
Copyright is owned by the Author of the thesis. Permission is given for a copy to be downloaded 
by an individual for the purpose of research and private study only. The thesis may not be 
reproduced elsewhere without the permission of the Author. 
  



 

 

An investigation of factors associated with child 
stunting in northwest Rwanda: the role of care 
practices related to child feeding and health. 

 

 

A thesis presented in partial fulfilment of the requirements for the degree of 

 

 

Doctor of Philosophy 

in 

Nutritional Science. 

 

 

 

College of Sciences 

Massey University, 

Palmerston North, New Zealand 

 

 

Theogene Dusingizimana 

2021 



 

 

 

 

 

 

 

To 

my loving wife 

Laëtitia 

and our children 

Belicia 

Estella 

& 

Josué 

 

 

 

 

 



 

ii 
 

  

















 

x 
 

2.6.1 A brief description of the study area ........................................................... 25 

2.6.2 Research methodology ............................................................................... 27 

Chapter 3 A qualitative analysis of infant and young child feeding practices in 

rural Rwanda ............................................................................................................. 31 

3.1 Abstract ............................................................................................................. 33 

3.2 Introduction ....................................................................................................... 34 

3.3 Methods ............................................................................................................ 35 

3.4 Data analysis .................................................................................................... 38 

3.5 Results .............................................................................................................. 39 

3.6 Discussion ......................................................................................................... 47 

3.7 Conclusion ........................................................................................................ 52 

Chapter 4 An empirical analysis of factors associated with child height-for-age z-

scores in northwest Rwanda: the role of care practices related to child feeding 

and health. ................................................................................................................. 61 

4.1 Abstract ............................................................................................................. 63 

4.2 Introduction ....................................................................................................... 64 

4.3 Methods ............................................................................................................ 66 

4.3.1 Settings ...................................................................................................... 66 

4.3.2 Design and sample size ............................................................................. 66 

4.3.3 Measures ................................................................................................... 68 

4.4 Statistical analysis ............................................................................................. 72 

4.5 Results .............................................................................................................. 73 

4.6 Discussion ......................................................................................................... 83 

4.7 Conclusion ........................................................................................................ 88 



 

xi 
 

Chapter 5 A mixed-methods study of factors influencing access to and use of 

micronutrient powder in Rwanda ............................................................................ 97 

5.1 Abstract............................................................................................................. 99 

5.2 Introduction ..................................................................................................... 100 

5.3 Methods .......................................................................................................... 102 

5.3.1 Study design and participants .................................................................. 103 

5.3.2 Data collection.......................................................................................... 104 

5.4 Data analysis .................................................................................................. 106 

5.5 Results ............................................................................................................ 107 

5.5.1 Quantitative results .................................................................................. 107 

5.5.2 Qualitative results ..................................................................................... 111 

5.6 Discussion ...................................................................................................... 114 

5.7 Conclusion ...................................................................................................... 118 

Chapter 6 Summary of findings, their implications and conclusion ................... 127 

6.1 Summary of findings ....................................................................................... 128 

6.2 Implications of findings and conclusions.......................................................... 135 

Chapter 7 Strengths, limitations, and recommendations for future research .... 139 

7.1 Strengths and limitations of the thesis ............................................................. 140 

7.2 Recommendations for future research ............................................................ 140 

References (Chapter 1, 2, 6 & 7) ............................................................................ 143 

Appendices ............................................................................................................. 160 

  









 

xv 
 

Appendix 14: Household survey questionnaire (Chapter 4 & 5) ............................... 184 

Appendix 15: Statement of Contribution to doctoral thesis containing publications .. 204 

Appendix 16: Published version of Paper I (Chapter 3) ........................................... 206 

Appendix 17: Published version of Paper II (Chapter 4) .......................................... 216 

Appendix 18: Published version of Paper III (Chapter 5) ......................................... 228 

 

  















 

6 
 

 

 

  











 

 
11 

 

  

Figure 2-1 WHO conceptual framework on Childhood Stunting: Context, Causes, and Consequences, with an emphasis on complementary 
feeding. Reproduced from Stewart et al. (12) with permission from the publisher. 
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to their children), food restriction when children suffered from diarrhoea, and the use of 

multiple micronutrients powders (MNP) during complementary feeding.  

