in Table 2. A total of 817 households

(406 households in Maewo and 411 households in Ambae)

were surveyed, with an average size of 5.3 (95% CI: 5.1,

5.5) people per household and an average income of

4090.5 Vatu ($US 37) per month after controlling for

seasonal variation in food availability. Approximately one

in 18 households (5.5%, 95% CI: 3.3, 7.7%) was found to be

female-headed. Overall, 14.1% of the population in the

surveyed households was found to have never attended

school, while 37.2% did not complete primary school and

13.7% dropped out of school at secondary level.

Table 3 summarises data on food insecurity in both

islands. The proportion of households classified as ‘food-

secure’ was lower by 1.5 percentage points (95% CI:27.0,

3.9%) in Maewo than in Ambae, but an examination of the

95% CI indicated that this difference was not statistically

significant. However, Ambae recorded a significantly

Table 2 Summary of demographics and anthropometric measurements: Maewo versus Ambae

Factor Maewo Ambae All

Household (HH) characteristics
No. HHs visited 406 411 817
Sample population 1623 1799 3422
Average HH size 5.7 (5.4, 5.9) 5.0 (4.7, 5.3) 5.3 (5.1, 5.5)
Population ,5 years of age (%) 15.1 (14.3, 15.9) 14.9 (14.0, 15.8) 14.9 (14.3, 15.5)
Male:female ratio 0.91 (0.71, 1.15) 0.92 (0.75, 1.12) 0.91 (0.62, 1.34)
Female-headed HHs (%) 3.0 (0.7, 5.3) 7.6 (5.5, 9.7) 5.5 (3.3, 7.7)

Child (6–59 months) characteristics
Gender ratio (boys–girls)

6–29 months 0.78 (0.66, 0.90) 1.31 (1.17, 1.45) 1.03 (0.93, 1.13)
30–59 months 1.38 (1.24, 1.52) 1.21 (1.05, 1.37) 1.29 (1.19, 1.39)
6–59 months 1.11 (1.00, 1.21) 1.25 (1.13, 1.37) 1.18 (1.10, 1.26)

Mean age (months) 38.2 (35.3, 41.0) 37.2 (34.5, 39.9) 37.7 (35.7, 39.6)
Mean weight (kg) 14.3 (13.7, 14.8) 12.9 (12.4, 13.5) 13.6 (13.2, 14.0)
Mean height (cm) 92.4 (90.9, 94.0) 88.5 (86.3, 90.7) 90.4 (88.8, 92.0)
Mean HAZ 2 0.37 (20.76, 0.03) 2 1.30 (21.66, 20.94) 20.85 (21.12, 20.58)
Mean WHZ 0.40 (0.15, 0.64) 0.17 (20.02, 0.37) 0.28 (0.13, 0.44)
Mean WAZ 2 0.06 (20.39, 0.26) 2 0.98 (21.24, 20.71) 20.53 (20.75, 20.32)

HAZ – height-for-age Z-score; WHZ – weight-for-height Z-score; WAZ – weight-for-age Z-score.
Values in parentheses are 95% confidence intervals.
Bold font indicates a statistically significant regional difference, P , 0.05.
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lower proportion of households classified as ‘food

uncertain’ (difference: 223.5%, 95% CI: 228.9, 218.2%)

but a significantly higher proportion of households

classified as ‘food insecure without hunger’ (difference:

22.9%, 95% CI: 17.1, 28.9%) compared with Maewo. The

proportion of households classified as ‘food insecure with

hunger in children’ did not vary by location.

