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1.0 Introduction 

The 2005 National Survey of the Work and Health of Nurses (NSWHN) was conducted by Statistics 
Canada in partnership with the Canadian Institute for Health Information and Health Canada.  This 
manual has been produced to facilitate the manipulation of the microdata in the Master File and Share 
File. 
 
Any question about these data sets or their use should be directed to: 
 
Statistics Canada  
 
Client Services  
Special Surveys Division 
Telephone:  613- 951-3321 or call toll-free 1- 800-461-9050 
Fax:  613-951-4527 
E-mail:  ssd@statcan.ca
 
 
Users can also learn more about the survey and the Share File by contacting: 
 
The Canadian Institute for Health Information 
 
495 Richmond Road, Suite 600 
Ottawa, Ontario 
K2A 4H6 
Telephone:  613-241-7860 
Fax:  613-241-8120 
E-mail:  www.cihi.ca
 
 
Health Canada 
 
Data Development & Research Dissemination Division 
Applied Research and Analysis Directorate, Health Policy Branch 
975 St. Joseph Blvd (Richelieu Building) 
Postal Locator: 9002D 
2nd floor, Room 252B 
Gatineau, Quebec  K1A 0K9 
 
 
 
 

mailto:ssd@statcan.ca
http://www.cihi.ca/
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2.0 Background 

The National Survey of the Work and Health of Nurses (NSWHN) was designed to examine links between 
the work environment and the health of regulated nurses in Canada, and is the first nationally 
representative survey of its kind.  Statistics Canada conducted this ad hoc survey in partnership with the 
Canadian Institute for Health Information and Health Canada. 
 
The survey collected information on a rich array of topics reflecting the physical and emotional challenges 
nurses face in delivering patient care today.  Nurses answered many questions about the quality of 
patient care, working relations with co-workers and managers, the amount of time they work to get their 
jobs done, and the way they feel about their jobs and careers as nurses.  Please refer to Section 6.1 and 
Chapter 8.0 for more information about the survey content. 
 
Data from the 2005 NSWHN will provide an invaluable resource for researchers, health care providers, 
policy makers and anyone with an interest in human resources, particularly in the health care field. 
A total of 18,676 nurses were interviewed, representing registered nurses (RN), licensed practical nurses 
(LPN) and registered psychiatric nurses (RPN) employed in a variety of health care settings and in all 
provinces and territories. 
 
The 2005 NSWHN was developed in collaboration with organizations representing practicing nurses, 
health care researchers, health information specialists, and federal government departments. 
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3.0 Objectives 

The objectives of the National Survey of the Work and Health of Nurses (NSWHN) were: 
 

• to provide information about the health and working conditions of the three regulated nursing 
professions:  registered nurses (RN), licensed practical nurses (LPN), and registered psychiatric 
nurses (RPN) 

 
• to determine the relationship between the work environment and the health of nurses  

 
• to make this information available for developing programs and policies that will help nurses and 

their work environment 
 

• to permit comparison of the working conditions and health of nurses with those of the general 
population 

 
• to provide a benchmark with which to evaluate changes in the future 
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4.0 Concepts and Definitions 

This chapter outlines concepts and definitions of interest to the users.  There are many concepts and 
definitions used in the National Survey of the Work and Health of Nurses (NSWHN) – an explanation of 
some of the key concepts and definitions used in the NSWHN are included below.  Derived variables are 
those that are not asked directly to the respondents but are calculated using information they have 
provided. 
 
The content for each module of the various questionnaires used in the NSWHN is presented in 
Chapter 8.0. 
 
The unit of analysis for the NSWHN is a nurse who is currently registered and employed in Canada.  All 
nurses who responded to the survey are 21 years of age or older.  See Chapter 5.0 on page 15 for 
information on the survey design. 
 
Computer-assisted Interviewing and Computer-assisted Telephone Interviewing 
A computer-assisted telephone interviewing (CATI) application was used for the NSWHN.  For this type of 
interview, the interviewer reads the questions on the computer screen and enters the respondent’s 
answers in the computer. 
 
The survey questions were designed for computer-assisted interviewing (CAI), meaning that, as the 
questions were developed, the associated logical flow into and out of the questions was programmed.  
This included specifying the type of answer required, the minimum and maximum values, on-line edits 
associated with the question, and what to do in case of item non-response. 
 
With CAI, the interview can be controlled based on answers provided by the respondent.  On-screen 
prompts are shown when an invalid entry is recorded and thus immediate feedback is given to the 
respondent and/or the interviewer to correct inconsistencies.  Another enhancement is the automatic 
insertion of reference periods based on current dates.  Pre-filling of text or data based on information 
gathered during the interview allows the interviewer to proceed without having to search back for previous 
answers.  This type of pre-fill includes such things as using the correct name or sex within the questions 
themselves.  Allowable ranges/answers based on data collected during the interview can also be 
programmed.  In other words, the questionnaire can be customized to the respondent based on data 
collected at that time or during a previous interview. 
 
Throughout this document, the terms CATI application and CATI questionnaire are used interchangeably 
and mean the same thing. 
 
Nursing registration 
To be included in the survey, each nurse had to be registered with a provincial/territorial nursing college, 
association, or council, and employed in nursing in Canada. 
 
There are three categories of regulated nurses in Canada: registered nurses (RNs), registered psychiatric 
nurses (RPNs), and licensed practical nurses (LPNs).  In Ontario, nurses with credentials equivalent to 
those of licensed practical nurses elsewhere are called registered practical nurses.  In this survey, 
Ontario’s registered practical nurses are included in the LPN category.  RNs and LPNs practice in every 
province and territory; RPNs practice almost exclusively in Manitoba, Saskatchewan, Alberta and British 
Columbia; however, many are registered and practice in other provinces as RNs.  
 
RNs practice in a variety of nursing domains including direct care (clinical), education, administration, and 
research.  Some of their areas of responsibility include medical care, surgical care, obstetrics, psychiatric 
care, critical care, pediatrics, geriatrics, community health, occupational health, emergency care, health 
promotion, rehabilitation and oncology. 
 
LPNs work independently or in partnership with other members of the health care team to provide nursing 
services to individuals, families and groups of all ages. The majority are employed in hospitals or long-
term care facilities. The most common area of responsibility for LPNs is geriatrics/long-term care. 
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RPNs provide services to individuals whose primary care needs relate to mental and developmental 
health.  RPN duties include planning, implementing and evaluating therapies and programs on the basis 
of psychiatric nursing assessments. 
 
Employed in nursing 
Employed nurses are those who, at the time of collection perceived themselves to be employed.  This 
would include, for example: 

1. working for pay or profit at a job or business (for an employer or self-employment) 
2. doing unpaid work that contributed directly to the operation of a business or professional practice 

owned and operated by a family member 
3. having a job but not at work due to factors such as own illness or disability, personal or family 

responsibilities, or other reasons 
 
Province/Territory 
The survey collected information to derive the nurse’s province/territory of residence and the province/ 
territory of their main job.  Where the nurse resides and the location of the main job may not necessarily 
be the same. 
 
Work setting 
Describes the type of facility in which the nurse works.  These include hospital, long-term care facility, 
community health setting, or other.  “Other” includes physicians’ offices, private nursing agencies, 
educational institutions, governments, and other organizations. 
 
Employee or self-employed 
An employee in an individual who usually has employee deductions (income tax, Employment Insurance 
(EI), Canada Pension Plan/Quebec Pension Plan (CPP/QPP)) taken from his/her wage or salary.  A self-
employed individual usually owns and operates a business and is paid directly by the client. 
 
Permanent, temporary, and casual/on-call work 
This working status is usually defined by the employer.  Casual nurses may also be referred to as 
“spares” or “relief workers.” 
 
Full-time and part-time work 
This working arrangement, which is usually defined by the scheduled hours of work, was left to the 
nurse’s perception.  Full-time work usually consists of 30 hours or more of work per week (on average).  
Part-time work usually consists of less then 30 hours per week (on average). 
 
Main job 
Refers to the nursing job at which the most number of hours are worked. 
 
Patient 
The term patient refers to patients, clients, and residents. 
 
Direct care and indirect care 
Refers to the care given directly to patients, clients, and residents.  Indirect care includes working in 
administration/management, education, research or other non-direct care.  Nurses who provided both 
direct and non-direct care were categorized as providing direct care. 
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5.0 Survey Methodology 

The National Survey of the Work and Health of Nurses (NSWHN) was administered to a stratified random 
sample of nurses in Canada from October 2005 through January 2006. 
 

5.1 Population Coverage 

The target population for the NSWHN was regulated nurses, the largest occupational group in 
Canada’s health sector.  To be included in the survey, each nurse had to be registered with a 
provincial nursing college, association, or council, and currently employed in nursing in Canada.  
Excluded from the survey’s coverage were retired nurses, unemployed nurses, and nurses 
currently working in a field other than nursing. 
 
To work in a given province, a nurse must be registered there.  Across Canada, 26 provincial 
nursing organizations and regulating bodies collect and maintain membership information for the 
groups of nurses (registered nurses (RNs), licensed practical nurses (LPNs) and registered 
psychiatric nurses (RPNs)) employed in each province.  From these organizations, Statistics 
Canada received membership lists that served as the sampling frame for the 2005 NSWHN. 
 
The survey was designed to be representative of nurses employed in nursing in Canada in the fall 
of 2005.  A total of 24,443 nurses were selected at random for the survey.  The sample was 
drawn using a stratified design to ensure adequate sample sizes for each province (and the 
territories combined), and for each of the three types of nurses. 
 
5.2 Sample Design 

The NSWHN sample is based upon a stratified design employing probability sampling.  The 
design principles are the same for each province. 

 
5.2.1 Primary Stratification 

Each combination of province of registration and type of nurse can be thought of as its 
own survey; that is, the estimates for each combination should be comparable.  To 
achieve this goal the primary stratification for the NSWHN involves creating a separate 
stratum for each combination of province of registration and type of nurse. 
 
5.2.2 Secondary Stratification 

Within any given stratum described in Section 5.2.1, the frame is further stratified to meet 
domain requirements identified by the client.  The client expressed interest in obtaining 
reliable estimates for the following 11 domains:  

• age group (less than 35, 35 to 44, 45 to 54, and 55 and over) 
• place of work (hospital, long-term care facility, community health setting, and 

other) 
• employment status (full-time, part-time, and casual). 

 
To this end, the data was further stratified however; the secondary stratification was more 
complex than the primary stratification.   
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First consider a simple example where the only domains that need to be controlled are 
age groups (there are four domains).  The frame could be stratified by age group, in 
which case each stratum would correspond to one domain.  In addition, since the level of 
stratification is not very in-depth (only four strata), each stratum has a fairly large number 
of nurses. 
 
Next, consider the case where both age group and employment status need to be 
controlled.  The strata could be created by crossing these two variables; this would yield 
4 x 3 = 12 strata.  In this case, the domains would not correspond directly to the strata, 
but instead to the marginal sums (each domain would be made up of 3 to 4 strata).  As 
before, since the level of stratification is not very in-depth, each stratum still has a 
reasonable number of nurses. 
 
In the case of the NSWHN, the precision of age group, employment status and place of 
work domains ALL need to be controlled.  Building on the last two examples, the next 
logical step would be to create strata by crossing all three variables and as before, one 
domain would be made up of many strata.  However, difficulties arise because stratifying 
by all three variables creates many strata (4 x 4 x 3 = 48) and some are very small (in 
many cases there are fewer than 5 nurses).  This leads to problems with controlling 
respondent burden, managing sampling fractions (weights) and increased variances.  In 
some rare cases where there is only one nurse in a stratum, the variance cannot be 
computed via traditional methods. 
 
An alternative to the last scenario is to take a step back and stratify by only two of the 
three variables as before.  In this case some of the domains can be controlled for 
explicitly via the stratification and the remaining domains could be controlled for via over-
sampling.  For instance, the frame could be stratified by age group and employment 
status (these domains would be controlled for via stratification) and place of work could 
be controlled for via over-sampling.  This becomes problematic because of the relative 
distribution of nurses within “place of work.”  The majority of nurses work either in a 
hospital or in a long-term care facility – these domains can be controlled for easily via 
over-sampling.  However, very few nurses work in community health centres or other 
places of work.  In order to control these domains, which contain a small number of 
nurses, it is necessary to over-sample a great deal.  In some cases, it is necessary to 
select more than 10 nurses in order to find one that belongs to the domain of interest.  
This increases the required sample size greatly and makes the survey impractical. 
 
In order to keep the sample size reasonable while still controlling for all the domains of 
interest, the following solution was implemented.  The frame was temporarily stratified by 
all three variables.  This produced 4 x 4 x 3 = 48 strata.  Next, depending on the 
corresponding place of work, the strata were collapsed in one of two ways.  If the place of 
work was hospital or long-term care facility, the place of work was dropped and the 
population was stratified according to age group and employment status.  If the place of 
work was community health centre or other place of work, then age group and 
employment status were dropped and two special strata were created (one for 
community health centre and one for other place of work).  The following table 
summarizes what the stratification for any given combination of type of nurse and 
province of employment might look like. 
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Example of Stratification 

Stratum Age Group Employment 
Status Work Setting 

1   Community health setting 
2   Other 
3 Less than 35 Full-time  
4 Less than 35 Part-time  
5 Less than 35 Casual  
6 35 to 44 Full-time  
7 35 to 44 Part-time  
8 35 to 44 Casual  
9 45 to 54 Full-time  

10 45 to 54 Part-time  
11 45 to 54 Casual  
12 55 and over Full-time  
13 55 and over Part-time  
14 55 and over Casual  

 
With the above stratification, age group (4 domains), employment status (3 domains), 
“Community health setting,” and “Other” work setting could be controlled explicitly via the 
stratification while “Hospital” and “Long-term care facility” could be controlled via over-
sampling.  In addition, the stratification was not too in-depth such that it created many 
small strata.  
 
The following table shows how the stratification was done in each province.  Consider, for 
instance, the RNs in Newfoundland.  Twelve strata were created by crossing place of 
work and employment status.  An additional stratum was also created containing all 
nurses 55 or older.  This was done because there are relatively few older RNs in 
Newfoundland making it difficult to control this domain.  
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Creation of Strata 

Nurse 
Type Province/Territory Base Extra Stratum Total

Newfoundland and Labrador Work x Employment 
status Age >= 55 13 

Prince Edward Island Age x Employment status Community health setting 
and Other 14 

Nova Scotia Age x Work Casual 16 
New Brunswick Age x Work  16 
Quebec Age x Work Casual 16 
Ontario Age x Work Casual 16 
Manitoba Age x Work Casual 16 
Saskatchewan Age x Work Casual 16 
Alberta Age x Work Casual 16 
British Columbia Age x Work Casual 16 

RN 

North Age x Work  16 

Newfoundland and Labrador Age x Employment status Community health setting 
and Other 14 

Prince Edward Island Age x Employment status Community health setting 
and Other 14 

Nova Scotia Age x Employment status Community health setting 
and Other 14 

New Brunswick Age x Employment status Community health setting 
and Other 14 

Quebec Age x Employment status Community health setting 
and Other 14 

Ontario Age x Employment status Community health setting 
and Other 14 

Manitoba Age x Employment status Community health setting 
and Other 14 

Saskatchewan Age x Employment status Community health setting 
and Other 14 

Alberta Age x Employment status Community health setting 
and Other 14 

British Columbia Age x Employment status Community health setting 
and Other 14 

LPN 

North Age x Work  16 
Manitoba Age x Work Casual 17 
Saskatchewan Age x Employment status Community health setting 13 
Alberta Age x Work Casual 17 

RPN 

British Columbia Age x Work Part-time and Casual 18 
 
Once the secondary stratification was completed, a simple random sample (SRS) of 
nurses was drawn from each stratum. 
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5.3 Sample Size 

The sample size of eligible nurses for the NSWHN was determined to meet the statistical 
precision requirements of the clients.  The sample size was also determined to improve the 
quality of national level estimates whenever possible. 

 
The NSWHN sample consists of 24,443 nurses.  After conducting the survey 5,767 nurses were 
lost to non-contact, out-of-scope, or refusal leaving 18,676 responding nurses.  Of the responding 
nurses, 18,348 answered “Yes” to the share question and agreed to give their information to the 
Canadian Institute for Health Information and Health Canada.   
 
The following table shows the population of nurses in each province and the number of nurses 
that were selected for the NSWHN.  The sample of nurses includes non-responding nurses. 
 

RN LPN RPN All Nurses Province/ 
Territory Population Sample Population Sample Population Sample Population Sample

Newfoundland 
and Labrador 5,371 1,172 2,620 897  7,991 2,069 

Prince Edward 
Island 1,478 693 609 333  2,087 1,026 

Nova Scotia 9,110 1,142 3,222 911  12,332 2,053 
New Brunswick 7,934 1,136 2,760 875  10,694 2,011 
Quebec 65,281 1,513 16,842 1,374  82,123 2,887 
Ontario 95,815 1,653 24,874 1,348  120,689 3,001 
Manitoba 11,105 1,097 2,462 849 931 468 14,498 2,414 
Saskatchewan 8,482 1,062 2,183 978 1,130 527 11,795 2,567 
Alberta 26,239 1,228 5,280 1,041 1,169 511 32,688 2,780 
British Columbia 28,765 1,224 4,781 1,008 2,023 803 35,569 3,035 
North 1,291 414 235 186  1,526 600 

Canada 260,871 12,334 65,868 9,800 5,253 2,309 331,992 24,443 
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6.0 

                                                

Data Collection 

Data for the National Survey of the Work and Health of Nurses (NSWHN) were collected from 
October 3, 2005 to January 29, 2006.  Data were collected using a computer-assisted telephone 
interviewing (CATI) system.  Registration information obtained from the provincial registrars combined 
with a computerized tracing function and questionnaire were used to contact and interview the selected 
nurses.  Responding to the survey was voluntary.  Proxy response was not allowed.  Responses to the 
survey questions were captured directly onto the computerized questionnaire at the time of interview. 
 

