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Foreword 
Section 3(c) of the Health Act 1956 requires the Ministry of Health to monitor the health 
status of the population.  This in turn requires the availability of instruments to measure 
the health states of individuals, usually in the context of household surveys such as the 
New Zealand Health Survey. 
 
Health states refer to the level of functioning of individuals across a set of pre-defined 
health domains (dimensions of functioning), so the first step in selecting or designing a 
health status questionnaire is to define the health domains to be included.  Fortunately, 
a comprehensive classification of health domains is available: the International 
Classification of Functioning (the ICF), adopted by the World Health Assembly in May 
2001, to which New Zealand is a signatory. 
 
Based on the ICF, the World Health Organization has developed a standard health 
survey questionnaire covering 20 health domains.  This questionnaire has been 
modified for use in New Zealand by omitting six scales considered to be potentially 
intrusive or of lesser public health importance.  This ‘New Zealand modification’ of the 
WHO Long Form questionnaire provides a more comprehensive measure of health 
states than the instrument previously used in New Zealand in the 1996/97 New Zealand 
Health Survey, the Medical Outcomes Study Short Form 36, commonly known as the 
SF-36. 
 
The new questionnaire, further modified to embed the SF-36 (in order to preserve the 
time series), was included in the 2002/03 New Zealand Health Survey.  The objectives 
of the work reported here were to use the data from this survey to: 
• develop a standard scoring system for the new questionnaire 
• assess its acceptability to the New Zealand population 
• test the reliability and validity of the questionnaire using standard psychometric tests 
• norm the instrument for the New Zealand population and its major demographic 

subgroups 
• make recommendations as to the measurement and monitoring of health states in 

future health surveys. 
 
This report should be of particular interest to the health research community – both to 
researchers interested in analysing the rich health status data collected in the 2002/03 
New Zealand Health Survey, and to those planning future studies involving 
measurement of the health states of participants.  Given the critical role of health status 
information in guiding health policy and practice, the information reported here will also 
be of more general interest to planners at both the national and the district level. 
 
 
Don Matheson 
Deputy Director-General (Public Health) 
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Executive Summary 
Monitoring the self-reported health status of populations is an important input to health 
policy.  Instruments commonly used to measure health status such as the SF-36 and its 
variants, the HUI III and the EQ-5D, do not capture all important domains of 
physiological and psychological functioning.  A more comprehensive instrument was 
developed by the World Health Organization (WHO) for use in the 2001 Multi-country 
Survey, but was never used in its long form. 
 
A modified version of this instrument, the WHO Long Form (New Zealand version), 
comprising 62 items in 14 scales, was included in the 2002/03 New Zealand Health 
Survey, a nationally representative household survey involving face-to-face interviews 
of 12,929 adults.  The New Zealand adaptations included minor item changes in order 
to fully embed the SF-36, which was used in previous New Zealand health surveys. 
 
The instrument was found to have excellent acceptability.  Likert scaling assumptions 
were met for all items.  Internal consistency (Cronbach’s alpha) exceeded 0.7 for all 
scales, indicating adequate reliability.  The scale cross-correlation matrix indicated 
adequate construct validity.  Discriminative validity, assessed by comparing mean scale 
scores of respondents with and without self-reported chronic disease, indicated 
adequate scale responsiveness for population health monitoring purposes. 
 
Norms were successfully derived for all major population subgroups and showed the 
expected patterns, with males scoring higher than females on several scales, younger 
age groups scoring higher than older age groups on scales tapping physical but not 
mental health constructs, and variations in scale scores between ethnic groups that 
largely (but not entirely) mirrored objectively measured health inequalities. 
 
We conclude that the WHO Long Form health status instrument (New Zealand version), 
modified as suggested in this report, is suitable for use when a comprehensive measure 
of self-reported health status is required in the context of population health monitoring.  
Ceiling effects, and response category cut-point shifting (as with all self-report 
instruments), are limitations users should be aware of, in addition to the respondent 
burden imposed by the use of a long form instrument. 
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Introduction 
The 2002/03 New Zealand Health Survey was a nationally representative survey 
measuring the health status, health-related behaviour and health service utilisation of 
the general population.  The health status questionnaire included in this survey was 
adapted from one developed by the World Health Organization (WHO) for use in the 
2000/01 Multi-country Survey (Sadana et al 2002), hereafter the ‘WHO Long Form New 
Zealand Version’ or WHO-LF (NZ).  We briefly describe the construct of health 
underlying the WHO instrument and the provenance of this questionnaire, before 
turning to the New Zealand adaptation. 
 

The health construct 
The well-known WHO definition of health as ‘a state of complete physical, mental and 
social wellbeing’ has been helpful in promoting a focus on health states rather than 
morbid processes (diseases and injuries).  Arguably, however, this definition goes too 
far in equating health with wellbeing and is not helpful for designing operational 
indicators of health.  Instead, WHO has argued more recently that health is separable 
from wellbeing, is an attribute of the individual person, and comprises states of the body 
and mind (Ustin et al 2001). 
 
