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ABSTRACT 

 

India has the highest rate of stunted growth in children under five in the world. Stunted growth, 
low height for age, can lead to physical and cognitive defects. Poor diet can contribute to stunted 
growth, but recent studies suggest that water, sanitation, and hygiene may be more significant than 
previously thought. This study examined the association between stunted growth, diet, and 
drinking water quality in slum and non-slum children under five in Pune, India. I aimed to 
determine which factor, drinking water quality or diet, was more closely associated with stunting. 
Each child completed a Health Assessment, which included a demographic questionnaire, 
anthropometric measurements, and a 24-hour diet recall. In addition, six drinking water samples 
were collected from the study sites and tested for pH, turbidity, hardness, alkalinity, chloride 
concentration, nitrite concentration, nitrate concentration, fecal coliform growth, E-coli growth, 
and residual chlorine concentration. With this information, I determined stunting, wasting, 
malnutrition prevalence, and percent of daily recommended caloric intake (%DRCI) per child and 
average drinking water quality index value (WQI) per group of children. I found that stunting, 
wasting, and malnutrition prevalence was higher in slum children and that these outcomes were 
weakly positively associated with %DRCI. I found that all of the tested samples contained non-
potable water, but was not able to test its association with health outcomes. Based on these results, 
I conclude that further analysis is needed to fully understand the relationship between drinking 
water quality and health outcomes. 
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INTRODUCTION 

 

After decades of record economic growth and development, India has made a name for 

itself as a rising world power. Nevertheless, the nation continues to face alarming public health 

crises. As the country with the highest rate of outdoor defecation in the world, poor sanitation has 

long been a problem in India (Spears et al. 2013). However, the Indian government hasn’t taken 

water quality, sanitation, and hygiene (WSH) concerns seriously. As of 2016, drinking water and 

sanitation initiatives formed less than 1% of the nation’s total budget (Ministry of Finance 2016). 

As it stands, such continued oversight may have much more serious consequences than expected.  

Today, India is home to the highest rate of stunted growth in children under five in the 

world – and almost half the nation’s children are affected (Schmidt 2014). Defined as height that 

falls below two standard deviations of the reference population, stunting in children under five can 

lead to permanent physical and cognitive defects if left untreated. A well-established causative 

pathway has long linked poor diet and stunted growth (Dobe 2015). As a result, the Indian 

government has historically dealt with stunting as an issue of food security (WHA 2014). Indeed, 

through grain subsidies, school meal programs, and nutrition education, chronic widespread 

hunger has declined in the nation (Dobe 2015). However, despite this progress, the prevalence of 

stunting has not significantly decreased. Instead, emerging research shows that stunting in India 

occurs even “among well-fed children,” and that poor WSH may be playing a larger role than 

previously thought.  

New research suggests an alternate causative pathway (Figure 1) that links poor WSH with 

stunted growth. Contact with contaminated food or water, vomit, or feces can spread enteric 

infections that can lead to diarrheal disease. As studies are beginning to indicate, such disease can 

consequently lead to stunted growth. It has been found that the severity of diarrheal disease by age 

two is correlated with the severity of stunting by age five (Checkley et al. 2008). In addition, a 

2016 study found that children infected with an environmental pathogen are two times as likely to 

be severely stunted by age two (Korpe and Petri 2012). These studies, and others like them, were 

conducted in slum communities – as such populations are at much higher risk than other, more-

developed regions.  
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Figure 1. Causative Pathways for Stunted Growth © 2017 Ramanjot Kaur 

 

Today, 65 million people live in informal settlements in India and that number is expected 

to increase exponentially in the coming years (Ministry of Home Affairs). Research indicates that 

children who grow up in slums are more vulnerable to stunting than their non-slum counterparts. 

A comparative study by the International Centre for Diarrhoeal Disease Research, which examined 

slum and non-slum populations in Dhaka, Bangladesh, found that slum children were more likely 

to be infected with selected pathogens and thus contract diarrheal diseases that could lead to 

stunting (Ferdous et al. 2014). Slums are home to “vicious cycles of diarrhea and malnutrition” 

that occur when individuals afflicted with chronic bouts of diarrhea experience higher rates of 

malnutrition and thus become more vulnerable to contracting infections that lead to additional and 

more severe bouts of diarrhea (Moore et al. 2010). Characterized by poor household conditions, 

