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Annex 1: Map of Lao PDR, Luang Namtha province, Nalae and Sing district 

(WFP District Vulnerability Analysis Mapping 2004) 
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Annex 2:  The Integrated Food Security Programme Nalae and Sing district 
Annex 2a: Background information, planning approach, implementation 

structure and activities 
 
The situation in the IFSP area 
 
The IFSP was implemented in two districts, Nalae and Sing district, in the northern, mainly 
mountainous province of Luang Namtha, neighbouring the China, Thailand and Myanmar. 
The economy was dominated by subsistence agriculture, practicing slash and burn shifting 
cultivation. The mountainous areas were difficult to access and communal infrastructure, 
markets and social services hardly existed. Yields at upland rice fields were declining due to 
depletion of soil fertility and erosion caused by shortening the cycle of production and fallow 
periods (‘rotation cycle’). Aiming to avoid starvation resulted in an expansion of rice fields at 
the expenses of the natural forest resources. 
A growing number of people were planning to leave their place of origin in the mountainous 
areas seeking better living conditions mainly at locations of lower altitude, mostly looking out 
more productive agricultural areas and fertile land, better access to markets, health and 
education services.  
 
Target group 
 
The IFSP was implemented mainly in most remote and mountainous areas of the two 
districts. In Nalae district, the population and geography was relatively homogeneous, also in 
matters related to food security, poverty and nutrition. Here the IFSP supported the entire 
district population (Austro-Asiatic groups, 90% of target group, mainly Khamu and Lamet and 
10% Lao Tai). Sing district comprised of a low-land area, were the district capital was 
located, where the Lao-Tai were the predominantly inhabitants. While the Hmong-Mien, 
particularly the sub-group of Akha, originally resided in mountainous areas of the district. 
Disparities between flatland areas and mountain areas regarding culture and tradition but 
also regarding access to resources, food security and poverty were large.  
 
Programme phases 
 
The IFSP was composed of two programme phases, the first phase running from 1993 to the 
end of 1997. Following a programme progress review in 1997 the IFSP was extended for 
another term of three years, a second phase, running from 1998 to the end of 2000. Beyond 
2000 the IFSP shifted from the Integrated Food Security Programme to a broader approach 
of Poverty Reduction and Regional Rural Development focusing pre-dominantly on human 
resource development and capacity building in mountainous areas in Northern Laos. 
 
The first phase of the IFSP focused on building contacts and confidence to the people living 
in mountainous areas, supporting the implementation of the project like simple community 
infrastructure, and elaborating implementation structures, and supporting partner institutions 
to build up capacities for providing community based services. Activities were defined and 
implemented on a pilot basis.  
 
The second phase defined its goal, purpose and results more precisely, but principles of 
programme approach and strategy remained similar: aiming to achieve food security and to 
alleviate poverty. The ‘sector’ of education and health more precisely had to focus on 
nutrition and food security relevant activities, while fewer resources were available for 
construction of infrastructure. Additional aspects were included, such as the design of a up-
land development concept, strengthening extension services in the agriculture and health 
sector and elaborating financial systems to attain sustainability. Considerable changes were 
undertaken concerning the formerly defined ‘women specific’ activities. Gender issues 
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became a crosscutting issue, integrated in all sectors relevant. Measured to reduce opium 
demand and production became an additional component of the IFSP in Sing district.  
 
Following the Logical Framework developed for programme implementation the IFSP stated 
one ‘overall goal’, three ‘programme purposes’ and five ‘results’ to be achieved. Each level 
had one to three indicators set to measure and demonstrate target achievements at all 
levels. 
 
Implementation structure 
 
The programme was implemented under the Ministry of Health at the national level, which 
also provided the programme co-ordinator. At province and district level the programme was 
under the responsibility of the government’s provincial and district office.  
 
Implementation structures were different in the two districts. In Sing district, the number and 
qualification of government staff was insufficient to ensure adequate service provision in 
remote locations. Before the start of the IFSP services, largely, concentrated on the 
lowlands; language barriers hindered close cooperation between population groups. In order 
to extent and improve service provision to those locations, the IFSP established ‘service-
centers’ in mountainous areas being the base for development workers providing services to 
the surrounding villages. A ‘service-centre’- development team comprised of an agriculture, 
health and education specialist. Nalae district, being a mountainous district throughout, was 
more homogeneous in culture and tradition. Here differences in cultural or language were 
less invasive, and the government showed a high commitment to ensure support to most 
remote locations. Therefore, the IFSP in Nalae district did not create a ‘service-center’ 
structure, but supported the expansion of government’s line departments and services, and 
provided technical, financial and logistical support to start up, consolidate and expand 
development services.  
 
IFSP activities 
 
The IFSP designed its set of activities in relevance to meet the basic needs of the target 
population, formulated as improving food security and alleviate poverty. The inter-sector 
programme implemented activities in the sector of agriculture (food as well as cash crop 
production), health, education and infrastructure. This was in line with the government policy, 
which defined the same four sectors in its comprehensive poverty reduction strategy as 
being the main pillars for poverty alleviation. In Muang Sing district, activities for drug control 
and prevention were added in 1998. The programme focussed specifically on the 
development of human resources at various levels, at village level and also within institutions 
acting at sub-district and district level.  
 
Food aid was used as a flexible instrument mainly in form of Food for Work (FFW), and some 
“Cash for Work” through monetised food aid. It was mainly used to support the construction 
of social infrastructure and for agricultural production schemes. The FFW programmes were 
implemented with a high degree of community participation. Part of the food aid were kept as 
contingency to cover sudden emergency needs (i.e. cholera outbreak in Nalae district, loss of 
food stocks due to outbreak of fire or sudden migration).  
 
Health activities comprised of preventive and curative primary health care measures. With 
the aim to ensure effective health care provision at community level, the programme 
supported the set up, training and equipment of district and sub-district health centres and 
mobile teams. At village level village health volunteers and traditional birth attendants were 
recruited in an interactive and participatory way, trained and supervised. A cost sharing 
system was implemented, initially focusing on a drug revolving fund, in Nalae district 
gradually expanding to partially cover the costs due to the maintenance of primary health 
care services as well. Measures on environmental hygiene, sanitation and clean water 
supply were largely implemented through the health sector.  
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Knowledge is the basis for improving attitudes and behaviour. Education is an ideal means to 
enhance life skills and to convey messages related to the improvement of food and nutrition 
security as an immediate means and is a key to a sustainable reduction poverty and 
malnutrition in a longer term. Therefore, the IFSP supported the education sector to improve 
access to good quality of formal primary as well as non-formal education. The IFSP 
supported the improvement of school infrastructure for primary and boarding schools, 
particularly during the first phase, supported teacher’s formal training and in-service training 
and supported the district government to ensure regular supervision. The development of 
teaching material, systematically integrating aspects of food, nutrition and life skills was 
supported, particularly for the non-formal sector and women’s education. Solar equipment 
was specifically installed for the non-formal education activities to allow for teaching outside 
in the evenings. 
 
Agriculture plays a key role when aiming at food security and rice sufficiency was the main 
concern of villagers and government officials. The agricultural sector was composed of a 
wide range of activities aiming to stabilise and increase food as well as cash crop production. 
The set of activities was tailored to meet the needs and potential of the respective location. 
Improved rice production was always of highest priority among the target group and the aim 
was to improved productivity though flat land rice production, including the introduction of 
small-scale irrigation. Attempts were made for diversifying permanent crop production. The 
development of an up-land agriculture system included the introduction of intercropping 
systems, such as the introduction of leguminous plants and nutritious vegetables with the 
aim to increase the availability of non-staple foods at household level and to diversify 
households food consumption. Improved soil management systems, i.e. the introduction of 
alley cropping or terracing were part of the improved up-land techniques. Gardens were 
implemented partly as commercial as well as vegetable demonstration gardens, this allowed 
introducing new products, and developing and demonstrating appropriate cropping methods. 
Simultaneously, extensions services and trainings were being provided relevant to nutrition, 
food security and economic development. Healthy nutrition, nutritious value as well as best 
use and preparation of newly introduced food crops were integrated into nutrition education 
services.  
 
Livestock extensions services were set up, involving training of village volunteers, and the 
introduction of improved stocks (breeds) and environmentally sound techniques, set-up of a 
vaccination chain aimed to improve livestock raising for both purposes, to increase 
household income as well as to contribute to increased food consumption.  
 