With this understanding, WHO has gone on to define a ‘health state’ as a multi-
dimensional attribute of an individual that indicates his or her level of functioning on all 
important physiological (including psychological/psychosocial) domains.  Given this 
construct of health, the measurement challenge becomes to develop a classification of 
health domains, specify the minimum set of domains necessary and sufficient to 
describe an individual’s health state, define levels of functioning in each domain 
(including upper and lower ‘anchors’), and develop reliable, valid and cross-culturally 
comparable items to tap these domains (scales). 
 

Provenance of the WHO-LF 
For the WHO Multi-country Survey, WHO identified health domains based on the 
following criteria: 
• linked to the classification provided by the International Classification of Functioning 

(ICF) (World Health Organization 2001) (see Box 1) 
• parsimonious yet reasonably comprehensive (no important dimension of 

physiological or psychological functioning omitted) 
• amenable to self-report 
• built on existing widely used questionnaires such as the SF-36 (Ware et al 1993), 

WHODAS II (Rehm et al 1999) and HUI-III (Feeny 2002) 
• comparable across cultures. 
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Box 1.  The ICF 
The ICF, together with the ICD (International Classification of Diseases, now in its 10th 
revision), form the core of the WHO ‘family’ of international classifications.  Originally 
developed in 1980 as the International Classification of Impairments, Disabilities and 
Handicaps (ICIDH), the revised version (ICF) was adopted by the World Health Assembly 
in 2001 (World Health Organization 2001). 

The ICF is a classification of health states and health-related states.  It consists of two 
components: body functions and structures, and activities and participation.  (The full 
classification also includes contextual factors.) 

Body functions and structures comprise a set of domains, one for each body system.  
Thus ‘mental functioning’ is one domain, with ‘central nervous system’ the corresponding 
structural domain.  The constructs employed in this component of the classification are 
physiological and psychological changes in functioning, and anatomical changes in 
structures.  A negative change constitutes an impairment. 

Activities and participation likewise comprise a set of domains relating to personal and 
interpersonal life areas (actions or tasks) respectively.  The constructs employed in this 
component of the classification are capacity (executing tasks in a standard environment) 
and performance (executing tasks in the current environment).  A negative change 
constitutes an activity limitation or a participation restriction. 

Table B1 provides an overview of the ICF (excluding contextual factors), while Table B2 
provides an example of coding with the ICF. 

Note that in terms of the ICF, the health survey questionnaire under discussion in this 
bulletin constitutes an ‘ICF dedicated assessment instrument’. 

 
Table B1: Overview of the ICF 

Component Body functions and structures Activities and participation 

Domains Physiological functions; anatomical systems Life areas (actions, tasks) 

Constructs Physiological and anatomical changes Capacity and performance 

Positive aspect Functioning Task and role fulfilment 

Negative aspect Impairment Activity limitation 
Participation restriction 

 
Table B2: Coding with the ICF (example) 

Health condition Impairment Activity limitation Participation restriction 

Leprosy Loss of sensation in 
extremities 

Difficulty grasping 
small objects 

Stigma leading to 
unemployment 

A30.5 (ICD-10) b1564.3 a4401.2 p8451.4 
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A total of 20 domains were ultimately selected, including both domains directly 
measuring body and mind functioning (‘health domains’) and domains measuring more 
complex caring, role and social behaviours (‘health-related domains’) (Table 1).  
Physiological, psychological and psychosocial functions considered to be relatively less 
important from a public health perspective were omitted.  Health-related domains were 
included for two reasons: firstly, to indirectly tap health domains not included as such in 
the instrument (because they were considered of less importance); and secondly, to 
provide an in-built check on the quality of the health domain data that were collected. 
 
Table 1: ICF domains included in the WHO-LF health status questionnaire 

Health domains Health-related domains 

Vision 
Hearing 
Speech 
Digestion 
Excretion 
Fertility 
Sexual activity 
Skin and disfigurement 
Breathing 
Pain* 
Affect* 
Sleep 
Energy/vitality 
Cognition* 
Communication 
Mobility and dexterity* 

Self-care* 
Usual activities (role fulfilment)* 
Social functioning 
Participation 

* Considered to be ‘core’ domains based on frequency of inclusion in existing generic health status 
instruments – only these were actually fielded in the Multi-country Survey (Ustin et al 2001). 

 
An item bank of more than 300 items was created from existing instruments tapping 
similar domains.  Item response theory (Streiner and Norman 2003) was used to select 
items with appropriate psychometric characteristics for inclusion in the scales.  
Response categories were standardised and a common recall period of one month was 
chosen.  Although the psychometric properties of the items selected for inclusion in the 
scales are well know, little psychometric testing has been done on the scales 
themselves (Sadana et al 2002). 
 

New Zealand adaptation 
The WHO-LF was modified for use in New Zealand by slightly rewording several items 
or response categories to embed the SF-36, and omitting several scales (domains) 
because they were considered to be intrusive, less important, or adequately captured 
through the health-related scales. 
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The SF-36 is a generic health status instrument that has been widely applied for 
population health status monitoring (Bowling 1997).  This questionnaire was included in 
the 1996/97 New Zealand Health Survey, and performed well psychometrically (Scott 
et al 2000), although problems with cross-cultural comparability were identified (Scott 
et al 1999).  Given that the SF-36 (version 1, Australia/New Zealand adaptation) had 
already been normed for the New Zealand population (Scott et al 2000), its retention in 
the 2002/03 and future New Zealand health surveys was considered necessary to 
permit analysis of trends (ie, to build up a time series). 
 