6.1 Questionnaire Design 

The questionnaire was primarily designed to provide information about the health and working 
conditions of nurses, and to meet the other survey objectives identified in Chapter 3.0 (page 11).  
A national advisory group whose members were drawn from nursing organizations, academic 
institutes, government bodies, labour unions, and health research agencies guided the 
questionnaire development.  This section provides a brief description of the “survey instrument” 
more often referred to as the survey questionnaire. 
 
Entry/Exit Component 
The entry component was used to establish contact with the selected nurse, prepare a list of all 
household members and record basic demographic characteristics such as age, sex, marital 
status, and relationships among the household members.  The postal code was also collected to 
determine the province of residence. 
 
If there were difficulties establishing contact, the tracing function was used to reach the selected 
nurse. 
 
The exit component, as its title implies, was used to exit the interview.  This component also 
included the “permission to share” question if the survey questions were completed. 
 
Questionnaire Component 
Nurses were asked to provide information on a variety of subjects covering a variety of reference 
periods.  Many of the survey questions were adapted from other nursing studies such as the 
Nursing Sector Study and the Ontario Registered Nurses Survey.  To the extent possible, 
questions from other Statistics Canada surveys were used to be able to compare the 
characteristics of nurses to the general population.  These included the Canadian Community 
Health Survey (CCHS), the Workplace and Employee Survey (WES), and the Labour Force 
Survey (LFS). 
 
List of subjects covered:1

• Nursing credentials including nursing registration and education 
• Work history (to determine if the nurse was currently employed in Canada and the 

number of years of practice) 
• Current jobs, including work setting, type of care, work arrangements and hours of work, 

and union affiliation  
• Job satisfaction 
• Role overload 
• Absences from work 
• Employer-supported programs 
• Quality of care 
• Work equipment (use of mechanical lifting devices) 
• Nursing Work Index (autonomy, control over practice, nurse physician working relations, 

organizational support) 

 
1 Most of the questions about work refer to the main nursing job. 
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• Respect and support from colleagues and superiors 
• Exposure to risk from the workplace including risk of infectious disease, physical and 

emotional abuse, and needle-stick and other sharp object injuries 
• Perception of own physical and mental health 
• Height and weight 
• Chronic conditions 
• Pain 
• Work stress 
• Depression 
• Smoking 
• Alcohol 
• Medication use 
• Other demographics including languages spoken, ethnicity, and income 

 
6.2 Interview Method 

An introductory letter was sent to the home address of each nurse selected to participate in the 
survey.  Statistics Canada interviewers then attempted to contact these individuals by telephone.  
Only the person selected could answer the survey questions; proxy response was not permitted.  
A computerized questionnaire was administered to nurses who participated in the survey.   
 
6.3 Supervision and Quality Control 

The NSWHN was conducted by Statistics Canada interviewers located in three of the regional 
office CATI sites.  All interviewers report to a staff of senior interviewers. 
 
Senior interviewers are responsible for ensuring that interviewers are familiar with the survey’s 
concepts and procedures.  They also ensure that prompt follow-up action is taken for refusal and 
other non-response cases.  Selected senior interviewers follow a quality control sampling plan to 
“monitor” interviewing skills and behaviour.  Monitoring a telephone interview involves listening to 
the interviewer and the respondent, watching the computer screens, recording the behaviours 
observed, and providing feedback to the interviewer.  The senior interviewers in turn report to the 
program managers, who are also located in the regional offices. Program managers are 
responsible for managing the collection operations. 
 
For the NSWHN, training was delivered in three tiers.  Head office staff delivered training to 
regional survey managers, who in turn delivered training to senior interviewers, who then 
delivered training to the interviewers.  All trainees were responsible for reviewing the self-study 
materials and attending a classroom training session to ensure that they had a proper 
understanding of the survey.  The self-study materials consisted of an Interviewer’s Manual, a 
Tracing Manual, and a Procedures Manual.  The classroom training materials consisted of a 
Training Guide and Training Workbook. 
 
For more information about data collection, refer to Section 10.2.2 on page 58. 
 
6.4 Non-response 

Interviewers were instructed to make all reasonable attempts to obtain interviews with the 
selected nurses.  For nurses who refused to participate, a letter was sent from the Regional 
Office to the home address stressing the importance of the survey and the nurse’s cooperation.  
This was followed by a second call from an interviewer.  For cases in which the timing of the 
interviewer’s call was inconvenient, an appointment was arranged to call back at a more 
convenient time.  For cases in which there was no one at home, numerous call backs were made.  
The “time-slice” feature of the CATI system ensured the delivery of cases to interviewers at 
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various times and on various weekdays.  Under no circumstances were sampled nurses replaced 
by other nurses for reasons of non-response.  
 
Refer to Section 10.1 (page 53) for more information about response to the NSWHN. 
 
 





National Survey of the Work and Health of Nurses, 2005 – User Guide 
 

 
Special Surveys Division  25 
February 23, 2009 

7.0 Data Processing 

The main outputs of the National Survey of the Work and Health of Nurses (NSWHN) are “clean” data 
files.  This chapter presents a brief summary of the processing steps involved in producing these files.  
More information about the microdata files and their use are described in Section 7.2.11 on page 32. 
 

7.1 Data Capture 

Responses to the survey questions are captured directly by the interviewer at the time of the 
interview using a computerized questionnaire and a secure network.  The computerized 
questionnaire reduces the time and costs associated with processing the survey information. 
 
Some editing is done directly at the time of the interview.  Where the information entered is out of 
range (too large or small) of expected values, or inconsistent with the previous entries, the 
interviewer is prompted, through message screens on the computer, to modify the information.  
Section 7.1.1 provides specific examples of the types of edits used in the NSWHN application. 
 
However, for some questions, interviewers have the option of bypassing the edits, and of skipping 
questions if the respondent does not know the answer or refuses to answer.  Therefore, the 
response data are subjected to further edit and imputation processes once they arrive in Head 
Office.  These steps are described in Section 7.2 (page 26). 
 

7.1.1 Computer-generated Edits 

As discussed earlier, all of the information for the nurse was collected during a telephone 
interview using a computer-assisted telephone interviewing (CATI) application.  As such, 
it was possible to build various edits and checks into the questionnaire in order to ensure 
high quality of the information collected.  Below are specific examples of the types of 
edits used in the NSWHN questionnaire: 
 
Range Edits 
Range edits were built into the questions asking for numeric values.  If values entered 
were outside the range, the application generated a pop-up window that stated the error 
and instructed the interviewer to make corrections to the appropriate question.  One 
example is the nurse’s weight.  If the weight entered into the computer was either 
significantly high or low, a pop-up message would appear asking the interviewer to 
confirm the answer with the nurse. 
 
Flow Pattern Edits 
Flow pattern edits eliminate superfluous data by following conditions based on answers 
to previous questions.  For example, the Absences from Work module asked the nurse if 
he/she missed work due to an accident or injury (AW_Q05).  The flow of the questions 
was dependent on the response given.  If the nurse missed work due to an accident or 
injury, the questionnaire was programmed to continue with a series of questions 
specifically about the injury.  If not, the questionnaire automatically skipped this series of 
questions. 
 
General Consistency Edits 
Some consistency edits were included as part of the computer-assisted interviewing 
(CAI) system which allowed interviewers to "Go to" a previous question to correct an 
inconsistency.  Instructions were displayed to interviewers for handling or correcting 
problems such as incomplete or incorrect data.  For example, in the Absences from Work 
module, the number of days absent from work in the past 12 months should not total 
more than 366 days.  If this was the case, the system generated a pop-up window that 
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stated the error and instructed the interviewer “Go to” and correct the appropriate 
question(s), as required. 
 

7.2 Head Office Processing 

The processing of the NSWHN was done using the Generalized Processing Environment.  This 
generic system follows a series of steps to “clean” a file from beginning to end.  The main steps 
were: 

• Clean-up 
• Age and sex edits 
• Relationship edits 
• Pre-edit 
• Flow edits 
• Coding 
• Consistency edits 
• Imputation 
• Derived variables 
• Weighting 
• Final processing files 

 
7.2.1 Clean-up 

The purpose of this step is to drop duplicate records.  Then the data is split between 
response and non-response based on pre-determined criteria.  
 
Duplicates 
For the NSWHN, the possibility existed that a nurse was registered in more than one 
province or had multiple registrations within the same province (e.g., registered nurses 
(RN) and registered psychiatric nurses (RPN)).  Most duplication was detected prior to 
sample selection (refer to Section 10.2.1 on page 55 for additional information).  Thirty-
three duplicate records, found during data collection because of differences in either the 
name or address of the nurses, were withdrawn from collection and subsequently 
dropped.  These duplicate records were treated as out-of-scope in the calculation of 
response. 
 
Defining Response Records 
All records containing data were reviewed to define the criteria for a response record.  
For the NSWHN, records were kept if all of the questionnaire modules were completed 
(i.e., up to the final question of the interview).  Therefore, any records for which the 
nurses did not continue to the end of the interview were dropped from the file.  
Completed questionnaires that were missing key information due to item non-response 
were also dropped.  Despite these very strict specifications, only 26 records that had met 
the criteria for a full or partial response2 during the collection phase of the survey were 
dropped from the master response file. 
 
Missing Variables 
All missing variables were set to “Not stated.”  As mentioned above, if there was item 
non-response to some key questions, the record was dropped from the responding 
sample and treated as non-response. 
 

                                                 
2  The criterion for a partial response during data collection was the completion of all modules up to and 

including the Work Stress module.  A full or partial response may include “Don’t know” and “Refused” 
responses to individual questions. 
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7.2.2 Age and Sex Edits 

In this step, the collected age for each nurse was verified by comparing it to the age on 
the sample file.  For roughly 98% of the records, the expected and collected ages were 
within a year of each other.  This proportion affirmed the quality of the information 
provided by the provincial and territorial registrars.  Records that had the values 0, 1, or 
99 were changed to the age on the sample file as these values likely signified a refusal 
since “Don’t know” and “Refused” responses were not permitted to this item.  In all other 
cases, the collected age was retained. 
 
There were very few records where sex collected during the interview was inconsistent 
with the information on the sample file.  In 21of 29 cases, information from the 
relationship questions and interviewer notes confirmed the inconsistency was the result 
of a capture error in the reporting of sex.  In the remaining 8 cases, the sex reported by 
the respondent during the interview was retained. 
 
7.2.3 Relationship Edits 

This step performs a standard set of edits against the relationship information entered for 
all members of a given household.  Some inconsistencies are corrected automatically by 
an application using a set of rules, while others are flagged for manual review and 
recoding during post-collection processing.  Because manual coding is subject to error, 
the relationship edits are repeated until the data are correct.  
 
A set of derived variables is produced through the relationship edits.  For the NSWHN, 
these include the living/family arrangement of the selected nurse (IDDHLVG) and the 
presence of children living in the household by age group (the IDDC and IDDK series for 
own children and all children, respectively).   
 
7.2.4 Pre-edit 

For all records where values were missing (blank) from the collection, the value of “9, 99, 
999, etc.” are inserted to indicate that no information was collected.  The “Don’t know” 
values returned by the CAI application as code “9” are changed to “7” in the pre-edits.  As 
well, the categories in “Mark all that apply” questions are de-strung and the values are 
converted to “1” (Yes) or “2” (No) responses.  Finally, all text answers are removed from 
the processing file and set aside to be handled separately. 
 
7.2.5 Flow Edits 

The flow edits replicate the flow patterns from the questionnaire.  In other words, flow 
edits involve answers to questions that do not apply to the respondent (and should 
therefore not have been answered).  Post-collection flow edits eliminate superfluous data 
by following the flow of the revised questionnaire implied by answers to previous, and in 
some cases, subsequent questions. 
 
Variables that are skipped based on revised flows are converted from “Not stated” to 
“Valid skip” codes (6, 96, 996, etc.).  For skips based on the answer to certain questions, 
all skipped questions are set to “Valid skip.”  For skips based on “Don’t know” and 
“Refusal,” all skipped questions are set to “Not stated.” 
 
For the NSWHN, three flow edits that were not included in the survey application were 
introduced during Head Office processing: 

1. A “check item” flow was added before question WH_Q06 so that nurses who 
were temporarily absent due to own illness or disability (WH_Q03 = 1) would not 
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flow to WH_Q06 (Are you planning to return to work in nursing?).  The flow for 
this added check item was identical to WH_C07. 

2. A “check item” was added before question MJ_Q16 to flow self-employed 
nurses around questions pertaining to a supervisor (MJ_Q16 and MJ_Q17). 

3. A “check item” was added before question HR_Q06 to flow self-employed 
nurses around HR_Q06 (Do you feel your employer expects you to work extra 
shifts or extra time?). 

 
7.2.6 Coding 

Surveys deal with a myriad of topics.  Often, specific topics require that questions be 
asked in an open-ended text format.  The coding process assigns codes to text 
responses, to facilitate analysis.   
 
Although there are many standard national and international coding structures developed 
within Statistics Canada and elsewhere, it may be necessary to develop a coding 
structure for new topics. 
 
Coding involves a decision based on the responses recorded in text format.  These 
actions include: 

• Matching the text to a pre-established standard code set 
• Examining text responses and recoding them to an existing category 
• Adding new response categories 
• Leaving the responses as “Other” after verifying that this category has been 

correctly selected 
 
In total, eight data items on the NSWHN questionnaire allowed interviewers to record 
responses in text format. 
 
Questions not coded 
WH_Q07 What, if anything, would encourage you to return to nursing?   
The text responses for this question were not coded because the variable was excluded 
from the NSWHN microdata file.  The question applied to respondents not currently 
employed in nursing in Canada and were treated as out-of-scope. 
 
AW_Q08 What was the nature of the {non-musculoskeletal} injury? 
Nurses who had a non-musculoskeletal injury were asked to describe the nature of their 
injury.  Because of the small number of nurses who flowed to this question (114), a 
decision was made to not code this item. 
 
Coding to standard code sets 
MJ_Q13 What unit or department do you work in? 
MJ_Q14 What type of nursing do you do? 
These questions asked hospital workers and non-hospital workers, respectively, to 
describe the type of direct care nursing they do at their main job.  A “look-up” table was 
used in the application to pre-code the type of nursing care based on the standard “Area 
of Responsibility” codes provided by the Canadian Institute for Health Information (CIHI). 
 

Pre-coding through the use of a look-up table 
The purpose of a look-up table is to select a name from a list in order to reduce 
the amount of manual coding that is required during processing.  Each time a 
name is selected, the appropriate code is saved for the question.  The look-up 
table included many typical names of hospital units and departments, and 
various types of nursing in other work settings.  The interviewer types the 
response and each set of consecutive three letters would then display all the 
names that matched no matter where the letters are located in the name.  The 
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correct match is then chosen.  If no match is found, the response is typed into the 
“Other – Specify” category.  The text responses are then coded manually in Head 
Office. 
 

For the coded variable MJCTYPE (Coded type of Direct Care Nursing), it was deemed 
necessary to add two non-direct care nursing codes to the standard list of 17 direct care 
nursing codes to accommodate 99 records in which the nurses stated they provided 
direct care at their main job in management or research. 
 
HH_Q04 To which ethnic or cultural group(s) did your ancestors belong? 
For this question, a response was chosen from a “pick-list” with a number of common 
responses, and the “Other – Specify” was used to record text entries for ethnicities not 
provided on the list.  At Head Office, the text was coded using the Census code set in 
order to match the 2001 Census data dictionary. 
 
Variable-specific code sets 
Manual coding rules were established for the remaining questions that involved an “Other 
– Specify” category.  Any text response for which a category already existed was recoded 
to that category.  When appropriate, new categories were added to the existing list. 
 
ED_Q01 What is your highest educational qualification in nursing? 
Coding rules were established based on the text response, the groups to which the nurse 
is registered (NR_Q01), the year began working as a nurse (WH_Q08), and other 
supporting information from the Canadian Institute for Health Information.  After recoding 
to existing categories, 188 records remained as “Other.”  These include:   

• education received in another country where the Canadian equivalency was not 
specified;  

• “certificate” that only made reference to specific subjects rather than a nursing 
program; and,  

• “diploma” without specifying  the type of nursing diploma (LPN, RPN or RN 
diploma).   

 
MJ_Q11 What is the main reason for working part-time? 
Six new categories were added to accommodate other popular and common reasons for 
wanting to work part-time.  Responses remaining as “Other” include:   

• status is part-time, but working full-time hours;  
• budget/government cuts;  
• like the variety of work part-time offers; and,  
• not enough seniority to obtain full-time work. 

 
WE_Q06 Why do you prefer to {lift or transfer patients} manually? 
One new category was added for this variable. The “Other” category includes the 
following reasons:  

• did not receive training or training was inadequate;  
• not enough on-the-job experience with lifts;  
• not enough space in the room; and,  
• depends on the situation or the patient. 

 
Some nurses felt the question was not applicable to the care they provided (caring for 
babies or patients who are mobile) and some nurses provided multiple reasons. 
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7.2.7 Consistency Edits 

This process examines consistency between different variables.  Often the consistency 
edits can be built into the questionnaire application, so this step may be minimal.  Seven 
consistency edits were applied to the NSWHN data.  These included: 
 
1. HR_Q11 – Shift changes in past 2 weeks, Temporarily Absent 2 weeks or more 

For respondents temporarily absent from their job more than 2 weeks in WH_Q02B, 
excluding the North relief nurses, there should be no responses in HR_Q11 that 
indicates a shift change in the past 2 weeks.  The response to HR_Q11 was changed 
to code 8 (I did not work in the past two weeks).  

 
2. NURSING START DATES – Year started main job is before year started nursing 

For respondents whose year started main job is before year started nursing, the 
response for year started nursing (WH_Q08) was changed to year started main job 
(MJ_Q02).  Eight records required a change.  The month field associated with each 
year was not affected. 

 
3. PAID HOURS PER WEEK AT MAIN JOB – Total is more than hours in a week 

The sum of paid hours usually worked per week at main job (HR_Q03) and paid 
overtime hours usually worked per week cannot be more than 168.  One record was 
changed - the number of overtime hours (HR_Q04) was subtracted from the usual 
hours (HR_Q03). 