The IFSP was engaged in the construction of physical infrastructure: roads, drinking water 
supply, health posts, district hospital and market buildings. In addition, the IFSP invested in 
improving agricultural production through a twin track approach, ensuring immediate food 
needs and simultaneously investing in food security relevant infrastructure, such as opening 
of new and permanent rice fields, the establishment of terraces, alley cropping systems, 
irrigation systems and fish ponds. The food transfer releases the villagers from their hard 
workload in the up-land rice field, frees up time to invest into the implementation of new 
production systems with supporting them at least with a minimum of their rice requirements.  
 
Drug addiction and its consequences resulted in an increased number of households whose 
food security situation deteriorated. Starting in 1999 the IFSP in Sing district integrated 
components of the regional Lao-German co-operation on ‘promotion of drug control’, which 
refers to a three-fold approach, 1) focusing on prevention of drug consumption; here public 
information campaigns were undertaken 2) measures of alternative development aiming to 
reduce opium production. Potential and promising initiatives were the introduction of sugar 
cane, coffee, cardamom, and fruit tree cultivation, as well as the introduction of fish raising 
through fish ponds and improved animal raising, and 3) detoxification and rehabilitation and 
reintegration of formerly addicted people who were actively seeking help.  
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Annex 2b: Logical framework, indicators and monitoring 
 
1) The ‘Logical Framework’ 1998 – 2000 
 
Overall Goal: A sustainable development process is initiated in the districts of Sing 

and Nalae in Namtha province, Northern Laos. 
Indicator OG: It was suggested to apply the indicators of chronic malnutrition: the stunting 

rate of children under five will be reduced from 69% in 1997 to 48% in 2001 
in both districts. Means of verification: baseline and follow-up nutrition 
survey.  

 
Purpose (PP): The living conditions of disadvantaged groups in the province of 

Luang Namtha, in the districts of Muang Sing and Muang Nalae are 
improved by overcoming the nutrition risk. 

Indicator PP 1: Mortality rate of children under five years is reduced by 20% in villages with 
intensive interventions by 12/2000. 

Indicator PP2: 75% of the households are able to cover their basic food requirements by 
12/2000. 

Indicator PP 3: Primary education attendance rate in the target villages reaches district level 
in Muang Sing and National level in Nalae (65%) by 12/2000, the 
participation of girls is 40%. 

 
Result 1.0: Sustainable agricultural practices are applied. 
Indicator 1 A: Concept and strategy for sustainable up-land farming system developed in 

co-operation with involved institutions in Lao P.D.R. and agreed upon by 
12/1999. 

Indicator 1 B: In 25% of the villages on-farm demonstrations/trials of important elements of 
the up-land farming system including improved methods and alternatives to 
slash and burn are successfully implemented together with farmers by 
7/2000. 

Indicator 1 C: In 50% of the villages more than 40% of the households have integrated at 
least one improved and economically viable practice into their production 
system by 6/2000. 

 
Result 2.0:  Aspects of health service with relevance to nutrition are established in 

the project villages. 
Indicator 2 A: In 30% of the villages at least 3 preventive measures are adopted by 

12/2000.  
Indicator 2 B: 70% of the villages have access to curative services for at least 3 main 

diseases by 12/2000. 
 
Result 3.0:  Aspects of the education and advisory curriculum with nutrition 

relevance are communicated. 
Indicator 3 A: The curriculum of non-formal education is developed and tested by 6/1998.  
Indicator 3 B: In 60% of the villages non-formal education takes place by 12/2000.  
Indicator 3 C: The number of school places increased by 20% compared to 1997. 
 
Result 4.0:  The rural infrastructure (feeder roads, health posts, rice stores, and 

schools built with simple technology) is improved. 
Indicator 4 A: Based on the results of participatory needs assessment infrastructure 

development is completed with appropriate standards by 12/2000.  
Indicator 4 B: Procedures for operation and maintenance of infrastructure and related 

services are effectively implemented not later than 12 months after the 
completion. 
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Result 5.0:  The co-operation among governmental, non-governmental and village 
institutions involved in the programme is improved. 

Indicator 5 A: 90% of the project plan implemented according to acceptable standards by 
12/2000. 

Indicator 5 B: The results of project monitoring used for annual plan adjustment. 
 

 
Remarks on the IFSP indicators and the hierarchy of effects 
 
Indicators defined at result level should assess the quantity and quality of project outcome or 
services. Additionally, indicators are required to measure the utilisation of services (e.g. 
participation in growth monitoring), the adoption of new practices and techniques (e.g. 
improved animal raising techniques) or behavioural changes (e.g. breastfeeding practices). 
Beyond that, monitoring of target group's benefit and achievements at project purpose and 
goal level complete the picture of impact oriented monitoring.  
 
The indicators formulated and documented above do not always match with the logical 
hierarchy of effects expected. Indicators were primarily selected and formulated to be 
realistic and easy to monitor, appropriate for the institutional framework and capacity of 
partner institutions.  
 
The level of utilisation of services was not included in the project-planning document as a 
separate level to be monitored. Still, indicators measuring the utilisation of services were 
either included at result level or at project purpose level, specifically for the set of activities 
formulated for each result (e.g. school attendance). When developing the system of impact 
oriented monitoring indicators are classified according to the respective level of the logical 
hierarchy of effects. 
 
Here three indicators are formulated at project purpose level, representing a higher level of 
effects of the three sector-results, agriculture, health and education, separately. The indicator 
at project purpose level for the sector of education e.g. is the school attendance. Keeping in 
mind the logical hierarchy of the project effects, the school attendance rate indicates the 
utilisation of services. The benefit could be measured by the reduction of the percentage of 
the population being illiterate. Moreover, a better educational status is expected to contribute 
towards an improved food and nutrition security at household level. Therefore, impact 
monitoring should go beyond the reduction of illiteracy, measuring the impact on the 
nutritional status.  
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PP Results 
(measuring  
project 
output, 
ensure  
access to  
services): 

Access to food 
-  months of rice sufficiency 
-  change in income 
-  no of animals 
-  % of villages accessible by 
    road  (4A) 
 

Agriculture Services 
- no. of agriculture volunteers 
  trained 
- ha under small scale irrigation 
- quantities of nutritious food seeds  
  distributed 
- no. of fruit trees distributed 
- no. of animal volunteers trained 
- no. of new breads introduced 
- no. of fish ponds implemented and 

functioning 

- less nutrition related diseases - improve in quality of diet (number of meals, food 

Outcome:  

Benefits:  

Use of 
services/ 
Adoption of  
improved 
practices 

Annex 2b –Figure 1- Overview – Indicators for monitoring and evaluation 

Utilisation of health services (2A) 
- participation in growth monitoring 
- vitamin A supplementation  
- participation in family planning 
- treatment of drinking water or  
  access to clean water throughout 
  the year 
- improved breastfeeding practices 
- improved weaning practices 
- immunisation coverage (DPT3) 
- treatment of diarrhoea using ORS 
- use of impregnated mosquito-net 
- use of latrine facilities 

Health Services (2B) 
-  % of vill. with VHVs functioning 
-  % of vill. with TBAs functioning 
-  regularity of village visits 
-  % of vill with improved water 
   sources 
-  access to curative health services 
  (2B, 4A)  

Education Services 
-  no. of schools (4A) 
-  no. of students (3C) 
-  no. of students receiving 
   improved lessons on 
   nutrition 
-  % of schools having 
    food production progr  
-  % of villages having 
    literacy classes (3B) 

Utilisation of agriculture 
services (1A, 1B, 1C) 

- farmers adopting new 
  food production system 
- farmers adopting new animal 

raising techniques 
-  families cultivating new food 

crops, including fruit trees, 
gardening 

-  possession of fish ponds  

Prevalence of chronic malnutrition of children and Child Mortality (PP1)1

 
 
 
 
 
 
- 

 
-  school attendance 
   rate (PP3) 
- ratio female to male 
  students 
- nutrition knowledge of 
  student’s 

Utilisation of measures to 
increase access to food 
- increased income 
- more trade 

1 Abbreviations and numbers in brackets refer to the indicators listed at the logical framework document, annex 2b

Utilisation of education 
services 
- literacy level parents, 
- attendance to non- 
  formal education 

- increase in number of households being food 
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Annex 2b – Matrix 1: Determinants of malnutrition, corresponding interventions and indicators26  
Determinants of 
malnutrition 