The SF-36 consists of 36 items grouped into eight scales: seven measure different 
domains of health and one – the ‘general health’ scale – measures overall self-rated 
health (although in scoring and analysing the SF-36 this scale is considered to be on 
the same ‘level’ as the dimensional scales).  The scales (with standard abbreviations) 
and in the order conventionally presented, are: 
• physical functioning (PF, measures mobility and dexterity) 
• role physical (RP, measures the impact of physical health on everyday role fulfilment) 
• bodily pain (BP) 
• general health (GH) 
• vitality (VT, measures energy or activity level) 
• social functioning (SF) 
• role emotional (RE, measures impact of emotional health on role fulfilment) 
• mental health (MH, measures psychological or emotional distress; ie, affect or mood 

and anxiety). 
 
The two scales relating to role fulfilment (RP and RE) can be considered subscales of a 
single underlying domain, thereby reducing the SF-36 to a seven-scale instrument, 
comprising six domain or dimensional scales and one overall or general health scale.  
The SF-36 includes most of the important dimensions of health, yet several domains 
(eg, cognition, sleep, vision, hearing) that most people would consider important are not 
directly tapped. 
 
While inclusion in the WHO-LF (NZ) questionnaire of scales tapping all 20 ICF domains 
would have been ideal, issues of respondent burden and acceptability made this 
impractical.  An initial decision was therefore taken to exclude the sexual functioning 
and reproductive health domains from the general health survey instrument in view of 
cultural sensitivities.  The ‘skin and disfigurement’ domain was excluded because most 
health problems involving this domain are relatively trivial from a public health 
perspective.  Finally, the domain of visceral functioning (breathing, digestion, bodily 
excretion) was initially included, but these scales performed relatively poorly 
psychometrically and have since been dropped from the questionnaire.  For this reason, 
results relating to visceral functioning are not provided here, but are reported elsewhere 
(Ministry of Health 2006c).  Thus six domains recommended for the WHO-LF are not 
included in the final version of the New Zealand adaptation of this questionnaire.  
However, it is important to note that these domains are still captured indirectly through 
the four health-related domains included in the instrument. 
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The final version of the WHO-LF (NZ) is thus a 62-item, 14-scale questionnaire that 
takes about 10 minutes to complete in a face-to-face computer-assisted interview.  The 
instrument fully embeds the SF-36 and comprises three types of scales: (1) a single 
summary or ‘general health’ scale (provenance: SF-36), which provides a summary 
measure of health and a check on the dimensional scales; (2) a set of nine health 
domain scales, tapping all important domains of health other than visceral and sexual 
functioning (provenance: five WHO-LF scales, three SF-36 scales [all of which are also 
included in the WHO-LF] and 1 composite scale in which some items were drawn from 
the WHO-LF and others from the SF-36); and (3) a set of four health-related scales 
tapping more complex social behaviours (provenance: one WHO-LF scale, two SF-36 
scales and one composite scale), intended to indirectly capture non-included health 
domains and also to provide an inbuilt check on the domain-specific data. 
 
The scales and abbreviated item content of the WHO-LF (NZ) questionnaire are 
summarised in Table 2.  The full questionnaire is available from Public Health 
Intelligence on request. 
 
Table 2: WHO-LF (NZ) scales, abbreviated item content and scale provenance 

Scale Scale 
abbreviation 

Number 
of items 

Abbreviated item content Provenance 

Health summary 
scale (1) 

 (5)   

General health GH 5 • Is your health: excellent, very good, good, fair, 
poor 

• My health is excellent 
• I am as healthy as anybody I know 
• I seem to get sick a little easier than other 

people 
• I expect my health to get worse 

SF-36 GH 

Health domain 
scales (9) 

 (39)   

Mobility and 
dexterity/physical 
functioning 

PF 12 • Vigorous activities, such as running, lifting 
heavy objects, strenuous sports 

• Moderate activities, such as moving a table, 
vacuuming, bowling 

• Lifting or carrying groceries 
• Climbing several flights of stairs 
• Climbing one flight of stairs 
• Bending, kneeling or stooping 
• Walking more than 1 kilometre 
• Walking several blocks 
• Walking one block 
• Standing up from sitting down 
• Placing your hands behind your head 
• Using your hands and fingers 

Composite 

(WHO-LF 2 
items, SF-36 
PF 10 items) 

Vision VS 3 • Seeing and recognising a person from 
20 metres 

• Seeing and recognising a person from across 
the room 

• Reading a book or newspaper 

WHO-LF 
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Scale Scale 
abbreviation 

Number 
of items 

Abbreviated item content Provenance 

Hearing HR 3 • Hearing a conversation with a person in a quiet 
room 

• Hearing someone talking on the other side of 
the room 

• Hearing a group conversation with at least three 
people 

WHO-LF 

Pain (bodily pain) BP 2 • Intensity of bodily pain 
• Extent pain interfered with normal 

work/everyday activities 

SF-36 BP 

Energy / vitality VT 4 • Feel full of pep 
• Have a lot of energy 
• Feel worn out 
• Feel tired 

