OVERVIEW OF THE SAMPLING DESIGN FOR THE DELHI PREVALENCE STUDY

· Sampling Frame
In the first phase, the deworming campaign in Delhi will only be launched in government schools, however we propose to conduct a comprehensive prevalence study that includes government schools, municipality schools (MCD schools), pre-schools (angenwadis), and slums. Private schools are excluded from the sample because the deworming campaign will focus on low income population –previous studies have demonstrated that worm infections are most prevalent among this population group.
Such a sampling design is motivated by the Delhi government interest in deeply understanding the severity of the problem rather than just estimating an average prevalence rate. The government is particularly keen in learning about the magnitude of the problem in the areas most affected or most vulnerable. In response to this request, the sampling design proposed includes samples from urban slums because schools might not reflect their reality – school attendance in slum areas is only of 65% whereas in non-slums areas is of 84%. We also propose to sample anganwadis -pre-schools for children from 1 to 6 years old- to capture the prevalence rate among the particularly vulnerable group of children under 5 years of age. In addition, the prevalence rate among this age-group will also help us to understand when children become primarily infected so that we can better target the treatment.
The fact that the Ministry of Women & Child Development (responsible for children between 0 and 6 years) and the Ministry of Health & Family Welfare (responsible for school health, i.e. children older than 6 years) are under the same Minister in Delhi, which is not the case in other states, provides an additional motivation for including preschoolers. The Ministry is partially funding the study and has showed interest in assessing the severity of the problem in this target group as well. Therefore, we can sample this additional age-group with only an incremental effort. 
Regarding MCD schools, about 1 million children in Delhi attend schools run by the municipalities. A sample that does not include MCD schools would leave out of the target population some backward areas that are neither considered slums nor covered by any government school. 
In conclusion, sampling government schools, MCD schools, anganwadis, and slums will provide the required data to estimate average prevalence rates in different segments of the population (children under and above 5 years of age) and in areas with different levels of development (slums vs. MCD schools vs. government schools). The particularities of Delhi, large heterogeneity in a compact area, make such comprehensive design appropriate and feasible.
· Sampling design and required sample size
A clustered, stratified and randomized sample is suggested for the Delhi prevalence study. The estimated sample size has been calculated assuming a prevalence rate of 25%
, a target precision of 4 percentage points, and a confidence level of 95%. The clusters, or population groups, are used for convenience and practical reasons. In this study we will use schools as clusters to make the sampling feasible in terms of timing and cost. Estimations have been corrected to adjust for the fact that a cluster design is always less precise than a simple random sample of the same size
. We will sample at least 30 clusters for each target population (i.e., government schools, MCD schools, angenwadis, and slums) and randomly select 30 children in each cluster –this design results in estimates of the prevalence rate with a precision of 4 percentage points. These figures are consistent with international guidelines: WHO recommendation of conducting 30-clustered sampling, and MSF recommendation of sampling 30 children in 30 clusters for malnutrition surveys.

In terms of strata, we propose to create subpopulations with homogenous characteristics by grouping the schools in rural and urban areas –this stratification is not required for slums as they are primarily urban slums. The division between rural and urban groups is required because large differences exist with regard to environmental and living conditions (e.g., children exposure and contact with potentially contaminated soil, use of toilet facilities among children). For the urban areas, an additional stratification layer based on geographical location (i.e., district or zone) is proposed. In the case of rural areas this second layer is not required as these areas present a more homogenous profile than urban areas. The total sample size required is proportionally allocated to the different strata based on the total number of children enrolled in each strata
 –or based on the estimated slum area for the slum sample. For the sample size calculations we have imposed the additional constraint of having a minimum number of 3 sampled clusters per strata to ensure a certain level of generality and representativeness. Finally, sample sizes have been increased by 30%
 (i.e., 23% drop out rate) to account for those children that are selected as part of the sampling population but do not bring the sample the following morning. In the case of urban slums, sample size has been increased by an additional 20% to account for the fact that reaching children in slums will be challenging and that children population in some slums might be smaller than 39 children –there is a large diversity in terms of slum size in Delhi. 
The final sample is constructed by randomly selecting clusters (i.e., schools) for each strata and then randomly selecting 39 children for each selected cluster.
The following tables summarize the required sample sizes for the different populations:
	Government Schools – Required sample size

	Rural areas
	273 (in 7 schools)

	Urban areas
	East
	117 (in 3 schools)

	
	North East
	156 (in 4 schools)

	
	North
	117 (in 3 schools)

	
	North West
	195 (in 5 schools)

	
	West
	156 (in 4 schools)

	
	South West
	117 (in 3 schools)

	
	South
	195 (in 5 schools)

	
	New Delhi
	117 (in 3 schools)

	
	Central
	117 (in 3 schools)

	TOTAL
	1560 (in 40 schools)

	MCD Schools – Required sample size

	Rural areas
	273 (in 7 schools)

	Urban areas
	City
	117 (in 3 schools)

	
	South
	117 (in 3 schools)

	
	Najafgarh
	117 (in 3 schools)

	
	SP Zone
	117 (in 3 schools)

	
	Karol Bagh
	117 (in 3 schools)

	
	Central
	117 (in 3 schools)

	
	Civil Lines
	117 (in 3 schools)

	
	Narela

	0

	
	West Zone
	117 (in 3 schools)

	
	Shah.North
	117 (in 3 schools)

	
	Shah.South
	117 (in 3 schools)