 
4. HEIGHT – Change lower limit 

The height question used in the NSWHN came from the Canadian Community Health 
Survey which interviews respondents aged 12 and over.  The responses for nurses 
who were under 128.3 centimetres (4 feet 3 inches) in HW_N02D were set to “Not 
stated” to prevent possible disclosure. 

 
5. WEIGHT – Upper and lower limits for an adult 

The weight questions for the NSWHN (HW_Q03 and HW_N04) also came from the 
Canadian Community Health Survey.  To correct low values for an adult population, 
the minimum weight for persons aged 16 and 17 years in the National Longitudinal 
Survey of Children and Youth (NLSCY) was applied.  Therefore, the responses of 
nurses who weighed less than 36 kilograms (79 pounds) were set to “Not stated.”  
While the application handled the upper limit of 575 pounds, all responses over 260 
kilograms were set to “Not stated” during Head Office processing. 

 
The last two consistency edits were done in order to derive the variable AWDSUM (sum 
of absences from work in the past 12 months). 
 
6. ABSENCES FROM WORK – Resetting AW_Q14 (inclusion of disability days with 

other absences) 
AW_Q14 asks if disability days were reported with any other absences.  For records 
where the number of disability days reported in AW_Q13 was “Don’t know” or 
“Refused,” the response to AW_Q14 was set to code 2 (No, did not include these 
{injury or disability} days with any other absences). 
 
AW_Q14 was also set to code 2 if the sum of the days reported in AW_Q03, 
AW_Q04 and AW_Q09 was equal to zero. 
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7. ABSENCES FROM WORK 
Respondents who reported missing work due to own physical illness or own mental 
health should have reported at least one day in either AW_Q03 or AW_Q04.  
(AW_Q03 and AW_Q04 accepted a minimum value of 0 because of the structure of 
the questions – getting at short-term versus long-term illness, with AW_Q01 and 
AW_Q02 being prompts only.)  There were 754 records that flowed correctly to 
AW_Q03 and AW_Q04, but reported 0 days.  For these records, “Yes” responses to 
AW_Q01 and AW_Q02 were changed to “No”. 
 
This edit resulted in an increase of 754 “Valid skips” to AW_Q03 and AW_Q04 when 
we reapplied the flows.  No changes to derived variable AWDSUM were required 
because of this edit. 

 
7.2.8 Imputation 

Missing variables 
Certain variables may be missing for responding units because the respondent provided 
invalid information, or refused or did not know the answers to the survey questions.  We 
can distinguish between three types of non-response. 

1. Complete non-response is when the respondent does not provide the minimum 
set of answers.  These records are dropped and accounted for in the weighting 
process (see Chapter 1.0, page 77  for information about weighting). 

2. Item non-response is when the respondent does not provide an answer to one 
question, but goes on to the next question.  These are usually handled using the 
“Not stated” code or are imputed. 

3. Finally, partial non-response is when the respondent provides the minimum set of 
answers but does not finish the interview.  These records can be handled like 
either complete non-response or multiple item non-response. 

 
Imputation 
Imputation is the process that supplies valid values for those variables that have been 
identified for a change either because of invalid information or because of missing 
information.  The new values are supplied in such a way as to preserve the underlying 
structure of the data and to ensure that the resulting records will pass all required edits.  
In other words, the objective is not to reproduce the true microdata values, but rather to 
establish internally consistent data records that yield good aggregate estimates. 
 
For the NSWHN, imputation was done for only one variable, household income.  
Specifically, donor imputation was used to impute missing income values for item non-
response.   
 
An imputation flag has been included on the NSWHN file so that users will have 
information on the extent of imputation and on what records.  This flag has an "I" as the 
third character of the variable name (HHIQ05).  See Section 10.2.4 on page 59 for more 
information on the imputation process. 
 
7.2.9 Derived Variables 

This process creates new variables based on existing ones.  A derived variable (DV) may 
be based on one variable – re-grouping/collapsing categories; or based on several 
variables – combined together to define a new concept. 
 
The microdata file for the NSWHN includes 74 derived variables.  Refer to the document 
entitled “National Survey of the Work and Health of Nurses, 2005, Technical 
Specifications for Derived and Grouped Variables” for more information. 
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7.2.10 Weighting 

The principle behind estimation in a probability sample such as the NSWHN is that each 
nurse in the sample “represents,” besides herself or himself, several other nurses not in 
the sample.  For example, in a simple random 2% sample of the nursing population, each 
nurse in the sample represents approximately 6,000 nurses in the population. 
 
The weighting phase is a step that calculates, for each record, what this number is.  This 
weight appears on the microdata file, and must be used to derive meaningful estimates 
from the survey.  For example if the total number of RNs in Canada in 2005 is to be 
estimated, it is done by selecting the records referring to those nurses in the sample with 
that characteristic and summing the weights entered on those records. 
 
Details of the method used to calculate these weights are presented in Chapter 13.0 on 
page 77. 
 
7.2.11 Final Processing Files 

This process creates the final processing file.  The weight for each record, as described 
above, is usually added to the file at this step. 
 
For the NSWHN, two microdata files were created: 

• A Master File containing the records of nurses who responded to the survey. 
• A Share File containing a subset of the records from the Master File.  These 

records are for nurses who gave permission to share their information with the 
Canadian Institute for Health Information and Health Canada.  Records for which 
the response to the data sharing question was “No,” “Don’t know” or “Refused” 
were removed from the share file. 

 
Note that a Public Use Microdata file (PUMF) was not created for the NSWHN as 
rendering a confidential file would reduce the quality and usefulness of the data. 
 

7.3 Standard Coding Structures 

Some standards have been developed for the coding structure of the NSWHN variables in order 
to explain certain situations in a consistent fashion across all variables. 
 
Refusals 
During a CAI interview, the respondent may choose to refuse to provide an answer for a 
particular item.  The CAI system has a specific function key that the interviewer presses to 
indicate a refusal.  This information is recorded for the specific item refused and later transmitted 
to Head Office. 
 
On the NSWHN data file, an item that was refused is indicated by a code "8”.  For a variable that 
is one digit long the code is "8”, for a two-digit variable "98", for a three-digit variable "998”, etc. 
 
Don’t know 
The respondent may not know the answer to a particular item.  Again, the CAI system has a 
specific function key to describe this situation. 
 
On the NSWHN data file, the code used to indicate that the respondent did not know the answer 
to an item is "7".  For a variable that is one digit long the code is "7", for a two-digit variable "97", 
for a three-digit variable "997", etc. 
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Valid skip 
In some cases, a question was not applicable to the survey respondent.  A code "6", "96", "996", 
etc. has been used on the data file to indicate that a question or derived variable is a valid skip. 
 
In some cases, a single question or series of questions was not applicable.  For example, 
PS_Q02 (In the past 12 months, where was the pain or discomfort the most serious?) is only 
applicable for nurses who reported having had pain or discomfort in the past 12 months  
(PS_Q01 = 1).  Otherwise, there will be a code “96” for this question. 
 
In other cases, an entire module of the questionnaire was not applicable.  For example, the Hours 
at Other Jobs (HO) module was applicable only to nurses holding more than one job.  All nurses 
who held only one job have been set to a “Valid skip” ("6” or "96") for the entire module. 
 
Not stated 
In some cases, the answer to an item has been set to “Not stated.”  An item that is coded as “Not 
stated” is indicated by a code "9".  For a variable that is one digit long the code is "9", for a two-
digit variable "99", for a three-digit variable "999”, etc. 
 
The “Not stated” code may be assigned for the following reasons. 
1. As part of the CAI interview, the interviewer is permitted to enter a “Refusal” or “Don't know” 

code, as described above.  When this happens, the computer application is often 
programmed to skip out of a particular module of the questionnaire.  In the case of a 
“Refusal”, it is assumed that the line of questioning is sensitive and that the respondent would 
not answer any more questions on this particular topic.  In the case of a “Don't know", it is 
assumed that the respondent is not well enough informed to answer further questions.  As 
part of the NSWHN processing system, all of these subsequent questions were assigned a 
“Not stated” code.  A “Not stated” code means that the question was not asked of the 
respondent.  In some cases, it is not even known if the question was applicable to the 
respondent. 

 
2. A flow problem in the computer application that is corrected during post-collection processing 

could also result in some values being set to “Not stated.”  
 
3. Another situation in which “Not stated” codes are used is a result of consistency edits.  When 

the relationship between groups of variables are checked for consistency, and there is an 
error, often one or more of the variables will be set to “Not stated”. 

 
4. In a case where the questionnaire was started but not finished.  For example, there was 

some kind of interruption or the respondent decided to terminate the interview.  If there is 
enough information to meet the criteria of a responding unit, then all the remaining 
unanswered questions are set to “Not stated”.  The exception being that if it is known that a 
certain module or question is not applicable, then these questions are set to “Not applicable.” 

 
5. If one or more of the input variables for a derived variable has a “Refusal,” “Don't know” or 

“Not stated” code, then the derived variable is set to “Not stated.”  For the NSWHN, an 
exception to this rule was made for the scored Nursing Work Index variables. 

 
7.4 Naming Convention 

The NSWHN file documentation follows standards to label variable names and values.  The intent 
is to make data interpretation more straightforward for the user.  The vast majority of variables 
follow the naming conventions described below.  Some administrative or derived variables that 
are commonly used across surveys are given meaningful names where possible.  All variable 
names are, at most, eight characters long so that these names can easily be used with analytical 
software packages such as SAS or SPSS. 
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7.4.1 Format for Variable Names 

The first and second characters of the variable name refer to the questionnaire module 
in which the question was asked and, in most cases, the module from which the variable 
was derived.  Refer to Section 7.4.2  on page 35 for the acronym name of each of the 
questionnaire modules. 
 
The third character of the variable name provides information on the type of variable.  
There are five types of variables. 

_ (underscore) indicates that the variable was asked directly on the NSWHN 
questionnaire 

D means the variable was derived from two or more questions that were asked 
on the questionnaire or coded variables 

C means the variable has been coded 
G means the variable has been grouped 
I means the variable is a flag created to indicate that an item has been 

imputed 
 
The fourth and subsequent characters reflect the question number or a short descriptor 
of the variable.  Whenever possible, the grouped variable names correspond to the 
variable that it is grouping (whether it is a derived variable or a regular question).  Derived 
variables may follow immediately after the corresponding input variables (e.g., the total 
number of nursing job, CJDNJOBS follows input questions CJ_Q01 and CJ_Q02), or 
they may be placed at the end of a module (e.g., Work Stress, Smoking, and Medication 
Use).  
 
Note: Some variables do not follow the naming convention (e.g., MASTERID, AGE, 

and SEX). 
 
Examples of Variable Names 
In order to illustrate the naming convention used for variables included on the NSWHN 
data file the following examples are given. 
 

NRQ01 Refers to Q1 in the Nursing Registration module 

NR Nursing Registration module 

Q A question that is read aloud to the nurses during the interview 

01 The first question in the Nursing Registration module (NR) of the 
questionnaire 

 

WIDAUTON 
Refers to a derived variable containing the score on the 
autonomy scale of the Nursing Work Index (for nurses who work 
in direct care) 

WI Nursing Work Index module 

D Derived variable (score) 

AUTON Abbreviation used to describe the Autonomy scale of the 
Nursing Work Index 
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7.4.2 Acronym Name for the Questionnaire Modules 

The following table gives the acronyms that were used for each module of the NSWHN 
questionnaire.  The acronym is embedded in the variable name for almost all variables on 
the data file.  The acronym is the first and second characters of the variable name.  
 

Acronym Module from which the variable was 
collected or derived: 

ID Introduction and Demographics 

NR Nursing Registration 

ED Education in Nursing 

WH Work History 

CJ Current Job 

MJ Main Job 

JS Job Satisfaction 

HR Hours of Work 

HO Hours at Other Jobs 

RO Role Overload 

AW Absences from Work 

ES Employer Support Programs 

PQ Perception of Quality of Care 

WE Work Equipment 

WI Nursing Work Index 

RS Respect and Support 

EX Exposure to Risk 

GH General Health 

HW Height and Weight 

CC Chronic Conditions 

PS Pain Severity 

WS Work Stress 

DP Depression 

SM Smoking 

AL Alcohol 

MU Medication Use 

WL Work Limitations 

HH Household 
 
For more information about the survey content for each module, please refer to  
Chapter 8.0 Survey Content, on page 37. 
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8.0 Survey Content 

The National Survey of the Work and Health of Nurses (NSWHN) was designed to study the relationship 
between the work and health of nurses.  The survey was designed as a cross-sectional survey and 
represents a snapshot of nurses at the time the interviews were conducted. 
 
The survey includes a diverse set of topics.  To ensure that relevant topics were adequately addressed by 
the survey, a multidisciplinary consultation was carried out at the inception of the survey.  The selection of 
specific subject areas, priorities, and survey questions was very much a group effort with input and advice 
from the NSWHN National Advisory Group whose members were drawn from: 

• nursing organizations 
• academic institutes 
• government bodies 
• labour unions 
• health research agencies 

 
It was recommended that the NSWHN cover a broad range of characteristics and factors affecting the 
work and health of nurses.  Information was gathered about the nurse’s education and registration, the 
job and the environment they worked in, their health and lifestyle, and some characteristics of their 
household.  This section provides an outline of the content for each module of the questionnaire.  The 
different scales used in the NSWHN are discussed briefly in this chapter.  For more information or for a 
discussion on the validation of the scale scores, please see Chapter 9.0, Validation of the Survey Scales 
on page 49. 

 
8.1 Introduction and Demographics (ID) 

The first part of the interview with the selected nurse includes an explanation of the survey and 
asks basic demographic information (e.g., age, sex, and marital status) for each household 
member and their relationship to everyone else in the household. 
 
It is necessary to perform an extensive series of edits on the collected data.  The following are 
some examples of the types of editing that are carried out. 

• a birth parent should be at least 12 years older (and not more than 55 years older) than a 
birth child 

• the difference in age between a husband and wife should be less than 29 years 
 
Three sets of derived variables are including on the sample file:   

• living/family arrangement of the selected respondent;  
• presence of one or more own children in the household; and  
• presence of one or more children in the household.   

Using the demographic information makes it possible to create other variables to describe the 
nurse's family situation. 

 
8.2 Nursing Registration (NR) and Education in Nursing (ED) 

These modules of the questionnaire ask nurses about their educational qualifications and the 
regulated nursing groups in which they are registered. 
 
Type of nurse was an important variable used for sampling and analysis.  As nurses can be 
registered in more than one group, the derived variables describing nursing registration 
(NRDREG and NRDALL) are based on the information provided in items NR_Q01, NR_Q02 
(registration), CJ_Q05 (provinces/territories in which the nurse worked), and the registration 
category from which the nurse was selected. 
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The survey questionnaire did not ask nurses for their registration at their main job.  For analytical 
purposes, users should refer to the derived variable NRDREG as this variable is used to describe 
the registration domain of the main job. 
 
8.3 Work History (WH) 

The main objectives of this module were to determine if the nurse was eligible for the interview 
(i.e., currently employed in nursing in Canada) and the number of years practicing as a nurse 
(WHDYEARS).  Those who are not currently employed were asked for the reason and if they 
planned to return to work.  
 
It is important to note that many of the survey questions have “the past 12 months” as a reference 
period.  These questions were particularly difficult to answer for nurses who, during the past 12 
months: 

• began practicing as a nurse, 
• were temporarily absent from their current nursing job, or 
• began working at their current nursing job. 

 
Several derived variables were created to identify these nurses, for example,  

• WHDMOS - number of months worked (for those who started in past year),  
• WHDQ02B - duration of temporary absence from a nursing position, and  
• MJDMOS - months worked at main nursing job for those who started in past year.   

 
Users should exercise caution in the interpretation of data for nurses who began practicing in the 
past 12 months or have been working at their (main) job for less than 12 months. 
 
8.4 Current Job (CJ) 

The objectives of this module were to determine: 
• the number of nursing jobs (CJDNJOBS) 
• the number of non-nursing jobs (CJDOJOBS) 
• the provinces and/or territories in which the nurse works (CJDPROVS) 

 
Due to the small number of nurses who work in the north, many of whom are relief workers 
whose main job is in a province this module ensured that nurses who were selected to represent 
northern nurses reported their job in the north as their main job (in the Main Job (MJ) module of 
the questionnaire). 
 
8.5 Main Job (MJ) 

The main job is defined to be the nursing job at which the nurse works the most hours.  The 
exception to this rule applies to nurses who were selected for the north sample, and reported 
working in a province and a northern territory.  These nurses were asked to consider their job in 
the north to be their main job.  It is important to note that relief nurses may have had difficulty 
answering modules of the questionnaire because of short period(s) of relief work during the 
previous 12-month reference period. 
 
The following characteristics of the main nursing job were collected in this module: 

• start date (MJ_Q02 and MJ_Q03) 
• duration of work at main nursing job (MJDYEARS and MJDMOS) 
• work setting (MJDPLACE) (another domain used in sampling and analysis) 
• employment status (MJDES1) (permanent, temporary, casual, self-employed) 
• full-time/part-time work (HRGQ03) 
• direct or non-direct care (MJ_Q12) 
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• coded type of direct care nursing (MJCTYPE) 
• main job area of responsibility (MJDRESP) 
• if supervisor is a nurse (MJ_Q16) 
• if covered by a union contract or collective agreement (MJ_Q17) 

 
8.6 Job Satisfaction (JS) 

In this module, nurses were asked if they planned to leave their job within the next 12 months, 
and if so, were they planning to leave the nursing profession.  Reasons for leaving the profession 
were also explored. 
 
To avoid potentially influencing and biasing the response, this module was positioned before the 
more detailed questions about work arrangements and work environment.  
 
8.7 Hours of Work (HR) 

This module covers work hours at the main nursing job including regular paid hours, paid 
overtime and unpaid overtime.  The module also explored the frequency of shift changes and the 
expectation by the employer to work paid and unpaid overtime. 
 
