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ABSTRACT  
 
The 2015 Canadian Community Health Survey (CCHS)–Nutrition presents several interesting methodological challenges.  The 

aims of this survey are to gather information regarding dietary intake and consumption of dietary supplements, to estimate 

distributions for usual dietary intake, to obtain accurate height and weight measurements, to collect data on certain health 

conditions, and to evaluate changes from the 2004 Nutrition Survey.  The purpose of this paper is to discuss the challenges that 

Statistics Canada faces, including: the number of second interviews required to get an accurate picture of the within-person 

variability, the optimal method of sample allocation and the estimation of dietary intake given budgetary constraints. These issues 

as well as other complexities of nutritional data will be discussed. 
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RÉSUMÉ 
 
L’Enquête sur la santé dans les collectivités canadiennes – Nutrition de 2015 comporte plusieurs défis méthodologiques intéressants. Ses 

buts sont d’obtenir: les distributions de l’apport nutritionnel habituel, de l’information sur la consommation de suppléments alimentaires, 

des mesures précises de taille et de poids, des données sur certains problèmes de santé et une estimation des changements depuis 2004. Le 

but de ce document est de discuter des défis auxquels fait face Statistique Canada, incluant le nombre de deuxièmes entrevues nécessaires 

pour obtenir un portrait fiable de la variabilité intra-personne et les méthodes optimales de répartition de l’échantillon et d’estimations 

nutritionnelles, en tenant compte des contraintes budgétaires. Nous aborderons ces questions et d’autres encore en discutant de la 

complexité des données nutritionnelles.     

MOTS CLÉS : apport nutritionnel habituel, variabilité intra-personne, répartition de l’échantillon, estimation.    

 

 

1. INTRODUCTION  
 

The Canadian Community Health Survey (CCHS) was launched by Statistics Canada in the year 2000 to address priority 

gaps in health information. The CCHS is a cross-sectional survey that collects health-related information from Canadians 

through two survey components. The first component is an annual survey for which health-related data is gathered at sub-

provincial levels of geography, such as health regions. The second component, termed the “focus component”, is a smaller 

survey that is conducted every two or three years and focuses on a specific health topic which changes each cycle. The 

goal of the focus component surveys is to provide reliable estimates at provincial levels of geography. In 2004, nutrition 

was a high priority topic with concerning gaps in available data. To address these data gaps as well as the growing 

concern regarding the obesity of Canadians, nutrition became the topic for the CCHS focus component survey for the first 

time during the second cycle of the survey. The next installment of the CCHS - Nutrition survey is planned for 2015.  

 

There are a number of methodological challenges to be faced for this new installment of the survey: the sample will be 

selected from a new common household frame that is available at Statistics Canada, constraints on the sample size result 

in a sample that is smaller than the 2004 survey, the within-person variation of a respondent’s dietary intake will need to 

be estimated and the method to estimate usual dietary intake for specific subgroups will need to be evaluated.   

 

This paper explains the details of the CCHS - Nutrition 2015 survey and outlines some of the methodological issues 

encountered.  
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2. CANADIAN COMMUNITY HEALTH SURVEY - NUTRITION 

 

 

The CCHS - Nutrition 2015 survey will provide a detailed picture of the foods Canadians eat, the vitamins and minerals 

they take, as well the impact on their health and well-being. The objectives of the survey are as follows: 

 

• To collect detailed data on the consumption of foods and dietary supplements among a representative sample of 

Canadians at national and provincial levels; 

• To estimate the distribution of usual dietary intake in terms of nutrients from foods, food groups, dietary 

supplements and eating patterns; 

• To gather anthropometric (physical) measurements for accurate body weight and height assessments to interpret 

dietary intake; 

• To support the interpretation and analysis of dietary intake data by collecting data on selected health conditions 

and socio-economic and demographic characteristics; and 

• To evaluate changes in dietary intake from the 2004 CCHS - Nutrition.  
 