SF-36 VT 

Sleep SL 3 • Problem falling asleep 
• Waking up frequently during night 
• Waking up too early 

WHO-LF 

Communication / 
speech 

CM 3 • Understanding what people say 
• Starting and maintaining a conversation 
• Speaking clearly 

WHO-LF 

Cognition CG 4 • Concentrating on doing something for at least 
10 minutes 

• Remembering to do important things 
• Analysing and solving problems in day-to-day 

life 
• Learning a new task 

WHO-LF 

Affect/anxiety 
(mental health) 

MH 5 • Been a very nervous person 
• Felt so down in the dumps nothing could cheer 

you up 
• Felt calm and peaceful 
• Felt down 
• Been a happy person 

SF-36 MH 

Health-related 
domains (4) 

 (18)   

Self care SC 6 • Bathing 
• Dressing 
• Grooming 
• Eating 
• Using the toilet 
• Staying by yourself for a few days 

WHO-LF 
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Scale Scale 
abbreviation 

Number 
of items 

Abbreviated item content Provenance 

Role functioning 
(two subscales: 
role physical and 
role emotional) 

RP 4 Because of physical state: 
• were limited in the kind of work or other 

activities 
• cut down the amount of time you spent on work 

or other activities 
• accomplished less than you would like 
• had difficulty performing the work or other 

activities 

SF-36 RP 

 RE 3 Because of mental/emotional state: 
• cut down the amount of time you spent on work 

or other activities 
• accomplished less than you would like 
• didn’t do work or other activities as carefully as 

usual 

SF-36 RE 

Social functioning SF 5 • Extent health problems interfered with normal 
social activities 

• Frequency health problems interfered with 
social activities 

• Dealing with people you do not know 
• Maintaining a friendship 
• Getting along with people who are close to you 

Composite 
(WHO-LF 3 
items, SF-36 
SF two items) 

 
To our knowledge, the 2002/03 New Zealand Health Survey is the first use of the 
WHO-LF (albeit modified as described above) in any national population.  The 
questionnaire finally fielded in the WHO Multi-country Survey and subsequent rounds of 
the World Health Survey was a short-form version, capturing only the four health- and 
two health-related domains considered to be ‘core’ (Table 1).  This was done mainly to 
ensure that comparable data could be collected from all participating countries, some of 
which did not have the capacity to field a long questionnaire (Sadana et al 2002). 
 
The aim of this report is thus to describe the psychometrics of this long-form 
questionnaire in a nationally representative sample of New Zealanders, and to norm the 
instrument for this population. 
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Methods 

The 2002/03 New Zealand Health Survey 

Survey design 
The New Zealand Health Survey was conducted from August 2002 to September 2003.  
The target population was the usually resident, non-institutionalised civilian adult 
population (aged 15 years and over) living in permanent private dwellings.  A multi-
stage stratified cluster design was employed, using an area-based sampling frame.  The 
primary sampling units (meshblocks of approximately 100 people) were stratified by 
ethnic population density thresholds (including Māori, Pacific and Asian strata) and 
selected with a probability proportional to size for some strata and with equal probability 
for others.  The secondary sampling units (dwellings within selected meshblocks) were 
enumerated and selected using an assigned sampling fraction.  In the case of the ethnic 
oversamples, selected dwellings were screened for eligible Māori, Pacific or Asian 
occupants.  Thus, the ethnic samples were selected through a combination of targeting 
and screening. 
 
Within each selected dwelling, all eligible people were identified and one was selected 
as the respondent using a Kish grid (Kish 1949).  This design meant that all those within 
the sample frame had a known probability of selection, which is reflected in the 
weighting scheme applied to the data.  Face-to-face interviews were carried out in the 
home, by trained interviewers, in English and with an interpreter where required, Ethics 
approval for the survey was granted by all regional ethics committees in New Zealand.  
Further details of the survey design are reported elsewhere (Ministry of Health 2004a). 
 

Data analysis 
Data was analysed using SAS (Statistical Analysis Software) Version 9.1.  To account 
for the survey design, all analyses were weighted using integrated survey weights to 
produce estimates representative of the New Zealand population.  These took into 
account selection probability, clustering of the sample, non-response and post-
stratification adjustment to the New Zealand 2001 Census population (Ministry of Health 
2004a).  Replicate weights were used to estimate the sampling error for survey 
estimates (Kott 1998). 
 
Psychometric performance of the WHO-LF (NZ) questionnaire was tested on, and 
norms were developed for, population subgroups defined by age, sex and ethnicity.  
The age groups were life-cycle stages 15–24, 25–44, 45–64 and 65+ years.  The ethnic 
groups were Māori, Pacific, Asian and European/Other, assigned by self-identification, 
with the standard prioritisation rule being applied to those respondents who claimed 
more than one ethnic identity (Ministry of Health 2004b). 
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Scoring the WHO-LF (NZ) 
Because the ‘additional’ scales derived from the ICF domains were to be ‘integrated’ 
with the SF-36 scales, the same process for scoring and summing items to create scale 
scores was used.  That is, for all scales (irrespective of provenance), items were 
summed and normalised to a score of 0–100, with higher scores representing better 
functioning. 
 
