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ABSTRACT  
 
The regional component of the Canadian Community Health Survey (CCHS) is a cross-sectional survey with a complex, multi-
stage, multi-frame design.  It collects general health-related information from a sample large enough to provide estimates for 
more than 120 health regions across Canada.  To date, there have been three regional component surveys conducted in the years 
2001, 2003, and 2005.  The year 2007 marks a turning point for the survey, as it has been redesigned to incorporate a continuous 
collection process.  In the past, data was collected over a period of one year biennially.  Starting in January of 2007, data is 
collected continually with no breaks in the collection schedule.  As part of the CCHS redesign, the methodology of the weighting 
process is being reviewed.  This revision involves some improvements to the weighting strategy, including the methodology of 
the nonresponse adjustments and the integration of the different frames.  As well, the overall process will be simplified to reduce 
the number of adjustments required.  
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RÉSUMÉ  
 
Le volet régional de l’Enquête sur la santé dans les collectivités canadiennes (ESCC) est une enquête transversale à plan 
complexe comportant plusieurs degrés et bases de sondage. Cette enquête recueille de l’information sur la santé à partir d’un 
échantillon assez grand pour fournir des estimations pour plus de 120 régions sociosanitaires dans l’ensemble du Canada. À ce 
jour, trois enquêtes ayant un volet régional ont été menées en 2001, 2003 et 2005. L’année 2007 marque un tournant décisif pour 
l’enquête puisqu’elle a été remaniée pour inclure un processus de collecte continu. Par le passé, les données étaient recueillies sur 
une période d’un an, et ce, tous les deux ans. Depuis janvier 2007, la collecte des données s’effectue de façon continue et il n’y a 
plus de période de temps sans collecte de données. Dans le cadre du remaniement de l’ESCC, la méthodologie de la pondération 
est examinée. Cet examen apporte certaines améliorations à la stratégie de pondération, y compris la méthodologie des 
ajustements pour la non-réponse et l’intégration de différentes bases de sondage. Ainsi, le processus global sera simplifié pour 
réduire le nombre d’ajustements requis. 
 
MOTS CLÉS : Intégration, non-réponse; paradonnées; pondération. 
 

 
1. INTRODUCTION 

 
The regional component of the Canadian Community Health Survey (CCHS) is a cross-sectional survey which collects 
general health information on the Canadian population at the health region (HR) level.  The target population for this 
survey is all persons aged 12 years or older who are living in private dwellings in the ten provinces and three territories 
during the period of collection.  Persons living on Indian Reserves or Crown lands, full-time members of the Canadian 
Forces, residents of institutions and certain remote regions are excluded from the survey.  The survey has a complex, 
multi-stage design which uses three frames to reach its target population.  These frames include an area frame, a telephone 
list frame and random digit dialling (RDD).  The CCHS area frame is the same as that used by the Canadian Labour Force 
Survey (LFS), which is conducted monthly at Statistics Canada (Gambino et al., 1998).  The telephone list frame is 
created using publicly available lists of phone numbers from across the country.  Lastly, the RDD frame is used in regions 
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where the quality of the list frame is considered poor.  In most health regions, the area frame is used in combination with 
either the telephone list frame or the RDD frame, and two equally sized samples are selected from each frame.    
 
The area frame is stratified according to the LFS design, and each stratum is divided into clusters.  The LFS chooses a 
sample of clusters within each stratum using a probability proportional to the size of the cluster, where the size of the 
cluster is based on household counts according to the most recent Census at the time of the LFS design.  The first step in 
the CCHS multi-stage sampling on the area frame is to map these LFS clusters to the CCHS HRs.  Then the CCHS selects 
a sample of clusters from the chosen LFS clusters.  A random start is then selected from all available starts within a 
chosen cluster to create a systematic sample of dwellings.  Finally, for each dwelling with an in-scope household, a 
probabilistic sample of one individual is selected to obtain the CCHS area frame sample.  The sampling on the telephone 
frame consists of a simple random sample without replacement of telephone numbers within each HR, followed by a 
probabilistic sample of one individual per household.  Sampling for the RDD frame uses the Elimination of Non-Working 
Banks (ENWB) method that is used by the General Social Survey (Norris et al., 1991).   
 