The overall prevalence of malnutrition was found to be

19.7% (95% CI: 15.8, 23.6%) for underweight, 28.2% (95%

CI: 23.8, 32.6%) for stunting and 8.8% (95% CI: 5.9, 11.8%)

for wasting. The prevalence of underweight was

significantly lower in Maewo than Ambae (difference:

27.6%, 95% CI: 213.6, 21.7%) but no significant

difference was detected for wasting (difference: 22.8%,

95% CI: 211.9, 6.1%) and stunting (difference: 20.8%,

95% CI: 26.5, 4.8%) between the two locations. After

adjusting for the child’s age and gender, multiple

regression coefficients (Table 4) also depicted relationship

differences in children’s nutritional status by location. The

adjusted model incorporating age, gender and location

explained 21.7% (P , 0.0001) of the variance for WAZ,

17.9% (P , 0.01) of the variance for HAZ and 17.5%

(P , 0.01) of the variance for WHZ. The model suggests

that children in Maewo Island had higher WAZ and HAZ,

and thus were less likely to be underweight and stunted

than children of the same age living in Ambae Island.

The overall crude mortality rate (CMR) and under-five

mortality rate (U5MR) were found to be 0.53/10 000 per

day (95% CI: 0.48, 0.59/10 000 per day) and 0.78/10 000

per day (95% CI: 0.62, 0.97/10 000 per day), respectively.

CMR was significantly lower in Maewo than Ambae

(difference: 20.12/10 000 per day, 95% CI: 20.23,

20.01/10 000 per day), while the U5MR was comparable

in both islands (difference: 20.05/10 000 per day, 95% CI:

20.37, 0.05/10 000 per day) (see Table 5). Malaria, acute

respiratory infection and diarrhoeal diseases were the

frequently reported causes of death (Fig. 1). While in

absolute terms the proportion of deaths due to malaria,

diarrhoeal diseases and violence was lower in Maewo than

Ambae, these differences were negligible.

Discussion

This study is the first to explore health and nutrition

outcomes in Maewo and Ambae islands. Consistent with

the study hypothesis, the evaluation found Maewo to

have better health and nutritional outcomes than Ambae.

With international data estimating the prevalence of

underweight and stunting at 19.7 and 19.1%, respect-

ively, for Vanuatu36 (Fig. 2), the current data suggest that

Maewo had a prevalence of underweight that was lower

than the national average but a higher prevalence of

Table 3 Prevalence of food insecurity by location

Food security status Maewo (n ¼ 406) Ambae (n ¼ 411) All (n ¼ 817)

Food security (%) 18.5 (15.0, 22.6) 20.0 (16.4, 24.1) 19.2 (16.7, 22.1)
Food uncertainty (%) 32.5 (28.1, 37.2) 9.0 (6.6, 12.2) 20.7 (18.0, 23.6)
Food insecurity without hunger (%) 15.3 (12.1, 19.2) 38.2 (33.6, 43.0) 26.8 (23.9, 30.0)
Food insecurity with hunger in children (%) 33.7 (29.3, 38.5) 32.9 (28.5, 37.6) 33.3 (30.1, 36.6)

Values in parentheses are 95% confidence intervals.
Bold font indicates a statistically significant regional difference, P , 0.05.

Table 4 Prevalence of stunting, underweight and wasting and adjusted* coefficients (b) of HAZ, WAZ and WHZ as a function of
demographic variables

HAZ WAZ WHZ

n %† Adjusted b %‡ Adjusted b %§ Adjusted b

Location

Ambae 190 29.5 (23.1, 35.8) Ref 23.6 (19.4, 27.7) Ref 9.2 (5.1, 13.2) Ref

Maewo 200 26.7 (20.4, 33.1) 0.9 (0.4, 1.5) 16.0 (11.8, 20.3) 0.9 (0.5, 1.3) 8.4 (4.5, 12.4) 0.2 (20.1, 0.5)

Age group

6–29 months 155 34.0 (28.3, 39.6) Ref 29.9 (24.4, 35.3) Ref 12.3 (8.4, 16.3) Ref

30–59 months 235 25.6 (21.4, 29.8) 0.0 (20.6, 0.5) 14.5 (11.0, 17.7) 0.1 (20.3, 0.5) 7.0 (4.5,9.5) 2 0.3 (20.7, 0.0)