Intervention Indicator Method of monitoring and 
evaluation 

Use and utilisation    
Morbidity Improvement of preventive and 

curative health services, 
including mother and child health 
care, concentration on: 

 
 
 
 
Prevalence of  
Malaria 
Diarrhoea 
ARI 
Anaemia 
Distended abdomen 

 
 
 
Participatory village evaluation 
(three times per year, village 
meetings, group discussions) 
Health statistics, distribution of 
micro-nutrients, de-worming 
programme 
End-term evaluation 

Participation in bednet impregnation Summary of impregnation 
activities (yearly, after campaign), 
discussion with villagers 

Diarrhoea 
ARI 

Anaemia 
Swollen abdomen 

Prevention of most common 
diseases 
(Diarrhoea, ARI, Malaria),  
Treatment of intestinal parasites 
Water and sanitation programme 

Treatment of diarrhoea at household 
level 

Mid-term evaluation survey 
End-term evaluation 

    
Availability and use of 
health services 

   

Immunisation Immunisation programme Immunisation coverage Immunisation summary, 
End term evaluation 

Birth spacing Promotion and measures of family 
planning 

Participation in family planning 
programme 

Health statistics (every three 
months) 
End-term evaluation 

    

                                                 
26 All determinants listed were statistically significantly related to the nutritional status of children (chronic malnutrition) applying unifactorial analysis (chi-square, and 
analysis of variance). However, the matrix presents interventions corresponding to the determinant. The IFSP implemented additional interventions, expected to contribute to 
improved food and nutrition security (e.g. infrastructure, village rice stores, etc.). Those interventions are more likely measured through process and activity monitoring; their 
effect will be reflected in improved outcomes.  
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Environment and 
sanitation 

   

Treatment of drinking 
water 

Measures to improve quality of 
drinking water (co-operation with 
NGO, water supply) 

% of hh boiling drinking water 
% of villages having improved water 
sources 

Mid-term evaluation survey 
Summary of clean water supply 
statistics 
End-term evaluation 

Using latrines Latrine programme % of households having latrines Summary of latrine programme 
(ongoing) 
End-term evaluation 

Food intake Promotion of healthy nutrition 
and IYCF 

  

Children's food intake    
Breastfeeding practices Promotion of breastfeeding % of children receiving breast-milk after 

birth 
Mid-term evaluation survey 
End-term evaluation 

Weaning practices  
(sample size too small, 

but association 
observed) 

Improve of complementary food for 
children 
(type, quality, frequency and time) 

% of children receiving weaning food 
within the recommended age 

Mid-term evaluation survey 
End-term evaluation 

Adults food intake Healthy nutrition of adults, 
diversity of food intake 
Healthy nutrition for pregnant and 
lactating mothers 

 
 

 

Diversity of meals 
 

 Three meals per day containing different 
dishes 

Mid-term evaluation survey 
End-term evaluation 

Fruit snacks 
 

 % of households having snacks in 
between main meals 

Mid-term evaluation survey 
End-term evaluation 

Food restrictions after 
delivery 

 % of mothers following food restrictions 
after delivery 

Mid-term evaluation survey 
End-term evaluation 

Nutritional status of 
mothers 

 BMI of non pregnant mothers Mid-term evaluation survey 
End-term evaluation 

Literacy level Improve education services 
- formal education 
- non-formal education 
- improvement of nutrition lessons in 
schools 
- school food production 

 
- No. of learning spaces 
- No of teachers 
- School attendance 
- Ration girls to boys 
- % of vill. having literacy classes 

 
Education statistics  
(yearly summary) 
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programme, including animal raising 
programme 

- No of school food production 
programmes functioning (%) 

Summary of activities, 
Discussions with teachers  
(twice per year) 

Literacy level of 
mothers Literacy level 

of fathers 

 - Attendance of literacy classes 
- % of illiterate adults (male/female) 
 

End-term evaluation survey 
Education statistics  
(yearly summary) 

Access to food Improve of economic situation   
Cash income Animal raising programme to 

improve household income, non 
timber forest products 

Increase in yearly cash income Mid-term evaluation survey 
End-term evaluation 

Close distance to 
district centre 

 % of households having improved 
access to the district centre by small 
feeder roads 

District statistics  
(summary of activities) 

Decision power of 
women on household 

expenditures 

Increase gender awareness as a 
cross sectional aspect 

-   participation of women in village 
evaluation meetings 
-   participation of women in agriculture 
extension sessions 
-   participation of women in health 
education sessions 

Statistics of extension teams 
(summary of activities) 

  - more decision power of women End-term evaluation 
Availability of food Improvement of agriculture 

services to increase food 
production 

  

Sufficiency of last rice 
harvest 

Animal raising  
(pigs, chicken, ducks) 

 

- increase rice production 
- diversity of food production 
- animal raising 
- fish raising 

- % of farmers adopting new food 
   production system (SALT) 
- % of hh cultivating new food crops, 
   including fruit tree gardens 
- % of hh owning fish ponds 
- ha of small scale irrigation functioning 
  and under production 
- quantity food seeds distributed 
- no. of fruit trees distributed 
- no. of animal volunteers trained 
- no. of new animal breeds introduced 
- % of farmers adopting new animal 
  raising techniques 

Summary of agriculture activities 
Yearly agriculture survey 
Participatory village evaluation 
End term evaluation 
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Annex 3: Population statistics and list of villages 
 
Distribution of sampled units over sub-district and ethnic group 
 
The following demographic information presents the numbers at baseline. Since the same 
villages were survey in 2001 the share and percentages did not change noticeably. The two 
districts are divided into a number of sub-districts (5 in Nalae district and 4 in Sing district). 
Each sub-district is characterised by its specific ecologic, socio-economic and cultural 
conditions. For additional information table 3.1 present the number of households and 
individuals sampled by sub-district and ethnic group for each district.   
 
Table 3.1: Number of households, children sampled and frequency distribution by 

geographical zone 
 

District 
 

Sub-districts 
Hh studied 

n 
% within total 

sample 
Children 

studied, n 
% within total 

sample 
Thontrone 60 12.1 69 11.2 
Ohm 60 12.1 82 13.4 
Saken 42 8.5 51 8.3 
Chomsy 43 8.7 54 8.8 

Nalae 

Phu Hoen 48 9.6 61 9.9 
Sub-total Nalae district 253 50.8 317 51.6 

Thong Mai 61 12.3 72 11.7 
Muang Mom 59 11.9 69 11.2 
Ban Xai 47 9.5 62 10.1 

Sing 

Xieng Khaeng 77 15.5 94 15.3 
Sub-total Sing district 244 49.2 297 48.3 
Total (both districts) 497 100 614 100 

 
In Nalae district 6 sub-ethnic groups were studied, 80% officially classified as Lao Theung or 
Khamu, which is the local word for people living on the slope of the hill, 20% belong to the 
ethnic group of Lue, classified as Lao Loum. The Lue live within the mountainous area of the 
district, but close to the riverside, also following the traditional slash and burn cultivation 
pattern. They form part of the target population.  
 
This ethnic situation is different for Sing district, here, at the start of the programme, the 
target communities existed of Akha ethnic groups only. Hence, in Sing district only Akha 
villages were studied. The ethnic group of Akha officially belongs to the major group of 
Hmong-Mien (formerly Lao Soung). Three subgroups of Akha were studied. Non-Akha 
families (n = 2) not belonging to the Akha ethnic groups but living within Akha villages were 
also included in the study. The number of ethnic groups studied and distribution within the 
survey is shown in table 3.2.  
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Table 3.2: Number of households, children sampled and frequency distribution by 
ethnic group 

 
District 

 
Ethnic Group 

Hh studied 
n 

% within 
total sample

Children 
studied, n 

% within total 
sample 

Khamu Rok 89 18 89 18.0 
Khamu Lue 56 11.3 56 11.1 
Tai Lue 48 9.7 48 10.3 
Khamu Youan 37 7.5 37 8.0 
Lamet 20 4.0 20 3.8 
Quen 2 0.4 2 0.3 

Nalae 

Others 1 0.2 1 0.3 
Sub-total Nalae district 253 50.8 317 51.6 
     

Akha Buli 155 31.3 155 30.4 
Akha Ti Tchor 80 16.2 80 16.2 
Akha Phen 5 1.0 5 1.0 
Dai Lue 1 0.2 1 0.2 

Sing 

Others 1 0.2 1 0.3 
Sub-total Sing district 244 49.2 297 48.4 
Total (both districts) 497 100 614 100 
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Table 3.3: List of villages and households studied in 1997 and 2001 
Vill. 
code 