Tests as to whether the Likert scaling assumptions were in fact met for all scales 
(whether ‘WHO’ or ‘SF-36’ derived) are described below. 
 

Psychometric performance of the WHO-LF (NZ) 
To enable international comparison, our analysis employs ‘classical’ psychometric 
methods rather than item response theory, and mirrors evaluations of the SF-36 
performed on similar national samples in the US (Ware and Gandek 1998; Ware and 
Sherbourne 1992) and in Sweden (Sullivan et al 1995).  A similar framework was also 
used earlier by one of us (Tobias) in evaluating the psychometrics of the SF-36 in the 
New Zealand population.  The present report closely follows this earlier work (Scott et al 
1999).  Tests of discriminative validity are based on those used for the Child Health 
Questionnaire for Parents (CHQ-PF28) (Ratt et al 2005).  The overall framework for 
assessing psychometric performance was similar to the Attributes and Review Criteria 
for Assessing Health Status Measures (Aaronson et al 2002).  In summary, the analysis 
comprised: 
1. evaluation of the acceptability of the questionnaire via the completeness of the 

data (calculation of the percentage of missing data and how this varied across 
subgroups) 

2. descriptive item statistics and scale score distributions 
3. tests of the assumptions underlying the Likert method of summated rating scales 

(including item-scale correlations after correcting for overlap, equivalence of item-
scale correlations for each scale and the scaling success rate) 

4. assessment of reliability, by estimation of internal consistency (Cronbach’s alpha) 
for each scale 

5. assessment of construct validity, by examining the pattern of correlations between 
the scales 

6. assessment of discriminative validity, by estimating effect sizes for respondents 
reporting versus those not reporting chronic health condition(s). 
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Norming the WHO-LF (NZ) 
The norms reported here are the means and standard errors for each of the 14 scales 
(scored on a 0–100 scale, with higher scores representing better self-reported 
functioning), calculated using the SF-36 conventions for scoring methods and for 
imputing missing data (Ware 1993).  Although all scales were negatively skewed, the 
sampling distribution of the means was approximately normal (checked by simulating 
100,000 bootstrap samples), allowing pairwise comparison of subgroup means to be 
performed using parametric methods.  Comparisons for ethnic groups are standardised 
for age by direct standardisation with the WHO world population as the standard (World 
Health Organization 2000).  Note that subgroup means can be compared within one 
scale, but scores cannot be compared across scales because the scales are 
independent of one another. 
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Results 

Presentation 
Two options for presenting survey results were considered: either retain the 
conventional SF-36 order of the scales from left to right, tacking the additional scales on 
to the end (right-hand side) of the profile; or integrate the scales, beginning with the 
overall health (summary) scale (ie, the GH scale) on the left, followed by the health 
domain scales (arrayed roughly from physical to mental as for the SF-36), with the 
health-related scales bringing up the right-hand end (arrayed roughly from personal to 
interpersonal).  The latter option has been chosen here. 
 
For ease of reference, a summary of the scale abbreviations is provided below (Box 2). 
 
 

Box 2.  Presentation and abbreviations of the WHO-LF (NZ) scales 
GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

Summary scale Health domain scales Health-related domain scales 

 

 

 

Abbreviation 

 

 

 

Description 

 

 

 

Type of scale 

GH General health Summary scale 

PF Physical functioning (mobility and dexterity) 

VS Vision 

HR Hearing 

BP Pain (and discomfort) 

VT Vitality (energy) 

SL Sleep 

CM Communication (and speech) 

CG Cognition 

MH Mental health (anxiety and affect) 

Health domain scales 

SC Self care 

RP Role physical (usual activities) 

RE Role emotional (usual activities) 

SF Social functioning 

Health-related domain scales 
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Psychometrics 

Completeness of data 
The percentage of missing data, per item, was less than 1% for all 62 items (Table 3), a 
lower range than found previously for the SF-36 (Scott 1999), perhaps reflecting the 
mode of survey administration (face-to-face interview in 2002/03 versus self-completion 
in 1996/97). 
 
The missing data rates varied by population subgroup, with slightly higher rates for 
many items among older age groups and the Pacific ethnic group.  However, for no item 
by subgroup did the missing data rate exceed 2%. 
 
Table 3: Descriptive statistics of WHO-LF (NZ) scales, total New Zealand population, 2003 

 GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

Number of 
items 

5 12 3 3 2 4 3 3 4 5 6 4 3 5 

Mean 75.5 89.0 96.5 93.5 75.0 65.1 80.5 95.9 92.7 83.3 98.8 80.7 90.0 94.3 

SE 0.3 0.2 0.1 0.2 0.4 0.3 0.3 0.2 0.2 0.2 0.1 0.4 0.4 0.2 

25th 
percentile 

85.0 87.5 100 91.7 61.0 55.0 73.3 100 87.5 76.0 100 75.0 100 100 

50th 
percentile 

77.0 95.8 100 100 84.0 70.0 86.7 100 100 88.0 100 100 100 100 

75th 
percentile 

92.0 100 100 100 100 80.0 100 100 100 92.0 100 100 100 100 

Range 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

SD 19.7 18.2 10.3 14.1 26.4 20.4 22.1 9.9 12.4 13.8 6.6 34.7 26.5 11.6 

% floor 0.2 0.2 0.3 0.1 1.1 0.6 0.9 0 0.1 0 0.1 11.1 5.8 0 

% ceiling 9.5 44.7 80.6 71.0 40.5 2.4 30.4 77.4 56.6 9.2 94.9 71.9 85.3 68.8 

% missing 
data 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Notes: GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; 
CM: communication; CG: cognition; MH: mental health; SC: self care; RP: role physical; RE: role emotional; SF: 
social functioning. 
 