In the second phase, a structured survey questionnaire (Appendix 14) was used to 

collect quantitative data from a random sample of 400 mother-child pairs. In this phase, 

quantitative data were collected on infant and child feeding practices and on health 

practices. The quantitative data collected also included anthropometric and demographic 

data at child- and maternal-level, as well as data on household food security, location, 

and socio-economic status. Concurrently, qualitative data were collected from a sub-

sample (n= 234 mothers) on the use of MNP during complementary feeding. The survey 

questionnaire included an open-ended question which allowed collection of qualitative 

data on the use of MNP. The open-ended question (and probes to obtain additional 

information) was directed to mothers who had not used MNP in the previous 7 days and 

those who never used MNP. Different methods of analysis were applied to the data 

collected in the second phase. Quantitative methods (i.e. descriptive statistics and 

multiple linear regression analysis) were used to explore the research questions and to 

address the second and third objectives of this thesis. The details of the quantitative 

methods and the results are reported in Chapter 4. Further, a combination of qualitative 

methods (i.e. content analysis) and quantitative methods (i.e. logistic regression) was 

used to analyse both qualitative and quantitative data from the second phase in order to 

explore the factors that influence access to and use of multiple micronutrient powders. 

The details of these methods and the results are reported in Chapter 5.  

The details for research methodology for this thesis is illustrated in Figure 2-3. 
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Figure 2-3 Mixed methods approach used for this thesis 
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Chapter 3 A qualitative analysis of infant and young child 

feeding practices in rural Rwanda 
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3.2 Introduction 

Undernutrition among children under 5 years of age remains a global public health 

concern. Globally, 150.8 million (22.2%) of children under 5 years of age are stunted (i.e. 

low height-for-age)(1), a marker of chronic undernutrition. Chronic undernutrition in 

childhood increases risk of morbidity and mortality, impaired growth and cognitive 

development, poor school performance, reduced economic potential as well as the risk 

of chronic illness in adulthood. It has been estimated that undernutrition is associated 

with 45% of deaths among children under five(2), and more than 90% of these deaths 

occur in sub-Saharan Africa and South Asian countries.  

Rwanda has significantly improved maternal and child health. The maternal mortality 

ratio fell from 1071 per 100 000 live births in 2000 to 210 per 100 000 live births in 2015 

(3). Under-five child mortality fell from 152 per 1000 live births in 2005 to 50 per 1000 live 

births in 2015. However, child undernutrition remains a serious public health concern in 

Rwanda. The most recent data from Rwanda estimated that, 35% of children under 5 

years of age are stunted(4). Although the prevalence of undernutrition among Rwandan 

children under 5 years has declined over the past two decades from 48% in 2000 (5) to 

35% in 2018(4), the rate of reduction has not been enough to achieve the national targets 

of reducing stunting prevalence from 44% (2012) to 18% (2018)(6). This calls for more 

efforts to reach the national nutrition targets. 

Evidence suggests that undernutrition in low- and middle-income countries, particularly 

in Africa and Asia, is linked to poor infant and young child feeding (IYCF) practices(7, 8). 

To improve child nutrition, the WHO recommends exclusive breast-feeding for the first 6 

months, after which age appropriate, safe, nutritionally adequate, and responsive 

complementary feeding should commence(9, 10). In Rwanda, the prevalence of exclusive 

breast-feeding for the first 6 months is high (87%)(3), but complementary feeding at 6-23 

months remains sub-optimal. The national reports show that the number of children 6-
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Chapter 4 An empirical analysis of factors associated with child 

height-for-age z-scores in northwest Rwanda: the role of 

care practices related to child feeding and health. 
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Characteristics 

Full sample  Non-stunted  Stunted  
P n  %  n  %  n  % 

Education level 0.54 
None/incomplete primary 219  59.3  132  60.3  87  39.7  
Completed primary 88  23.8  53  60.2  35  39.8  
Some secondary 62  16.8  20  67.7  42  32.3  

Household-level              
Household size            0.22 

Median  4    5    4   
IQR  3, 6    3, 6    3, 5   

Number of children < 5 years            0.42 
Median  1    1    1   
IQR  1, 2    1, 2    1, 2   