Villages Sub-group Geographical zone 
(stat code) 

1997 
n 

2001 
n 

    HH Chil HH Chil Village 
interview

No. of 
groups

I Nalae district1         
1 Hatchala Khamu L. Thonthrone (1) 20 24 22 33 yes 0 
2 Thonthrone Khamu L. Thonthrone (1) 20 20 24 35 yes 3 
3 Mok Kham 

Phang 
Khamu L. Ohm (2) 10 13 migrated in 1998 to Long Moon and 

Phutin 
4 Phutin (old and 

new) 
Khamu L. Ohm (2) 12 17 20 33 yes 1 

          
5 Konkhout Gau K. Rok Saken (3) 10 11 10 17 yes 0 
5.2 Konkhout Mai K. Rok Saken (3) moved in 

2000/2001 
5 7 yes 0 

6 Kanha K. Rok Saken (3) 12 15 17 25 yes 1 
7 Sakaen K. Rok Saken (3) 20 25 19 34 yes 1 
          
8 Chomsy Gau Lamet Chomsy (4) 20 23 19 31 yes 1 
9 Khonsalay K. Youan Chomsy (4) 4 6 migrated in 2001 to Saleuang Bang 
9 Saleuang Bang K. Youan Chomsy (4) not included 25 32 yes 1 
10 Saleuang Bang 

Gau 
K. Youan Chomsy (4) 19 25 16 26 yes 1 

          
11 Phu Hoen K. Rok Phu Hoen (5) 20 25 24 37 yes 1 
12 Tavan (old and 

new) 
K. Rok Phu Hoen (5) 10 16 18 30 yes 0 

13 Phukor K. Rok Phu Hoen (5) 4 5 in 1998/99 to Hatdao  
and out of the province 

14 Hatdao K. Rok Phu Hoen (5) 14 16 25 34 yes 1 
          
15 Phavy Lue Ohm (2) 18 24 16 19 yes 3 
16 Ohm Lue Ohm (2) 20 28 24 37 yes 3 
17 Vaen Khamu L. Thonthrone (1) 20 25 26 39 yes 2 
 Sub-total Nalae 5 Groups 5 Zones 253 317 310 469 16 11 
          
II Sing district2         
20 Hua Na Gao Buli Vieng (6) 12 12 migrated in 1998 to Hua Na Mai 
20.2 Hua Na Mai Buli Vieng (6) 8 10 24 27 yes 2 
21 Pi Yer Buli Thong Mai (6) 16 18 24 29 yes 3 
21.2 Mona Buli Thong Mai (6) 4 6 14 16 yes 2 
22 Uela Mai Buli Thong Mai (6) 15 17 21 24 yes 3 
22.2 Huai Na Gang Buli Thong Mai (6) 6 9 22 29 yes 2 
          
23 Bouak Khou Tchi Tchor Muang Mom (7) 20 24 23 23 yes 2 
24 Phabat Noy Buli Muang Mom (7) 12 15 13 17 yes 0 
24.2 Bouakya Xai Mai Buli Muang Mom (7) 8 9 25 31 yes 1 
25 Law Meu Tchi 

Tchor, 
Buli 

Muang Mom (7) 19 21 24 31 yes 3 

          
26 Chawang Mai Sapo Ban Say (8) 17 21 15 19 yes 3 
26.2 Lang Pha Buli Ban Say (8) 10 13 13 22 yes 2 
27 Seuadeng Buli Ban Say (8) 8 10 6 8 yes 2 
27.2 Chaintakilli Tchi Tchor Ban Say (8) 12 18 23 32 yes 3 
          
28 Loku Buli Xieng Khaeng (9) 19 24 25 28 yes 2 
29 Chakeun Buli Xieng Khaeng (9) 20 23 25 36 yes 2 
30 Padeng Tchi Tchor Xieng Khaeng (9) 20 25 25 25 yes 0 
31 Chaputon Tchi Tchor Xieng Khaeng (9) 18 22 30 26 yes 0 
 Sub-total Sing 3 Groups 4 Zones 244 297 342 423 17 14 
          
 Grand total 8 Groups 9 Zones 497 614 684 892 33 25 
1  Austro-Asiatic (90%) and Tai-Kadai (10%) 
2  Hmong-Mien (Akha sub-group) 
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Annex 4: Statistical analysis – levels and sectors 
 

Levels (I to II) and sectors (1 to 8) tested for their effect on the nutritional status:  
 

I. Direct causes and selected indicators 

1 Family’s food intake (diversity of meals, food consumed derived from own production, 

food items from forest resources) 

2 Early infant feeding practices (initiation of breastfeeding, provision of colostrums, pre-

lacteal feeding, and quality of complementary food) 

3 Young child feeding practices: timely introduction of complementary food, introduction 

of plant and animal products, duration of breastfeeding, and reasons to stop 

breastfeeding) 

4 Health situation (point prevalence of diseases, unspecified fever, ARI, diarrhea 

diseases, episodes of diarrhea over the previous 6 months, distended abdomen) 

 

II. In-direct causes and selected indicators  

5. Food security and livelihood: farming system, rice production, possession of small 

livestock, cash income, housing) 

6. Access and utilization of health services (immunization coverage: DPT3) 

7. Water and hygiene (water source, treatment of drinking water, hygienic housing) 

 
III Basic causes and selected indicators 

8. Educational situation (literacy level of parents), social status of women (decision 

power over household resources: rice, poultry, handicrafts, cash expenses), 

accessibility of location 
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Annex 5: Malnutrition and mortality 
 
Table 5.1: Severe and moderate chronic malnutrition by district in 1997 and 

2001 (in %) 
 Nalae Sing Total 

  1997 
n = 307 

2001 
n = 465 

1997 
n = 293 

2001 
n = 417 

1997 
n = 614 

2001 
n = 882 

Severe chronic malnutrition 
(< -3 z-score) 

37.2 26.01 41.9 31.42 39.6 28.5 

Moderate chronic 
malnutrition  
(-3 to <-2 z-score) 

31.9 32.5 27.6 27.3 30.0 30.0 

Normal (≥ -2 z-score) 30.9 41.51 30.5 41.2 30.7 41.4 
 1  Chi-square, Fisher exact test, p< 0.001  
 2   Chi-square, Fisher exact test, p< 0.01 
 
 
Table 5.2:  Chronic malnutrition by age group and by district in 1997 and 2001 (in %) 

 Sing 
Chronic malnutrition 

Nalae 
Chronic malnutrition 

Total 
Chronic malnutrition  

Age group 
(in months) 

1997 
n = 293 

2001 
n = 417 

1997 
n = 307 

2001 
n = 465 

1997 
n = 600 

2001 
n = 882 

< 12  31.0 21.1 40.9 38.8 36.3 30.2 
12 -  < 24 81.9 70.0 76.6 66.1 79.4 67.9 
24 - < 36  68.3 58.7 68.5 55.8 68.4 57.1 
36 - < 48  75.0 78.1 76.9 67.9 76.0 72.6 
>= 48  90.9 86.7 88.5 72.4  89.7 79.7 
Total  69.9 59.0 69.1 58.3 69.3 58.6 
 
 
Table 5.3: Acute malnutrition by age group and by district in 1997 and 2001 (in %) 

 Sing 
Acute malnutrition 

Nalae 
Acute malnutrition 

Total 
Acute malnutrition 

Age groups 
(in months) 

1997 
n = 292 

2001 
n = 416 

1997 
n = 305 

2001 
n = 461 

1997 
n = 597 

2001 
n = 877 

< 12 months 1.8 4.7 7.9 1.0 5.0 2.8 
12 - < 24  2.8 8.0 15.4 8.9 8.8 8.5 
24 - < 36  3.3 2.7 5.5 0 4.5 1.2 
36 - < 48 0.0 2.7 13.5 3.6 7.0 3.2 
≥ 48  1.8 0 7.7 3.4 4.7 1.7 
Total  2.1 4.1 9.8 3.5 6.0 3.8 
 



 217

 
Table 5.4: Causes of child death (as reported by the mothers studied; n = 476 

women; reported number of death = 534; 31.6% in Nalae district and 24.2% 
in Sing district could not specify causes of death, in %) 

Causes Nalae Sing Total 
Not known 31.6 24.2 28.3 
Fever 24.4 35.0 29.1 
Malaria 6.9 11.2 8.8 
Diarrhoea 8.4 11.9 10.0 
ARI 14.2 5.7 10.4 
Measles 4.8 3.3 4.1 
Others 9.7 8.7 9.3 