(measured by toilet access, drinking water access and family size), slums are correlated with higher 

and more severe rates of stunting (Som et al. 2007). Nevertheless, it’s important to notes that this 

cycle of environmental risk and disease can be broken - as improved WSH has been found to 

reduce stunting by 27% in developing countries (Fink et al. 2011). 
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This study aims to evaluate the relationship between poor WSH and stunted growth to 

determine: How closely associated is drinking water quality or diet to the prevalence of stunted 

growth in children under five? Which factor - drinking water quality or diet - is more predictive of 

stunted growth? Based on previous studies, which found that worse household conditions 

(measured by toilet access, drinking water access, and family size) were correlated with higher 

and more severe rates of stunting, it is likely that children from slums and children who drink water 

of poor quality will exhibit more severe stunting than their peers (Som et al. 2007). According to 

several recent studies that show that stunting in India occurs even “among well-fed children,” it is 

not likely that there will be a significant association between diet and stunting prevalence (Schmidt 

2014). This study will provide insight into stunted growth rates in both slum and non-slum 

populations in Pune and help researchers better understand the association between drinking water 

quality, diet, and stunted growth. 

 

METHODS 

 

In association with Cowasji Jehangir Hospital Medical Research Institute (HCJMRI), I 

conducted a cross-sectional study of children under five in Pune, Maharashtra, India. Study 

participants included slum children (Group 1) and non-slum children (Group 2). Participants that 

were recruited from slum welfare centers (Deep Griha Society – Tadiwala and Deep Griha Society 

– Ramtekadi) were considered as part of Group 1, while children that were recruited from a private 

nursery school (Paranjape School) were considered a part of Group 2. Each participant’s 

parent/guardian signed a consent form, included in Appendix I, that explained the risks and 

procedures in Marathi and English. I enrolled 74 consenting households into the study – 42 from 

Group 1 and 32 from Group 2. With the assistance of a Marathi and Hindi translator, I completed 

a “Health Assessment” survey with each family. This survey was used to: (1) collect demographic 

information, (2) determine stunting prevalence per child, and (3) determine average % of 

recommended daily caloric intake (DRCI) for each child. In addition, 1 L drinking water samples 

were collected from DGS Tadiwala and Ramtekadi branches and from randomly selected 

households that visited DGS or attended Paranjape Nursery School. These six water samples were 

then tested for several parameters to determine average drinking water quality and to compare 

quality among sites. 



Ramanjot Kaur Drinking Water Quality and Stunted Growth Spring 2017 

 5 

Health assessment 

 

The Health Assessment questionnaire, included in Appendix II, was divided into four sections.  

In Part One, Demographic Information, I gathered the following information from each family: 

participant’s age, number of siblings, age of each sibling, and each parent/guardian’s marital status, 

age, education level, income level, and occupation. In Part Two, Anthropometric Measurements, 

I measured the height, weight, and mid-arm circumference of each participant. The results from 

this survey were input into the World Health Organization’s “ANTHRO” program which 

calculates Z-scores per child in accordance with global health standards. I used these Z-scores to 

classify the severity of malnourishment, wasting, or stunting for each child as “Healthy,” “Mild,” 

“Moderate,” or “Severe”. These classifications were then used to determine malnutrition, wasting, 

and stunting prevalence for each group. In Part Three, Water Storage and Handling Practices, I 

asked each family a few questions that to identify common practices among each group. In Part 

Four, Diet Recall, each child’s parent/guardian recounted everything their child had eaten in the 

past 24 hours. These responses were input into a computer program, “C Diet,” which had been 

modified by HCJMRI to compute nutritional values in typical Maharashtrian cuisine. C Diet 

computed BMI, BMR, calories, protein, fat, carbohydrates, calcium, sodium, potassium, Vitamin 

C, Riboflavin, Beta Carotene, Folic Acid, Zinc, Iron, Phosphorous, Magnesium, Manganese, 

Thiamin, Copper, Niacin, Phytates, and Fiber for each child. This information was condensed into 

% DRCI for each child based upon WHO daily caloric standard for children under 5. This measure 

was used as a proxy for a child’s average diet to determine whether a child was eating the 

recommended amount of calories on a daily basis.  

 

Drinking water quality 

 

Three drinking water samples were collected from each group. Samples were collected at 

recruitment centers and from participant households (Table 1).  
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Table 1. Drinking water sources per group.  
 