Altitude (masl)            0.003 
Median  1977.2    1913    2023.5   
IQR  1729.0, 

2198.0 
   1726.5, 

2137.5 
   1760.3, 

2229.8 
  

Wealth index             0.11 
Lowest tertile 126  33.2  78  61.9  48  38.1  
Middle tertile 126  33.2  69  54.8  57  45.2  
Upper tertile 127  33.5  86  67.7  41  32.3  

Hunger level            0.10 
Little/no hunger 215  56.7  140  65.1  75  34.9  
Moderate/severe 164  43.3  93  56.7  71  43.3  

Source of drinking water§            0.92 
Improved 222  58.6  136  61.3  86  38.7  
Unimproved 157  41.4  97  61.8  60  38.2  

Zone            0.19 
Zone 1 100  26.4  55  23.6  45  30.8  
Zone 2 100  26.4  60  25.8  40  27.4  
Zone 3 179  47.2  118  50.6  61  41.8  

HAZ, height-for-age z-score; ANC, antenatal care; masl, metres above sea level. 
* Data are missing for maternal education (n 10) and maternal height (n 36).  
§ Source of drinking water defined according to UNICEF/WHO(47): improved = public taps, standpipes, tube wells, boreholes, protected well and springs, rainwater; unimproved = unprotected well and 
spring, surface water. 
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comprehensively assess the cumulative effect of various dimensions of child feeding 

and/or health practices on child nutritional status, while accounting for the 

interrelationships between these practices(51). Thus, conceptually, one would expect the 

effect size (i.e. adjusted mean HAZ difference between high and low categories) of the 

index on child HAZ to be higher than that of single practices. However, in the present 

analysis, only a few components (i.e. breast-feeding and dietary diversity) were 

associated with child HAZ, and the effect size of each of these components on child HAZ 

was comparable to that of the ICFI. Moreover, the addition or removal of the ICFI from 

the model did not significantly change the adjusted R2 (data not shown). These results 

suggest that, at least in this sample, these indices did not perform better than individual 

practices. Although indices have some advantages, such as summarising information on 

child feeding or health practices, they can also mask the individual practices they 

include(34). In addition, while composite indices have previously been used to examine 

associations between feeding/health practices and child nutritional status in various 

settings, there still no consensus on methodology to construct these indices. Therefore, 

further research is required to validate these indices and to address their limitations. 

Such research could, for example, examine the performance of ICFI constructed by 

including other aspects of child feeding such as hygiene practices during food 

preparations, the types or amounts of foods as opposed to food groups.   

Among covariates, child age, sex (male) and altitude were negatively associated with 

HAZ. These factors have been found to be associated with child stunting in Rwanda(61, 

62) and other sub-Saharan African countries(63). In addition, maternal height and infant 

birth weight were positively associated with child HAZ. This relationship has been 

described in previous studies showing that both maternal height and child birthweight 

reflect the prenatal environment and strong determinants of subsequent child nutritional 

status(64, 65). The association between maternal height and child HAZ may be explained 

by two mechanisms: shorter mothers have small uterine volume which constrains fetal 
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Chapter 5 A mixed-methods study of factors influencing access 

to and use of micronutrient powder in Rwanda 
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Lastly, future research should examine the effect of other factors, including the quality of 

information and the frequency of interactions between CHWs and mothers on MNP 

programme implementation.  
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Chapter 6 Summary of findings, their implications and 

conclusion 
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address this phenomenon, it is important to make sure health services and programmes 

reach the population in Rutsiro district. 

Finally, the discrepancy observed between our estimates, which mirror findings reported 

in other studies conducted in Rwanda, and the national estimates of exclusive breast-

feeding also indicates the need to rethink the best way to estimate the prevalence of 

exclusive breast-feeding. Accurate data on the rate of exclusive breast-feeding are 

crucial to inform appropriate actions and to track the progress for breast-feeding policies 

and programmes.  
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Chapter 7 Strengths, limitations, and recommendations for 

future research 
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influencing these relationships, there are still knowledge gaps that require further 

investigations. 