 
 
Table 5.5: Immunisation coverage for children between 1 and 2 years of age in 1997 

and 2001 by district (in %) 
  Nalae 

(Children between  
1 to 2 years) 

Sing 
 (Children between  

1 to 2 years) 
1997 2001 1997 2001 Antigens 

n = 67 n = 106 n = 72 n = 81 
Polio 3 46.3 78 34.3 29.6 
DPT 3 10.4 57.8 25.7 3.7 
Measles 28.4 79.2 34.3 33.3 
BCG vaccine 43.3 92.5 55.7 32.1 
Vitamin A 65.1 86.9 70.8 44 
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Annex 6: Food intake 
 
6.1.  Food consumption pattern, food groups and food items consumed  
 
Food group 1: Animal products 
 
Table 6.1.1: Food group 1 - Animal products from domestic production (in %) 
 
Food from animals raised 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Eggs (chicken or duck) 4.3 3.2 3.2 
Chicken 5.1 3.7 4.4 
Pork or pork fat 8.7 12.7 10.7 
Buffalo and cattle 7.1 5.7 6.4 
Goat 0.8 0.4 0.6 
Total consumption of food of raised animals 

Not consuming any
Consuming one item

Consuming two different items

 
74.7 
24.5 

0.8 

 
76.6 
22.1 

1.2 

 
75.7 
23.3 

1.0 
 
 
Table 6.1.2: Food group 1 - Animal products derived from forest (hunted or gathered, 

in %) 
 
Food item consumed 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Bird 5.5 3.3 4.4 
Squirrel 3.6 1.2 2.4 
Deer (small and big) 2.0 2.9 2.4 
Wild pig 2.4 0.8 1.6 
Frog or snake (including snake eggs) 2.0 0 1.0 
Forest Rats 1.2 0 0.6 
Mole (dto un, on) 0.4 0 0.2 
Insects (ants, termites, including termite eggs,  
grass-hopperssnails, bamboo worms, bee-larva, 
and different kinds of other larvae) 

1.2 0.8 1.0 

Other forest animals (mountain goat; ibex) 0.4 1.6 1.0 
Total consumption of animal products (hunted or 
gathered) 

Not consuming any
Consuming one item

Consuming two different items

 
 

83.0 
15.4 

1.6 

 
 

91.0 
7.4 
1.6 

 
 

86.9 
11.5 

1.6 
 
Table 6.1.3: Food group 1 - Aquatic products, natural sources, gathering (in %) 
 
Collected food item 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Fish 40.7 20.5 30.8 
Shrimps or crapes 12.3 1.2 6.8 
Shell or oyster 7.5 0 3.8 
Total consumption of fresh water animals 
 

Not consuming any
Consuming one item

Consuming two different items
Consuming three different items

 
 

54.2 
36.0 

5.1 
4.8 

 
 

78.7 
20.9 

0.4 
0 

 
 

66.2 
28.6 

2.8 
2.4 
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Food group 2 – Vegetables (Non-DGLV) 
 
Table 6.2.1: Food group 2 –Vegetables cultivated (in %) 
 
Cultivated vegetables 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Chinese cabbage  5.5 24.6 14.9 
Pumpkin, gourd, squash 5.1 2.5 3.8 
Eggplants 2.8 3.7 3.2 
Other cultivated vegetables (Cauliflower, 
cabbage, tomatoes) 

3.2 2.9 3.0 

Grown DGLV  (Food Group 3) 
(morning glorry, pumpkin leaves) 

1.2 1.2 1.2 

Total consumption of the cultivated vegetables 
listed above 

Not consuming any cultivated vegetable
Consuming one cultivated vegetable

Consuming two different cultivated vegetables

 
 

83.8 
14.6 

1.6 

 
 

67.6 
29.9 

2.5 

 
 

75.9 
22.1 

2.0 
 
 
Table 6.2.2: Food group 2 - Vegetables collected (in %) 
 
Collected non-DGLV 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Bamboo 11.5 81.1 45.7 
Banana-flower 24.5 1.2 13.1 
Stamp of banana-tree (yok) 4.7 0 2.4 
Rattan 4.7 0 2.4 
Other non-DGLV 3.2 0 1.6 
Total consumption of non-DGLV collected in the 
forest (listed above) 

Not consuming any collected non-DGLV
Consuming one col. non-DGLV 

Consuming two different col. non-DGLV 

 
 

58.9 
33.6 

7.5 

 
 

18.0 
81.6 

0.4 

 
 

38.8 
57.1 

4.0 
 
 
Food group 3 – DGLV 
 
Table 6.3: Food group 3 - DGL-vegetables (gathered, in %) 
 
Collected DGLV 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Pak Hag 19.1 0.4 9.9 
Taro leaves (includ. Bon heng)  11.1 0 5.6 
Sour leafy vegetable (Lom som) 9.1 0.4 2.8 
Sweet leafy vegetable (Pak wan) 2.8 0.4 1.4 
Other DGLV (pak koot (fern), pak hay, pak ka, 
pak nor etc.) 

39.1 38.1 38.6 

Un-identified collected DGLV  7.5 5.7 6.6 
Total consumption of DGLV collected in the 
forest (listed above, (p<0.001) 

Not consuming any collected DGLV
Consuming one col. DGLV

Consuming two different col. DGLV
Consuming three different col. DGLV

 
 

34.4 
47.8 
16.6 

1.2 

 
 

58.6 
38.1 

3.3 
0 

 
 

46.3 
43.1 
10.1 

0.6 
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Food Group 4: Fruits  
 
Table 6.4: Food group 4 - Fruits (grown and collected, in %) 
 
Fruits consumed 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Banana 9.9 1.2 5.6 
Water melon 0 3.7 1.8 
Guava 2.8 0 1.4 
Tamarind 0.8 0.8 0.8 
Mak Goor (or Mak gook) 3.6 0 1.8 
Other fruits (Mango, Mak lot, Mak fei, etc.) 4.3 0.8 2.6 
Total consumption of fruits  

Not consuming any
Consuming one item

Consuming two different fruit items

 
82.2 
14.2 

3.6 

 
93.4 

6.6 
0 

 
87.7 
10.5 

1.8 
 
 
Food Group 5: Herbs, spices, condiments 
 
Table 6.5: Food group 5 - Consumption of herbs, spices and other condiments (in %) 
 
Food item 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Spring onions 32.0 25.4 28.5 
Garlic 3.6 21.7 12.5 
Ginger 3.2 2.0 2.6 
Chilly 92.5 93.4 93.0 
Green herbs: basil, dill, coriander, etc.  17.8 5.7 11.9 
Other herb (mainly lemon grass) 6.7 0 3.4 
Salt (iodised) 97.2 98.4 97.8 
Glutamate 73.9 87.7 80.7 
 
Food group 6: All other food items  
 
Table 6.6.1: Food group 6 - Consumption of other food items cultivated (in %) 
 
Food item 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Sugar cane 0 1.6 0.8 
Soy beans (fermented) 0 1.2 0.6 
Sesame 2.0 0.8 1.4 
 
 
Table 6.6.2: Food group 6 - Consumption of other food items collected (in %) 
 
 
Collected food item 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Algae (fresh water algae) 8.7 0 4.4 
Mushrooms  0 7 3.4 
Honey 0 2 1.0 
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Table 6.6.3: Food group 6 - Consumption of biscuits and alcohol (in %) 
 
 
Fruits consumed 

Nalae 
n = 254 

Sing 
n = 244 

Total 
n = 497 

Biscuits  2.4 0.4 1.4 
Alcohol (liqueur, rice wine)  1.6 12.7 7.0 
 
 
Food Group - staple food: all households, without any exception, had rice as staple food for 
all meals consumed. In addition, 1.8% had roots, which are prepared and consumed as side 
dish or snack (cassava (4 households), taro (3 households), sweet potatoes (2househlds). 
 
