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Introduction:  
 
COMPASS is a longitudinal study (starting in 2012-13) designed to follow a cohort of grade 9 to 12 
students attending a convenience sample of Ontario secondary schools for four years to understand how 
changes in school environment characteristics (policies, programs, built environment) are associated 
with changes in youth health behaviours. COMPASS originated to provide school stakeholders with the 
evidence to guide and evaluate school-based interventions related to obesity, healthy eating, tobacco 
use, alcohol and marijuana use, physical activity, sedentary behaviour, school connectedness, bullying, 
and academic achievement. COMPASS has been designed to facilitate multiple large-scale school-based 
data collections and uses in-class whole-school sampling data collection methods consistent with 
previous research [1-4]. COMPASS also facilitates knowledge transfer and exchange by annually 
providing each participating school with a school-specific feedback report that highlights the school-
specific prevalence for each outcome, comparisons to provincial and national norms or guidelines, and 
provides evidence-based suggestions for school-based interventions (programs and/or policies) designed 
to address the outcomes covered in the feedback report (refer to: www.compass.uwaterloo.ca). 
 
Given that COMPASS is a longitudinal study, we need to be able to follow our cohort of schools and 
students over time. While tracking the participating schools over time is not difficult, it can be more 
challenging to track students within those schools longitudinally. As such, within COMPASS, we needed 
to develop a simple yet robust method for tracking students over time. This procedure had to be done in 
a manner that protects student confidentiality, places minimal burden on respondents, is inexpensive 
and simple for COMPASS staff, and is effective for actually tracking students year to year.  
 
This technical report provides details on the development and testing of the methodology used in 
COMPASS to link individual student-level data over time. 
 

Methods 
 
As part of the COMPASS student-level data collection, all eligible students complete the COMPASS 
student questionnaire (Cq) once annually, during class time. The Cq provides the COMPASS team with the 
individual-specific yet anonymous data required for linking the individual student data longitudinally. 
Consistent with previous research [5], the cover page of the Cq contains measures required to create a 
unique self-generated code for each respondent in a school based on a series of questions; the 
responses to these measures among each individual respondent do not change over time (i.e., the 
responses from each participating student in a school generates a unique identifier for him/her, but each 
participating student also has the same answers to his/her measures every year). This ensures the 
anonymity of the survey participants while still allowing COMPASS researchers to link each student’s 
unique identifier data over multiple years.  
 

http://www.compass.uwaterloo.ca/
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Testing our Self-Generated Code  
 
Based on evidence from existing research [5], the COMPASS team created five questions that could be 
used to develop a unique self-generated code. The five questions developed were: 
 

1. The first letter of your middle name (if you have more than one middle name use your first 
middle name, if you don't have a middle name use "Z" ):___ 

2. The first letter of the month in which you were born: ___ 
3. The last letter of your full first name: ___ 
4. The second letter of your last name: ___ 
5. The number of older brothers you have (alive and deceased):___ 

 
For each of these questions, the answers (which should not change over the course of the study), can be 
combined to create a unique identifier for each student within a participating school. We then added 
these 5 questions to the cover sheet of the draft Cq that was going to be used in the COMPASS validation 
study (the pilot study designed to test the reliability and validity of the Cq core measures). This would 
allow us to test our ability to link the student data over time within a school using these five questions 
(refer to Appendix A for a copy of the Cq cover sheet used in the COMPASS validation study).  
 
As part of the COMPASS validation study [6], data were collected using a convenience sample of 204 
students in grade 9 and 10 from four schools in Southwestern Ontario (Canada). Participants completed 
the Cq during class time (~30 min) on two separate occasions. At time 1 (T1), staff administered the Cq in 
classrooms using a common protocol and standardized instructions. After one week, the Cq was re-
administered to the same students using the same protocol (T2). We then examined how well we could 
match the 204 unique T1 identifiers to the T2 data using these five questions.  
 
Among the 204 respondents with unique identifiers at T1, there was a perfect match for 65% (n=132) of 
them at T2 on all five measures; 31% (n=64) were matched on four out of five answers matched and the 
remaining 4% (n=8) were matched on three or less. As shown in Table 1, the majority of non-matches 
resulted from question 3 (18%), question 4 (9%), and question 5 (7%).  