Estimates of the distributions of usual dietary intake are required at the provincial level for 12 age-sex groups of interest, 

which are: children aged 1 to 3 and children aged 4 to 8 (both sexes combined); and the 9-13, 14-18, 19-50, 51-70 and 

71+ age groups divided by gender. Persons living outside of the ten provinces, living on Indian reserves and other 

Aboriginal settlements, full-time members of the Canadian Forces, institutional residents and residents of selected remote 

areas were excluded from the target population (which represents approximately 3% of the provincial population).  

 

The CCHS - Nutrition 2015 survey is a computer-assisted personal interview. A number of households will be selected 

and then from within each household, one person will be randomly selected to do the survey.   The survey consists of two 

parts: the general health component and the 24-hour dietary recall component. In the 24-hour dietary recall component, 

respondents are asked to report all food and beverages consumed during the previous day’s 24 hours (from midnight to 

midnight). This 24-hour recall component provides a snapshot of a person’s dietary intake for a single day (called the 

daily intake). In other words, the specific amounts of various nutrients and vitamins can be computed for a single day. In 

order to calculate the usual dietary intake (i.e., the long-term average intake that people consume), which is one of the 

survey objectives, it is necessary to conduct a second 24-hour recall interview for a subset of respondents at a later date. 

This second interview is done in order to assess the within-person variation of an individual’s usual intake (refer to section 

2.3 for more details). 

 

3. METHODOLOGICAL CHALLENGES 

 

3.1 Sample Design 

 

A sample size of 24,000 responding units is desired in order to meet the objective of estimating the distribution of usual 

intakes for the provincial domains of interest within the budget allocated to the survey. A major challenge for the CCHS - 

Nutrition 2004 survey was ensuring the minimum number of individuals per domain of interest in each province, 

especially in the young age groups. In order to meet the survey objectives and domain requirements for the 2004 survey, 

multiple frames were used to select the sample. In addition to complicating the weighting process, some of the frames 

turned out to be of poor quality. For CCHS - Nutrition 2015, it is desired to use as few frames as possible. The survey 

frame that will be used to select the sample is the Household Survey Frame Service (HSFS), which is a new dwelling list 

frame available to Statistics Canada that is known to have excellent coverage of the Canadian population (~97% 

coverage).  The HSFS data comes from the address register, the Census of Population, tax data, telephone records as well 

as other administrative records. A major benefit of this frame is that demographic information is available for the majority 

of households (~80%). This information can be taken into account at the sample design stage by introducing an age 

stratification variable, which increases the chances of obtaining enough people in each age-sex group of interest. To 

further increase the chance of obtaining enough households with children, the demographic information from the HSFS 

will be updated with the most recent data from the Canadian Child Tax Benefit file.  

 

The sample allocation strategy involved a three-step process.  In order to estimate intake distributions, 80 dwellings were 

first assigned to each age-sex group. The second step used a power allocation with q=0.7 (Bankier, 1988) to allocate the 
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remaining dwellings to the provinces. The final step used another power allocation with q=0.5 to assign the dwellings to 

age-sex groups within each province. It should be noted that the KISH allocation method was also explored, however the 

allocation did not differentiate enough between the smaller provinces and thus the method was discarded.  

 

A sample of dwellings will be selected from the HSFS under a three-stage design. The clusters that will be selected at the 

first stage were created specifically for the CCHS - Nutrition 2015 survey and consist of a combination of Dissemination 

Areas (DAs) as well as clusters created for the Canadian Labour Force Survey (LFS). Simulation studies were performed 

and it was decided that a cluster should have a minimum of 200 dwellings in order to be an appropriate size for 

stratification. If a DA did not have enough dwellings, then it was combined iteratively with neighbouring DAs until an 

appropriately sized cluster was obtained. Due to operational constraints for interviewers, if a cluster had a land area of 

more than 2500 km
2
 then the corresponding LFS cluster was used instead. The one exception is in Prince Edward Island, 

where all LFS clusters were used.       

 

Within each selected nutrition cluster, dwellings were stratified according to seven age groups that were based on the date 

of birth of household members at the time of the 2011 Census, or from updated administrative sources where available. 