 Group 1 Group 2 
Source 1 Recruitment Center (Deep Griha Society - Tadiwala Road) Household 1  

Source 2 Recruitment Center (Deep Griha Society – Ramtekadi) Household 2  

Source 3 Deep Griha Society – Tadiwala Road Household Household 3  
 

 

I collected 1 L samples from each of the sites above, stored them in a refrigerator from 1-

4 days, and sent them to Pune Municipal Water Corporation’s Parvati Jal Shuddhi Karan (PJSK) 

Laboratory. For each sample, the PJSK Lab conducted independent tests for each of the following 

parameters: pH, turbidity, hardness, alkalinity, chloride concentration, nitrite concentration, nitrate 

concentration, fecal coliform growth, E-coli growth, and residual chlorine concentration. PJSK 

Lab independently classified each sample as “potable,” or “non-potable” according to their internal 

criteria. To ensure transparency and accuracy, I reclassified each sample based on the results of 

the parameter tests. Based on “Water Research Organization’s” guidelines, I condensed the results 

of the parameter tests into a water quality index (WQI) value, ranging from 0 to 100, with 100 

being pure water. 

 

Data analysis 

  

To determine if WQI value was associated with malnutrition, wasting, and stunting 

prevalence, Group 1 and Group 2 WQI values were graphed against malnutrition, wasting, and 

stunting z-scores. Each of these graphs included r-values. To determine if % DRCI was associated 

with malnutrition, wasting, and stunting prevalence, for each group, % DRCI values were graphed 

against malnutrition, wasting, and stunting z-scores. Each of these graphs included r-values. 
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RESULTS 

 

Anthropometric measurements 

 

Malnutrition prevalence 
 

-------------------------------------------------------------------------------------------------------------------------------------------  

(a) All Children 

(b) Group 1 

 

 (c) Group 2 

 
Figure 2. Malnutrition Prevalence. Based on WHO standards, I classified each participant’s BMI-for-age Z-scores 
into the following categories: “Healthy” (no malnutrition), “Mild Malnutrition,” “Moderate Malnutrition,” and 
“Severe Malnutrition.” The pie charts above indicate the prevalence of each category in the following populations: (a) 
All groups, (b) Group 1, and (c) Group 2.  
-------------------------------------------------------------------------------------------------------------------------------------------- 
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Forty-seven percent of all study participants experienced some form of malnutrition 

(Figure 2a).  While participants from Group 1 exhibited similar levels of malnutrition as their non-

slum counterparts in Group 2, they experienced more moderate and severe forms. Forty percent of 

all malnourished children in Group 1 experienced moderate and severe forms of malnutrition, 

while only 31% of malnourished children in Group 2 experienced such forms (Figures 2b, 2c). 

 

Wasting prevalence 

 
-------------------------------------------------------------------------------------------------------------------------------------------- 
(a) All children 

 (c) Group 2 
(b) Group 1 

 
 

Figure 3. Wasting Prevalence. Based on WHO standards, I classified each participant’s weight-for-age Z-scores into 
the following categories: “Healthy” (no wasting), “Mild Wasting,” “Moderate Wasting,” and “Severe Wasting.” The 
pie charts above indicate the prevalence of each category in the following populations: (a) All groups, (b) Group 1, 
and (c) Group 2. 
-------------------------------------------------------------------------------------------------------------------------------------------- 

In terms of wasting, while children from both groups experienced wasted group, children in 

Group 1 displayed a higher rate of wasting than their Group 2 counterparts (Figure 3). 
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Stunting prevalence 
-------------------------------------------------------------------------------------------------------------------------------------------- 

(a) All children 

(b) Group 1  
 

 

(c) Group 2 
     

 
Figure 4. Stunting Prevalence. Based on WHO standards, I classified each participant’s Z-scores into the following 
categories: “Healthy” (no stunting), “Mild Stunting,” “Moderate Stunting,” and “Severe Stunting.” The pie charts 
above indicate the prevalence of each category in the following populations: (a) All groups, (b) Group 1, (c) Group 2. 
-------------------------------------------------------------------------------------------------------------------------------------------- 

A smaller proportion of the tested population, 42%, experienced stunting, compared to 

malnutrition and wasting. Comparing groups, there is a similar breakdown of stunted vs. non-

stunted growth across Group 1 and Group 2 children. However, children in Group 1 faced slightly 

higher rates of moderate and severe stunting as compared to their non-slum counterparts. For 

example, 53% of stunted slum children faced moderate to severe stunting, while only 44% of of 

stunted non-slum children faced those forms of stunting (Figure 4). 
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Diet recall 

 

Malnutrition and diet 
------------------------------------------------------------------------------------------------------------------------------------------