Future qualitative work in this setting should examine how to address and counter the 

current belief systems underlying food classifications. Research is also needed to 

explore whether mothers across regions and socioeconomic strata share similar beliefs, 

perceptions or food classification systems. Such research could inform the development 

of effective, contextually-relevant nutrition education and behaviour change messages 

to address gaps in IYCF practices in Rwanda.  

Future research examining the relationship between child feeding and health practices 

and child stunting using indices must consider validation of such indices. Validation 

studies should examine the performance of indices that incorporate other key 

dimensions such as hygiene practices during food preparations, the types or amounts of 

foods as opposed to food groups or the quality of care service that mothers receive 

during antenatal care besides the number of visits. 

Given that both multiple micronutrients powder (MNP) and the fortified cereal-based 

porridge flour that children obtain through supplemental food programme contain similar 

micronutrients and target the same group of children, further research should examine 

the potential risk for toxicity or excessive intake of some micronutrients. 

Research is also needed to better understand the barriers to/understanding of exclusive 

breast-feeding practices. A related priority is the need for research to evaluate the 

barriers to seeking antenatal care during pregnancy in order to inform appropriate 

actions.  

Lastly, the assessment of child stunting using anthropometry has several advantages, 

such as non-invasiveness, availability of inexpensive and accepted standards for clinal 

and population use, especially in resource-limited countries such as Rwanda. However, 
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future studies should identify biomarkers (e.g. some researchers have investigated the 

role of growth factors such as insulin-like growth factor-1 or markers of enteric infections) 

that could be used to examine objectively the relationship between stunting and its 

underlying factors. Using biomarkers could perhaps provide a better understanding of, 

for example, the exact mechanisms by which living in a high-altitude environment 

contributes to child stunting in Rwanda. 
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1. Yes 
2. No 

(11) Did (CHILD) eat any of the following foods, even if it was combined with 
other foods?  

1. Meat 
2. Fish (Indagara, Isambaza) 
3. Poultry, liver, organ meats 
4. None 

(12) Child was fed flesh foods  
1. Yes 
2. No 

(13) Did (CHILD) eat eggs?  
1. Yes 
2. No 

(14) Did (CHILD) eat any of the following foods, even if it was combined with 
other foods?  

1. Carrots 
2. Papaya 
3. Orange-fleshed sweet potatoes 
4. Ripe mangoes 
5. Pumpkin 
6. Squash 
7. None 

(15) Child was fed Vitamin A rich fruits and vegetables  
1. Yes 
2. No 

(16) Did (CHILD) eat any of the following foods, even if it was combined with 
other foods?  

1. Banana 
2. Orange 
3. Passion fruits 
4. Pineapple 
5. Guyava 
6. Lemon 
7. Amaranths 
8. Cassava leaves 
9. Cabbage 
10. Pumpkin leaves 
11. Celery 
12. Eggplant 
13. Green banana (igitoki) 
14. Spinach 
15. Onions, cucumber, tomato, coliflower 
16. None 

(17) Child was fed other fruits and vegetables  
1. Yes 
2. No 

(18) Show image of 5 step ladder of child appetite level. 
Here is a 5 step ladder. At the bottom, the first step, stand children who 
have very poor appetite, and on the highest step, the fifth, stand children 
with excellent appetite. On this ladder, could you indicate at which step is 
(CHILD) appetite in relation to his/her usual intake?  

1. Very poor 
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2. Poor 
3. Good 
4. Very good 
5. Excellent 

(19) Could you tell me about the reasons for your choice?  
 

(20) Responsive feeding: 
 

Sometimes children have poor appetite and refuse to eat. Can briefly you 
tell me how you usually feed (CHILD) when he/she has poor appetite and 
refuses to eat food?  
 

(21) Are there foods that are eaten by everyone else in your households that 
are not given to (CHILD)?  

1. Yes 
2. No 

(22) What are these foods? *Why? what else?*  
 

(23) What does (CHILD) eat when you have cooked these foods?  
 

(24) How many days did you cook these foods in the last 7 
days?  __________________________ (number of days) 
  
 

(25) CHILD CONSUMPTION OF MICRONUTRIENT SUPPLEMENTS 
 

Some households with young children receive a micronutrient sprinkles 
called ONGERA to add to their children's food 
1) Have you used Ongera (MNP) in the last 7 days to feed (CHILD)?  