Table 1 Examining the number of non-matches for each data linkage question in the 
validation study between T1 and T2 (n=204) 

 
Question Text 

Number of non-
matches (T1 to T2) 

The first letter of your middle name (if you have more than one middle name 
use your first middle name, if you don't have a middle name use "Z" ):___ 

9 

The first letter of the month in which you were born: ___ 2 
The last letter of your full first name: ___ 37 
The second letter of your last name: ___ 19 
The number of older brothers you have (alive and deceased):___ 15 

 
Since the matching rate of 65% was lower than we would consider ideal, we also examined the benefit 
of using a sixth question to assist with this linkage among the 35% or respondents where the linkage was 
problematic (i.e., the Cq core question measuring the sex of the respondent: “Are you male or female?”).  
When we include the response of the respondents question about their sex to the T1 and T2 linkage, we 
ended up with an overall T1 and T2 match rate of 90%.  
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Refining our Self-Generated Code after the Validation Study 
 
In order to ensure robust data linkage over time in COMPASS, we decided it would be best to make 
some edits to the three questions that suffered the worst individual match rates in the validation study 
(Questions 3, 4 and 5).  
 
Questions 3 and 4 were edited to reduce confusion in what the question was asking, especially among 
students with hyphenated names. As such, we made the following changes:  

Question 3  
-changed from “The last letter of your full first name” to “The last letter of your full last name”. 

Question 4  
-changed from “The second letter of your last name” to “The second letter of your full first name”.  

 
Given that there was limited variability in the responses provided for Question 5 based on what we were 
measuring (i.e., the numerical responses only ranged from 0 to 3), we decided to use a different 
measure derived from existing evidence [5] that would provide a consistent response within individual 
students over time but also provide more variability between individual respondents (i.e., 26 different 
responses if we use a letter from the alphabet). As such, we made the following change: 

Question 5  
-changed from “The number of older brothers you have (alive and deceased)” to “The first initial 
of your mother's first name (think about the mother you see the most)”.  
 

In order to ensure as much variability between respondents as possible, we also decided to edit the 
response options for Question 2, ‘’The first letter of the month in which you were born”. Instead of just 
using the eight different available letters pertaining to the first letters of the months of the year (J, F, M, 
A, S, O, N, D), we made this a numerical scale corresponding to the 12 different months of the year 
(January =1, February=2, March=3, etc.) and the wording of the question was changed to ‘’The name of 
the month in which you were born”. 
 
As such, the five new questions used to develop a unique self-generated code for COMPASS are:  
 

1. The first letter of your middle name (if you have more than one middle name use your first 
middle name, if you don't have a middle name use "Z" ):___ 

2. The name of the month in which you were born: ___ 
3. The last letter of your full last name: ___ 
4. The second letter of your full first name: ___ 
5. The first initial of your mother's first name (think about the mother you see the most):___ 

 
Refer to Appendix B for a copy of the Cq cover sheet used in the COMPASS baseline data collection.   
 

Discussion 
 
Given the short timeline between the validation study and the baseline data collection for COMPASS, we 
were not able to re-evaluate the impact that these changes to our tracking measures would have on 
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improving our T1 and T2 match rate of 90% from the validation study. Given that there are also Cq 
measures about ethnicity, and grade that could potentially be used for improving linkage rates, we are 
confident in our ability to robustly track individual students within schools over time in COMPASS.  As 
mentioned, our ability to match students over time is assisted in this study since we benefit from the 
ability to do our linkages within schools rather than across school (i.e., smaller units for the linkages 
make the linkages easier to perform and results in less potential risk of duplicate unique identifiers 
among students). To assist with the accuracy of our within school linkages, we also added a question to 
the Cq following the validation study in which we ask “Did you attend this school last year?” (Yes, I 
attended the same school last year / No, I was at another school last year). If the answer is ‘no’, we 
know that there are no matching data from previous years for that student within that school. This will 
help us deal with the issue of students entering and exiting the study.  
 
In a longitudinal study such as COMPASS, maintaining participants’ trust in the confidentiality of a 
questionnaire must be balanced with the ability to link data over multiple years. By utilizing simple yet 
confidential self-generated codes that are based on measures that do not change within individual 
student respondents over time, we feel that COMPASS has an effective and robust means for tracking 
individual study participants within schools over time.  
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Appendix A 
COMPASS student questionnaire cover sheet used in the validation study 
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Appendix B 
COMPASS student questionnaire cover sheet used in the baseline data 

collection (2012-13) 
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