Two derived variables were created from this module:   

• HRGQ03 categorizes the main job as being the equivalent to full-time work (30 or more 
hours per week) or part-time work (less than 30 hours per week) and  

• HRDMJOB provides a sum of hours usually worked per week by combining regular paid 
hours, paid overtime and unpaid overtime. 

 
8.8 Hours at Other Jobs (HO) 

Core questions (employment status, usual hours of work per week) were repeated for the second 
and third nursing jobs.  Consequently, many variables similar to those in the HR module are also 
included in the HO module.  
 
The following derived variables summarize employment and hours worked: 

• HODES2 – Employment status of second nursing job 
• HOGQ03 – Grouped hours at second nursing job 
• HODES3 – Employment status of third nursing job 
• HOGQ06 – Grouped hours at third nursing job 
• HOGQ07 – Grouped hours at all other nursing jobs 
• HRDNJOBS – Sum of weekly hours worked at all nursing jobs 
• HOGQ08 – Grouped hours at all non-nursing jobs 
• HRDAJOBS – Sum of weekly hours worked at all jobs 
 

8.9 Role Overload (RO) 

To measure role overload, nurses were asked to react to five statements, each with a five-point 
scale ranging from “Strongly agree” (code 1) to “Strongly disagree” (code 5).  The questions were 
rescaled from 0 to 4 (instead of 1 to 5) and then the rescaled questions RO_Q01, RO_Q02, 
RO_Q03, RO_Q04 and RO_Q05 were inverted.  A total Role Overload Score, RODLOAD, was 
then calculated by summing the scores of the five items (with a possible range of 0 to 20), with a 
higher score indicating more role overload. 
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8.10 Absences from Work (AW) 

Nurses were asked about the work days missed due to health reasons over the past 12 months.  
The variable AWDSUM was derived by summing the days absent for short-term illness 
(AW_Q03), long-term illness (AW_Q04), injury (AW_Q09) and disability (AW_Q13), and then 
making the following adjustments as required: 

• Disability days that were previously reported were subtracted from the sum (however, if 
the sum was less than the number of disability days, then the sum was reset to the 
number of disability days). 

• Cases where the sum of absences was higher than the number of days since the start of 
work at the main nursing job were capped at that number of days. 

 
8.11 Employer Support Programs (ES) 

Nurses who reported working for an employer were asked about programs that aim to help them 
balance their careers and personal lives.  These included: 

• childcare 
• employee assistance (counselling, substance abuse control, financial assistance, and 

legal aid) 
• fitness and recreation 
• access to a place to purchase healthy foods during shifts worked 
• flexibility in the days and hours of work 

 
8.12 Perception of Quality of Care (PQ) 

Several topics covered in this module of the questionnaire were aimed at nurses who provide 
direct care.  These included: 

• quality of care delivered during the last shift worked - by the nursing team and by the 
individual nurse - and why 

• whether the level of patient care had improved or deteriorated and the reasons for the 
positive or negative changes 

• occurrence among patients of medication errors, nosocomial infections, and falls 
• complaints from patients or their families 
• occurrence of injuries to the nurse (him or herself) 

 
8.13 Work Equipment (WE) 

This module determines if nurses who provide direct care have access to mechanical lifting 
devices such as floor and ceiling lifts to transfer patients.  Nurses are asked if their job involves 
lifting or transferring patients, if they have been properly trained to use the lifting devises, and 
about the preference, availability and frequency of their use. 
 
8.14 Nursing Work Index (WI) 

The Nursing Work Index (NWI)3 is a set of measures developed to study the nursing practice 
environment.  The questions, which were administered to nurses who worked for an employer 
and provided direct care, incorporated four components of the NWI: 

1. WIDAUTON - Autonomy Score was derived from questions WI_Q03, WI_Q04, WI_Q09, 
WI_Q10, and WI_Q12 

                                                 
3  The Nursing Work Index (Revised) was developed by Aiken L.H. and Patrician P.A., Center for Health 

Services and Policy Research, School of Nursing, University of Pennsylvania, Philadelphia 19104-6069, 
USA 
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2. WIDCNTRL - Control Over Practice Score was derived from questions WI_Q01, WI_Q05, 
WI_Q06, WI_Q07, WI_Q08, WI_Q14, and WI_Q15 

3. WIDREL - Nurse Physician Relationship Score was derived from questions WI_Q02, 
WI_Q11, and WI_Q13 

4. WIDSUPRT - Organizational Support Score was derived from questions WI_Q01, 
WI_Q02, WI_Q04, WI_Q05, WI_Q06, WI_Q07, WI_Q09, WI_Q10, WI_Q11, and WI_Q15 

 
Each question involved a four-point likard scale ranging from “Strongly agree” to “Strongly 
disagree”.  In response to feedback from nurses during pilot testing, the NSWHN added a 
“Not applicable” response category.   
 
The answers were rescaled for each question from 0 to 3 (instead of 1 to 4) and then inverted.  
When a score was being calculated for each component, there was a possibility that one or more 
of the questions making up the score had a non-response (“Not applicable,” “Don’t know” or 
“Refusal”).  If the number of questions with a non-response code was above a certain threshold, 
the score for the component was set to “Not stated”.  This threshold was one or two questions 
depending on the number of questions making up the component.   
 
The score for each component was calculated by summing the value of each question in the 
component and adjusting (pro-rating) the score, if required.  The score range for each component 
varied according to the number of questions that made up the component.  Higher scores indicate 
a more positive nursing environment. 
 
Refer to Chapter 9.0, Validation of the Survey Scales, on page 49 for more information about 
these variables. 
 
8.15 Respect and Support (RS) 

This measure is from Siegrist's effort-reward imbalance scale.  The categories used in the original 
measure were modified based on feedback from nurses during pilot testing – too many scales 
and too many different response categories.  The RS module repeated the same categories used 
in the preceding Nursing Work Index module. 
 
Similar to the Nursing Work Index module, the answers were rescaled for each question from 0 to 
3 (instead of 1 to 4) and then inverted.  The score, RSDIMBAL (Effort-Reward Imbalance Score), 
was calculated by summing the values of RS_Q01, RS_Q02 and RS_Q03 (with a possible range 
of 0 to 9).  A higher score indicates a greater level of respect and support at work. 
 
8.16 Exposure to Risk (EX) 

Nurses who provided direct care were asked about: 
• the perceived risk of infectious disease outbreak due to exposure in the workplace,   
• the occurrence of physical assault and emotional abuse in the workplace, and  
• needle stick and other sharp object injuries. 

 
Dr. Michael S. Kerr of the Institute for Work and Health (IWH) and the University of Western 
Ontario (UWO) designed the scale that measures the perceived risk of an infectious disease 
outbreak due to exposure in the workplace.  To measure this concern, nurses were asked to 
react to five statements, each with a four-point scale ranging from “Strongly agree” to “Strongly 
disagree.”  The questions were rescaled from 0 to 3 (instead of 1 to 4) and then, with the 
exception of EX_Q01, each of the rescaled questions were inverted.  The derived variable, 
EXDCNCRN (Concern about infectious disease outbreak (score)), was calculated by summing 
the values of the five questions (EX_Q01 to EX_Q05).  A higher score indicates a greater level of 
concern or perceived risk due to exposure at the workplace for the main nursing job. 
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The questions relating to physical assault and emotional abuse were adapted from questions 
used in the (Canadian) Nursing Occupational Groups Survey. 
 
The questions about needle stick injuries were taken from a module in Statistics Canada’s 
Canadian Community Health Survey, Cycle 2.1. 
 
8.17 General Health (GH) 

This module, consisting of two questions, asked all nurses to rate their own health.  These 
questions are used in a number of Statistics Canada’s social surveys, including the Canadian 
Community Health Survey. 
 
The file contains two derived variables: 

1. GHDHDI - Self-rated Health (Health Description Index) 
2. GHDMHI - Self-rated Mental Health (Mental Health Index) 

 
8.18 Height and Weight (HW) 

This module was adapted from questions used in Statistics Canada’s Canadian Community 
Health Survey.  All of the variables for this module were derived with the exception of HW_Q01, 
which identifies female nurses who were pregnant at the time of the interview. 
 
The Body Mass Index (BMI) is a measure of the nurse’s weight relative to their height.  Female 
nurses who reported being pregnant at the time of the interview were excluded from the BMI 
measures HWDBMI and HWDISW. 
 
8.19 Chronic Conditions (CC) 

Nurses were asked if they had a specific “long-term condition that has lasted or is expected to 
last 6 months or more and that has been diagnosed by a health professional.”  The chronic 
conditions included: 
 

• Allergies 
• Asthma 
• Fibromyalgia 
• Arthritis or rheumatism (excluding 

fibromyalgia) 
• Back problems (excluding 

fibromyalgia and arthritis) 
• High blood pressure 
• High cholesterol levels 
• Migraine headaches 
• Diabetes 

• Heart disease 
• Cancer 
• Stomach or intestinal ulcers 
• Sleep disorder (such as sleep apnea) 
• Bowel disorder (such as Crohn’s Disease or 

colitis) 
• Thyroid condition 
• Chronic fatigue syndrome 
• Multiple chemical sensitivities 
• Depression 

 
A derived variable, CCDDIAG, indicates the nurse answered “Yes” to at least one of the long-
term conditions. 
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8.20 Pain Severity4 (PS) 

This module measured whether the nurse had any activity-limiting pain in the past 12 months, 
and the part of the body where the pain or discomfort was most serious.  The severity of the pain 
and the frequency with which the pain limited their ability to do their job as a nurse were also 
measured. 
 
Nurses who attributed the pain to work-related factors were asked to specify these factors. 
 
8.21 Work Stress (WS) 

All work stress questions refer to the nurse’s main job. 
 
Jobs that are hypothesized to be the most stressful are “high-strain” jobs (Karasek et al. 1979) – 
those that place high demands on the workers but offer them few opportunities to use skills and 
make decisions. 
 
To measure the various components of work stress, nurses were asked to react to five 
statements, each with a five-point scale ranging from “Strongly agree” to “Strongly disagree.”  The 
12 questions (WS_Q01 to WS_Q12) were rescaled from 0 to 4 (instead of 1 to 5) and then the 
rescaled questions WS_Q04, WS_Q05, WS_Q08, and WS_Q10 were inverted. 
 
A score was derived for each of the three components of job strain: 

1. WSDPSY - Psychological Demands was derived from questions WS_Q05 and WS_Q06 
2. WSDAUT - Decision Latitude: Decision Authority was derived from questions WS_Q03 

and WS_Q09 
3. WSDSKI - Decision Latitude: Skill Discretion was derived from questions WS_Q01, 

WS_Q02 and WS_Q04 
 
Scores were calculated by summing the item scores for each component.  The scoring algorithm 
was created so that higher scores indicated greater psychological demands, less decision 
authority, or less skill discretion. 
 
Although not included on the data file, a score for decision latitude can be calculated by summing 
the scores for decision authority and skill discretion:  (WS_Q03, WS_Q09) + (WS_Q01, WS_Q02, 
WS_Q04).  A higher score indicates less decision latitude. 
 

4. WSDJST - Job Strain was derived from questions WS_Q01, WS_Q02, WS_Q03, 
WS_Q04, WS_Q05, WS_Q06 and WS_Q09 

 
The job strain ratio was calculated by dividing the adjusted score for psychological demands by 
that of decision latitude. A small constant (0.1) was added to the numerator and denominator to 
avoid division by 0.  Nurses were classified for this analysis as having high job strain if the value 
of the ratio was 1.2 or higher.  In many studies of associations between job strain and health, job 
strain has been defined as those scores that fall above the median on demands and below the 
median on latitude.  Using a quotient to measure job strain is a relatively new approach, but it 
allows more flexibility in choosing cut-points to classify high-strain jobs. (Schnall et al., 1994).  
Both the “quotient” and “median” approaches are congruent with theory.  (Note: The derived 
variable for job strain used in the analysis for the report differs slightly from the job strain variable 
on the 2005 NSWHN data file.) 

                                                 
4  The questions in this section, developed by Dr. Michael Kerr of the (Canadian) Institute of Work and 

Health, were adapted from the chronic pain grade by Von-korff. 

 



National Survey of the Work and Health of Nurses, 2005 – User Guide 
 

 
44  Special Surveys Division 
  February 23, 2009 

 
The derived variables for three other elements of work stress are also included on the data file.  
In each case, a higher score indicates greater work stress. 
 

5. WSDJIN - Job Insecurity was derived from question WS_Q07 
6. WSDPHY -  Physical Exertion was derived from question WS_Q08 
7. WSDSOC - Social Support was derived from questions WS_Q10, WS_Q11 and WS_Q12 

 
Higher scores indicate greater job insecurity, greater physical exertion, and less social support. 
 
8.22 Depression (DP) 

The items used to measure depression in the NSWHN are based on the work of Kessler and 
Mroczek from the University of Michigan.  They selected a subset of items from the Composite 
International Diagnostic Interview (CIDI) that measure a major depressive episode (MDE).  The 
CIDI questions cover a cluster of symptoms for a depressive disorder, which are listed in the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R) (American Psychiatric 
Association 1987).   
 
The short-form of MDE used in the NSWHN was developed to operationalize Criteria A through C 
of the DSM-III-R diagnosis of MDE.  The diagnostic hierarchy rules defined in the Criterion D (not 
superimposed on schizophrenia, schizophrenia form disorder, delusional disorders, or psychotic 
disorders NOS) were ignored. 
 
For additional information, refer to the following Internet sites: 

National Comorbidity Survey: www.hcp.med.harvard.edu/ncs/  
Composite International Diagnostic Interview (CIDI): www.who.int/msa/cidi/index.htm

 
Screening for Depression 
Two questions were used to screen for depression.  The first was: 

DP_Q02 During the past 12 months, was there ever a time when you felt sad, blue, or 
depressed for 2 weeks or more in a row? 

 
Nurses who replied “Yes” to this question were then asked a set questions which asked them to 
think about the 2-week period during the past 12 months when these feeling were the worst.  
Those who answered “No” to the first screening question or were skipped out of the first set of 
questions went on to the second screening question: 

DP_Q16 During the past 12 months, was there ever a time lasting 2 weeks or more when you 
lost interest in most things like hobbies, work, or activities that usually give you 
pleasure? 

 
Nurses who replied “Yes” to the second screening question were asked a similar set of follow-up 
questions that asked them to think about the 2-week period during the past 12 months when they 
had the most complete loss of interest in things. 
 
Derived Variables for Depression 
Collectively, several derived variables describe depression: 
 
1. DPDSF - Derived Depression Scale (Short Form Score) was derived from questions 

DP_Q02, DP_Q05, DP_Q06, DP_Q08A, DP_Q08B, DP_Q10 to DP_Q13, DP_Q16, to 
DP_Q19, DP_Q21A, DP_Q21B and DP_Q23 to DP_Q26 

 
This variable assessed the depression level of nurses who felt depressed or lost interest in things 
for 2 weeks or more in the previous 12 months.  These include normal periods of sadness (e.g., 
after the death of a loved one) as well as “serious” depression. 

http://www.hcp.med.harvard.edu/ncs/
http://www.who.int/msa/cidi/index.htm
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To derive a depression score, all nurses were assigned an initial value of 0.  For each of the eight 
criteria listed below that was met, a value of 1 was added to the initial value; therefore, the total 
score could range from 0 to 8: 
• “Yes” to either screening question, DP_Q02 (feeling sad, blue or depressed) or DP_Q16 

(lost interest in most things) 
• “Yes” to DP_Q05 (losing interest) 
• “Yes” to DP_Q06 or DP_Q19 (feeling tired) 
• A change of weight of at least 10 pounds (4.5 kilograms), indicated in DP_Q08A and 

DP_Q08B, or DP_Q21A and DP_Q21B 
• “Every night” or “Nearly every night” to DP_Q10 or DP_Q23 (trouble falling asleep) 
• “Yes” to DP_Q11 or DP_Q24 (trouble concentrating) 
• “Yes” to DP_Q12 or DP_Q25 (feeling down on yourself) 
• “Yes” to DP_Q13 or DP_Q26 (thoughts about death) 

 
Higher scores indicate a higher level of depression. 
 
2. DPDPP - Depression Scale (Probability of Caseness to Respondents) was derived from 

questions DP_Q02, DP_Q05, DP_Q06, DP_Q08A, DP_Q08B, DP_Q10 to DP_Q13, DP_Q16 
to DP_Q19, DP_Q21A, DP_Q21B and DP_Q23 to DP_Q26 

 
This variable calculates the probability (expressed as a proportion) that the nurse would have 
been diagnosed as having experienced a major depressive episode (MDE) in the past 12 months, 
if they had completed the Long-Form Composite International Diagnostic Interview (CIDI). 
 
If the estimate is 0.9 or more, that is, a 90% or more likelihood of experiencing a MDE, the nurse 
is considered to have experienced a depressive episode in the previous 12 months.  To obtain a 
probability of 0.9, nurses had to score 5 or more. 
 
A probability of caseness of 0 was assigned to nurses who answered “No” to the stem questions. 
 
3. DPDWK - Number of weeks feeling depressed in the past 12 months was derived from 

questions DP_Q14, DP_Q27, DP_Q08A and DP_Q21A 
 
This derived variable indicates the number of weeks the nurse felt depressed or lost interest in 
most things during the past 12 months.  Therefore, nurses who did not report or did not show any 
signs of these behaviours were excluded from the population for this variable. 
 