1. Yes 
2. No 

2) [If No] Have you ever received ONGERA before?  
1. Yes 
2. No 

3) Could you briefly tell me the reasons why you did not feed (CHILD) 
ONGERA in the last 7 days?  
  

4) How long (in months) have you been adding ONGERA to (CHILD's) 
food?  

 

 
5) Did you receive ONGERA consistently throughout (period mentioned 

by respondent)  
1. Yes 
2. No 

6) How many times per week does (CHILD) gets ONGERA? [Record 
number] _________________ 
 

7) Does (CHILD) share ONGERA with other children?  

1. Yes 

https://www.commcarehq.org/a/investigating-child/apps/view/f8d173ffda767a1a160fbeee0879d3b9/form/2ad6691a6736c660983fce7b3b5b4500fc6729da/source/#form/child_feeding_practices/reasons_for_child_appetite_level
https://www.commcarehq.org/a/investigating-child/apps/view/f8d173ffda767a1a160fbeee0879d3b9/form/2ad6691a6736c660983fce7b3b5b4500fc6729da/source/#form/child_feeding_practices/consumption_of_micronutrients_and_supplementary_foods/Duration_of_consumption_of_ONGERA
https://www.commcarehq.org/a/investigating-child/apps/view/f8d173ffda767a1a160fbeee0879d3b9/form/2ad6691a6736c660983fce7b3b5b4500fc6729da/source/#form/child_feeding_practices/consumption_of_micronutrients_and_supplementary_foods/Duration_of_consumption_of_ONGERA
https://www.commcarehq.org/a/investigating-child/apps/view/f8d173ffda767a1a160fbeee0879d3b9/form/2ad6691a6736c660983fce7b3b5b4500fc6729da/source/#form/child_feeding_practices/consumption_of_micronutrients_and_supplementary_foods/frequency_of_ONGERA_consumption_per_week
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2. No 

(26)  CHILD CONSUMPTION OF FORTIFIED SUPPLEMENTARY FOODS 
(SHISHA)  
 
Some households with young children receive a micronutrient sprinkles 
(also known as ONGERA) to add to their children's food. 
1) Are you currently receiving the micronutrient-fortified flour or SHISHA 

rations that you feed (CHILD)?  
1. Yes 
2. No 

2) [IF NO] Could you briefly tell me the reasons for not receiving 
SHISHA?  

 

3) Have you ever received SHISHA before? 
1. Yes 
2. No 

4) How long (in months) have you been feeding (CHILD) SHISHA? 
__________________ (months) 
  

5) Did you receive SHISHA rations for (CHILD) consistently throughout 
(period mentioned by respondent)  

1. Yes 
2. No 

6) Does (CHILD) share SHISHA porridge with other children?  
1. Yes 
2. No 

(27) Now I would like to ask you about your experience with feeding a sick 
child (e.g when he/she has diarrhoea).  
I will read statements and, based on what you usually do, you will tell me 
which one best reflects what you usually do. 
 
1) When your child has diarrhoea,  

1. you give him/her more foods than usual 
2. you give him/her the same amount as usual 
3. you give him/her less foods than usual 
4. you breastfeed him/her only and wait until 

she/he is recovered before you give 
him/her foods 

5. Child never had diarrhoea 
2) When your child has diarrhoea,  

1. you give him/her more fluids than usual 
2. you give him/her the same amount of fluids 

as usual 
3. you give him/her less fluids than usual 
4. you wait until s/he is recovered before 

giving him/her fluids. 
5. Child never had diarrhoea 

3) Are there foods or liquids that you usually stop feeding your child when 
he/she has diarrhoea?  

1. Yes 
2. No 
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4) Which foods or liquids do you usually stop giving your child when 
he/she had diarrhoea? Why? 
Write the types/names of the food (s) mother stops feeding child  
 
_______________________________________________  

 

5) Are there foods or liquids that you usually feed your child when he/she 
has diarrhoea?  

1. Yes 
2. No 

6) Which foods or liquids do you usually feed your child when he/she had 
diarrhoea? 
Write name/type of the foods ________________________  
 

7) Some mothers usually feed their children leftovers from a previous 
day. Do you usually feed (CHILD) leftovers?  