Descriptive statistics for items and scales 
Item responses were well distributed for all items and all subgroups, in that all levels 
(response choices) of each item were observed (Table 3).  On the other hand, item 
responses were highly skewed, with most respondents endorsing the higher response 
choices (reflecting better self-reported functioning), as might be expected in a general 
population sample (particularly one that excludes the institutionalised population). 
 



 Measuring Health States 13 

Estimates of central tendency and dispersion, and floor and ceiling rates, for the scale 
scores of the total population are summarised in Table 3.  Skewness is once again 
pronounced, with the median equalling the maximum possible score for scales VS, HR, 
CM, CG, SC, RP, RE and SF.  Ceiling effects (defined as > 25% of respondents scoring 
at the maximum possible value for the scale) were found for scales PF, VS, HR, CM, 
CG, SC, RP, RE and SF.  This limits the usefulness of these scales for monitoring 
health in the general population.  On the other hand, no floor effects (> 25% of 
respondents scoring at the minimum possible value for the scale) were found, which is 
arguably of greater public health importance. 
 

Summated rating scaling assumptions 
Item means and standard deviations were comparable across all items within each 
scale, with few exceptions (data not shown).  Item–own scale correlations (corrected for 
overlap) all exceeded the conventional standard of 0.4 (Streiner and Norman 2003) 
(Table 4).  Correlations of items with scales other than their own were in all cases 
suitably low (Table 4).  Hence 100% scaling success rates (item–own scale correlation 
> 2 SE higher than correlation with all other scales) were obtained.  These results 
confirm that the Likert scaling assumptions were indeed met for all scales. 
 

Reliability 
Internal consistency (Cronbach’s alpha) estimates were above the 0.7 standard 
considered the minimum for group comparisons (Ware 1993) for all 14 scales (Table 5).  
In general, the ‘new’ and ‘composite’ scales performed just as well as the ‘SF-36’ 
scales. 
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Table 4: Tests of Likert scaling assumptions, total New Zealand population, 2003 

 GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

Item internal 
consistency1 

0.58–0.85 0.44–0.82 0.76–0.83 0.75–0.89 0.94–0.94 0.78–0.82 0.74–0.81 0.77–0.81 0.73–0.77 0.56–0.78 0.62–0.82 0.84–0.90 0.86–0.91 0.60–0.78 

Item discriminative 
validity2 

0.12–0.46 0.10–0.46 0.09–0.21 0.08–0.27 0.20–0.54 0.25–0.51 0.10–0.28 0.09–0.50 0.13–0.48 0.12–0.48 0.07–0.47 0.22–0.55 0.20–0.44 0.07–0.46 

Item scaling 
success (total)3 

40/40 120/120 30/30 30/30 16/16 32/32 30/30 30/30 40/40 40/40 60/60 32/32 24/24 50/50 

Item scaling 
success (%) 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 

1 Correlations between items and own scale, corrected for overlap. 
2 Correlations between items and other scales. 
3 Number of significantly higher correlations of items with own scale/total number of correlations. 
Notes: GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; CM: communication; CG: cognition; MH: mental health; SC: self care; RP: role 
physical; RE: role emotional; SF: social functioning. 
 
Table 5: Scale reliability (Cronbach’s α), total New Zealand population, 2003 

 GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

Cronbach’s alpha 0.80 0.92 0.74 0.83 0.89 0.84 0.71 0.74 0.77 0.80 0.83 0.90 0.86 0.77 

Meets 0.7 criterion for 
group comparison 

              

Meets 0.9 criterion for 
individual comparison 

              

Notes: GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; CM: communication; CG: cognition; MH: mental health; SC: self care; RP: role 
physical; RE: role emotional; SF: social functioning. 
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Validity 
The scale cross-correlation matrix (Table 6) shows good construct validity, in that no 
scale was highly correlated with another scale.  The only exception was a moderately 
high cross-correlation coefficient of 0.56 for the CM (communication or speech) scale 
with the CG (cognitive functioning) scale, suggesting that these two scales may not be 
sufficiently independent to warrant both being retained in the instrument. 
 
Discriminative validity of the scales was assessed by comparing scores in respondents 
who self reported any one of the following nine chronic conditions compared to those 
who did not: heart disease, stroke, diabetes, asthma, chronic obstructive pulmonary 
disease, arthritis, spinal disorders, osteoporosis and cancer.  Effect size was estimated 
from the formula: 

( ) ( )[ ]
subgroupcondition  chronic in thedeviation  Standard

subgroup conditions chronicmeansubgroup conditions nomean  (d) sizeEffect −
=  

 
An effect size of > 0.2 is considered to indicate a clinically and epidemiologically 
significant difference (Cohen 1977) and to be predictive of satisfactory scale 
responsiveness (sensitivity to change).  All scales had effect sizes in excess of this 
criterion on this test (Table 7). 
 