	
	Rohini
	117 (in 3 schools)

	TOTAL
	1560 (in 40 schools)


	Urban slums – Required sample size 

	City
	156 (in 4 slums)

	South
	156 (in 4 slums)

	Najafgarh
	312 (in 8 slums)

	SP Zone

	0

	Karol Bagh
	156 (in 4 slums)

	Central
	234 (in 6 slums)

	Civil Lines
	156 (in 4 slums)

	Narela

	0

	West Zone
	195 (in 5 slums)

	Shah.North
	312 (in 8 slums)

	Shah.South
	156 (in 4 slums)

	Rohini
	195 (in 5 slums)

	TOTAL
	2028 (in 52 slums)


	Population
	Sample size

	Government schools
	1560

	MCD schools
	1560

	Urban slums
	2028

	Angenwadis
	1560

	TOTAL
	6708


NOTE: Angenwadis sample size estimation is preliminary and the detailed breakdown is still pending until it is approved to be part of the sample.
LIST OF RANDOMLY SELECTED GOVERNMENT SCHOOLS
Rural schools

· Mandoli-GBSSS
· Tikri Khurd-SV
· Anandwas-GGSS
· Sawada(Ghevra)  Colony H-Block, Govt. Co-ed  Sarvodaya Middle School
· Dichaon Kalan-GBSSS
· Jhatikara-G(Co-ed)SSS
· Khaira-GGSSS
Central Urban schools
· Lal Kuan, No.1-GGSS
· Karol Bagh, Ramjas Lane, No.1-GBMS
· Dev Nagar, 22-B-GGMS
East Urban schools
· Kiran Vihar-SBV
· Trilokpuri, Block 20-SBV
· Patparganj-SKV
New Delhi Urban schools
· President Estate-SV (Dr.Rajinder Prasad)
· Kitchner Road-SV
· Pandara Road-SKV
North Urban schools
· Roshanara Road-GBSSS
· Timar Pur-SKV
· Kishan Ganj-RPVV
North East Urban schools
· Yamuna Vihar, Block B-RPVV
· Brahmpuri,Govt.(Co.ed)SS Block-X
· Shahdara, Mansarovar Park, No.1-SKV
· Nand Nagri, Block E-SKV
North West Urban schools
· Model Town, No.2-GBSSS
· Jahangirpuri, Block E-GBSS
· Keshavpuram, No.2-GBSSS
· Keshavpuram, Block A-SKV
· Sultanpuri, Block E-GBSS
South Urban schools
· Malviya Nagar-SKV
· INA Colony-SV
· Nehru Nagar-G(Co-ed)SS
· Kalkaji, DDA Flats, Phase II-GGSSS
· Tughlakabad Extn.-GBSSS
South West Urban schools
· Naraina, 2nd Shift-GBSS
· Ghitorni-SKV
· Kair-GBSSS
West Urban schools
· Madipur, No.1-SBV
· Saraswati Garden-G(Co-ed)SS
· Mundka Village-GBSSS
· Vikas Nagar-G(Co-ed)SS
LIST OF RANDOMLY SELECTED MCD SCHOOLS

Rural schools

· Devli No 3 – I
· Shahbad Village – II

· Meetha Pur – II

· Tehkhand – II

· Dichaon Kalan BOys

· Kakrola Girls I

· Katewara Girls
West Urban schools

· B2- Janak Puri
· J.J.Tagore Garden-Ii

· 60 Block Ashok Nagar

Civil Line Urban schools

· Bhalaswa Dairy – II
· Lancers Road – I

· Kamla Nagar E
South Urban schools

· Sarvpriya Vihar 
· Aya Nagar – II 
· Fatehpur Beri Boys
Rohini Urban schools

· Rohini Sec-5 B –I
· JJ Haiderpur

· Rohini Sec-18
Karol Bagh Urban schools

· 28 Block West Patel Ngr Boys
· Chander Sheikhar Azad Colony

· Nai Basti Kishan Ganj II
Central Urban schools

· Lajpat Nagar I
· Taimoor Nagar I

· Kalkaji K-Blk – II
Najafgarh Urban schools

· Sultanpuri E-II
· Mangol Puri K-I

· Mangol Puri X-I
City Urban schools

· Jangpura Boys II
· Fatak Badwalan

· Basti Harphool Singh Boys
Sadar Paharganj Urban schools
· Gulabi Bagh II

· Teli Bara

· K.C. Pandit I
Shahdara North Urban schools
· Jagatpuri II
· Jafrabad – I

· Brahampuri – II
Shahdara South Urban schools
· Trilok Puri 7 – I 
· Vishwakarma Park 
· Krishan Nagar D/s – I
� This figure is based on previous experiences in Andhra Pradesh and Bihar


� A design effect coefficient of 2.0 has been applied as recommended when there is no information available on the magnitude of design effect and cluster sample sizes are kept moderately small (e.g., 30 elements per cluster in our design).


� For the MCD schools the allocation has been done based on the number of schools because that was the data available.


� This  percentage is based on previous experiences in Bihar, where incentives in the form of biscuits were needed to keep the sample size within a reasonable range. To be confirmed with School Health Scheme whether this rate of returns seems realistic for Delhi.


�Narela is a predominantly rural area, it has been dropped from urban population as the population size was too small.


�SP has been dropped from the sample as very few slums are expected to be found in this area.


�There are no urban slums in Narela as it is predominantly rural.