1. Yes 
2. No 

8) Do you reheat leftovers before you feed it to (CHILD)?  
1. Yes 
2. No 

9) How often do you reheat leftovers before giving it to (CHILD)?  

1. Almost always 
2. Sometimes 
3. Almost never 

10) [If almost never] Are there barriers that prevent you from reheating the 
food? 
Write barriers faced by mothers ________________________ 
 
 

III. MATERNAL CONSUMPTION OF FORTIFIED 
COMPLEMENTARY FOODS 

 

Some pregnant and lactating mothers receive micronutrient-fortified blended flour 
from the health centre. 

1) Did you receive such flour when you were expecting (CHILD)?  
1. Yes 
2. No 

2) Did you consistently receive the fortified flour during pregnancy?  
1. Yes 
2. No 

3) Did you receive the flour after (CHILD) birth?  
1. Yes 
2. No 

4) Did you consistently receive the flour after (CHILD) birth?  
1. Yes 
2. No 
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4) How much money per month do you (or your husband) earn from the VUP 

programme?  
 

5) How many days per week are you engaged in the programme? 
 

  
6) Are you or your husband currently receiving support from any non-

governmental organizations (NGO)?  
1. Yes 
2. No 

7) How does (the organization mentioned) support you/your husband?  
Record type of support received ____________________________ 
 

8) Are you or your husband currently a member of any social support group? An 
example may be a saving/credit group, a cooperative/tontine or a religious 
group.  

1. Yes 
2. No 

Ask about the type of social group _________________________ 
 

9) Have you participated in the parents' evening forum in the last month?  
1. Yes 
2. No 

10) Have you participated in the village cooking session in the last month?  
1. Yes 
2. No 

11) Are there reasons why you didn't participate in the village cooking 
session?  Reasons:__________________________________ 
 

VI. MATERNAL AUTONOMY IN DECISION MAKING 
 

1) Is confidentiality assured?  
1. Yes 
2. No 

2) Who usually decides about how your own earnings will be used?  
1. Myself 
2. My husband/people I live with 
3. Jointly decide 
4. I never work for income 

3) Who usually decides about how your husband's earnings will be used?  
1. Myself 
2. My husband 
3. Jointly decide 
4. Husband never earns income 

4) Who usually decides about selling something from your household such as 
crop harvest or a livestock?  

1. Myself 
2. My husband/people I live with 
3. Jointly decide 

5) Who usually decides about when and where to go for treatment when you are 
sick?  

1. Myself 
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2. My husband/people I live with 
3. Jointly decide 

6) Who usually makes decisions about when and where to take a sick child for 
treatment?  

1. Myself 
2. My husband/people I live with 
3. Jointly decide 

7) Who usually makes decisions about what to feed the child everyday?  
1. Myself 
2. My husband/people I live with 
3. Jointly decide 

 
 

VII. HEALTH-SEEKING BEHAVIOURS  
 

Now I would like to ask you about the health practices in your household. 
1) When you were pregnant with (target CHILD), did you go to hospital/health 

centre to check your health and that of (CHILD)?  
1. Yes 
2. No 

 
2) [If Yes] How many times did you go to the hospital/health centre to check your 

health and that of (CHILD)?  
Record number of times ____________________ [or 999 if she doesn't 
remember] 
 

3) Has (CHILD) been taken to growth monitoring programme in the last month?  
1. Yes 
2. No 

 
4) How much did (CHILD) weigh last time you took him/her to growth 

monitoring? [Ask health card to verify]  
___________________ kg [or 999 if mother does not remember] 
 

5) Who took (CHILD) to the growth monitoring programme?  
1. Mother 
2. Father 
3. Sibling 
4. Another relative 
5. Someone else 

 
6) [If Sibling] How old is the sibling who took the child to growth 

monitoring? __________________ years 
 

7) Did (CHILD) receive vitamin A capsule in the last 6 months?  
1. Yes 
2. No 
3. I don't remember 

 
8) Did (CHILD) receive deworming tablets/drugs in the last 6 months?  