4. DPDMT - Specific month last felt depressed was derived from questions DP_Q14, DP_Q15, 

DP_Q27, DP_Q28, DP_Q08A and DP_Q21A 
 
This derived variable indicates the number of weeks the nurse felt depressed or lost interest in 
most things during the past 12 months.  Nurses who did not report or did not show any signs of 
these behaviours were excluded from the population for this variable, as were nurses who were 
depressed for more than 51 weeks. 
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8.23 Smoking (SM) 

The objective of the smoking module was to derive type of smoker.  Based on the nurse’s 
smoking behaviour, including lifetime cigarette consumption, the derived variable SMDTYPE 
categorizes nurses as a: 

1. Daily smoker 
2. Occasional smoker  (former daily smoker) 
3. Occasional smoker  (never a daily smoker or smoked less than 100 cigarettes in lifetime) 
4. Former daily smoker (non-smoker now) 
5. Former occasional smoker (smoked at least one whole cigarette, non-smoker now) 
6. Never smoked (a whole cigarette) 

 
8.24 Alcohol (AL) 

The objective of the alcohol module was to derive type of drinker.  Based on the nurse’s alcohol 
consumption during the past 12 months, the derived variable ALDTYPE categorizes the type of 
drinker as: 

1. Regular drinker 
2. Occasional drinker 
3. Former drinker 
4. Never drank 

 
8.25 Medication Use (MU) 

All nurses were asked about their use of medications, both prescription and over-the-counter, 
during past month (i.e., the period of approximately four weeks preceding the interview).  These 
included: 

• Pain relievers such as aspirin or Tylenol (including arthritis medicine and anti-
inflammatories) 

• Tranquilizers such as Valium or Ativan 
• Diet pills such as Dexatrim, Ponderal or Fastin 
• Antidepressants such as Prozac, Paxil or Effexor 
• Codeine, Demerol or morphine 
• Medicine for blood pressure 
• Diuretics or water pills 
• Sleeping pills such as Imovane, Nytol or Starnoc 
• Stomach remedies

A derived variable, MUDUSER, indicates the use of at least one type of the medication in the past 
month. 
 
8.26 Work Limitations (WL)  

This module determined the frequency of health-related work limitations stemming from the 
nurse’s physical or mental health problems.   
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8.27 Household (HH) 

The household module provides additional social characteristics about the nurses and/or their 
households.  These variables combined with the demographic information collected in the Entry 
component of the application, help us interpret and analyse the survey data, and permit 
comparisons to the Canadian population.  The information collected in the Household module, 
combined with the household information collected in the Entry component of the survey includes:  

• Language of nurse 
• Ethnicity or cultural ancestry of nurse 
• Household composition 
• Household income 

 
Household Income 
Question HH_Q05 asked the nurse to report the combined income of all household members 
during t  he past 12 months.  Income information provides an indicator of the family’s economic 
situation.  As income is an important variable, a value for household income was imputed if the 
nurse did not answer this question.  See Section 10.2.4 on page 59 for a detailed explanation on 
how household income was imputed. 
 
Derived Variables 
Several derived variables were created from the household demographic information collected: 

HHDQ04 Assigns a single ethnic/cultural group to the nurse from the various combinations 
that were reported. 

 
IDDHSIZE Provides the household size (i.e., the total number of people who usually live in 

the same dwelling as the nurse) 
 
IDDHLVG Describes the living arrangement of the nurse in relation to the rest of the 

household members.  Most often, the nurse is the spouse and/or parent of the 
household, but he or she can be the child living with parents and siblings. 

 
IDDC--- A series of variables identifies the number of own children (i.e., related by 

blood, marriage or adoption to the nurse).  Each variable defines a specific age 
range: 

 
• IDDCLE17 Presence of one or more own child in the household less than 18 

years old 
• IDDCLE5 Number of own children in household aged 0 to 5 years 
• IDDCL611 Number of own children in household aged 6 to 11 years 
• IDDC1217 Number of own children in household aged 12 to 17 years 
• IDDC1825 Number of own children in household aged 18 to 25 years 
• IDDCGT25 Number of own children in household over 25 years old 

 
IDDK--- A similar series of variables identifies the number of children in the household.  

These include the nurse’s own children and children of other household 
members (who can also be siblings of the nurse). 

 
• IDDKLE17 Presence of one or more child in the household aged less than 

18 years old 
• IDDKLE5 Number of children in household aged 0 to 5 years 
• IDDK611 Number of children in household aged 6 to 11 years 
• IDDK1217 Number of children in household aged 12 to 17 years 
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9.0 

                                                

Validation of the Survey Scales 

9.1 Validation of Scale Data 

Scale Definition 
Some concepts used in the National Survey of the Work and health of Nurses (NSWHN) are 
measured through the use of a scale.  A scale is simply a group of questions or items that 
measures a certain concept when the answers to the items are combined.  The questions that 
make up a scale can measure one or more factors. 
 
For example, the Nursing Work Index (NWI)5 is a set of measures developed to study the nursing 
practice environment.  (See Aiken LH, Patrician PA, “Measuring organizational traits of hospitals: 
The Revised Nursing Work Index” in Vol. 49, No. 3 of Nursing Research, 2000, 146-53.)  The 
NSWHN incorporated three components or factors of the NWI – autonomy, control over practice, 
and nurse-physician working relations.  Nurses who worked for an employer and provided direct 
care were asked 15 questions from the NWI that covered these three factors. 
 
Scales and Calculations 
For each factor measured by a scale, a score is calculated.  The score for a particular factor can 
be used to give an ordering of individuals.  For example, a significantly high percentage of nurses 
in hospitals had low autonomy compared to the percentage of nurses who worked in community 
health and other settings.  The score for a particular factor is usually based on a series of items, 
since one single item usually cannot measure the factor with adequate precision. 
 
During the development of the NSWHN, when consideration was being given to what 
scales should be used to measure a particular concept, an attempt was made to select 
scales that had been used in other studies. 
 
Evaluation of Scale Questions 
In some instances, the wording of certain questions in the original scale was modified.  
Sometimes the scale that was used had not been developed for all nursing groups or had been 
used for small samples.  Given these concerns, it was felt that the factor structures of the scales 
used in the NSWHN could be different from the ones given in the literature.  
 
9.2 Calculation of Scores 

In most cases, the score for each factor was calculated by summing the values for each individual 
item that made up the factor.  In some cases some rescaling of values was done before the final 
score was calculated.  In addition, the score for some factors were pro-rated in the case of non-
response to items making up those factors.  The following example illustrates how factor scores 
were computed. 
 
Example of Score Calculation 
Two factors measured by the Work Stress scale are Skill Discretion and Decision Authority.  
These factors are made up of the following questions: 
 
Decision Latitude:  Skill Discretion component (WSDSKI) 

WS_Q01 Your job required that you learn new things. 
WS_Q02 Your job required a high level of skill. 
WS_Q04 Your job required that you do things over and over. 

 

 
5  See Aiken LH, Patrician PA, “Measuring organizational traits of hospitals: The Revised Nursing Work 

Index” in Vol. 49, No. 3 of Nursing Research, 2000, 146-53.   
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Decision Latitude:  Decision Authority component (WSDAUT) 

WS_Q03 Your job allowed you freedom to decide how you did your job. 
WS_Q09 Your had a lot to say about what happened in your job. 

 
The answer categories for these items were: 

1 Strongly agree 
2 Agree 
3 Neither agree nor disagree 
4 Disagree 
5 Strongly disagree 

 
The answers to each question were rescaled from codes 1 to 5 to codes 0 to 4.  The category 
"Strongly agree" was scored as 0, "Agree” was scored as 1, and "Strongly disagree" was scored 
as 4.  The value for WS_Q04 was then inverted due to negative loading (see below). 
 
The score for each of these components categories, when added together, result in a decision 
authority discretion score ranging from 0 to 8.  A low score of zero represents greater decision 
latitude (and the absence of work-related stress) for this factor and a high score of 8 indicates 
less decision latitude (and a higher degree of work-related stress) for this factor. 
 
For most of the scores calculated for the NSWHN, a score of zero represents the absence of a 
problem.  However, there are exceptions to this which are noted in the documentation for each 
scale. 
 
Negative Loading 
Note that the third item in the skill discretion factor, WS_Q04 (Your job required you to do things 
over and over) is in the opposite direction compared to the other items.  In fact the item loaded 
"negatively" into the factor. Therefore when computing the score the value for this item was 
reversed (i.e., “Strongly agree” was scored as 4, “Agree” as 3, and “Strongly disagree” as 0).  In 
the documentation for each scale any item that was reversed for the scoring algorithm due to a 
negative loading is indicated. 
 
Non-response Code 
When the score was being calculated for each factor there was a possibility that one or more of 
the items making up the score had a non-response code (i.e., Don't know, Refusal or Not stated).  
If the number of items with a non-response code was above a certain threshold, the factor score 
was set to “Not stated”.  Generally, this threshold depended on the number of items in the factor 
or scale being measured. 
 
Raw Values 
It should be noted that in addition to the scores, the raw value for each question is included on 
the microdata file (for example, codes 1 to 5 for the questions in the Work Stress module).  This 
will allow researchers to consider alternate factor structures if desired. 
 

9.2.1 Reliability Measures for Scales 

Reliability refers to the accuracy, dependability, consistency, or ability to replicate a 
particular scale.  In more technical terms, reliability refers to the degree to which the 
scale scores are free of measurement error.  There are many ways to measure reliability. 
 
Cronbach’s Alpha 
One of the most commonly used reliability coefficients is Cronbach’s alpha (Cronbach 
and Warrington 1951), a measure of the internal consistency of the items within the 
factor.  It is based on the average covariance of items.  It is assumed that items within a 
factor are positively correlated with each other because they are attempting to measure, 
to a certain extent, a common entity or construct. 
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Cronbach’s alpha can be viewed as an estimate of the correlation between the total score 
across a series of items from a rating scale and the total score that would have been 
obtained had a comparable series of items been employed.  Another interpretation of 
Cronbach’s alpha is the squared correlation between the score an individual obtains on a 
particular factor (the observed score) and the score he or she would have obtained if 
questioned on all possible items in the universe (the true score).  Since alpha is 
interpreted as a correlation coefficient, it ranges from 0 to 1.  Generally, it has been 
shown that alpha is a lower bound to the reliability of a scale of  items (Novick and 
Lewis 1967).  In other words, in most situations, alpha provides a conservative estimate 
of a score’s reliability. 

n

 
Satisfactory Reliability 
It is difficult to specify a single level that should apply in all situations.  Some researchers 
believe that reliabilities for widely used scales should not be below 0.8.  At that level, 
correlations are affected very little by random measurement error.  At the same time, it is 
often costly in terms of time and money to obtain a higher reliability coefficient.  For some 
of the factors for which scores were computed for the National Survey of the Work and 
Health of Nurses, reliabilities are below the 0.8 level.  The Cronbach’s alpha for each 
score calculated is provided below. Researchers can determine for themselves if a score 
has adequate reliability for their specific purposes.  Finally, the Cronbach’s alpha for each 
factor score in the NSWHN was computed using the SAS software.  Typically, the alpha 
coefficients calculated using SAS are lower than those calculated using the SPSS 
software. 
 
Note that although we describe some of the derived variables for the Depression module 
of the questionnaire as scales, they are unsuited for measuring the internal consistency 
of the items using Cronbach’s alpha because the items that make up these scales do not 
have a common rating. 
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Scale / Factor Questions involved Cronbach’s 
alpha (raw) 

Item that 
lowers 

Cronbach’s 
alpha the 

most when 
excluded 

Cronbach’s 
alpha when 

item is 
excluded 

Nursing Work Index (WI):     

1. Autonomy6(WIDAUTON)  WI_Q03, WI_Q04, WI_Q09, 
WI_Q10, WI_Q12 0.934 WI_Q09 0.909 

2. Control over Practice 
(WIDCNTRL)7 

WI_Q01, WI_Q05, WI_Q06, 
WI_Q07, WI_Q08, WI_Q14, 
WI_Q15 

0.905 WI_Q05 0.879 

3. Nurse Physician8 Relationship 
(WIDREL) WI_Q02, WI_Q11, WI_Q13 0.959 WI_Q13 0.933 

4. Organizational Support9 
(WIDSUPRT) 

WI_Q01, WI_Q02, WI_Q04, 
WI_Q05, WI_Q06, WI_Q07, 
WI_Q09, WI_Q10, WI_Q11, 
WI_Q15 

   

Respect and Support:  Effort-
reward Imbalance (RSDIMBAL) RS_Q01, RS_Q02, RS_Q03    

Exposure to Risk:  Concerns 
about infectious disease outbreak 
(EXDCNCRN) 

EX_Q01, EX_Q02, EX_Q03, 
EX_Q04, EX_Q05 0.823 EX_Q05 0.760 

Role Overload (RODLOAD) RO_Q01, RO_Q02, RO_Q03, 
RO_Q04, RO_Q05 0.841 RO_Q03 0.785 

Work Stress (WS):     

1. Decision Latitude:  Skill 
Discretion (WSDSKI) WS_Q01, WS_Q02, WS_Q04 0.230  Negative 

value 

2. Decision Latitude:  Decision 
Authority Discretion (WSDAUT) WS_Q03, WS_Q09 0.543 n/a  

3. Psychological Demands 
(WSDPSY) WS_Q05, WS_Q06 0.351 n/a  

4. Job Insecurity (WSDJIN) WS_Q07    
5. Physical Exertion (WSDPHY) WS_Q08    
6. Social Support (WSDSOC) WS_Q10, WS_Q11, WS_Q12    

7. Job Strain (WSDJST) 
WS_Q01, WS_Q02, WS_Q03, 
WS_Q04, WS_Q05, WS_Q06, 
WS_Q09 

   

Co-worker Support10 WS_Q10, WS_Q12 0.347 n/a  
 
 

                                                 
6 For the Autonomy scale, a prorated score was calculated if one of the items had a response of “Not applicable” and 

all of the other items were answered. 
7  For the Control over Practice scale, a prorated score was calculated if two items had a response of “Not applicable” 

and the remaining items were answered. 
8  For the Nurse Physician Relationship scale, a prorated score was calculated if one item had a response of “Not 

applicable” and the other items were answered. 
9  For the Organizational Support scale, a prorated score was calculated if two items had a response of “Not 

applicable” and the remaining items were answered. 
10 A derived variable for Co-worker Support is not included on the NSWHN file.  Cronbach’s alpha is included here for 

information. 
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10.0 Data Quality 

10.1 Response 

In surveys, non-response results from the inability to obtain information for a unit in the sample.  
Non-response can be classified into two types:  total (unit) non-response, and partial (item) non-
response.  Unit non-response arises when none of the questions for a unit is available.  Such a 
unit is labelled a non-respondent.  Item non-response is characterized by the inability to gather 
some of the information, but enough information is observed to qualify the unit as a respondent. 
 
For any survey, response rates are used to measure the effectiveness of the data collection 
process and are a good indicator of the quality of the estimates produced.   
 
The following terms are relevant to understanding the tables describing the National Survey of the 
Work and health of Nurses (NSWHN) in this chapter: 
 

The total population refers to the number of regulated nurses in Canada in 2005 based on 
information provided by the provincial and territorial regulatory authorities. 
 
A respondent applies to each nurse’s questionnaire that contained enough information to 
consider it complete.  For the NSWHN, only nurses who finished the interview (i.e., went to 
the end of the questionnaire and answered the data sharing question) were considered to be 
respondents. 
 
A non-respondent is an in-scope nurse for which we did not obtain a completed 
questionnaire.  Non-response can occur either because the nurse refused to do the survey, 
could not be traced or contacted, or because the interviewer was unable to complete the 
interview. 
 
Out-of-scope refers to nurses who were selected into the sample, but were not part of the 
target population.  The nurse may be out-of-scope either because he/she was no longer 
employed in nursing in Canada, institutionalized, deceased, or residing outside of Canada.  
Duplicate records found during data collection were also treated as out-of-scope.  The sum of 
the number of out-of-scope and in-scope nurses equals the sample size. 
 
The response rate is defined as the number of respondent nurses over the number of  
in-scope nurses. 
 
The refusal rate is defined as the number of nurses who refused over the number of in-
scope nurses. 
 
Contact refers to speaking with the nurse or someone in the nurse’s household. 
 
Non-contact refers to unsuccessful attempts to reach nurses throughout the collection period 
despite efforts to trace nurses who moved or could not be reached after many unsuccessful 
calls. 
 
The non-contact rate is defined as the number of nurses who could not be reached/traced 
over the number of in-scope nurses. 
 
The non-response rate is defined as the number of nurses who for whom a completed 
questionnaire was not obtained over the number of in-scope nurses. 
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10.1.1 Response Rates 

The following flow chart shows a breakdown of the total sample according to what 
transpired after the case was sent to the regional office for collection.  We were unable to 
contact 12.8% of the initial sample (or 3,136 cases).  Of the cases that were contacted 
87.7% responded to the survey and the majority of those agreed to share their 
information with Statistics Canada’s partners (The Canadian Institute for Health 
Information and Health Canada). 

 

 
 

Total 
Population 

Legend 

  98.2% 1.8%

Non-sharers

  18,348 328

7.6% 4.8% 87.7% 

  Sharers

Refusal/NR OOS Respondents 
1,616 1,015 18,676 

21,307 3,136 
87.2% 12.8% 

Conditional dist'n 100.0%

Contact Non-contact 

Description Total Sample
Total 24,443

Initial 
Sample Out-of-scope Respondents (1) Sharers (2) 

Province/Territory 
#  # # % # % # % 

Newfoundland and 
Labrador 7,991 2,069 59 2.9 1,625 80.8 1,607 98.9 

Prince Edward Island 2,087 1,026 61 5.9 756 78.3 744 98.4 
Nova Scotia 12,332 2,053 89 4.3 1,626 82.8 1,617 99.4 
New Brunswick 10,694 2,011 95 4.7 1,508 78.7 1,500 99.5 
Quebec 82,123 2,887 160 5.5 2,195 80.5 2,141 97.5 
Ontario 120,689 3,001 136 4.5 2,205 77.0 2,174 98.6 
Manitoba 14,498 2,414 74 3.1 1,935 82.7 1,884 97.4 
Saskatchewan 11,795 2,567 103 4.0 2,012 81.7 1,984 98.6 
Alberta 32,688 2,780 88 3.2 2,176 80.8 2,114 97.2 
British Columbia 35,569 3,035 122 4.0 2,263 77.7 2,212 97.7 
North 1,526 600 28 4.7 375 65.6 371 98.9 

Canada 331,992 24,443 1,015 4.2 18,676 79.7 18,348 98.2 

 
(1) The response rate excludes partial interviews, refusals, no contacts, and other non-

response situations. 
(2) The share rate is calculated as a percentage of the respondents. 