To date, there have been three regional component surveys conducted in the years 2001, 2003 and 2005 respectively.  The 
year 2007 marks a turning point for the CCHS as the regional component has been redesigned to meet the increased 
demands of the users (Béland et al., 2005).  Under this new design, a continuous collection strategy has been implemented 
to obtain a greater level of detail.  An annual sample of 65,000 respondents is now collected every year, as opposed to an 
annual sample of 130,000 respondents collected every second year as was done in the past.  Thus, there are no longer any 
breaks in the CCHS collection schedule.  In addition to the changes in collection, the questionnaire has been revamped to 
include more varied subject matter content.  Another aspect of the redesign is the fact that release products, such as data 
files and tables, will now be produced on an annual basis.  This includes products for the 1-year time period as well as 
products for multi-year accumulations. Thus in two years time, an annual set of products for 2008 will be released at the 
same time as products for the 2007/2008 time period.  The goal of the two-year file is to allow for more detailed analysis 
than is possible with a one-year file.  Due to these changes in the timing and amount of data being released, efficiencies 
are being sought out in the weighting process.  Therefore, the main goal of the review of the weighting strategy is to 
create a process that is more efficient but which continues to produce precise estimates.   
 
The review of the weighting strategy involves evaluating each step in the weighting process and determining both the 
necessity of the step as well as the best methodology to be used.  The purpose of this document is to discuss some of the 
issues related to the weighting process of the regional component of the CCHS and to describe any improvements being 
made.  Note that this document deals only with the weighting for a specific time period and does not discuss the weighting 
issues related to cumulating samples in order to estimate for extended time periods.  For more information on estimates 
for extended time periods, refer to Thomas et al. (2007). 
 
 

2. THE WEIGHTING STRATEGY 
 
2.1 Background 
 
The former process of calculating the CCHS weights has already been discussed by Brisebois and Thivierge (2001).   In 
this process, weight adjustments were applied to the area frame and telephone frame samples separately.  Both frames 
were considered to be representative of the Canadian population, so they were integrated in such a way that the population 
was represented only once.  Afterwards, several adjustments were applied to the integrated sample weights, including a 
post-stratification to known population counts.  Note that there were only minor differences between the weighting 
process for the telephone list frame and the RDD frame and they were therefore treated similarly and referred to 
collectively as the telephone frame.  The former weighting process is displayed in Figure 1 and contains over 20 
adjustments.  Only minor changes have been implemented in this weighting process since it was first developed in 2001.   

 
2.2 Improvements to the Weighting Strategy 
 
During the review of CCHS weighting strategy, the overall process shown in Figure 1 is being evaluated.  As well, each 
adjustment step is being carefully examined to determine if it is still justified and if its underlying methods can be 
improved.  Thus far in the evaluation, the main change is the simplification of the overall process through the reduction in 
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the number of adjustments.  Within the process, changes are being made to the sample increase adjustment on the area 
frame, the two nonresponse adjustments on both the area and telephone frames, and the integration of the two frames.   
 

Figure 1 – Former Weighting Strategy for the CCHS 
 

Area Frame Telephone Frame

A0 - Initial Weight T0 - Initial Weight

A1 - Sample Increase T1 - Number of Months

A2 - Stabilization T2 - Out-of-scope Dwellings

A3 - Out-of-scope Dwellings T3 - Undercoverage

A4 - Household Nonresponse T4 - Combination of List Frames

A5 - Person Level Weight T5 - Household Nonresponse

A6 - Person Nonresponse T6 - No Landline

T7 - Person Level Weight

T8 - Person Nonresponse

T9 - Multiple phone lines

Final Area Frame Weight Final Telephone Frame Weight

Combined Frame

I1 - Integration

I2 - Seasonal Effect

I2b - Winsorization

I3 - Post-stratification

Final CCHS Weight  
 

 
2.2.1 Overall Strategy 
 
The main change to the overall weighting strategy is the proposal to have the integration of the weights from the area and 
telephone frames at the household level (See Figure 2).  The advantage of this approach is that it greatly reduces the 
number of adjustments since the person level weighting will no longer be duplicated on both the area and telephone 
frames.  As well, the new process includes the elimination of the under-coverage adjustments on the telephone frame 
since these will be handled through integration as described in section 2.2.4.  Finally, there is a possibility of combining 
the seasonal effect adjustment with the post-stratification adjustment.  The seasonal effect adjustment ensures that the 
respondents from each season represent one quarter of the year.  For the post-stratification adjustment, the weights are 
post-stratified to projected population counts based on the most recent census.  By performing the post-stratification 
adjustment after the seasonal effect adjustment, it is possible that the respondents from each season no longer represent 

 
Figure 2: Proposed Weighting Strategy for the 2007 CCHS 

 
Area Frame Telephone Frame

A0 - Initial Weight T0 - Initial Weight

A1 - Sample Increase T1 - Number of Collection Periods

A2 - Stabilization T2 - Out-of-scope Dwellings

A3 - Out-of-scope Dwellings T3 - Household Nonresponse

A4 - Household Nonresponse T4 - Multiple Phone Lines

Area Frame Household Weight Telephone Frame Household Weight

I1 - Integration

Combined Frame

I2 - Person Level Weight

I3 - Person Nonresponse

I4 - Windsorization

I5 - Post-stratification/Seasonal Effect

Final CCHS Person Level Weight  
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one quarter of the year.  Thus, by combining these two steps the post-stratification will not affect what was previously 
done with the seasonal adjustment. 
 