1. Yes 
2. No 
3. I don't remember 

9) Did (CHILD) sleep under insecticide treated mosquito net last night?  
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1. Yes 
2. No 

 
 

VIII. HEALTH CARE RESOURCES 
 
1) Are all your household's members covered by Mutuelle de Santé/Community 

Health Insurance?  
1. Yes 
2. No 

2) How long (in minutes) does it take you to get to the nearest health centre/post?  
 

3) Do you and any of your household members always seek health care when it is 
needed?  

1. Yes 
2. No 

4) Why would you and/or any of your household members not seek health care 
when it is needed?  
 
Write reasons ___________________________________________ 

 

IX. HYGIENE PRACTICES  
 

Now I would like to ask you some questions about hygiene. 
 
1) Could you tell me the critical times that you know mothers in this village must 

wash their hands?  
1. Before food preparation 
2. Before eating 
3. Before feeding the child 
4. After handling child's feces or cleaning 

child's bottom 
5. After using toilet 
6. Other (specify)  

Write other critical times for handwashing ___________________  
 

2) Record the number of critical times mentioned by respondents 
__________________  
 

3) Do you think it is necessary to wash your hands with soap at all these critical 
times?  

1. Yes 
2. No 

4) [If Yes] Why do you think it is necessary to wash your hands with soap at 
these critical times?  

1. Health related reasons 
2. Non-health related reasons 

5) With your current resources and knowledge, do you think you can wash your 
hands with a soap at all these critical times?  

1. Yes 
2. No 
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6) [If No] What are the difficulties would you have washing your hands at these 
critical times? 
Write the difficulties mentioned by mothers ____________________ 

 

X. TARGET CHILD HEALTH RELATED INFORMATION 
 

1) Did (CHILD) receive all vaccines? Ask the respondent to show child 
vaccination card  

1. Yes 
2. No 

2) Did (CHILD) have diarrhoea in the past 4 weeks?  
[Having diarrhoea means passing 3 or more loose stools per day] 

1. Yes 
2. No 

3) [If Yes] How often did (CHILD) have diarrhoea in the past 4 weeks?  
1. Once 
2. Twice 
3. 3 times 
4. 4 times 
5. More than 4 times 

4) How do you usually treat diarrhoea of (CHILD)? 
1. Oral Rehydration Solution 
2. Traditional/home remedy 
3. Child taken to hospital/health centre 
4. Consult health worker 
5. None/wait for diarrhoea to go away 

5) Did (CHILD) have fever in the past 4 weeks? [fever means body temperature 
above normal] 

1. Yes 
2. No 

6) How often did (CHILD) have fever [body temperature above normal] in the 
past 4 weeks? 

1. Once 
2. Twice 
3. 3 times 
4. 4 times 
5. More than 4 times 

7) Did (CHILD) have illness with persistent cough, difficult breathing, or 
pneumonia in the past 4 weeks? 

1. Yes 
2. No 

8) How often did (CHILD) have illness with persistent cough, difficult breathing, 
or pneumonia in the past 4 weeks?  

1. Once 
2. Twice 
3. 3 times 
4. 4 times 
5. More than 4 times 

9) Did (CHILD) have any other illness in the past 4 weeks? 
1. Yes 
2. No 

10) Which other illness did the child have in the past 4 weeks?_________ 
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2. No 
10)  What is your main source of lighting?  

1. Electricity 
2. Torch 
3. Kerosene lamp 
4. Candles 
5. Solar system 
6. Other 

Other source of lighting ___________________________________ 

11)  What is your main cooking fuel?  
1. Firewood 
2. Straw/shrubs/crop residues 
3. Charcoal 
4. Biogaz 

12)  Is the place of cooking inside the main house?  
1. Yes 
2. No 

13)  Does your household have a radio? 
1. Yes 
2. No 

14)  Does your household have a bicycle?  
1. Yes 
2. No 

15)  Does your household have a mattress?  
1. Yes 
2. No 

16)  Does your household have an umbrella?  
1. Yes 
2. No 

17)  Does your household have a hoe? 
1. Yes 
2. No 

18)  Does your household have a jerrycan? [used for water fetching] 
1. Yes 
2. No 

19)  Does your household have a thermos? 
1. Yes 
2. No 

20)  Does your household have a TV? 
1. Yes 
2. No 

21)  Does your household have a boat? 
1. Yes 
2. No 

22)  Land ownership: Does your household have a homestead land? 
1. Yes 
2. No 

23)  Does your household have a kitchen garden? [Check around to confirm] 
1. Yes 
2. No 

24)  Does your household have additional plot of land?  
1. Yes 
2. No 
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25)  Does your household grow crops on someone's land? [Ask about current/last 
season] 

1. Yes 
2. No 

26)  Did your household grow orange-fleshed sweet potatoes in the past 6 
months? 

