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BetterInfo ToolKit

Annex 2: STATA Code for Sampling and Analysis

Introduction

There are several approaches you may take to select your sample of lost patients for tracking. This will depend on your desired level of inference (e.g., at the site, district, province, nation), your current data collection system, and your access to that system. If you would like to first try the tracking procedures at one or a few sites that you have access to, then you can skip down to the "Individual Selection" section. 
If you would like to take a sample of sites from a larger list in order to get a representative sample and make inferences about that at a higher level, continue onto the "Site Selection" section. We have also included an example in the BetterInfo Sampling method section. 

Requirements

To Sample Sites:

· Sampling frame (list of sites).  For example, our sampling frame consisted of a list of current Centre for Infectious Disease Research in Zambia (CIDRZ) – supported sites:
· If using strata, you also need to include strata and any variables used to create the strata in this list/dataset

· If sampling proportional to size, you also need to know the size of each site’s current clinic population (CCP). To determine the CCP size, we counted all individuals with at least one HIV care and treatment visit in the past 2 years.

Site Selection

In spite of many other possibilities, there are 3 main methods for site selection:
1. Take a simple random sample (with or without strata)

a. This can be implemented with a paper list (using a random number table), or an electronic list. Any statistical software (i.e. Stata, R, SAS, SPSS) can be used for this step if you have an electronic list. Excel can also be used.

2. Take a systematic sample (without strata, but can order sampling frame to create implicit strata)

a. This can also be implemented with a paper list (starting with a random number between 0 and K, where K is the sampling interval), or by any statistical software package.

b. As true probability, proportional to size (PPS) can prove difficult in situations such as this where the primary sampling unit (i.e. site) measures of size are highly skewed, a systematic sample of a list sorted by size can implicitly stratify by size. This ensures that clinics of variable size will be selected and guards against oversampling small clinics, which could happen by using a simple random sample. To accomplish this, sort the sampling frame by clinic/site size and use systematic sampling to select clinics. Though the method is slightly different, the probability of selection remains the same as a simple random sample.

3. Sample proportional to size (with or without strata) 

a. This is a bit more difficult with a paper list, but can also be done. Most statistical software have packages that can implement this sampling scheme. Depending on the variability of size across sites, it may be possible to take a true PPS sample. However, if the site sizes are highly variable, true PPS without replacement may not be possible. A solution to it is to take a modified PPS approach. In this approach, when sampling requirements are violated due to wide variation in size, the violating facility (with selection probability >1) was selected with certainty and the other facilities are selected proportional to size from the remaining facilities.  

i. *note: if you choose this method and sample the same number of individuals per site, you will have something close to an EPSEM sample

No matter which method you choose, you will need a dataset containing your list of sites, corresponding strata (if any), and site size (if sampling proportional to size). You should set a seed before any sampling to ensure consistent results upon repetition.

We recommend the following website along with Stata help files for the given commands for further clarification or research: http://www.ats.ucla.edu/stat/stata/seminars/svy_stata_8/Stata_svy_seminar_sampling.htm
Individual Selection

If you already have a list of lost patients, it is easiest to take a simple random sample from this list to identify patients to track. While stratification is possible, it will limit your ability to do a variety of analyses later as you may not have a fully representative sample across additional variables you may want to explore. You can use the same stata code as above to take a simple random sample if you have your list in dataset form. However, it is also feasible to use any statistical software to take such a sample (SAS, Stata, R, SPSS, Excel). 

Better Info Sampling Method

1.Site Sampling

A. Stratification

Sites were selected using a modified PPS strategy within joint strata. Joint strata were determined by province (Eastern, Western, Southern, or Lusaka) and facility type (urban health center, rural health center, or hospital), resulting in 12 strata. 
Modified PPS Sampling

Within each strata, facilities were selected using a modified proportional to size method, with 2 facilities selected in each strata except for the Lusaka-Urban strata where 10 facilities were selected.  

In any strata with 2 or fewer facilities, these facilities were selected with certainty, or a probability of 1 (Eastern-urban: 2 sites and Lusaka-hospital: 1 site). Though the Lusaka-hospital strata only had one facility, it was deemed inappropriate to exclude an entire stratum, so this facility was included with certainty and will be randomly divided into two facilities when we sample individuals.

In strata with more than 2 facilities, PPS sampling was attempted selecting proportional to the estimated number of patients lost to follow-up (LTFU) in the current clinic population. This was successful for most strata. In strata where the PPS sampling requirements were violated due to wide variation in size, the violating facility (with selection probability >1) was selected with certainty and the other facility was selected proportional to size from the remaining facilities. This process was only necessary in 2 strata (Western-urban and Lusaka-urban).

B. Weights

For all clinics selected with selection, the first stage weight was set to be 1.  For clinics selected PPS, the first stage is the inverse of the probability of selection:  [image: image2.png]wl = (Number LTFU,;pqrq)/[(Number LTFUs goisiey, ) (N selected sprgea)]




Example: For a given facility in a strata with 2 facilities selected, 5,000 LTFU in that strata and 500 LTFU in that facility, w1 = (5000)/(500*2) = 5.

2. Individual Sampling

A. Stratification

Since this is a “double sampling” approach, we are sampling both the outcomes of those in care and a selection of those out of care. Thus, the individual sampling is stratified by LTFU status.

B. Simple random sampling of individuals

At each selected facility, all of those in care are sampled with certainty. Among the LTFU at each clinic, 150 are sampled using simple random sampling from a complete sampling frame of encrypted patient IDs. If there are less than 150 LTFU individuals at a given facility, all of the LTFU individuals will be selected with certainty.

C. Weights

The vital status outcomes of the in-care individuals at selected clinics will be given a weight of 1 (w2 = 1).

Among the lost, those not sampled will be given a weight of 0 (w2=0). Those sampled will have a weight inverse to their probability of selection: [image: image4.png]w2




. For facilities with less than 150 patients in the CCP LTFU at the time of selection, all of the LTFU patients will be sampled and the second stage weight will be 1 (w2=1).

3. Analysis Weights

A. Final Weights

A probability weight (pw) can be calculated as the product of the first two weights: pw = (w1)(w2). This concept extends to additional weights created to adjust for patients who were not found or who refused to participate. Additional weights can be created for each additional stage of potential “non-response” and the joint product of weights up to that outcome is then the pw. This weight can be used in analyses aiming to estimate population outcomes and will effectively up-weight those sampled to represent the entire sampling frame.
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