 

For the second and third stages of sampling, several scenarios using various parameters were simulated in order to 

determine an approach that would best obtain the desired number of individuals in each age-sex group of interest for each 

province without generating extreme sampling weights. Table 1 below lists the selection factors that will be used to 

determine the probabilities of selection for individuals in sampled households in each province, by age-sex group. For 

example, in PEI, persons aged 51-70 would be 4 times more likely to be selected than persons aged 19-50. In an effort to 

avoid extreme weights, a provision will also be included to set equal selection factors for any households where there is at 

least one member with less than a 5% probability of selection.  

 

Table 1 – Selection Factors for Person-Level Sampling Strategy by Age-Sex Group  

 

 

3.2 Reduced Sample Size 

 

One of the biggest constraints for the CCHS - Nutrition 2015 survey is the reduced sample size compared to what was 

available in 2004. The calculation of the within-person variability relies on an appropriate number of second recalls for 

each domain of interest and the number of second is directly impacted by the number of first recalls. Thus, it is necessary 

to be efficient with how the sample is divided among the first and second interviews. Based on results from 2004 and 

given the budgetary constraints, several scenarios were considered for CCHS - Nutrition 2015, and the two frontrunners 

were: 

 

Option 1: 24,000 net
2
 first interviews with 7,000 net second interviewers 

Option 2: 18,000 net
2
 first interviews with 12,000 net second interviews 

 

Option 1 provides more first interviews but at the cost of fewer second interviews, which means a smaller subset from 

which to calculate the within-person variation for domains of interest. Option 2 provides more second interviews and 

potentially more precise estimates of within-person variation, however, to the detriment of first interviews, which are 

                                                      
2 The number of net interviews refers to the number of completed interviews desired (i.e. this number has not been inflated to account for non-

response and out-of-scope units). 

Prov 1-3 4-8 9-13M 9-13F 14-18M 14-18F 19-50M 19-50F 51-70M 51-70F 71+M 71+F 

NL 2 1 3 3 3 3 1 1 2 2 2 1 

PE 1 1 2 3 3 3 1 1 4 4 4 2 

NS 2 1 3 3 3 3 1 1 2 2 1 1 

NB 2 1 3 3 3 3 1 1 2 2 2 1 

QC 2 1 3 2 2 2 1 1 3 2 2 1 

ON 2 1 2 2 2 2 1 1 2 2 2 1 

MB 3 1 2 3 2 3 1 1 2 1 2 1 

SK 3 1 3 3 3 3 1 1 3 2 1 1 

AB 3 1 2 2 2 2 1 1 3 2 1 1 

BC 2 1 3 3 2 3 1 1 2 2 3 1 
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required for all analyses. Available data from the CCHS - Nutrition 2004 survey was closely examined and option 1 was 

recommended but to calculate the within-person variation for each domain of interest as the regional level as opposed to 

the provincial level.
3
   

 

Health Canada desired a minimum of 50 second recalls for each age-group and as such, provided extra funding to top up 

the number of second recalls for provinces where a minimum of 50 was not met. This ensures that all regions will have a 

minimum of 125 second recalls
4
, which studies have shown to be an appropriate minimum number of second recalls 

(Junkins et al., 2006). 

 

3.3 Within-Person Variability 

 

The main objective of the CCHS - Nutrition 2015 is to produce estimates of the distribution for usual dietary intake in 

terms of nutrients from foods, food groups, dietary supplements and eating patterns. Ideally, 24-hour recall data would be 

available for numerous days for the same individuals in order to calculate the long-term average of daily nutritional intake 

and to obtain the usual intake for each individual. However, the costs involved to interview the same respondents multiple 

times as well as the associated response burden make this method infeasible.  It is possible however to estimate the usual 

intake with measurement error models using data from a second 24-hour recall interview for a subset of respondents. This 

second recall data can be used to calculate the within-person variability because what one person eats today is likely to 

differ from what they will eat next week. If the within-person variation is not accounted for then the variation of the 

distribution of observed intakes will be artificially increased, which can lead to over-estimating or under-estimating the 

number of people who are consuming too much or too little of a specific nutrient (i.e., the “at risk” population in the tails 

of the distribution). 