(a) All children 

  
(b) Group 1 
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(c) Group 2 
 

 
Figure 5.  Malnutrition level % daily recommended caloric intake. I compared “BMI for Age” Z-scores with % 
DRCI and calculated the correlation coefficient. This analysis was done for each of the following groups: (a) All 
groups, (b) Group 1, and (c) Group 2.  
-------------------------------------------------------------------------------------------------------------------------------------------- 

There was a weak positive correlation between malnutrition level and % DRCI.  The strength 

of the correlation was similar and consistent across all groups (Figure 5). 
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-------------------------------------------------------------------------------------------------------------------------------------------- 
(a) All groups 
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(b) Group 1 

 
(c) Group 2 

 

 
Figure 6. Wasting and % daily recommended caloric intake. I compared “Weight for Age” Z-scores with % DRCI 
and calculated the correlation coefficient. This analysis was done for each of the following groups: (a) All groups, (b) 
Group 1, and (c) Group 2. 
-------------------------------------------------------------------------------------------------------------------------------------------- 

There was a weak positive correlation between level of wasting and % DRCI (Figure 6). 

However, comparing this relationship across groups indicates a stronger correlation between 

wasting and % DRCI in Group 2 than Group 1(Figure 6c).  
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Stunting and diet 
 
-------------------------------------------------------------------------------------------------------------------------------------------- 
(a) All children 

 
(b) Group 1 

 
(c) Group 2 

 

 
Figure 7. Stunting and % daily recommended caloric intake. I compared “Height for Age” Z-scores with % DRCI 
and calculated the correlation coefficient. This analysis was done for each of the following groups: (a) All groups, (b) 
Group 1, and (c) Group 2. 
-------------------------------------------------------------------------------------------------------------------------------------------- 
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Across groups, there is a weak positive correlation between stunting level and % DRCI (Figure 

7). However, the strength of this correlation varies among Group 1 and Group 2 (Figures 7b, 7c). 

There is a weaker correlation between stunting and % DRCI in Group 1 (Figure 7b).  

 

Drinking water quality 

 

Based on results from the Pune Municipal Water Corporation’s Parvati Jal Shuddhi Karan 

(PVJK) Laboratory, I found that in terms of the almost all of the selected water quality parameter 

tests, results were fairly similar across the board (Figure 8). The PVJK lab found that all of these 

parameters (pH, turbidity, hardness, alkalinity, chlorides, nitrates, and nitrites) appeared in 

“Acceptable” levels (see Appendix for PVJK Lab’s “Desired,” and “Acceptable” ranges for each 

parameter). None of the samples, except for one (DGS– Ramtekadi), contained any residual 

chlorine. The main factor that distinguished samples was fecal coliform growth. Three samples – 

(Paranjape Household 1, Paranjape Household 2, Tadiwala Road Household) – exhibited high 

levels of fecal coliform that went above “Acceptable” levels. Two of these samples, (Paranjape 

Household 1, Paranjape Household 2) exhibited high levels of E. coli that went above 

“Acceptable” levels. Based on internal standards, the PVJK lab classified all six sample as “Non-

Potable.” Based on “Water Research Organization” guidelines, all of the samples had a WQI value 

above 80, but Group 2 samples were of poorer water quality than Group 1 samples (Figure 9).  

Figure 8. Water quality parameters results per site.  
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Figure 9. Water quality index values by source. 
 

DISCUSSION 

 

Based on the results of this study, I confirmed the association between stunted growth and 

diet, but wasn’t able to definitively test its relationship with drinking water quality.  First, I 

evaluated how representative my study’s health outcome data were, and found that they were very 

close to district and state averages. Second, I confirmed that slum children face worse health 

outcomes than their non-slum counterparts. Third, I found a weak positive correlation between 

health outcomes and % daily recommended caloric intake (%DRCI) overall, but found that the 

association was weaker in slum communities – possibly indicating that other factors are more 

important than diet. Lastly, while I was not able to tell if drinking water quality was related to 

health outcomes, I did find that the WQI results are indicative of the challenges the Pune Municipal 

Corporation faces in delivering clean water with aging infrastructure, especially during monsoon 

months when water quality is more difficult to maintain. Overall, this study confirmed the high 

prevalence of  poor health outcomes in Indian children, particularly those living in slums and 

underscored the need for more research to understand the association of drinking water quality and 

other factors with stunted growth. 