Table 6: Scale validity (cross-correlation matrix), total population, 2003 

 GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

GH (0.80) 0.45 0.18 0.21 0.37 0.50 0.31 0.25 0.32 0.39 0.22 0.40 0.28 0.36 

PF  (0.92) 0.25 0.27 0.42 0.39 0.27 0.19 0.28 0.21 0.50 0.56 0.26 0.17 

VS   (0.74) 0.20 0.14 0.15 0.15 0.15 0.20 0.14 0.16 0.17 0.14 0.16 

HR    (0.83) 0.15 0.18 0.15 0.21 0.24 0.10 0.14 0.19 0.12 0.35 

BP     (0.89) 0.38 0.30 0.15 0.21 0.27 0.20 0.52 0.23 0.30 

VT      (0.84) 0.41 0.29 0.38 0.56 0.21 0.41 0.36 0.30 

SL       (0.71) 0.22 0.28 0.37 0.14 0.27 0.27 0.30 

CM        (0.74) 0.56 0.36 0.19 0.19 0.33 0.44 

CG         (0.77) 0.41 0.25 0.27 0.37 0.43 

MH          (0.80) 0.16 0.27 0.47 0.51 

SC           (0.83) 0.29 0.20 0.29 

RP            (0.90) 0.38 0.38 

RE             (0.86) 0.51 

SF              (0.77)

Notes: GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; 
CM: communication; CG: cognition; MH: mental health; SC: self care; RP: role physical; RE: role emotional; SF: 
social functioning. 
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Table 7: Tests of scale discriminative validity: effect size estimates for any self reported 
chronic condition, total population, 2003 

 GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

Chronic 
condition 
present 
[mean 
(SD)] 

70.8 
(21.2) 

84.2 
(21.2) 

95.5 
(12.1) 

91.8 
(15.8) 

68.8
(27.7)

61.7
(21.4)

76.9
(23.6)

95.2
(10.9)

91.3
(13.7)

81.9
(14.8)

98.2 
(8.3) 

72.7 
(39.0) 

87.3 
(29.6) 

92.9
(12.9)

Chronic 
condition 
absent 
[mean 
(SD)] 

82.3 
(15.0) 

96.0 
(9.0) 

98.0 
(6.8) 

96.0 
(10.7) 

83.6
(21.5)

69.9
(17.8)

85.4
(18.9)

96.9
(8.2) 

94.6
(10.0)

85.2
(12.1)

99.8 
(2.2) 

92.0 
(23.1) 

93.8 
(20.8) 

96.3
(8.9) 

Effect size 
estimate 0.5 0.6 0.2 0.3 0.5 0.4 0.4 0.2 0.2 0.2 0.2 0.5 0.2 0.3 

Notes: GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; 
CM: communication; CG: cognition; MH: mental health; SC: self care; RP: role physical; RE: role emotional; 
SF: social functioning. 
Note: Mann Whitney U test p < 0.0001. 
 

Norms 

Sex and age norms 
Norms by sex (standardised for age) are shown in Table 8, along with norms by age 
group (stratified by sex).  Males self-report significantly1 better health than females 
(adjusting for age) in several domains, capturing both physical and mental health 
constructs: PF, VS, BP, VT, SL, MH, RP, RE; while females self-report better health 
than males on only a single scale: HR.  The largest differences between the sexes are 
in the SL, BP and MH scales. 
 
Age is clearly related to level of physical functioning, but not to the scales tapping 
mental health constructs.  Indeed, scores on the MH scale in particular improve 
significantly with age for both males and females, although whether this represents a 
true ageing effect or a cohort effect cannot be determined from cross-sectional data. 
 

Ethnic group norms 
Norms for the four major ethnic groups, stratified by sex and adjusted for age (but not 
socioeconomic position, which is a mediator, not a confounder, of ethnic inequalities in 
health), are shown in Table 9.  Asian New Zealanders generally display the highest 
scores on most if not all scales, for both male and female adults, followed by European/ 
Others and Pacific ethnic groups, and then by the Māori ethnic group (differences not 
always statistically significant). 
 

 
1 ‘Significantly’ in this section means a statistically significant difference in mean scores at the 95% 

level. 
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Asian adults scored significantly higher than their European/Other counterparts on the 
following scales: VS, HR, BP, VT, SL, CM and CG for males and HR, VT, SL and RP for 
females.  Surprisingly, Pacific peoples scored as high as European/Others on all scales 
and actually scored significantly higher on the HR, VT and SL scales (females only).  
Māori scored significantly lower than European/Others (and the other ethnic groups) on 
the following scales: GH and CG for males, and GH, PF, VS, HR, CM, CG, RP, RE and 
SF for females. 
 
Age, sex and ethnic norms are summarised graphically in Figures 1, 2 and 3 
respectively. 
 