National Survey of the Work and Health of Nurses, 2005 – User Guide 
 

 
Special Surveys Division  55 
February 23, 2009 

10.2 Survey Errors 

The estimates derived from this survey are based on a sample of nurses.  Somewhat different 
estimates might have been obtained if a complete census had been taken using the same 
questionnaire, interviewers, supervisors, processing methods, etc. as those actually used in the 
survey.  The difference between the estimates obtained from the sample and those resulting from 
a complete count taken under similar conditions, is called the sampling error of the estimate.  
Errors which are not related to sampling may occur at almost every phase of a survey operation.  
Interviewers may misunderstand instructions, respondents may make errors in answering 
questions, the answers may be incorrectly entered on the questionnaire and errors may be 
introduced in the processing and tabulation of the data.  These are all examples of non-sampling 
errors. 
 
Over a large number of observations, randomly occurring errors will have little effect on estimates 
derived from the survey.  However, errors occurring systematically will contribute to biases in the 
survey estimates.  Considerable time and effort were taken to reduce non-sampling errors in the 
survey.  Quality assurance measures were implemented at each step of the data collection and 
processing cycle to monitor the quality of the data.  These measures include the use of highly 
skilled interviewers, extensive training of interviewers with respect to the survey procedures and 
questionnaire, observation of interviewers to detect problems of questionnaire design or 
misunderstanding of instructions, procedures to ensure that data capture errors were minimized, 
and coding and edit quality checks to verify the processing logic.   
 

10.2.1 The Frame 

For each type of nurse in each province, there exists a regulating body that collects and 
maintains membership information (there are roughly 26 provincial nursing organizations 
across Canada).  A nurse must be registered in a given province in order to work there.  
Each organization sent Statistics Canada its membership list and Statistics Canada 
compiled the lists to create the survey frame.  Some of the challenges that the NSWHN 
faces is the varying degrees of quality of information between membership lists, 
accounting for multiple registrations and timeliness of the frame. 
 
Timeliness 
To ensure the most up-to-date version of the frame possible, Statistics Canada received 
registration files from the provincial organizing bodies in the summer and fall of 2005.  
This ensured that the most up-to-date registration lists were used.  This avoids significant 
difficulties with out-of-date information as well as undercoverage or overcoverage. 
 
Duplicates/ Multiple registrations 
Since the unit of study for the NSWHN is the nurse (not the registration), it is important to 
keep only one record per nurse on the frame so that the sum of the weights adds up to 
the total number of nurses in the population.  Because of the way the frame was created, 
it was expected that it might contain duplicate records.  Ideally, there should be one 
record per nurse.  To achieve this as many duplicates as possible were found and 
treated.  Any records where all of the fields in the previous chart were identical were 
deleted.  There were a negligible number of identical records on the frame (about 20).  
However, it was found that other types of duplicate records existed on the frame.  The 
remaining duplicates were divided into two classifications: Type I and Type II.   

Type I Duplicates 
Type I duplicates were duplicate records within a type of nurse and province of 
registration combination.  Judging from the data provided for these records, these 
duplicates occurred when a nurse changed address or phone number.  The 
information is updated on the registrar’s database but the original record might not 
be deleted.  These cases were identified by matching on:  type of nurse, province 
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of registration, registration number, last name, first name, age and sex.  In the case 
of these duplicates all possible phone numbers were kept on the frame (as we 
were unsure which phone number was the most up-to-date) and then all but one 
record was deleted.  On the entire frame 50 Type I duplicate records were deleted. 
 
Type II Duplicates 
Type II duplicate records occur when a nurse is registered in more than one 
province and/or when a nurse is registered as more than one type of nurse.  As a 
result, there is more than one record for a given nurse on the frame.  It is possible 
that a nurse may be correctly registered in more than one province or as more than 
one type; consider a nurse living near the border of two provinces and working in 
both.  We identified these nurses by matching on last name, first name, age and 
sex.  There were 2,320 records identified as Type II duplicates.  
 
The NSWHN questions focus only on the nurse’s main job, but since it is unknown 
which record on the frame corresponds to the nurse’s main job the following 
approach was taken.  For Type II duplicates, we kept only the registration 
information that came from the stratum with the smallest weights (i.e., the stratum 
with the largest sampling fraction).  This was done so that if we mistakenly deleted 
the wrong record (i.e., we deleted the record that does not correspond to the 
nurse’s main job), the nurse would not become an outlier since the weight assigned 
to her will be generally smaller than the weights of those in the domain she belongs 
to.   
 

Missing Contact Information  
Since the NSWHN is a telephone survey, it is important to have good contact information 
for all members in the population.  Otherwise, many resources would be needed during 
data collection to trace selected nurses who do not have a corresponding phone number.  
More specifically, it is a requirement that a given nurse’s home telephone number exists 
on the frame and is relatively up-to-date.  Analysis showed that this was true in all cases 
except in Ontario where roughly 1 in every 5 nurses was missing their phone number.  A 
preliminary analysis was done with a small random sample of these records.  The 
internet was used to find the corresponding telephone number for 20 randomly selected 
cases from Ontario where the telephone number was missing.  In all but 3 of the 20 
cases considered, we were able to find the correct telephone number.  
 
This analysis, albeit crude, suggested that preliminary tracing in Ontario for cases that 
were missing telephone numbers could be very useful.  Prior to sending the sample to 
the regional office, tracing was done at the Head Office in early September to find phone 
numbers for the cases in Ontario that were missing phone numbers.  Home telephone 
numbers were found for the majority of these cases. 
 
In view of the fact that the majority of nurses have a corresponding phone number, the 
next step in the analysis was to use the pilot study to verify the second part of the 
assumption; namely that the telephone numbers are up-to-date.  This assumption was 
partly verified using the data from the pilot survey.   
 
There are limitations of using the pilot data.  Namely,  

1. the pilot survey only uses data from 10 out of the roughly 26 nursing registrars and  
2. the pilot survey has a relatively small sample size (600 selected nurses).   

 
Consequently, any results based on the pilot can only give an indication of what might be 
expected for the main survey; however, they should not be taken out of the context of the 
pilot survey.  Since each provincial nursing registrar is a separate entity, it is conceivable 
that for the main survey there may be differences in the quality of contact information 
across registrars that could not have been detected using the pilot data. 
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Missing Stratification Information 
To increase the efficiency of the NSWHN, the frame for the main survey was stratified 
according to province of registration, type of nurse, age, place of work and employment 
status.  In order to stratify the frame as desired, all the stratification variables must be 
available for all units on the frame.  Analysis showed that the substantial majority of 
nurses have all their respective stratification information; however, in a few cases, some 
stratification information is missing. 
 
In the cases where a small to moderate percentage of stratification information is 
missing, imputation methods were used to treat the records.  Imputation uses the 
available information to create a model that assigns a value to a variable when it is 
missing.   
 
Quality of the Stratification Information 
In order for the stratification to be effective, the stratification information on the frame 
should be accurate.  Again, the pilot survey data was used to assess this information 
however, it is necessary to note the limitations of these tables.  Recall that only 600 
nurses from 10 of the roughly 26 nursing organizations were sampled for the pilot.  The 
data was analysed by creating concordance tables such as the following.  It shows the 
relationship between the expected versus the observed value for stratification variables 
(age group in this case). 
 

1:[< 35] 2:[35-44] 3:[45-54] 4:[> 55] 5:Missing
1:[< 35] 18.7% 0.4% 0.0% 0.0% 0.0% 19.1%
2:[35-44] 2.0% 23.9% 0.2% 0.0% 0.0% 26.0%
3:[45-54] 0.0% 3.3% 28.2% 0.4% 0.0% 31.9%
4:[> 55] 0.0% 0.0% 1.7% 21.3% 0.0% 23.0%
5:Missing 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

20.6% 27.5% 30.2% 21.7% 0.0% 100.0%

92.0%Concordance for Age group:

Age Group

Ex
pe

ct
ed

 

Observed

 
 
In general, the variables province of registration, type of nurse and age are relatively 
accurate (99%, 96.1%, 92% levels of concordance respectively).  On the other hand, the 
variables place of work and employment status are less reliable (76.6% and 68.1% levels 
of concordance respectively).  This is expected since place of work and employment 
status are more susceptible to change over time.   
 
Some stratum jumpers were expected to occur at the sub-provincial level however a 
follow-up analysis shows that they are not expected to negatively affect the quality of the 
survey.   
 
Removal of Nurses who were Interviewed for the Pilot Survey 
Nurses who were selected for the pilot study were excluded from selection in the main 
survey to reduce the effects of respondent burden and conditioning.  Nurses who already 
answered the pilot survey might be reluctant to answer the main or may have pre-
determined responses in their mind having already heard the survey questions once.  
Their exclusion does not bias the results since the sample for the pilot was drawn at 
random.  This implies that the remaining nurses on the frame are also a random sample.  
In addition, since the pilot nurses were removed after the allocation was calculated but 
before the sample was drawn, the weights for the main survey will take the pilot nurses 
into account.  That is, when the weights for the main survey are summed up, the pilot 
nurses will be accounted for in the total number of nurses in Canada. 
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10.2.2 Data Collection 

Various measures were introduced to the collection operations to ensure the quality of 
data collected.   
 
A consistent 3-tiered approach was used to train the regional office computer-assisted 
telephone interviewing (CATI) staff and interviewers.  The training session focused on the 
survey content and procedures by practicing the NSWHN training cases on the computer 
and role-playing respondent questions and answers.  A description of the background 
and objectives of the survey was provided, as well as a glossary of terms and a set of 
questions and answers.   
 
A comprehensive communication strategy was implemented for the NSWHN to stimulate 
interest and encourage response.  The survey partners developed a series of 
promotional newsletters aimed at the nursing audience.  Many of the regulatory 
organizations included a newsletter in their annual registration package to its members.  
Articles were included in various publications, and presentations were given at 
conferences and meetings.  Prior to the data collection period, an introductory letter was 
mailed to each selected nurse to inform them of their selection and the importance of 
their participation in the survey.  The advance communications proved invaluable.  
Nurses welcomed the survey and were keen to participate.   
 
The survey team visited the CATI sites to observe the training sessions and to “monitor” 
the interviews.  Monitoring permits the evaluation of data quality by observing interviewer 
behaviours (such as reading questions as worded, applying the survey concepts and 
definitions correctly, not leading the respondent, etc.) and providing feedback as 
required. 
 
Reports were generated to manage the collection process.  These included reports on 
the number of calls and the status (e.g., completed questionnaire, not at home, refusal, 
etc.) of the units finalized and still in progress.  Ad hoc reports for the various strata 
(province, type of nurse, work setting, age, and sex) and other variables from the data file 
were also provided to the collection managers as indicators of data quality. 
 
The collection period was scheduled to end in December; however, to allow interviewers 
enough time to contact the selected nurses and ensure coverage at the 
provincial/territorial level, data collection was extended into January 2006. 
 
Feedback from the collection staff was very positive.  Nurses wanted to participate in the 
survey and interviewers enjoyed conducting the interviews. 
 
 
10.2.3 Data Processing 

Please refer to Chapter 7.0 on page 25 for a description of the processing activities for 
the NSWHN. 
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10.2.4 Non-response 

A major source of non-sampling errors in surveys is the effect of non-response on the 
survey results.  The extent of non-response varies from partial non-response (failure to 
answer just one or some questions) to total non-response.  Total non-response occurred 
because the interviewer was either unable to contact the respondent, no member of the 
household was able to provide the information, or the respondent refused to participate in 
the survey.  Total non-response was handled by adjusting the weight of individuals who 
responded to the survey to compensate for those who did not respond.  
 
In most cases, partial non-response to the survey occurred when the respondent did not 
understand or misinterpreted a question, refused to answer a question, or could not recall 
the requested information. 
 
All imputations involved donors that were selected using a score function.  For each item 
non-response or partial non-response records (also called recipient records),certain 
characteristics were compared to characteristics from all the donors.  When the 
characteristics were the same between a donor and the recipient, a value was added to 
the score of that donor.  The donor with the highest score was deemed the “closest” 
donor and was chosen to fill in missing pieces of information of the non-respondents.  If 
there was more than one donor with the highest score, a random selection occurred.  The 
pool of donors was made up in such a way that the imputed value assigned to the 
recipient, in conjunction with other non-imputed items from the recipient would still pass 
the edits. 
 
Donor imputation was performed for only one variable, HH_Q05, which asked for total 
household income.  This imputation was done to ensure this important analytical variable 
was available for all records on the data file.  
 

Comparison of Unweighted Values Comparison of Weighted Values 
HH_Q05 

Before 
Imputation 

After 
Imputation 

Percent 
Difference 

Before 
Imputation 

After 
Imputation 

Percent 
Difference 

1 21 24 12.5 267 277 3.6 
2 20 21 4.8 333 341 2.6 
3 52 57 8.8 664 777 14.5 
4 107 114 6.1 1,365 1,425 4.2 
5 507 550 7.8 5,366 5,709 6.0 
6 1,277 1,387 7.9 14,162 15,279 7.3 
7 1,527 1,645 7.2 22,285 23,607 5.6 
8 2,002 2,151 6.9 33,058 35,132 5.9 
9 3,949 4,253 7.1 65,486 69,767 6.1 
10 3,120 3,353 6.9 53,576 57,415 6.7 
11 3,733 3,980 6.2 75,627 79,944 5.4 
12 731 792 7.7 17,061 18,595 8.2 
13 322 349 7.7 6,228 6,661 6.5 

Total 17,368 18,676 7.0 295,478 314,929 6.2 

 
The imputation process for the NSWHN worked well and helped to fill incomplete 
responses with the experience of other respondents with similar or identical 



National Survey of the Work and Health of Nurses, 2005 – User Guide 
 

 
60  Special Surveys Division 
  February 23, 2009 

characteristics.  This will add to the number of units used in any analysis performed by 
researchers. 
 
10.2.5 Measurement of Sampling Error 

Since it is an unavoidable fact that estimates from a sample survey are subject to 
sampling error, sound statistical practice calls for researchers to provide users with some 
indication of the magnitude of this sampling error.  This section of the documentation 
outlines the measures of sampling error which Statistics Canada commonly uses and 
which it urges users producing estimates from this microdata file to use also. 
 
The basis for measuring the potential size of sampling errors is the standard error of the 
estimates derived from survey results. 
 
However, because of the large variety of estimates that can be produced from a survey, 
the standard error of an estimate is usually expressed relative to the estimate to which it 
pertains.  This resulting measure, known as the coefficient of variation (CV) of an 
estimate, is obtained by dividing the standard error of the estimate by the estimate itself 
and is expressed as a percentage of the estimate. 
 
For example, suppose that, based upon the survey results, one estimates that 58.7% of 
all nurses have a main nursing job in a hospital and this estimate is found to have a 
standard error of 0.003.  Then the coefficient of variation of the estimate is calculated as:  
 

%5.0%100
587.0
003.0

=⎟
⎠
⎞

⎜
⎝
⎛ X  

 
There is more information on the calculation of coefficients of variation in Chapter 12.0. 
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11.0 Guidelines for Tabulation, Analysis and Release 

This chapter of the documentation outlines the guidelines to be adhered to by users tabulating, analyzing, 
publishing or otherwise releasing any data derived from the survey microdata files.  With the aid of these 
guidelines, users of microdata should be able to produce the same figures as those produced by 
Statistics Canada and, at the same time, will be able to develop currently unpublished figures in a manner 
consistent with these established guidelines. 
 

11.1 Rounding Guidelines 

In order that estimates for publication or other release derived from these microdata files 
correspond to those produced by Statistics Canada, users are urged to adhere to the following 
guidelines regarding the rounding of such estimates: 
 

a) Estimates in the main body of a statistical table are to be rounded to the nearest hundred 
units using the normal rounding technique.  In normal rounding, if the first or only digit to 
be dropped is 0 to 4, the last digit to be retained is not changed.  If the first or only digit to 
be dropped is 5 to 9, the last digit to be retained is raised by one.  For example, in normal 
rounding to the nearest 100, if the last two digits are between 00 and 49, they are 
changed to 00 and the preceding digit (the hundreds digit) is left unchanged.  If the last 
digits are between 50 and 99 they are changed to 00 and the preceding digit is 
incremented by 1. 

 
b) Marginal sub-totals and totals in statistical tables are to be derived from their 

corresponding unrounded components and then are to be rounded themselves to the 
nearest 100 units using normal rounding.  

 
c) Averages, proportions, rates and percentages are to be computed from unrounded 

components (i.e. numerators and/or denominators) and then are to be rounded 
themselves to one decimal using normal rounding.  In normal rounding to a single digit, if 
the final or only digit to be dropped is 0 to 4, the last digit to be retained is not changed.  If 
the first or only digit to be dropped is 5 to 9, the last digit to be retained is increased by 1. 

 
d) Sums and differences of aggregates (or ratio) are to be derived from their corresponding 

unrounded components and then are to be rounded themselves to the nearest 100 units 
(or the nearest one decimal) using normal rounding. 

 
e) In instances where, due to technical or other limitations, a rounding technique other than 

normal rounding is used resulting in estimates to be published or otherwise released 
which differ from corresponding estimates published by Statistics Canada, users are 
urged to note the reason for such differences in the publication or release document(s). 

 
Under no circumstances are unrounded estimates to be published or otherwise released by 
users.  Unrounded estimates imply greater precision than actually exists. 
 
11.2 Sample Weighting Guidelines for Tabulation 

The sample design used for the National Survey of the Work and Health of Nurses (NSWHN) was 
not self-weighting.  When producing simple estimates, including the production of ordinary 
statistical tables, users must apply the proper sampling weight. 
 
If proper weights are not used, the estimates derived from the microdata files cannot be 
considered to be representative of the survey population, and will not correspond to those 
produced by Statistics Canada. 
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Users should also note that some software packages may not allow the generation of estimates 
that exactly match those available from Statistics Canada, because of their treatment of the 
weight field. 
 