Anthropometric data from this study may be representative of the district of Pune and 

perhaps the state of Maharashtra, but not necessarily all of India. Consequently, the results of this 

study may be useful to inform local and state policy in these areas, but perhaps may not be extended 
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to national policy reform. Wasting and stunting rates are similar to the national, state, and district 

averages found in the 2015 Indian National Family Health Survey (Ministry of Health and Family 

Welfare 2016). For my sample population, I found that the average wasting prevalence across both 

groups was 24% (Table 3). While this value is below India’s average value of 38.4%, it is very 

close to Maharashtra state and Pune district values of 23.4% and 25.6%, respectively (Table 3). 

Results reveal an overall stunting prevalence of 20%, but national, state, and district values were 

38.4%, 34.4%, and 22.4%, respectively (Table 3). These results suggest this study is likely 

representative of the districts of Pune and Maharashtra, but not necessary of India nationally. This 

is expected, as India is significantly different across states due to varying environments, climates, 

languages, cultures, and socioeconomic factors (Fearon 2003). Furthermore, while the state of 

Maharashtra encompasses the study site and shares similar cultures and languages, it is still a large 

region with different climates, levels of urbanization, and development. 

 
Table 3. Comparison of health outcomes in this study to national data. I compared the wasting and stunting 
prevalence results from this study to district, state, and national data reported in the 2016 Indian National Family 
Health Survey (INFS). Malnutrition prevalence was not included because it was not reported by INFS 2016. Wasting 
and Stunting % refers to all of the children that were wasted of stunted, whether mildly, moderately, or severely.  
 

 Indian National Family Survey (2016) Kaur (2017) 

Group Maharashtra Pune India All children Group 1 Group 2 

Average Wasting % 25.6 23.4 38.4 24 23 23 

Average. Stunting % 34.4 22.4 38.4 20 23 19 

 

Children from slums face more environmental risk factors than their non-slum 

counterparts, and thus worse health outcomes were expected (Som et al. 2007). Overall prevalence 

of malnutrition, wasting, and stunting is high – as 47%, 49%, and 42% of all children in this study 

were affected, respectively (Figures 2a, 3a, 4a). Group 1 (slum) children exhibited worse health 

outcomes than Group 2 (non-slum) children. For example, in Group 1, 49%, 46%, 43% of the 

participants were malnourished, wasted, or stunted, respectively (Figures 2b, 3b, 4b). In Group 2 

however, these values were usually lower - 48%, 52%, 43%, respectively (Figures 2c, 3c, 4c). 

Children in Group 2 also faced less severe forms of malnutrition, wasting, and stunting. Of Group 

1 children that were considered malnourished, wasted, or stunted, 41%, 50%, or 48% were 

moderately or severely affected respectively (Figures 2b, 3b, 4b). In Group 2, however, only 31%, 

44%, or 44% were moderately affected, respectively (Figures 2c, 3c, 4c).  
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These results were expected, as it is well-established that slum populations face greater 

environmental risk factors than non-slum populations (Som et al. 2007). Slum populations face 

higher risk for waterborne diseases and diarrheal disease due to poor household conditions 

(Ferdous, 2014; Bharati, 2007). Slums are home to “vicious cycles of diarrhea and malnutrition” 

that sustain poor health outcomes (Moore et al. 2010).  

In slum populations, diet may not be as  

Diet was more closely associated with health outcomes in Group 2 than it was in Group 1, 

and this suggests that in slum populations there may be factors more significant than diet (Figures 

5, 6, 7). In other words, slum populations may face other risk factors that play a larger role in 

determining health outcomes than diet. These results suggest that the original causative pathway 

(that links poor diet with malnutrition and stunting) may not be the dominant pathway. 

Drinking water quality data highlights Pune Municipal Corporation’s (PMC) systemic and 

seasonal challenges in supplying potable drinking water. All six water samples in this study 

contained fecal coliform, and thus were not potable. Although this study only tested six samples, 

they were all part of the same water system and are in line with PMC’s internal test results from 

2010-2016. A 2016 analysis of Pune district found that 21% of water samples tested were 

contaminated - a 5% increase from 2010 (State Public Health Laboratory). While 2016 samples 

directly from the city of Pune indicate a negligible amount of contamination, publicly available 

PMC monthly data from May 2007 to August 2016 reported that the source water for Pune city 

was below 50% on the Water Quality Index 68% of the time during the study period, and was 

definitively polluted seven times. According to PMC disclosures, the system faces issues due to 

leakages in the Khadakwasla Canal that opens the water supply to contamination from garbage, 

sewage, and chemical contamination from communities living near the Khadakwasla Dam (PMC 

YEAR?). According to Bhagwan Pawar, the health officer for Pune District, the main way this 

contamination may enter into the distribution system is through pipe leaks. 