 
Table 6.7: Summary - Number of food items consumed by food groups 

(mean value and maximal number per day and household) 
 Nalae 

n = 254 
Sing 

n = 244 
Total 

n = 497 
Food Group Mean Maxim. Mean Maxim. Mean Maxim. 
1. Animal products 1.06 5 0.68 3 0.87 5 
2. Non-DGLV 0.66 3 1.17 3 0.91 3 
3. DGLV 0.85 3 0.45 2 0.65 3 
4. Fruits 0.21 2 0.07 1 0.14 2 
5. Herbs and spices 1.56 4 1.48 4 1.52 4 
6. Other food items 0.23 2 0.18 2 0.21 2 
Total (p<0.001) 4.57 9 4.03 8 4.30 9 
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6.2. Multifactorial regression, sector-wise, food intake and nutritional status 
 (food intake as independent and nutritional status as dependant variable) 
 
Table 6.8.1: Multiple regression analysis, sectoral analysis model including all food 

intake variables (n = 444) 
Coefficientsa

-1.750 .795 -2.200 .028 -3.313 -.186
-.277 .250 -.054 -1.108 .268 -.768 .214

-.291 .141 -.109 -2.072 .039 -.567 -.015

.190 .388 .024 .489 .625 -.573 .952
3.84E-03 .153 .001 .025 .980 -.296 .304

-.202 .200 -.050 -1.010 .313 -.595 .191

-5.7E-02 .133 -.022 -.431 .667 -.318 .204
.241 .155 .077 1.558 .120 -.063 .544

-.177 .135 -.064 -1.311 .191 -.443 .088

2.47E-03 .095 .001 .026 .979 -.184 .189

.366 .426 .043 .860 .390 -.470 1.203

-1.2E-02 .165 -.005 -.074 .941 -.337 .312

(Constant)
No. of meals
meal composition -
different dishes
snacks or fruits
Animal source - raised
Animal source -
hunted-gathered
DGLV grown & collected
Vege-Non-DGLV grown
Vege Non-DGLV
collected
condiments
(herbs+spices;
onion,garlic, ginger,
chilly, etc.)
Rice per caput
Food diversity (no of
food itmes)

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound
95% Confidence Interval for B

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)a. 
 

 
 
Table 6.8.2: Multiple regression analysis including food diversity and source of foods 

and nutritional status as dependant variable (n = 444) 
Coefficientsa

-2.511 .137 -18.277 .000

-.395 .130 -.139 -3.047 .002

.241 .134 .082 1.796 .073

2.00E-02 .090 .010 .223 .824

(Constant)
forest products,
non-DGLV, roots, hunted
animals
food produced, veges
and chicken or goat
total sum of all food itmes;
Vegetables, DGLV,
anim.food, fruits,
herbs+spices, sumothers

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: HAZDETa. 
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Annex 7: Multifactorial analysis, sector-wise, IYCF practices and nutritional 
status 

 
7.1. Regression, three-factorial, sector-wise analysis model, early infant 

feeding practices (initiation of breastfeeding, colostrums, quality of first 
complementary food), including children below 12 months only 

 
Univariate analysis of variance 

Between-Subjects Factors

first day of
birth 94

later 27
colostrum 49
other food 72
mixed,3,4,7 4
monoton 117

1

2

Start breastfeeding?

1
2

First food given to the
child after being born?

1
2

Type of first complem.
food

Value Label N

 
Tests of Between-Subjects Effects

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)

18.711a 7 2.673 1.582 .148
8.176 1 8.176 4.840 .030
5.270 1 5.270 3.120 .080
5.214 1 5.214 3.087 .082
1.534 1 1.534 .908 .343
2.171 1 2.171 1.285 .259

2.143 1 2.143 1.269 .262

6.141 1 6.141 3.635 .059

.192 1 .192 .113 .737

.000 0 . . .

190.904 113 1.689
571.445 121
209.616 120

Source
Corrected Model
Intercept
ALTER
BREASTIN
COLOSTRU
COMPFOOD
BREASTIN *
COLOSTRU
BREASTIN *
COMPFOOD
COLOSTRU *
COMPFOOD
BREASTIN *
COLOSTRU *
COMPFOOD
Error
Total
Corrected Total

Type III Sum
of Squares df Mean Square F Sig.

R Squared = .089 (Adjusted R Squared = .033)a. 
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Estimated marginal means 
 
 

1. Start breastfeeding?

Dependent Variable: HAZ height for age z-score (hazdet, analysis of
determinants)

-.987a,b .324 -1.629 -.346
-1.846a,b .490 -2.817 -.876

Start breastfeeding?
first day of birth
later

Mean Std. Error Lower Bound Upper Bound
95% Confidence Interval

Evaluated at covariates appeared in the model: Age of the child in
months = 6.4773.

a. 

Based on modified population marginal mean.b. 
 

2. First food given to the child after being born?

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)

-1.483a .413 -2.301 -.665
-1.472a,b .459 -2.381 -.563

First food given to the
child after being born?
colostrum
other food

Mean Std. Error Lower Bound Upper Bound
95% Confidence Interval

Evaluated at covariates appeared in the model: Age of the child in months
= 6.4773.

a. 

Based on modified population marginal mean.b. 
 

3. Type of first complem. food

Dependent Variable: HAZ height for age z-score (hazdet, analysis of
determinants)

-1.150a,b .691 -2.520 .219
-1.724a,b .148 -2.018 -1.431

Type of first
complem. food
mixed,3,4,7
monoton

Mean Std. Error Lower Bound Upper Bound
95% Confidence Interval

Evaluated at covariates appeared in the model: Age of the child in
months = 6.4773.

a. 

Based on modified population marginal mean.b. 
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7.2. Regression, multi-factorial, sector-wise, IYCF and nutritional status 

Model Summary

.438a .191 .156 1.28696
Model
1

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Predictors: (Constant), Age of the child in months,
Lactation stop reason, Weaning at 4 to 6 months,
Provide colostrum, Wean animal product 4 to 6
months, Lactation, Duration, Start breastfeeding?,
Wean plant 4 to 6 months

a. 

ANOVAb

70.983 8 8.873 5.357 .000a

299.785 181 1.656
370.768 189

Regression
Residual
Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), Age of the child in months, Lactation stop reason, Weaning
at 4 to 6 months, Provide colostrum, Wean animal product 4 to 6 months, Lactation,
Duration, Start breastfeeding?, Wean plant 4 to 6 months

a. 

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)b. 

Coefficientsa

.284 .922 .308 .759
-5.7E-02 .232 -.018 -.245 .807

.270 .201 .094 1.342 .181
-7.9E-02 .293 -.019 -.271 .787

-.252 .127 -.152 -1.983 .049

.120 .115 .081 1.050 .295

-.187 .109 -.119 -1.710 .089
-.464 .230 -.137 -2.017 .045

-3.5E-02 .008 -.316 -4.514 .000

(Constant)
Start breastfeeding?
Provide colostrum
Weaning at 4 to 6 months
Wean plant 4 to 6 months
Wean animal product 4 to
6 months
Lactation, Duration
Lactation stop reason
Age of the child in months

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)a. 
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Annex 8: Villager’s perception on malnutrition, infections and seasonality 
 
Malnutrition was traditionally described as "kad ahan", which can be translated as 'lack of 
food'. Symptoms of 'kad ahan' were described as having a weak skinny body, pale face and 
no power to work hard or, for children, not being able to walk properly. The season of 
malnutrition, lack of food, is said to start in May, has it's peak in June and July, and ends in 
August. Reasons mentioned were the tremendous work load of all villagers working hard in 
the upland rice field during June and July not having time to search for food in the forest. 
Consequently not eating enough, especially no meat. Meals were explained to be very 
simple during this time, only rice, chilly and salt, and taken at irregular intervals, often only 
twice per day. Furthermore, food reserves from the previous harvest might be depleted while 
up-land fields have not yet provided any vegetables, maize, or pre-matured rice.  
 
It should be recognised that villagers interpret or describe malnutrition as lack of food, 
determined by insufficient food availability, which again may have several reasons, such as 
lack of production resources, time etc. Diseases were traditionally not mentioned to be the 
predominant cause of malnutrition, but a close correlation was seen. Nevertheless, it was 
explained by the villagers that a malnourished (kad ahan) person is at higher risk of 
becoming infected. Furthermore, a person suffering from diseases becomes "joy", which can 
be translated as 'skinny' or 'thin'. Differences between skinniness (joy) and malnutrition (kad 
ahan) are explained by the duration of either insufficient nutrition or duration of diseases. Kad 
ahan predominantly is understood as a chronic state of malnutrition, too small, too short, pale 
face, no power, caused by chronic lack of food or frequent diseases. While joy is the actual 
situation mainly caused by an infectious disease, such as malaria, cough or diarrhoea.  
 