 

Graph 1 – Unadjusted and Adjusted Intake Distributions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For example, Graph 1 displays both the adjusted distribution of the usual intake as well as the unadjusted distribution of 

the daily intake. The Estimated Average Requirement (EAR) of a nutrient is defined as the mean among a group of 

healthy individuals and is a recommended standard defined by American and Canadian nutritional experts. The graph 

could correspond to sodium (i.e., salt) intake, an essential nutrient which is known to be over-consumed by most 

Canadians.  The unadjusted distribution is a flatter curve and contains both the between-person variation as well as the 

within-person variation. The adjusted distribution is a skinnier curve because the variability is smaller since the within-

person variation has been removed and thus the variation of the curve corresponds only to the between-person variability 

(as desired). Looking at the area under the curve, we see that the proportion of individuals with a sodium intake less than 

the EAR is much larger with the unadjusted distribution than with the adjusted distribution. 

 

As mentioned in section 3.2, it was recommended to calculate the within-person variation at the regional level instead of 

the provincial level. In other words, the nutrient intake would be adjusted based on the within-person variability of 

everyone in the region within the same age-sex group (as opposed to adjusting for everyone in the same province). The 

                                                      
3 The regional level refers to the Canada level regions defined by Statistics Canada: Quebec, British Columbia, Ontario, Atlantic and the Prairies.  
4 The one exception is in British Columbia, where there were not enough first recalls in some age-sex groups to permit the desired minimum of 

second recalls.  
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reason for this was that after looking at the mean squared error (MSE) of the within-person variation for nutrient data that 

was available from the CCHS - Nutrition 2004 survey, it was discovered that the within-person variation estimates were 

quite variable and sometimes based on few as 31 data values. The MSE measures both the variability of an estimate and 

the bias of an estimate
5
. In 2004, the provincial level estimate of the within-person variation for each domain of interest 

was used whenever possible because it was considered unbiased. However, in 2004, the target number of second recalls 

was not met for nearly half of all province-age-sex combinations due to lower than anticipated response rates to the 

second recall (67% overall response rate). As such, the estimates of the within-person variability had a large variance, but 

this was not taken into account in the decision to use the provincial estimate of within-person variability.  In an effort to 

determine if it would have been better to use the regional within-person variation in 2004, a number of within-person 

variation estimates for the Atlantic and Prairie provinces were closely examined and an approximation of their MSEs were 

calculated at both the provincial and regional level
6
. It was assumed that the provincial level estimates were unbiased and 

represent the true provincial within-person variation
7
 while the regional estimates can be slightly biased, as they are based 

in part on respondents from other provinces. Table  2 below shows that out of the 1,789 total combinations of 

age/sex/province/nutrient, the regional within-person variation was preferred (as identified by the lower MSE) for 58% of 

cases
8
, indicating that calculating the regional within-person variation would have been the preferred method. As the 

number of second recalls increases, the proportion of estimates where the regional within-person variation is preferred 

tends to decrease. However, even in the last column with 72 or more second recalls (i.e., at least 72 people in each age-

sex-province combinations completed a second interview in addition to a first interview), the advantage still goes to the 

regional within-person variation.  

 

Table 2 – Number of Nutrient-Province-Age-Sex Combinations that had a Lower MSE for the Province or the 

Region, by Number of Provincial Second Recalls, Atlantic and Prairie Provinces (CCHS - Nutrition 2004 Survey) 

 

 

 

 

 

 

 

 

 

 

 

3.4 Method to Estimate Usual Intake 

 

One of the major challenges with nutritional data is the method to estimate the usual intake (i.e., removal of the the 

within-person variation in order to produce the skinnier curve from Graph 1). It is necessary to fit a measurement error 

model in order to get an estimate of the usual intake based on 24-hour recall data (Statistics Canada, 2007). At this point, 

the theory is well established and there are several different methods that exist to estimate the usual intake. The only two 

methods that allow the within-person variation to vary among individuals (i.e., the within-person variation is not assumed 

to be the same for each person) are the Software for Intake Distribution Estimation (SIDE), which was developed by Iowa 

State University, and the National Cancer Institute (NCI) method.  