1. Yes 
2. No 

27)  Did your household grow any iron-rich beans in the past 6 months? 
1. Yes 
2. No 

28)  Did your household grow any maize hybrids in the past 6 months?  
1. Yes 
2. No 

29)  Did your purchase any agro-chemical fertilizer in the past cropping season? 
1. Yes 
2. No 

30)  Does your household own a cow? 
1. Yes 
2. Yes, and cow belongs to someone else 
3. No 

[If Yes] Number of cows _______________________ 
 

31)  Was the cow received from One Cow per Poor Family Programme?  
1. Yes 
2. No 

32)  Does your household have goats? 
1. Yes 
2. Yes, and goat belongs to someone else 
3. No 

[If Yes] Number of goats_______________________ 

33)  Does your household have sheep? 
1. Yes 
2. Yes, and sheep belong to someone else 
3. No 

[If Yes] Number of sheep _______________________ 

 

34)  Does your household have chickens? 
1. Yes 
2. No 

[If Yes] Number of chickens ________________________ 

35)  Does your household have pigs? 
1. Yes 
2. Yes, and pigs belong to someone else 
3. No 

[If Yes] Number of pigs _____________________________ 



https://www.commcarehq.org/a/investigating-child/apps/view/f8d173ffda767a1a160fbeee0879d3b9/form/385169cf69dc0a4205c7805ab37eaa967649a6fb/source/#form/DOB
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XV. SPOT-CHECK HYGIENE OBSERVATION 

Household ID ___________ 

(1) Child face is clean 
i. Yes 
ii. No 
iii. Not observed  

 
(2) Child clothes are clean  

1. Yes 
2. No 
3. Not observed 

 
(3) Child nails are clean  

1. Yes 
2. No 
3. Not observed 

 
(4) Visible dirty or food particles in the kitchen required 

1. Yes 
2. No 
3. Not observed 

 
(5) Presence of unwashed utensils  

1. Yes 
2. No 
3. Not observed 

 
(6) Presence of uncovered food  

1. Yes 
2. No 
3. No food was observed 

 
(7) Visible dirt or food particles on the floor  

1. Yes 
2. No 
3. Not observed 

 
(8) Child porridge container is visibly clean. *Choose No if porridge container is 

a water or soft drink plastic bottle 
1. Yes 
2. No 
3. Porridge container not observed 

 
(9) Animals live inside the main house (where people sleep)  

1. Yes 
2. No/animals live in a pen 
3. Household has no animals 

 
(10)  Presence of visible dirt or garbage on the compound  

1. Yes 
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2. No 
 

(11)  Presence of animal or human feces 
1. Yes 
2. No 

 
(12)  Presence of stagnant water around the home 

1. Yes 
2. No 
3. Irrelevant/rainy season 

 
(13)  Drinking water container is visibly clean  

1. Yes 
2. No 
3. Not observed 

 
(14) Toilet facility is clean *There is no visible dirt, no human excreta*  

1. Yes 
2. No 
3. Household has no toilet facility 
4. Not observed 

 
(15)  What type of toilet facility does the household have?  

1. Ventilated improved pit latrine 
2. Traditional latrine/pit with slab 
3. Traditional latrine pit without slab 
4. No toilet facility 
5. Other 
6. Not observed 

 
Other type of toilet facility _________________ 
 

(16)  Household has hand washing station 
1. Yes 
2. No 

 

END - Thank you for your cooperation! 
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Appendix 15: Statement of Contribution to doctoral thesis containing publications 
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Appendix 16: Published version of Paper I (Chapter 3) 
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Appendix 17: Published version of Paper II (Chapter 4) 
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Appendix 18: Published version of Paper III (Chapter 5) 
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