'Kad ahan' was explained to be mainly a problem of poor families and households without 
male labour, performing hard slash and burn activities in the rice field. Poor vegetable 
production was said to be a determining factor, forest products are considered to 
complement the daily food but were insufficient in amount. Better production conditions were 
also the main reasons for migration. Places close to the river were said to provide the 
desired conditions, solving the food shortage by providing foods from the river, big fish, water 
to cultivate vegetables and better environment for animal raising.  
 
The peak of all diseases summarised, including malnutrition (kad ahan) is seen in May, June, 
July and August. Which is the time where predominantly malaria, diarrhoea, and malnutrition 
(kad ahan), show their peak. Villagers explained the strenuous work in the up-land rice field, 
slash and burn, weeding and harvesting as being the core problem. Low-land cultivators 
were said to be healthier, a reason given was the lower work load. According to villagers 
perception reasons for frequent diseases and higher risk of malnutrition during times of hard 
work could be summarised as following 
 
1. High work load depletes strength and lowers immunity or resistance, but increases 

nutrient requirements. Up-land communities said that they worked continuously in an 
un-healthy position; face towards the ground and back towards the sun. The hard work 
does not allow them to stand in up-wards position in between, while low-land cultivators 
could have breaks.  

2. In-sufficient food intake, predominantly due to lower food availability, and partly due to 
lack of time for collection and preparation of food. Intensified by the period of the year 
where food reserves may be depleted. 

3. Higher exposure to infections, due to:  
- consumption of unboiled drinking water, no water kettle, boiling water in rice pot is 

forbidden by the spirit 
- sleeping without a mosquito net, higher number of mosquitoes than inside the 

village 
- exposure to the climate, rain and sunshine, no shelter.  
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The lower caring capacity of families during times of high workload was stressed to be an 
overall problem intensifying the health problems of children. 
 

Malnutrition
&

 Infections

Direct causes

Indirect causes

Manifestation

Lower
immunity

Lower
 intake

Higher
exposure

Lower time and
 food availability

Depleted strength

Living in rice field

Figure 4.6: Villager's perception on the relation between high work load during
times of up-land cultivation and malnutrition and infections

Basic cause: high work load in up-land rice field

Reduced 
food intake 

Figure 8.1: Factors associated slash-and-burn rice cultivation contributing to the seasonal 
variation of infections and malnutrition (villager’s perception) 
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Table 8.2: Seasonality of common diseases and labour (summary of seasonal calendar - piling, women’s focus groups in 10 villages).  
 Summary, nominations 
Identified as a problem in 
n out of 10 villages 

9 10 14 7 6 14 17 16 12 7 3 5 

Malnutrition (n = 6)     • •••• •••• •     
Eye infections (n = 3)            •• 
Skin infections (n = 3) • • •   •  •• •• •• • • 
Diarrhoea (n = 9)   ••• •••• ••• •••••• •••••• •••••• ••• •   
ARI (n = 10) ••••• •••••• ••••••• •• •        
Malaria (n = 10) ••• ••• ••• • • ••• ••••••• ••••••• ••••••• •••• •• •• 

Dec. Jan. Febr. March April May June July August Sept. Oct. Nov. Intern. calendar (months) 
             
Season (climate)  
 

Cold season Dry and hot Start raining Rainy season End of rainy season 

Season (cultivation) 
 

Transport  
rice to store 

SLASH BURN SEEDING WEEDING HARVEST 

Leisure time (time off, 
repairing houses, 

VERY HARD WORK  VERY HARD WORK Work load 

celebrations, social 
events) 

Living in    rice field 
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Annex 9 – Immunization coverage and water supply 
 
Table 9.1: Immunisation coverage for children between one and two years of age in 

1997 and 2001 by district (in %) 
  Nalae Sing 

1997 2001 1997 2001  
Antigens n = 67 n = 106 n = 72 n = 81 
Polio 3 46.3 78.0 34.3 29.6 
DPT 3 10.4 57.8 25.7  3.7 
Measles 28.4 79.2 34.3 33.3 
BCG 43.3 92.5 55.7 32.1 
Vitamin A 65.1 86.9 70.8 44.0 

 

Table 9.2: Source and treatment of drinking water and height-for-age z-score and 
stunting (in %) 

 Drink boiled water Drink unboiled water 
  

n 
 

% 
Mean  

HAZ ± SD 
Stunting 

% 
n Mean  

HAZ ± SD 
Stunting  

% 
River 26 100 -2.27 ± 1.49 53.8 0 0 0 
Local source 131 35.1 -2.56 ± 1.11 71.0 245 -2.87 ± 1,35 74.4 
Locally 
improved 
system 

11 14.7 -2.17 ± 1.32 54.5 64 -2.57 ± 1.41 68.6 

Total 168  -2.49 ± 1.19 67.3 309 -2.81 ± 1.371 
(1) 

73.51  

1 ANOVA, p=0.0011 
2  Severe chronic malnutrition: 8.3% and 20.4% for those consuming boiled water 

compared to those consuming unboiled water, Chi-square, Pearson, p=0.008 
 
Table 9.3: Treatment of drinking water and acute malnutrition 
Treatment of drinking water n Mean WHZ ± SD1 
Boil before drinking 170 -0.30 ± 1.05 
Drink always unboiled water 310 -0.56 ± 0.99 
Total 480 -0.47 ± 1.02 
1 ANOVA, unifactorial, p=0.008 
 
 
Table 9.4: Purification of drinking water in 1997 and 2001 (in %) 

Dink boiled water  Always unboiled   
Always Not always  

Nalae 1             1997 23.4 23.8 51.6 
2001 3.7 35.0 32.4 

Sing   1            1997 8.6 13.9 75.8 

2001 14.0 30.1 55.81 
Total  1             1997 16.1 19.0 63.5 

2001 22.9 32.4 44.7 
1 Differences between 1997 and 2001 were statistically significant for the total sample 

as well as for the two districts independently, Pearson Chi-Square, p<0.001. 
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Annex 10:   Income and housing and nutritional status 
 
Tables 10.1: Income and height-for-age in 1997 and 2001  
 
Univariate Analysis of Variance 

Between-Subjects Factors

Baseline 444
Follow up 642
<55$ 388
55 to 110 223
110 to 220 227
>220 248

1997
2001

YEAR

1
2
3
4

INCOMEGR

Value Label N

 
Tests of Between-Subjects Effects

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)

256.599a 8 32.075 20.943 .000
760.242 1 760.242 496.391 .000
207.342 1 207.342 135.382 .000

8.093 1 8.093 5.284 .022
18.941 3 6.314 4.123 .006

1.593 3 .531 .347 .792
1649.467 1077 1.532
8668.189 1086
1906.066 1085

Source
Corrected Model
Intercept
ALTER
YEAR
INCOMEGR
YEAR * INCOMEGR
Error
Total
Corrected Total

Type III Sum
of Squares df Mean Square F Sig.

R Squared = .135 (Adjusted R Squared = .128)a. 
 

 
Estimated Marginal Means 

1. YEAR

Dependent Variable: HAZ height for age z-score (hazdet, analysis of
determinants)

-2.581a .063 -2.704 -2.457
-2.395a .050 -2.493 -2.298

YEAR
Baseline
Follow up

Mean Std. Error Lower Bound Upper Bound
95% Confidence Interval

Evaluated at covariates appeared in the model: Age of the
child in months = 29.2176.

a. 

 
2. INCOMEGR

Dependent Variable: HAZ height for age z-score (hazdet, analysis of
determinants)

-2.665a .063 -2.788 -2.541
-2.499a .084 -2.665 -2.334
-2.492a .085 -2.658 -2.326
-2.296a .085 -2.463 -2.129

INCOMEGR
<55$
55 to 110
110 to 220
>220

Mean Std. Error Lower Bound Upper Bound
95% Confidence Interval

Evaluated at covariates appeared in the model: Age of the child
in months = 29.2176.

a. 
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3. YEAR * INCOMEGR

Dependent Variable: HAZ height for age z-score (hazdet, analysis of determinants)

-2.738a .090 -2.914 -2.562
-2.657a .130 -2.912 -2.402
-2.589a .133 -2.851 -2.327
-2.338a .142 -2.618 -2.059
-2.591a .088 -2.764 -2.418
-2.341a .108 -2.553 -2.129
-2.395a .104 -2.600 -2.190
-2.254a .094 -2.439 -2.068

INCOMEGR
<55$
55 to 110
110 to 220
>220
<55$
55 to 110
110 to 220
>220

YEAR
Baseline

Follow up

Mean Std. Error Lower Bound Upper Bound
95% Confidence Interval

Evaluated at covariates appeared in the model: Age of the child in months =
29.2176.

a. 