2.2.2 Sample Increase Adjustment 
 
As mentioned earlier, the CCHS area frame is the same as that used by the LFS and therefore the CCHS sampling process 
is greatly influenced by the LFS sampling process.  The LFS sampling process begins with a random selection of clusters 
from each stratum.  The CCHS then maps these clusters to their own strata, which are the provincial HRs.  These are 
different from the LFS strata.  From the LFS sampled clusters, the CCHS selects its own sample based on the desired 
sample size and the expected yield of dwellings from each cluster within the HR.  The LFS design produces a sample of 
about 54,000 dwellings nationally, which does not always meet the sample size requirements of the CCHS.  When a larger 
sample size is needed within an HR, there is a two step process for the CCHS.  The first step consists of repeating the 
sampling process within the HR.  In every cluster, a systematic sample of dwellings is selected based on a random start.  
Therefore, the CCHS can repeat this process by selecting additional starts within a cluster.  However, there is a maximum 
threshold of three starts in urban clusters and two starts in rural clusters that the CCHS must respect in order to avoid a 
possible cluster effect.  Thus, in a second step, if the CCHS has reached the maximum number of starts within an HR and 
still requires more units, then the CCHS can randomly choose additional clusters that were not a part of the original LFS 
sample.   
 
The initial weight for the area frame is that from the LFS design based on the LFS sample of clusters.  Given that the 
CCHS sample consists of extra starts and additional clusters, an adjustment is made by taking the number of clusters 
selected by the LFS and dividing it by the number of clusters selected by the CCHS.  For this adjustment, each start is 
considered to be a separate cluster and in the past, this adjustment was carried out at the LFS stratum level.  However, this 
approach assumed that the probability of selection was independent of the HR, which is not the case since the sample is 
allocated at the HR level.  To improve this step, several options are being evaluated.  The first option involves calculating 
the adjustment at the HR by LFS stratum level.  This may be difficult to execute in practice, since the overlapping regions 
can be quite small and there is no guarantee that the LFS will have any selected clusters in the intersection of the LFS 
stratum and CCHS HR domain.  This means that the adjustment in these areas would be zero.  Therefore, a different 
approach would be needed for these problematic regions.  The second option involves determining the actual probability 
of selection for each start.  This is a much more complicated and labour intensive option since the design of the LFS is 
quite complex.  The probability of selection would need to take into account this complexity plus the fact that some starts 
are not available for the CCHS because they are being used by other surveys.  It may be possible to calculate the actual 
probability of selection through a simulation, but more work is needed in this area.  The third option is one in which the 
CCHS is regarded as a sub-sample coming from the LFS list of starts for a period of time.  This option reflects what is 
actually done in the sampling stage where the starts belonging to one of the LFS samples are stratified by HR and then the 
CCHS selects a sub-sample from this list.  The difficulty with this option is again defining the LFS probability of selection 
for the starts, which is further complicated by the accumulation of starts from different LFS samples.  Each of these 
options presents certain challenges and needs to be looked at in greater detail before a new method is decided upon. 
 
2.2.3 Nonresponse Adjustments 
 
As seen in Figure 2, there are two nonresponse adjustments in the CCHS weighting process which are used to correct for 
total nonresponse: a household and person level nonresponse adjustment.  Both of these nonresponse adjustments are 
carried out by first creating response homogeneity groups (RHG) and then adjusting the weights of the responding units to 
account for the nonrespondents (Ferland et al., 2006).  In the past, the CCHS has used a segmentation method, which is 
based on chi-square tests, to derive the RHGs.  One disadvantage of this approach is that with the way it is currently 
implemented it becomes a labour intensive process that requires expensive software.  A possible alternative is a scoring 
method, which uses logistic regression to model the response probabilities and these probabilities are used to create the 
RHGs (Simard et al., 2003).  Both methods are appropriate for treating nonresponse, however at this point it appears that 
the CCHS will be switching to the scoring method since it will allow the adjustments to be executed in a timelier manner 
using existing software. 
 