11.3 Definitions of Types of Estimates: Categorical and 

Quantitative 

Before discussing how the National Survey of the Work and Health of Nurses data can be 
tabulated and analyzed, it is useful to describe the two main types of point estimates of 
population characteristics which can be generated from the microdata file for the NSWHN. 
 

11.3.1 Categorical Estimates 

Categorical estimates are estimates of the number, or percentage of the surveyed 
population possessing certain characteristics or falling into some defined category.  The 
number of nurses whose place of work for their main job is a hospital or the proportion of 
nurses working in a hospital are examples of such estimates.  An estimate of the number 
of persons possessing a certain characteristic may also be referred to as an estimate of 
an aggregate. 

 
Examples of Categorical Questions: 
 
Q: What type of facility do you work in:  a hospital, long-term care facility, 

community health facility or other? 
R: Hospital / Long-term care facility / Community Health Facility / Other 
 
Q: Is the illness or disability related to your work in nursing? 
R: Yes / No 
 

11.3.2 Quantitative Estimates 

Quantitative estimates are estimates of totals or of means, medians and other measures 
of central tendency of quantities based upon some or all of the members of the surveyed 
population.  They also specifically involve estimates of the form  where YX ˆ/ˆ X̂  is an 
estimate of surveyed population quantity total and Y  is an estimate of the number of 
persons in the surveyed population contributing to that total quantity. 

ˆ

 
Examples of Quantitative Questions: 
 
Q: How many hours of unpaid overtime or extra time do you usually work 

per week? 
R: |_|_| Average hours over past 4 weeks 

 
Q: How much do you weigh? 
R: |_|_|_| Weight 
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11.3.3 Tabulation of Categorical Estimates  

Estimates of the number of people with a certain characteristic can be obtained from the 
microdata file by summing the final weights of all records possessing the characteristic(s) 
of interest.  Proportions and ratios of the form  are obtained by: YX ˆ/ˆ

 
a) summing the final weights of records having the characteristic of interest for the 

numerator ( X̂ ), 
b) summing the final weights of records having the characteristic of interest for the 

denominator (Y ), then ˆ

c) dividing estimate a) by estimate b) ( ). YX ˆ/ˆ
 

11.3.4 Tabulation of Quantitative Estimates 

Estimates of quantities can be obtained from the microdata file by multiplying the value of 
the variable of interest by the final weight for each record, then summing this quantity 
over all records of interest.  For example, to obtain an estimate of the total number of 
hours of unpaid overtime or extra time usually worked per week by nurses whose place 
of work for their main job is a hospital, multiply the value reported in question HR_Q05 by 
the final weight for the record, then sum this value over all records with MJDPLACE = 1 
(nurses whose place of work for their main job is a hospital). 
 
 
To obtain a weighted average of the form , the numerator (YX ˆ/ˆ X̂ ) is calculated as for 
a quantitative estimate and the denominator (Y ) is calculated as for a categorical 
estimate.  For example, to estimate the 

ˆ
average number of hours of unpaid overtime or 

extra time usually worked per week by nurses whose place of work for their main job is a 
hospital, 
 

a) estimate the total number of hours ( X̂ ) as described above, 
b) estimate the number of nurses whose place of work for their main job is a 

hospital (Y ) in this category by summing the final weights of all records with 
MJDPLACE = 1, then  

ˆ

c) divide estimate a) by estimate b) ( ). YX ˆ/ˆ
 

11.4 Guidelines for Statistical Analysis 

The National Survey of the Work and Health of Nurses is based upon a complex sample design, 
with stratification, multiple stages of selection, and unequal probabilities of selection of 
respondents.  Using data from such complex surveys presents problems to analysts because the 
survey design and the selection probabilities affect the estimation and variance calculation 
procedures that should be used.  In order for survey estimates and analyses to be free from bias, 
the survey weights must be used.   
 
While many analysis procedures found in statistical packages allow weights to be used, the 
meaning or definition of the weight in these procedures may differ from that which is appropriate 
in a sample survey framework, with the result that while in many cases the estimates produced by 
the packages are correct, the variances that are calculated are poor.  Approximate variances for 
simple estimates such as totals, proportions and ratios (for qualitative variables) can be derived 
using the accompanying Approximate Sampling Variability Tables. 
 



National Survey of the Work and Health of Nurses, 2005 – User Guide 
 

 
64  Special Surveys Division 
  February 23, 2009 

For other analysis techniques (for example linear regression, logistic regression and analysis of 
variance), a method exists which can make the variances calculated by the standard packages 
more meaningful, by incorporating the unequal probabilities of selection.  The method rescales 
the weights so that there is an average weight of 1. 
 
For example, suppose that analysis of all male respondents is required.  The steps to rescale the 
weights are as follows: 
 

1) select all respondents from the file who reported SEX = men; 
 
2) calculate the AVERAGE weight for these records by summing the original person weights 

from the microdata file for these records and then dividing by the number of respondents 
who reported SEX = men; 

 
3) for each of these respondents, calculate a RESCALED weight equal to the original 

person weight divided by the AVERAGE weight; 
 
4) perform the analysis for these respondents using the RESCALED weight. 

 
However, because the stratification and clustering of the sample’s design are still not taken into 
account, the variance estimates calculated in this way are likely to be under-estimates. 
 
The calculation of more precise variance estimates requires detailed knowledge of the design of 
the survey.  Such detail cannot be given in this microdata file because of confidentiality.  
Variances that take the complete sample design into account can be calculated for many 
statistics by Statistics Canada on a cost-recovery basis. 
 
11.5 Coefficient of Variation Release Guidelines 

Before releasing and/or publishing any estimates from the National Survey of the Work and 
Health of Nurses, users should first determine the quality level of the estimate.  The quality levels 
are acceptable, marginal and unacceptable.  Data quality is affected by both sampling and non-
sampling errors as discussed in Section 10.2 on page 55.  However, for this purpose, the quality 
level of an estimate will be determined only on the basis of sampling error as reflected by the 
coefficient of variation as shown in the table below.  Nonetheless users should be sure to read 
Chapter 10.0 (page 53) to be more fully aware of the quality characteristics of these data. 
 
First, the number of respondents who contribute to the calculation of the estimate should be 
determined.  If this number is less than 30, the weighted estimate should be considered to be of 
unacceptable quality.  The figure 30 is for use with LFS-based surveys and other surveys with 
generally small sampling fractions.  From time to time, a lower figure may be appropriate for 
surveys with higher sampling fraction.  
 
For weighted estimates based on sample sizes of 30 or more, users should determine the 
coefficient of variation of the estimate and follow the guidelines below.  These quality level 
guidelines should be applied to rounded weighted estimates. 
 
All estimates can be considered releasable.  However, those of marginal or unacceptable quality 
level must be accompanied by a warning to caution subsequent users. 
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Quality Level Guidelines 
 
Quality Level of 
Estimate Guidelines 

1) Acceptable 

Estimates have  
a sample size of 30 or more, and  
low coefficients of variation in the range of 0.0% to 16.5%. 
 
No warning is required. 

2) Marginal 

Estimates have  
a sample size of 30 or more, and  
high coefficients of variation in the range of 16.6% to 33.3%. 
 
Estimates should be flagged with the letter E (or some similar 
identifier).  They should be accompanied by a warning to caution 
subsequent users about the high levels of error, associated with the 
estimates. 

3) Unacceptable 

Estimates have  
a sample size of less than 30, or  
very high coefficients of variation in excess of 33.3%. 
 
Statistics Canada recommends not to release estimates of 
unacceptable quality.  However, if the user chooses to do so then 
estimates should be flagged with the letter F (or some similar 
identifier) and the following warning should accompany the 
estimates: 
 
“Please be warned that these estimates [flagged with the letter F] 
do not meet Statistics Canada’s quality standards.  Conclusions 
based on these data will be unreliable, and most likely invalid.” 
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11.6  Release Cut-off’s 

The following table provides an indication of the precision of population estimates as it shows the 
release cut-offs associated with each of the three quality levels presented in the previous chapter.  
These cut-offs are derived from the coefficient of variation (CV) tables discussed in Chapter 12.0. 
 
For example, the table below shows that the quality of a weighted estimate of 1,000 people 
possessing a given characteristic in Newfoundland and Labrador is marginal. 
 

Note that these cut-offs apply to estimates of population totals only.  To estimate ratios, users 
should not use the numerator value (nor the denominator) in order to find the corresponding 
quality level.  Rule 4 in Section 12.1 (page 68) and Example 4 in Section 12.1.1 (page 69) 
explains the correct procedure to be used for ratios. 
 

Province/Territories Acceptable CV 
0.0% to 16.5% 

Marginal CV 
16.6% to 33.3% 

Unacceptable CV 
> 33.3% 

Newfoundland and Labrador 1,700 & over 400 to < 1,700 under 400 
Prince Edward Island 600 & over 100 to < 600 under 100 
Nova Scotia 3,100 & over 800 to < 3,100 under 800 
New Brunswick 2,900 & over 700 to < 2,900 under 700 
Quebec 16,700 & over 4,200 to < 16,700 under 4,200 
Ontario 24,300 & over 6,100 to < 24,300 under 6,100 
Manitoba 3,700 & over 900 to < 3,700 under 900 
Saskatchewan 2,700 & over 700 to < 2,700 under 700 
Alberta 8,900 & over 2,200 to < 8,900 under 2,200 
British Columbia 9,600 & over 2,400 to < 9,600 under 2,400 
North 1,300 & over 300 to < 1,300 under 300 

Canada 15,700 & over 3,900 to < 15,700 under 3,900 
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12.0 Approximate Sampling Variability Tables 

In order to supply coefficients of variation (CV) which would be applicable to a wide variety of categorical 
estimates produced from this microdata file and which could be readily accessed by the user, a set of 
Approximate Sampling Variability Tables has been produced.  These CV tables allow the user to obtain 
an approximate coefficient of variation based on the size of the estimate calculated from the survey data. 
 
The coefficients of variation are derived using the variance formula for simple random sampling and 
incorporating a factor which reflects the multi-stage, clustered nature of the sample design.  This factor, 
known as the design effect, was determined by first calculating design effects for a wide range of 
characteristics and then choosing from among these a conservative value (usually the 75th percentile) to 
be used in the CV tables which would then apply to the entire set of characteristics. 
 
The table below shows the conservative value of the design effects as well as sample sizes and 
population counts by province which were used to produce the Approximate Sampling Variability Tables 
for the National Survey of the Work and Health of Nurses (NSWHN).  
 

Province/Territories Design Effect Sample Size Population 

Newfoundland and Labrador 1.22 1,625 7,769 
Prince Edward Island 1.02 756 1,936 
Nova Scotia 1.36 1,625 11,833 
New Brunswick 1.40 1,508 10,198 
Quebec 1.36 2,195 77,016 
Ontario 1.34 2,205 113,495 
Manitoba 1.67 1,935 13,984 
Saskatchewan 1.59 2,012 11,376 
Alberta 1.84 2,176 31,743 
British Columbia 1.90 2,263 34,124 
North 1.37 376 1,455 

Canada 2.70 18,676 314,929 

 
All coefficients of variation in the Approximate Sampling Variability Tables are approximate and, 
therefore, unofficial.  Estimates of actual variance for specific variables may be obtained from Statistics 
Canada on a cost-recovery basis.  Since the approximate CV is conservative, the use of actual variance 
estimates may cause the estimate to be switched from one quality level to another.  For instance a 
marginal estimate could become acceptable based on the exact CV calculation.   
 
Remember: If the number of observations on which an estimate is based is less than 30, the weighted 

estimate is most likely unacceptable and Statistics Canada recommends not to release 
such an estimate, regardless of the value of the coefficient of variation. 
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12.1 How to Use the Coefficient of Variation Tables for 
Categorical Estimates 

The following rules should enable the user to determine the approximate coefficients of variation 
from the Approximate Sampling Variability Tables for estimates of the number, proportion or 
percentage of the surveyed population possessing a certain characteristic and for ratios and 
differences between such estimates. 
 
Rule 1: Estimates of Numbers of Persons Possessing a Characteristic (Aggregates) 
 
The coefficient of variation depends only on the size of the estimate itself.  On the Approximate 
Sampling Variability Table for the appropriate geographic area, locate the estimated number in 
the left-most column of the table (headed “Numerator of Percentage”) and follow the asterisks (if 
any) across to the first figure encountered.  This figure is the approximate coefficient of variation. 
 
Rule 2: Estimates of Proportions or Percentages of Persons Possessing a Characteristic 
 
The coefficient of variation of an estimated proportion or percentage depends on both the size of 
the proportion or percentage and the size of the total upon which the proportion or percentage is 
based.  Estimated proportions or percentages are relatively more reliable than the corresponding 
estimates of the numerator of the proportion or percentage, when the proportion or percentage is 
based upon a sub-group of the population.  For example, the proportion of nurses whose main 
nursing job is located in a hospital is more reliable than the estimated number of nurses whose 
main nursing job is located in a hospital.  (Note that in the tables the coefficients of variation 
decline in value reading from left to right). 
 
When the proportion or percentage is based upon the total population of the geographic area 
covered by the table, the CV of the proportion or percentage is the same as the CV of the 
numerator of the proportion or percentage.  In this case, Rule 1 can be used. 
 
When the proportion or percentage is based upon a subset of the total population (e.g. those in a 
particular sex or age group), reference should be made to the proportion or percentage (across 
the top of the table) and to the numerator of the proportion or percentage (down the left side of 
the table).  The intersection of the appropriate row and column gives the coefficient of variation. 
 
Rule 3: Estimates of Differences Between Aggregates or Percentages 
 
The standard error of a difference between two estimates is approximately equal to the square 
root of the sum of squares of each standard error considered separately.  That is, the standard 
error of a difference ( )21

ˆˆˆ XXd −=  is: 
 

( ) ( )222
2

11ˆ ˆˆ αασ XXd +  
 
where  is estimate 1,  is estimate 2, and 1X̂ 2X̂ 1α  and  are the coefficients of variation of 

 and  respectively.  The coefficient of variation of  is given by .  This formula is 
accurate for the difference between separate and uncorrelated characteristics, but is only 
approximate otherwise. 

2α

1X̂ 2X̂ d̂ dd
ˆ/ˆσ
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Rule 4: Estimates of Ratios 
 
In the case where the numerator is a subset of the denominator, the ratio should be converted to 
a percentage and Rule 2 applied.  This would apply, for example, to the case where the 
denominator is the number of nurses and the numerator is the number of nurses whose place of 
work for their main job is a hospital. 
 
In the case where the numerator is not a subset of the denominator, as for example, the ratio of 
the number of nurses working full-time at their main job as compared to the number of nurses 
working part-time at their main job, the standard error of the ratio of the estimates is 
approximately equal to the square root of the sum of squares of each coefficient of variation 
considered separately multiplied by R̂ .  That is, the standard error of a ratio ( )21

ˆ/ˆˆ XXR =  is:  
 

2
2

2
1ˆ

ˆ αασ += RR  
 
where 1α  and 2α  are the coefficients of variation of  and  respectively.  The coefficient of 

variation of 
1X̂ 2X̂

R̂  is given by .  The formula will tend to overstate the error if  and  are 

positively correlated and understate the error if  and  are negatively correlated. 

RR
ˆ/ˆσ 1X̂ 2X̂

1X̂ 2X̂
 
Rule 5: Estimates of Differences of Ratios 
 
In this case, Rules 3 and 4 are combined.  The CVs for the two ratios are first determined using 
Rule 4, and then the CV of their difference is found using Rule 3. 
 

12.1.1 Examples of Using the Coefficient of Variation 
Tables for Categorical Estimates 

The following examples based on the 2005 National Survey of the Work and Health of 
Nurses are included to assist users in applying the foregoing rules. 
 
Example 1: Estimates of Numbers of Nurses Possessing a Characteristic 

(Aggregates) 
 
Suppose that a user estimates that 184,743 nurse’s place of work for their main job is a 
hospital.  How does the user determine the coefficient of variation of this estimate? 
 
1) Refer to the coefficient of variation table for CANADA. 
 
2) The estimated aggregate 184,743 does not appear in the left-hand column (the 

“Numerator of Percentage” column), so it is necessary to use the figure closest to it, 
namely 200,000. 

 
3) The coefficient of variation for an estimated aggregate is found by referring to the first 

non-asterisk entry on that row, namely, 0.8%.   
 