Gender

Girls 179 25.6 (19.3, 31.9) Ref 14.8 (9.6, 19.9) Ref 5.7 (2.3, 9.1) Ref

Boys 211 30.5 (24.4, 36.6) 2 0.6 (21.1, 20.1) 23.8 (18.1, 29.5) 2 0.7 (21.1, 20.2) 11.4 (7.1, 15.7) 2 0.4 (20.7, 20.1)

r 2 ¼ 0.179 (P , 0.01) r 2 ¼ 0.217 (P , 0.0001) r 2 ¼ 0.175 (P , 0.01)

HAZ – height-for-age Z-score; WAZ – weight-for-age Z-score; WHZ – weight-for-height Z-score.
Values in parentheses are 95% confidence intervals.
Bold font indicates a statistically significant difference from the reference (Ref), P , 0.05.
* Model adjusted for factors in the table.
† Prevalence of stunting defined as HAZ ,22.
‡ Prevalence of underweight defined as WAZ ,22.
§ Prevalence of wasting defined as WHZ ,22.
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stunting. However, the above-reported national preva-

lences for underweight and stunting date back to 198336.

It is thus possible that the current national malnutrition

prevalence could be higher than the above figures.

Nevertheless, the prevalence of malnutrition (under-

weight, stunting and wasting) found in Maewo was far

lower than the prevalence of malnutrition in Melanesia,

Asia and Oceania and the average for all developing

countries (see Fig. 2).

The current data also suggest that the CMR was lower in

Maewo than Ambae. However, compared with national

mortality averages as at 200337 (CMR: 5/1000 inhabitants

per year – equivalent to 0.14/10 000 per day, U5MR: 42/

1000 live births per year – equivalent to 1.15/10 000 per

day), the CMR was 3.5 and 4.4 times higher in Maewo and

Ambae, respectively. In stark contrast, both islands

recorded lower U5MR than the national average, with

U5MR found to be 64.3% lower in Maewo and 34.1% lower

in Ambae. Nevertheless, mortality and nutritional out-

comes found in Maewo indicate that using existing

community livelihood and resources yields desired

sustained outcomes. We recently replicated this trend in

other countries across Africa such as in Mozambique and

Lesotho11,38. This is in contrast to the current approach to

international aid, which is overwhelmingly dominated by

the reliance on external inputs when dealing with

indigenous communities and thus making them

dependent on international assistance39–41.

Although Maewo displayed more favourable outcomes

on food security indicators than Ambae, food insecurity

remains a big problem in both islands and the percentage

of households classified as food-insecure was comparable

to that reported in countries undergoing economic

crisis28,29. Such a trend could be due to the fact that food

insecurity results from many factors, ranging from socio-

economic, political and cultural to environmental, many of

which were beyond the scope of the project as indeed is

the case in many developing countries42. Another reason

could be that both islands experienced a series of natural

disasters, mainly cyclones43. Both islands were hit by

cyclone Ivy on 25–27 February 2004 which destroyed

many coconut palms, fruit and breadfruit trees and

knocked down a number of homes and health posts. A

number of families were left without shelter, food and

access to medication43. Thus, the destruction of the

livelihood system in Maewo and Ambae islands by the

cyclone could have led to the high level of food insecurity

observed in both islands, as the evaluation was

undertaken just 4 months after cyclone Ivy hit.

Limitations of the study

The concept of ex-post evaluation is a relatively newone in

this field. Our organisation has undertaken to conduct ex-

post evaluation four to five years after project completion to

assess the extent to which projects have contributed to

poverty reduction. For the Maewo Capacity Building

project, mortality was estimated over a period of 1648 days.

Such an uncommonly long recall period may have affected

the accuracy of the estimates. Nevertheless, the use of a

calendar of events and of immunisation cards (given the

adequate maternal and child health (MCH) observed in the

region), to check the last date the child attended the MCH

centre prior to death and to validate the reported date of

birth,mayhaveminimised the risk of bias. Furthermortality

studies using a relatively shorter recall period in this region

are recommended. In addition, information on bilateral leg

oedema (indicating severe malnutrition irrespective of

WHZ) was not collected due to the lack of skill of data

collectors to detect oedema given their low educational

level and the high likelihood of bias and misclassification.