Another improvement to the nonresponse adjustments is the addition of variables which are better at predicting 
nonresponse, as this will improve the quality of the models.  These new variables include paradata, along with geographic, 
demographic and socio-economic variables, typically found in nonresponse models.  Paradata is data that is collected 
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during the collection process on every attempt made to contact a sample unit.  Thus, this data is available for both 
respondents and nonrespondents.  It is stored on operational data files and can be used to derive variables such as the 
number of attempts and the time and day of each attempt.  A study of the nonresponse models in the LFS (Beaumont, 
2005) demonstrated that paradata is significantly better at predicting nonresponse than other survey related variables.  A 
study based on the 2005 CCHS data showed that paradata was again much better at predicting nonresponse then the 
demographic variables used in the past, especially at the household level.  For this study, the CCHS nonresponse models 
were carried out at the HR level (sub-health region in Quebec).  Since the original variables used in the 2005 models were 
not highly significant predictors of nonresponse, less than 22% of the HRs could be split into more precise RHGs (see 
Table 1).  However, when the paradata was added to the models, there was at least one significant variable for every HR.  
Note that for this study, the RDD cases were dropped. 
 

Table 1 - Modelling Household Nonresponse using the 2005 CCHS data 
 

Sample 
Total # 
of HRs 

# of HRs split into RHGs 
using original variables 

# of HRs split into RHGs once 
paradata was included 

Telephone 139 21 139 
Area 142 30 142 

 
One difference between the original and the proposed weighting strategies is the fact that these nonresponse adjustments 
were formerly applied in parallel to the area and telephone frame samples.  Under the new process, the person level 
weight adjustment (I2 in Figure 2) is applied to the integrated sample and a frame indicator will be used as a possible 
predictor in the person level nonresponse model.  It is not possible to integrate the two frames prior to carrying out the 
household level nonresponse adjustment because of the multiple phone line adjustment (T4 in Figure 2).  The information 
required for this particular adjustment is captured during the creation of the household composition, and so it can only be 
applied once the nonresponding households have been dropped from the telephone frame sample.   
 
2.2.4 Integration 
 
The methodology used in the original weighting process to integrate the area and telephone samples required that both 
samples represented the same population.  However, it was assumed that the area frame had 100% coverage of the 
Canadian population, whereas the telephone frame only covered the population with listed telephone numbers.  Thus, in 
the process displayed in Figure 1, the weights for the telephone sample were inflated so that they represented the entire 
population.  This was done through two separate adjustments: one that adjusted for the under-coverage due to unlisted 
phone numbers and one that adjusted for the under-coverage of households with no phone line.  One disadvantage of this 
approach was that it made the assumption that the people covered by the telephone frame were similar to those who were 
not covered by this frame. 
 
Let the area frame be denoted by A and the sample coming from this frame be denoted by SA.  Similarly, let the telephone 
frame be denoted by B, and its sample be denoted by SB. Under the original methodology, A and B were considered to 
both completely cover the population of interest once the appropriate weight adjustments were applied, and their 
intersection was represented by AB.  Then, using the integrated sample, an estimate for a variable of interest INTŶ was 

based on the formula ( ) BA S

AB

S

ABINT YYY ˆ1ˆˆ αα −+= , whereα represents the integration factor which was computed based on the 

sample sizes and the design effects of each sample. 
 
It is a preferable approach to integrate only the overlapping parts of the two frames (Skinner et al., 1996).  Thus, the 
telephone frame could be integrated with the corresponding part of the area frame, that is, the individuals with listed 
phone numbers.  Under this proposed methodology and using the notation above, an estimate of the variable of interest 

INTŶ is based on the formula ( ) BAA S

AB

S

AB

S

AINT YYYY ˆ1ˆˆˆ αα −++= .  In this formula, the term AS

AŶ represents the portion of the 

population which is covered only by the area frame.  Therefore, this method requires that both the population covered 
only by the area frame, A, as well as the overlapping population, AB, are known.  In the CCHS, it is assumed that all 
telephone respondents are part of the area frame.  However, it is not always known if an area frame respondent is covered 
by the telephone frame.  During the interview process, area frame respondents are asked for their home telephone 
numbers in order to determine if they are covered by the telephone frame.  Thus, for the majority of cases, it is known 
which households have a landline and which have a listed telephone number.  However, there are cases where this 



 6 

information is not captured properly or is not given by the respondent.  For these cases, the possibility of imputing 
whether the household is covered by the telephone frame or not is currently under evaluation.   

 
 

3. CONCLUSION 
 

Although several aspects of the CCHS redesign are complete, the weighting process is still currently being reviewed.  The 
goal of this review is to produce a more efficient process by improving the existing methodology while continuing to 
produce precise CCHS estimates.  The weighting process needs to be more efficient given the increased number of files 
and products being released under the redesigned methodology.  This paper discusses the major changes to the overall 
process as well as possible changes to the sample increase adjustment on the area frame, the nonresponse adjustments, as 
well as the integration of the two frames.  It is thought that these changes will improve the efficiency of calculating 
weights but the effect that these changes will have on the CCHS estimates, as well as the corresponding measures of 
precision, has not yet been studied.  All of the necessary changes to the CCHS weighting strategy will be implemented 
prior to producing the CCHS 2007 weight files.    
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