 
 
Profile plots 

Estimated Marginal Means of HAZ height for age z-
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Table 10.2: Quality of housing and nutritional status  
 
 
Wealth related housing conditions 

Mean  
HAZ ± SD1 

Stunting 
(3. Grade) 2 

% 
Construction material of the floor (n = 464) 

Build on the ground (n = 36)
Bamboo flour (n = 308)
Wooden flour (n = 120)

p < 0.001 
-3.29 ± 1.14 
-2.78 ± 1.31 
-2.41 ± 1.28 

p = 0.008 
88.5% (26.9%) 
74.4% (16.6%) 
62.5% (13.3%) 

Construction material of the roof (n = 481) 
Grass, leaves or bamboo (n = 412) 

Iron or fibre sheets (n = 49)

p = 0.001 
-2.78 ± 1.33 
-2.13 ± 1.30 

p = 0.029 
73.1% (17.3%) 
57.1% (8.2%) 

1     ANOVA  2 Chi-square, Pearson 
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Annex 11: Basic causes (education, decision making and nutritional status)  
 

Table 11.1: Capability of fathers and mothers to communicate in national language  
(n = 497, in %) 

 Fathers Mothers 
 
National language skills 

Nalae 
n = 253 

Sing 
n = 244 

Total 
n = 497 

Nalae 
n = 253 

Sing 
n = 242 

Total 
n = 495 

Does not understand 2.0 74.2 37.4 14.2 97.5 54.9 
Can read and write 62.1 1.2 32.2 11.9 0 6.1 
 
Table 11.2: Decision maker over cash expenses in 1997 (n = 495) 
 
 Less than 1USD 1 to 5 USD 

 
More than 5 USD 

Decision maker n % n % n % 
Parents together 326 66% 329 67% 351 72% 

Father independant 81 16% 136 27% 114 23% 
Mother independant 80 16% 22 4% 15 3% 

 
Table 11.3: Decision making over different household assets 1997 (n = 497) 
 Rice Poultry Livestock Handi-

crafts 
Opium1 Other 

Products 
Decision 
maker 

n % n % n % n % n % n % 

Parents 264 74 270 73 317 83 65 61 63 55 47 59 
Father 61 17 42 11 51 13 28 26 45 39 19 24 
Mother 24 7 54 15 9 2 9 8 6 5 11 14 
Elders 6 2 5 1 6 2 4 4 0 0 3 4 
Total and %2 355 71 371 62 383 77 106 21 115 23 80 17 

1 Relevant for Sing district only,  2    % of households taking such decisions 
 
Table 11.4: Decision making and height-for-age and chronic malnutrition  
 
 
Decisions on the use of household assets 

 
Mean 

HAZ ± SD1 

 
Chronic 

Malnutrition2 

% 
Poultry 

Both together or father independent (n = 293)
Only mother (n = 46)

 
-2.71 ± 1.23 
-2.36 ± 1.49 

p=0.089 

 
72.9 
58.7 

p=0.057 
Rice 

Only father (n = 55)
Both together or independent (n = 248)

Only mother (n = 19)

 
-2.80 ± 1.38 
-2.75 ± 1.23 
-1.42 ± 1.45 

p < 0.001 

 
75.9 
73.0 
31.6 

p <0.001 
Handicrafts 

Only father (n = 27)
Both together or independent (n = 64)

Only mother (n = 6)

 
-2.76 ± 1.42 
-2.46 ± 1.53 
-1.77 ± 0.78 

p=0.15 

 
74.1 
64.1 
16.7 

p=0.03 
1     ANOVA  2 Chi-square, Pearson 
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Annex 12: Methodological constraints to demonstrate changes in malnutrition  
 
Over the previous decade, various international organisations, among them GTZ, FAO, IFAD 
and ADB discussed the use of nutritional indicators as a core indicator to measure changes 
induced by their nutrition or nutrition related development programmes (ADB 2005). In 2004 
WFP introduced the Results Based Management System, applying nutritional indicators as 
key indicators to measure outcomes of their nutrition programmes (WFP 2004). Still, so far, 
neither evaluations nor any systematic analysis on the pre-post assessment methodology is 
available demonstrating changes one could expect within such a relatively short time period 
of a programme cycle. Hence, there is no scale which would allow any rating of changes 
achieved,  
 
There are methodological difficulties to attribute changes to the supported interventions, 
those difficulties are widely recognised, discussed and described by the term ‘attribution 
gap’. However, in addition there are further limitations hindering the identification of a full 
effect on the nutritional situation within a programme cycle or shortly after completion. Those 
difficulties could be described by the term ‘time gap’. Programme implementation requires a 
certain time span from planning to full realisation and until an improved nutritional status 
develops. Thus, achieving measurable and, ideally, significant changes in malnutrition within 
a relatively short period of a programme cycle has its limitations. Such limitations are not 
unique and are transferable to other impact assessments applying similar designs. They are 
presented here in an attempt to contribute to an improved evaluation methodology: 
 
1. A certain time span is required from programme planning to the design and 

implementation of first interventions. Implementation would start in selected areas, 
consolidate, and expand gradually based on experience evolving before full coverage 
can be achieved (time period from programme planning to full coverage).   

2. A certain time span is required until activities are of sufficient quality and continuity to 
become effective (time span ensuring quality standards in interventions).  

3. A number of output achievements are prerequisite to improvements in the nutritional 
status. A certain time span is required to produce those expected outputs. This holds 
particularly true for investments to develop local capacities, but is also highly relevant 
for direct investments such as support to improved agricultural production or food 
security (i.e. food and cash crop production, such as coffee or cardamom, commercial 
gardening, fruit tree plantations). Investments in primary education would show their 
effect on the nutritional status only within the next generation. Even if the interventions 
are highly relevant and successful, they will only bear fruits in the medium- or longer-
term future. Support to the implementation of health services might show a relatively 
direct effect on the nutritional status compared to investments in other sectors. 

4. Behavioural changes are a necessity to improved nutrition, but changes in health or 
hygiene behaviour are time intensive. Cultural, traditional and language barriers 
prolong the process (time span to fully adopt behavioural change). 

5. Even highly effective intervention requires some time to show a measurable effect on 
an individual’s nutritional status and thus on an entire population (time for individual 
physiological responses).  

 
The extent to which each limitation becomes relevant is context specific. The limitations 
briefly presented above would require more in-depth investigation, and a systematic analysis 
of experience and information available. This would be a precondition to a more evidence 
based prediction in changes possible to achieve, thus in evaluating and judging over 
changes achieved.   
 
Bullet no. 5 requires a further elaboration: Children of different ages grow at different rates. 
Susceptibility to poor growth is highest among the youngest age groups. Velocity to linear 
growth is highest at youngest age, and reduces as the child growth older (WHO 1995). 
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Consequently, the age of the child at the start of an intervention is central to his/her 
physiological response. 
 
A simulation done by Morris and Ruel examined how long it would take for stunting to be 
appreciably reduced. They found that children younger than 24 months of age responded 
much more rapidly to the improved environmental conditions than older children. After one 
year of the intervention the prevalence of stunting had dropped from 12.5% to 1.3% among 
children below 24 months. The prevalence of stunting among children 42 months and older 
did not improve even after one year. This is because the expected growth rates at this age 
are much slower than at younger ages. The researchers estimated that it took four years of 
sustained improved growth for stunting to finally be eliminated among the younger age 
groups, and five years for the whole growth curve to be at or above the reference throughout 
the entire age range (Morris and Ruel, ACC/SCN 1997).  
 
The present study evaluated a time period of four years. Children 48 to 59 months at the time 
of the second survey had been 0-12 months old during the first survey and when first 
interventions started (this equals about one fifth of the sample). Only the children younger 
than 48 months at the time of the second survey benefited fully from the programme 
interventions, hence, can be expected to show a more optimal growth from the beginning.  
 
An impact survey after five years would include children born after the start up of the 
programme who fully benefited from the interventions during their most sensitive years of 
growth. Hence, an assessment conducted after five years would probably identify a 
proportionally more significant rate of change in chronic malnutrition, even if the coverage, 
intensity and quality of interventions were the same. It has been suggested to investigate this 
subject through a different research project at a later stage. 
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