Thus the prevalence of wasting may have been
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Table 5 Crude mortality rate (CMR) and under-5 mortality rate (U5MR) by location

Maewo (A) Ambae (B) A–B

CMR
No. of deaths during recall period 128 177
No. of newborns during recall period 180 220
Mid-point population 1649 1820
Deaths/10 000 per day 0.47 (0.39, 0.55) 0.59 (0.51, 0.67) 2 0.12 (20.23, 20.01)

U5MR
No. of deaths during recall period 31 36
Total ,5 years of age 245 268
Deaths/10 000 per day 0.76 (0.54, 0.99) 0.81 (0.59, 1.03) 20.05 (20.37, 0.05)

Bold font indicates a statistically significant regional difference, P , 0.05.
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underestimated in this study. Furthermore, in the absence

of an epidemiological surveillance system, the author relied

on verbal reports on morbidity and cause of death.

Conclusion

This paper examines an ex-post evaluation of the Maewo

Capacity Building project, examining the impact of the

project five years after completion. Project initiatives in

Maewo Island have improved thewell-being of children by

reducing the risks of mortality and malnutrition. This was

achieved by investing in human capital in terms of transfer

of skills, mobilising the wider community in the form of

establishing community governance,maximising theuseof

existing resources, and by providing poor households with

the opportunity to take advantage of the newly created

possibilities. Using a cross-sectional ‘external control

group’ design, this paper demonstrates that it is possible

to draw conclusions about project effectiveness where

baseline data are incomplete or absent. Shifting from

donor-driven evaluations to impact evaluations (whether

periodic, on project conclusion or ex-post) has greater

learning value for the organisation, and greater valuewhen

reporting back to the beneficiaries about project impact

and transformational development in their community. An

impact evaluation can speak more to people than

evaluations based on accountancy data and, put more

simply, can the answer the question ‘While we met all the

requirements of the project, what was the real impact for

the people?’ Public health nutritionists working in the field

are well versed in the collection and interpretation of

anthropometric data for evaluation of nutritional interven-

tions such as emergency feeding programmes. These same

skills can be used to conduct impact evaluations, even

some time after project completion, to elucidate lessons to

be learned and shared. These skills can also be applied

more widely to projects which impact on the longer-term

nutritional status of communities and their food security.
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Appendix – Survey items used in Maewo and Ambae to assess household food security and their respective

frequencies (%)

Over the last 12 months: Maewo Ambae All

1. Have there been occasions when you (head of the family)
worried that you could run out of food before you could
get money to buy more food before the next harvest?

76.3 82.3 79.4

2. Have there been occasions when you felt that you might
not be able to afford adequate food to feed all members
of the family during the planting–harvest season?

69.4 80.4 75.0

3. Have there been occasions when you felt like ‘I wish
I could buy more food if I had more money’ during
the planting–harvesting season?

77.9 84.3 81.2

4. Has your family eaten the same type of food for several
consecutive days because you did not have enough money
to buy different food all season around?

62.0 69.9 66.0

5. Has your family run out of food for more than a day on more
than two occasions because you did not harvest enough food
or did not have money to buy food?

35.5 25.6 30.5

6. Have there been occasions when your household relied on
only a few kinds of low-cost food to feed children
because you were running out of food or did not have
enough money to buy food?

57.4 84.0 70.9

7. Did you (or family members living in this household)
ever cut the size of your meals or skip meals for at least
once every month between the planting and harvest
periods because there wasn’t enough money for food?

41.0 64.4 52.9

8. Have all children living in this household not had enough
to eat because you did not have enough food or money to
buy food?

30.3 44.8 37.7

9. Have you (head of the family) not had enough money to buy
different types of food for your children to diversify
their meals?

40.8 68.1 54.7

10. Have any of the family members living in this household
ever eaten less than they felt you should
because there wasn’t enough food?

31.1 55.0 43.2

11. Did you or other adults in your household ever not eat for
a whole day because there wasn’t enough food or money to
buy food?

6.9 12.8 9.8

12. Have any of the children in this household lost weight
because you didn’t have enough food or money
to buy food?

31.1 35.4 33.2

Note: Participants answered either yes or no to each of the questions.
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