In addition to systemic issues, the low quality of the water samples included in this study 

might be explained by seasonal variations in water quality. It is widely accepted that during the 

monsoon months of June - September, drinking water quality decreases, possibly due to increased 

humidity or flooding (Rajankar, 2009). From this study alone, it is difficult to discern if drinking 

water quality is associated with stunted growth. The data collected was mostly descriptive and 

provided a glimpse into PMC water quality.  
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Limitations 

 

Overall, this study demonstrates that stunting is prevalent in both slum and non-slum 

communities and that diet is weakly associated with health outcomes. Due to study design, limited 

resources, and time constraints, this study was unable to adequately address drinking water quality 

as an exposure. First of all, as a cross-sectional study, this study is unable to definitively link 

exposures with health outcomes as a function of a temporal relationship. As a result, while this 

study addresses the association between %DRCI or WQI and health outcomes, results cannot be 

used to identify whether either exposure caused the outcomes. Secondly, due to limited resources 

and funding, I was not able to test a representative or comprehensive group of water samples. In 

addition, due to limitations in transportation, some samples were sent to the lab the same day they 

were collected, while others were sent a few days later. This may have resulted in the poorer WQI 

for the non-slum samples. As a result, these samples may not be representative of the water quality 

for all the participants in this study. 

 

Further directions and broader implications 

 

Based on study results, it is clear that much more research is needed. Longer term studies, 

such as cohort studies that follow pregnant women until their children are five years old, and more 

specific studies that examine a wide range of environmental exposures and sanitation practices, 

are needed to better understand the development of stunting in children. 

As long as environmental exposures are not being investigated, sanitation infrastructure is 

not being developed, and drinking water quality is being neglected - millions of children will 

continue to face developmental issues that will plague them for their entire lifetime. Stunting is 

preventable, but due to a lack of research, commitment and investment, human potential is 

continuing to be lost. It is up to the next generation of global health leaders to put an end to the 

largest loss of human potential in history.  
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APPENDIX 
 
I. Consent form (Marathi) 
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II. Consent form (English) 
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III. Health assessment 

Drinking Water Quality & Stunted Growth in Children Under 5 in Pune, India 
HEALTH ASSESSMENT 

 
 

I. Demographic Information: 
 

Participant: 
 
1. First Name: 
2. Last Name: 
3. Date of Birth (& Age): 
4. Gender: 
5. #  and Age of Siblings: 
 

Guardian 1: 
 
1. First Name 
2. Last Name: 
3. Age: 
4. Education Level:  

(none) <4th /<10th/ <12th /grad /postgrad 
5. Occupation:______________________ 

None / unskilled/skilled/business/service 
 

6. Monthly Income:__________________ 
|<5000|  |5-10K|  |10-20K| |20-30K|
 |30-40K| 
|40-50K| |>50K| 
 

Guardian 2: 
 
7. First Name 
8. Last Name: 
9. Age: 
10. Education Level:  

(none) <4th /<10th/ <12th /grad /postgrad 
11. Occupation:______________________ 

None / unskilled/skilled/business/service 
12. Monthly Income:__________________ 
|<5000|  |5-10K|  |10-20K| |20-
30K|30 
 
 

 
 
 
 
 
 

II. Anthropometric Measurements: 
 

1. Weight: 
 

2. Height 
 
3. Mid-Arm Circumference: 
 
III. Water Storage & Handling Practices 
 
1. Source: Tap / Well / Borewell 

 
2. Water Storage: steel/clay/copper/brass/plastic 

bottle 
 
3. How do you remove the water?  
 
Cup with no handle/with handle/other 
 
4. How often do you wash the pot? 

 
Everyday/once in 2 days/ 3X week/ once a 
week/once a month/never 
 
4. How often do you store (obtain) water? 

 
Everyday/once in 2 days/ 3X week/ once a 
week/once a month/never 
 
5. Treatment:  

 
none/ Boil/ UV/Other filter - Describe: 
Alum (collect particles at bottom) 

  

Investigator Use Only 
 
Enrollment Date: 
Consent Form: 
Sample Site: 
Diet Recall: 
Stunted: 
COMPLETE: 
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DIET RECALL

 
Time/Meal Food Items Quantity 

Early Morning   

Breakfast   
 
 
 
 
 
 
 

Lunch   
 
 
 
 
 
 

Afternoon  
 
 
 
 
 

 

Evening Snacks   
 
 
 

Dinner   
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