 

The SIDE software was used for the CCHS - Nutrition 2004 survey and at that time, the American National Health and 

Nutrition Examination Survey (NHANES), was also using SIDE.  There are four main steps to estimating usual intake 

with SIDE (Statistics Canada, 2007): 

 

1. Preliminary adjustments are performed, which shifts the data away from zero to avoid problems with log-

transforms and then creates equal weights and applies an inverse power transformation. 

2. A semi-parametric transformation to normality is performed based on a grafted polynomial model. 

                                                      
5 MSE=variance+bias2 

6 The standard error of these estimates were calculated using the bootstrap method.  
7 This assumption is detrimental to the regional estimate since it potentially overestimates the bias, however it provides a good basis for comparison.  
8
 1039 out of the total 1789 nutrient-province-age-sex combinations. 
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3. Estimates are produced using a measurement error model under the assumptions of normality. 

4. Estimates are transformed back to their original scale.   

 

The NCI method, which is currently being used by the NHANES, has the benefit of working well when estimating rare 

foods or nutrients that have null values in the data. For example, it works well to estimate episodically consumed foods, 

such as leafy greens, orange vegetables and tofu, which are typically not consumed on a daily basis. A main difference 

with the NCI method as opposed to the SIDE method is that it includes a probability of consumption. There are three main 

steps to estimating usual intake with the NCI method (Tooze et al., 2006): 

 

1. Estimation of the probability of consumption using logistic regression.  

2. Transformation to normality using a box-cox transformation
9
. 

3. (optional) Inclusion of information from food frequency questionnaires
10

 as a covariate. This is mostly useful 

for episodically consumed foods. 

4. Back-transformation to usual intakes. 

 

SIDE places more importance on the normality transformation whereas the NCI method places less importance on the 

normality transformation but uses a mixed effects model and places importance on estimating multiple intakes at the same 

time (Tooze et al, 2006). Studies have shown that for nutrients and foods that are consumed quite often, the results from 

each method are almost identical (Tooze et al, 2006). More research and testing is needed before the estimation method 

for CCHS - Nutrition 2015 is determined. The benefit of the NCI method is that user support is available (which is not 

available with SIDE) and although the run time is quite long, the SAS programming is more user-friendly for analysts 

(SIDE is written in SAS-IML). Fewer runs are required since SIDE often has failed estimates or bootstrap replicates, 

which requires parameter adjustment for the linear fraction of join points and other tweaks.  

 

4. CONCLUSION 

 

The 2015 Canadian Community Health Survey – Nutrition faces several methodological challenges associated with 

collecting and analyzing nutritional data. The development and implementation of the sample design has also presented 

several interesting challenges. The sample will be selected from the new Household Survey Frame Service available to 

Statistics Canada. The sample size is smaller than the 2004 survey due to budgetary constraints. The method to estimate 

usual dietary intake requires further investigation. Collection for the survey will begin in January of 2015 and results will 

be closely monitored to ensure quality.   

 

REFERENCES 
 

Bankier, M. (1988). “Power Allocations: Determining Sample Sizes for Subnational Areas”. The American Statistician, 

Vol. 42, 174-177. 

 

Junkins, B., Vigneau, M. and Hayward, S. (2006). “Impact of Number of Repeat 24 Hour Recall Interviews on Estimation 

of Usual Intakes from Food and Nutrition Surveys”. Statistical Society of Canada Annual Meeting (Poster Session).   

 

Statistics Canada (2007). Canadian Community Health Survey (CCHS) Cycle 2.2 – Nutrition. Software for Intake 

Distribution Estimation (SIDE) Documentation. Internal Document. 

 

Tooze, J., Midthune, D., Dodd, K., Freedman, L., Krebs-Smith, S., Subar, A., Guenther, P., Carroll, R. and Kipnis, V. 

(2006). “A new method for estimating the usual intake of episodically-consumed foods with application to their 

distribution”, Journal of the American Dietetic Association, Vol. 106 (10), pp. 1575-1587. 

                                                      
9  Performing the normal transformation at the modelling step allows the transformation to normality to be conditional on the covariates. 
10 A food frequency questionnaire contains a checklist of food items, food groups or food categories, from which a respondent is asked to indicate the 

frequency with which they consume a particular food item (daily, weekly, monthly or yearly).  