4) So the approximate coefficient of variation of the estimate is 0.8%.  The finding that 

there were 184,743 (to be rounded according to the rounding guidelines in 
Section11.1) nurse’s whose place of work for their main job is a hospital is 
publishable with no qualifications.
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National Survey of the Work and Health of Nurses, 2005 - Master File 
 

Approximate Sampling Variability Tables - Canada 
                                                                                                                             
                                                                                                                             
NUMERATOR OF                                         ESTIMATED PERCENTAGE                                                    
 PERCENTAGE                                                                                                                  
   ('00)        0.1%    1.0%    2.0%    5.0%   10.0%   15.0%   20.0%   25.0%   30.0%   35.0%   40.0%   50.0%   70.0%   90.0% 
                                                                                                                             
        1       65.4    65.1    64.8    63.8    62.1    60.3    58.5    56.7    54.8    52.8    50.7    46.3    35.8    20.7 
        2       46.3    46.0    45.8    45.1    43.9    42.7    41.4    40.1    38.7    37.3    35.8    32.7    25.3    14.6 
        3       37.8    37.6    37.4    36.8    35.8    34.8    33.8    32.7    31.6    30.5    29.3    26.7    20.7    11.9 
        4   ********    32.6    32.4    31.9    31.0    30.2    29.3    28.3    27.4    26.4    25.3    23.1    17.9    10.3 
        5   ********    29.1    29.0    28.5    27.8    27.0    26.2    25.3    24.5    23.6    22.7    20.7    16.0     9.3 
        6   ********    26.6    26.4    26.0    25.3    24.6    23.9    23.1    22.4    21.5    20.7    18.9    14.6     8.4 
        7   ********    24.6    24.5    24.1    23.5    22.8    22.1    21.4    20.7    19.9    19.2    17.5    13.5     7.8 
        8   ********    23.0    22.9    22.6    22.0    21.3    20.7    20.0    19.4    18.7    17.9    16.4    12.7     7.3 
        9   ********    21.7    21.6    21.3    20.7    20.1    19.5    18.9    18.3    17.6    16.9    15.4    11.9     6.9 
       10   ********    20.6    20.5    20.2    19.6    19.1    18.5    17.9    17.3    16.7    16.0    14.6    11.3     6.5 
       11   ********    19.6    19.5    19.2    18.7    18.2    17.6    17.1    16.5    15.9    15.3    14.0    10.8     6.2 
       12   ********    18.8    18.7    18.4    17.9    17.4    16.9    16.4    15.8    15.2    14.6    13.4    10.3     6.0 
       13   ********    18.1    18.0    17.7    17.2    16.7    16.2    15.7    15.2    14.6    14.1    12.8     9.9     5.7 
       14   ********    17.4    17.3    17.0    16.6    16.1    15.6    15.1    14.6    14.1    13.5    12.4     9.6     5.5 
       15   ********    16.8    16.7    16.5    16.0    15.6    15.1    14.6    14.1    13.6    13.1    11.9     9.3     5.3 
       16   ********    16.3    16.2    15.9    15.5    15.1    14.6    14.2    13.7    13.2    12.7    11.6     9.0     5.2 
       17   ********    15.8    15.7    15.5    15.1    14.6    14.2    13.7    13.3    12.8    12.3    11.2     8.7     5.0 
       18   ********    15.3    15.3    15.0    14.6    14.2    13.8    13.4    12.9    12.4    11.9    10.9     8.4     4.9 
        .           .      .       .       .       .       .       .       .       .       .       .       .       .       . 
        .           .      .       .       .       .       .       .       .       .       .       .       .       .       . 
        .           .      .       .       .       .       .       .       .       .       .       .       .       .       . 
      100   ************************     6.4     6.2     6.0     5.9     5.7     5.5     5.3     5.1     4.6     3.6     2.1 
      125   ************************     5.7     5.6     5.4     5.2     5.1     4.9     4.7     4.5     4.1     3.2     1.9 
      150   ************************     5.2     5.1     4.9     4.8     4.6     4.5     4.3     4.1     3.8     2.9     1.7 
      200   ********************************     4.4     4.3     4.1     4.0     3.9     3.7     3.6     3.3     2.5     1.5 
      250   ********************************     3.9     3.8     3.7     3.6     3.5     3.3     3.2     2.9     2.3     1.3 
      300   ********************************     3.6     3.5     3.4     3.3     3.2     3.0     2.9     2.7     2.1     1.2 
      350   ****************************************     3.2     3.1     3.0     2.9     2.8     2.7     2.5     1.9     1.1 
      400   ****************************************     3.0     2.9     2.8     2.7     2.6     2.5     2.3     1.8     1.0 
      450   ****************************************     2.8     2.8     2.7     2.6     2.5     2.4     2.2     1.7     1.0 
      500   ************************************************     2.6     2.5     2.4     2.4     2.3     2.1     1.6     0.9 
      750   ********************************************************     2.1     2.0     1.9     1.9     1.7     1.3     0.8 
    1,000   ************************************************************************     1.7     1.6     1.5     1.1     0.7 
    1,500   ****************************************************************************************     1.2     0.9     0.5 
    2,000   ************************************************************************************************     0.8     0.5 
                                                                                                                             
                                                                                                                             
 NOTE: For correct usage of these tables, please refer to the microdata documentation. 

 
 
Example 2: Estimates of Proportions or Percentages of Nurses Possessing a Characteristic 
 
Suppose that the user estimates that 115,444 / 184,743 = 62.5% of nurses whose place of work for 
their main job is a hospital, reported they were married.  How does the user determine the coefficient of 
variation of this estimate? 
 
1) Refer to the coefficient of variation table for CANADA.  
 
2) Because the estimate is a percentage which is based on a subset of the total population (i.e., 

nurses whose place of work for their main job is a hospital), it is necessary to use both the 
percentage (62.5%) and the numerator portion of the percentage (115,444) in determining the 
coefficient of variation. 

 
3) The numerator, 115,444, does not appear in the left-hand column (the “Numerator of Percentage” 

column) so it is necessary to use the figure closest to it, namely 100,000.  Similarly, the percentage 
estimate does not appear as any of the column headings, so it is necessary to use the percentage 
closest to it, 70.0%. 

 
4) The figure at the intersection of the row and column used, namely 1.1% is the coefficient of 

variation to be used. 
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5) So the approximate coefficient of variation of the estimate is 1.1%.  The finding that 
62.5% of nurses whose place of work for their main job is a hospital and who 
reported they were married can be published with no qualifications. 

 
Example 3: Estimates of Differences Between Aggregates or Percentages 
 
Suppose that a user estimates that 115,444 / 184,743 = 62.5% of nurses whose place of 
work for their main job is a hospital, reported they were married, while 25,924 / 184,743 
= 14.0% of nurses whose place of work for their main job is a hospital, reported they 
were single.  How does the user determine the coefficient of variation of the difference 
between these two estimates? 
 
1) Using the CANADA coefficient of variation table in the same manner as described in 

Example 2 gives the CV of the estimate for nurses who reported they were married 
as 1.1%, and the CV of the estimate for nurses who reported they were single as 
3.8%. 

 
2) Using Rule 3, the standard error of a difference ( )21

ˆˆˆ XXd −=  is: 
 

( ) ( )222

2

11ˆ
ˆˆ αασ XX

d
+=  

 
where  is estimate 1 (nurses who reported they were married),  is estimate 2 

(nurses who reported they were single), and 
1X̂ 2X̂

1α  and 2α  are the coefficients of 

variation of  and  respectively. 1X̂ 2X̂
 

That is, the standard error of the difference 0.625 – 0.140 = 0.485 is: =d̂
 

( )( )[ ] ( )( )[ ]
( ) ( )
0087.0

0000283.00000472.0

038.0140.0011.0625.0 22
ˆ

=

+=

+=dσ

 

 

3) The coefficient of variation of  is given by  0.0087 / 0.485 = 0.018 d̂ =d
d

ˆ/ˆσ
 
4) So the approximate coefficient of variation of the difference between the estimates is 

1.8%.  The difference between the estimates is considered acceptable and this 
estimate can be released with no qualifications. 

 
Example 4: Estimates of Ratios 
 
Suppose that the user estimates that 184,743 nurse’s place of work for their main job is a 
hospital, while 51,487 nurse’s place of work for their main job is a long-term care facility 
(LTC facility).  The user is interested in comparing the estimate of hospitals versus that of 
LTC facilities in the form of a ratio.  How does the user determine the coefficient of 
variation of this estimate? 
 
1) First of all, this estimate is a ratio estimate, where the numerator of the estimate ( ) 

is the number of nurses whose place of work for their main job is a hospital.  The 
denominator of the estimate ( ) is the number of nurses whose place of work for 
their main job is a LTC facility. 

1X̂

2X̂
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2) Refer to the coefficient of variation table for CANADA. 
 
3) The numerator of this ratio estimate is 184,743.  The figure closest to it is 200,000.  

The coefficient of variation for this estimate is found by referring to the first non-
asterisk entry on that row, namely, 0.8%. 

 
4) The denominator of this ratio estimate is 51,487.  The figure closest to it is 50,000.  

The coefficient of variation for this estimate is found by referring to the first non-
asterisk entry on that row, namely, 2.6% 

 
5) So the approximate coefficient of variation of the ratio estimate is given by Rule 4, 

which is: 
 

2
2

2
1ˆ ααα +=R  

 
where 1α  and 2α  are the coefficients of variation of  and  respectively. 1X̂ 2X̂
That is:  

 

( ) ( )

027.0
000676.0000064.0

026.0008.0 22
ˆ

=

+=

+=Rα

 

 
6) The obtained ratio of nurses whose place of work for their main job is a hospital 

versus nurses whose place of work for their main job is a LTC facility is 
184,743 / 51,487 which is 3.59 (to be rounded according to the rounding guidelines in 
Section 11.1).  The coefficient of variation of this estimate is 2.7%, which makes the 
estimate releasable with no qualifications. 

 
Example 5: Estimates of Differences of Ratios 
 
Suppose that the user estimates that the ratio of nurses whose place of work for their 
main job is a hospital, to nurses whose place of work for their main job is a LTC facility is 
2.64 for Quebec while it is 4.34 for Ontario. The user is interested in comparing the two 
ratios to see if there is a statistical difference between them.  How does the user 
determine the coefficient of variation of the difference? 
 
1) First calculate the approximate coefficient of variation for the Quebec ratio ( ) and 

the Ontario ratio ( ) as in Example 4.  The approximate CV for the Quebec ratio is 
6.0% and 5.6% for Ontario. 

1R̂

2R̂

 
2) Using Rule 3, the standard error of a difference ( ) is:  21

ˆˆˆ RRd −=
 

( ) ( )222

2

11ˆ
ˆˆ αασ RR

d
+=  

 
where 1α  and 2α  are the coefficients of variation of  and  respectively.  That 

is, the standard error of the difference  = 2.64 – 4.34 = -1.70 is: 
1R̂ 2R̂

d̂
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( )( )[ ] ( )( )[ ]
( ) ( )
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0590684.00250905.0
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ˆ
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3) The coefficient of variation of  is given by  = 0.290 / (-1.70) = -0.171. d̂ d

d
ˆ/ˆσ

 
4) So the approximate coefficient of variation of the difference between the estimates is 

17.1%. The difference between the estimates is considered marginal and Statistics 
Canada recommends this estimate not be released.  However, should the user 
choose to do so, the estimate should be flagged with the letter E (or some similar 
identifier) and be accompanied by a warning to caution subsequent users about the 
high levels of error, associated with the estimate. 

 
12.2 How to Use the Coefficient of Variation Tables to Obtain 

Confidence Limits 

Although coefficients of variation are widely used, a more intuitively meaningful measure of 
sampling error is the confidence interval of an estimate.  A confidence interval constitutes a 
statement on the level of confidence that the true value for the population lies within a specified 
range of values.  For example a 95% confidence interval can be described as follows: 
 

If sampling of the population is repeated indefinitely, each sample leading to a new 
confidence interval for an estimate, then in 95% of the samples the interval will cover the 
true population value. 
 
Using the standard error of an estimate, confidence intervals for estimates may be 
obtained under the assumption that under repeated sampling of the population, the 
various estimates obtained for a population characteristic are normally distributed about 
the true population value.  Under this assumption, the chances are about 68 out of 100 
that the difference between a sample estimate and the true population value would be 
less than one standard error, about 95 out of 100 that the difference would be less than 
two standard errors, and about 99 out of 100 that the difference would be less than three 
standard errors.  These different degrees of confidence are referred to as the confidence 
levels. 
 
Confidence intervals for an estimate, X̂ , are generally expressed as two numbers, one 
below the estimate and one above the estimate, as ( )kXkX +− ˆ,ˆ  where  is 
determined depending upon the level of confidence desired and the sampling error of the 
estimate. 

k
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Confidence intervals for an estimate can be calculated directly from the Approximate 
Sampling Variability Tables by first determining from the appropriate table the coefficient 
of variation of the estimate X̂ , and then using the following formula to convert to a 
confidence interval ( ): xCI ˆ
 

( )xxx XtXXtXCI ˆˆˆ
ˆˆ,ˆˆ αα +−=  

 
where x̂α  is the determined coefficient of variation of X̂ , and  
 

=t 1 if a 68% confidence interval is desired; 
=t 1.6 if a 90% confidence interval is desired;  
=t 2 if a 95% confidence interval is desired; 
=t 2.6 if a 99% confidence interval is desired. 

 
Note: Release guidelines which apply to the estimate also apply to the confidence 

interval.  For example, if the estimate is not releasable, then the confidence 
interval is not releasable either. 

 
 
12.2.1 Example of Using the Coefficient of Variation 

Tables to Obtain Confidence Limits 

A 95% confidence interval for the estimated proportion of nurses whose place of work for 
their main job is a hospital, reported they were married (from Example 2, Section 12.1.1) 
would be calculated as follows: 

 
X̂  = 62.5% (or expressed as a proportion 0.625) 

 
t   = 2 
 

x̂α  = 1.1% (0.011 expressed as a proportion) is the coefficient of variation of 
this estimate as determined from the tables. 

 

xCI ˆ  = {0.625 – (2) (0.625) (0.011), 0.625 + (2) (0.625) (0.011)} 
 

xCI ˆ  = {0.625 – 0.014, 0.625 + 0.014} 
 

xCI ˆ  = {0.611, 0.639} 
 

With 95% confidence it can be said that between 61.1% and 63.9% of nurses whose 
place of work for their main job is a hospital, reported they were married. 
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12.3 How to Use the Coefficient of Variation Tables to Do a 
T-test 

Standard errors may also be used to perform hypothesis testing, a procedure for distinguishing 
between population parameters using sample estimates.  The sample estimates can be numbers, 
averages, percentages, ratios, etc.  Tests may be performed at various levels of significance, 
where a level of significance is the probability of concluding that the characteristics are different 
when, in fact, they are identical. 
 
Let  and  be sample estimates for two characteristics of interest.  Let the standard error on 

the difference  be 

1X̂ 2X̂

21
ˆˆ XX − d̂

σ . 
 

If 
d

XX
t

ˆ

21
ˆˆ

σ
−

=  is between -2 and 2, then no conclusion about the difference between the 

characteristics is justified at the 5% level of significance.  If however, this ratio is smaller than -2 
or larger than +2, the observed difference is significant at the 0.05 level.  That is to say that the 
difference between the estimates is significant. 
 
 

12.3.1 Example of Using the Coefficient of Variation 
Tables to Do a T-test. 

Let us suppose that the user wishes to test, at 5% level of significance, the hypothesis 
that there is no difference between the proportion of married nurses whose place of work 
for their main job is a hospital and the proportion of single nurses whose place of work for 
their main job is a hospital. From Example 3, Section 12.1.1, the standard error of the 
difference between these two estimates was found to be 0.0087.  Hence,    
 

75.55
0087.0
485.0

0087.0
140.0625.0ˆˆ

ˆ

21 ==
−

=
−

=
d

XX
t

σ  

 
Since  = 55.75 is greater than 2, it must be concluded that there is a significant 
difference between the two estimates at the 0.05 level of significance. 

t

 
12.4 Coefficients of Variation for Quantitative Estimates 

For quantitative estimates, special tables would have to be produced to determine their sampling 
error.  Since most of the variables for the NSWHN are primarily categorical in nature, this has not 
been done.    
 
As a general rule, however, the coefficient of variation of a quantitative total will be larger than the 
coefficient of variation of the corresponding category estimate (i.e., the estimate of the number of 
persons contributing to the quantitative estimate).  If the corresponding category estimate is not 
releasable, the quantitative estimate will not be either.  For example, the coefficient of variation of 
the total number of hours of unpaid overtime or extra time usually worked per week by nurses 
whose place of work for their main job is a hospital would be greater than the coefficient of 
variation of the corresponding proportion of nurses whose place of work for their main job is a 
hospital.  Hence, if the coefficient of variation of the proportion is unacceptable (making the 
proportion not releasable), then the coefficient of variation of the corresponding quantitative 
estimate will also be unacceptable (making the quantitative estimate not releasable). 
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Coefficients of variation of such estimates can be derived as required for a specific estimate using 
a technique known as pseudo replication.  This involves dividing the records on the microdata 
files into subgroups (or replicates) and determining the variation in the estimate from replicate to 
replicate.  Users wishing to derive coefficients of variation for quantitative estimates may contact 
Statistics Canada for advice on the allocation of records to appropriate replicates and the 
formulae to be used in these calculations. 
 
12.5 Coefficient of Variation Tables 

Refer to NSWHN2005_CVTabsE.pdf for the coefficient of variation tables. 
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13.0 Weighting 

The National Survey of the Work and Health of Nurses (NSWHN) weighting procedure is briefly described 
below. 
 
The starting point for weighting was the theoretical sub-weight (  / ) where  is the number of 
nurses in stratum  according to the frame and  is the size of the sample initially selected from that 
stratum.  The strata are used as non-response groups because: 

Nh nh Nh
h nh

 
1. They contain information about the province of registration and type of nurse as well as the 

domains of interest identified by the clients. 

2. Using the strata as non-response groups does not complicate the formula for exact variance 
calculation. 

 
The weighting is done in four steps: 
 

Step 1: The weights of the non-contacted and the refusals/non-respondents for which it is unknown if 
they are in-scope cases are re-distributed across the remaining sample. 

Step 2: The weights of the refusals/non-respondents that are known to be in-scope are redistributed 
across the respondents (sharers and non-sharers). 

Step 3: At this point, the out-of-scope cases are dropped. 

Step 4: The weights of the non-sharers are re-distributed across the sharers. 
 
The following table shows the sum of the weights at each step: 
 

Sum of the four weighting steps 
 

Records Sub-
weight Step 1 Step 2 Step 3 Step 4 

Non-contact and refusal 
(unknown) 4,590 62,822 0 0 0 0 

Refusal (in-scope) 162 2,422 3,012 0 0 0 
Out-of-scope 1,015 13,919 17,063 17,063 0 0 
Respondent (non-sharer) 328 4,517 5,530 5,584 5,584 0 
Respondent (sharer) 18,348 238,311 306,387 309,345 309,345 314,929 

Total 24,443 331,992 331,992 331,992 314,929 314,929 
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14.0 Questionnaire 

The National Survey of the Work and Health of Nurses (NSWHN) questionnaire was used in 2005 to 
collect the information for the survey.  The file NSWHN2005_QuestE.pdf contains the English 
questionnaire.  
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15.0 Record Layout with Univariate Frequencies 

See NSWHN2005_CdBk.pdf for the record layout with univariate counts. 