Table 8: WHO long form (NZ version), norms by sex and age group, 2003 

Sex Age 
group 
(years) 

GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

15–24 78.5
(1.0)

96.8 
(0.6) 

98.1 
(0.3) 

95.8
(0.5)

78.8
(1.2)

70.5
(1.1)

84.7
(1.4)

94.1
(0.6)

91.4
(0.7)

83.1 
(0.8) 

99.4 
(0.2) 

90.1 
(1.6) 

90.9
(1.5)

94.9
(0.7)

25–44 77.6
(0.6)

94.8 
(0.3) 

98.2 
(0.4) 

95.3
(0.5)

78.0
(0.8)

67.8
(0.6)

83.4
(0.6)

95.4
(0.3)

93.5
(0.4)

83.9 
(0.5) 

99.3 
(0.2) 

88.2 
(0.8) 

91.1
(0.8)

94.8
(0.4)

45–64 74.6
(0.8)

89.4 
(89.4) 

95.8 
(0.3) 

91.5
(0.6)

76.0
(1.0)

67.5
(0.8)

81.1
(0.8)

96.7
(0.3)

93.9
(0.4)

85.3 
(0.5) 

98.9 
(0.2) 

80.7 
(1.2) 

92.0
(0.8)

95.3
(0.4)

65–74 69.9
(1.3)

80.9 
(1.2) 

95.7 
(1.0) 

85.1
(1.2)

73.4
(1.4)

66.5
(1.3)

81.1
(1.1)

96.7
(0.7)

93.4
(0.7)

87.0 
(0.9) 

98.4 
(0.4) 

70.4 
(2.4) 

91.2
(1.5)

94.9
(0.8)

75+ 67.0
(1.5)

67.1 
(1.9) 

91.6 
(1.4) 

77.8
(1.4)

73.4
(2.1)

59.9
(1.6)

78.0
(1.7)

94.2
(0.8)

88.9
(1.3)

87.2 
(1.9) 

96.1 
(0.8) 

61.7 
(3.0) 

87.5
(1.8)

92.3
(0.8)

Male 

15+* 75.8
(0.4)

91.6 
(0.3) 

97.1 
(0.2) 

92.9
(0.3)

77.1
(0.6)

67.8
(0.5)

82.7
(0.6)

95.5
(0.2)

93.0
(0.3)

84.4 
(0.3) 

99.0 
(0.1) 

84.2 
(0.6) 

91.0
(0.6)

94.9
(0.3)

15–24 71.6
(1.1)

94.3 
(0.5) 

96.9 
(0.4) 

96.5
(0.5)

72.7
(1.4)

61.4
(1.0)

79.2
(1.2)

94.2
(0.6)

90.7
(0.7)

78.2 
(0.8) 

99.4 
(0.2) 

81.5 
(1.6) 

85.5
(1.5)

92.4
(0.6)

25–44 78.5
(0.6)

92.5 
(0.4) 

97.6 
(0.2) 

96.5
(0.3)

74.8
(0.8)

62.6
(0.6)

80.6
(0.6)

96.2
(0.3)

93.0
(0.4)

81.7 
(0.4) 

99.3 
(0.1) 

82.1 
(0.9) 

89.0
(0.7)

94.0
(0.4)

45–64 76.2
(0.6)

86.4 
(0.6) 

95.6 
(0.3) 

94.7
(0.4)

73.4
(0.8)

64.5
(0.6)

77.1
(0.7)

96.8
(0.3)

93.1
(0.4)

83.4 
(0.4) 

99.0 
(0.2) 

78.9 
(1.2) 

89.2
(1.0)

94.3
(0.3)

65–74 72.0
(1.1)

75.6 
(1.2) 

95.3 
(0.6) 

91.4
(0.8)

70.2
(1.3)

63.2
(1.1)

75.9
(1.1)

97.7
(0.3)

93.5
(0.7)

84.0 
(0.8) 

97.7 
(0.5) 

71.4 
(1.9) 

91.6
(1.1)

94.7
(0.6)

75+ 71.4
(1.0)

61.2 
(1.5) 

89.8 
(1.0) 

82.8
(1.4)

69.0
(1.5)

59.3
(1.2)

75.4
(1.4)

97.1
(0.4)

89.9
(0.8)

85.1 
(0.8) 

94.9 
(0.7) 

55.8 
(2.4) 

89.1
(1.6)

93.4
(0.7)

Female 

15+* 75.1
(0.4)

88.7 
(0.3) 

95.0 
(0.2) 

95.0
(0.2)

73.0
(0.5)

62.4
(0.4)

78.7
(0.4)

96.0
(0.2)

92.4
(0.3)

81.6 
(0.3) 

98.9 
(0.1) 

79.1 
(0.6) 

88.6
(0.6)

93.7
(0.3)

* Age-standardised by the direct method to the WHO world population. 
Notes:  
GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; CM: 
communication; CG: cognition; MH: mental health; SC: self care; RP: role physical; RE: role emotional; SF: social 
functioning. 
 
Number in parenthesis is the standard error. 
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Table 9: WHO long form (NZ version), norms by ethnic group and sex, age-standardised, 
2003 

  GH PF VS HR BP VT SL CM CG MH SC RP RE SF 

Male Māori 72.3 
(1.1) 

90.2 
(0.7) 

96.2 
(0.7) 

90.3
(1.1)

76.4
(1.5)

69.2
(1.0)

80.5
(1.2)

94.4
(0.7)

90.3
(0.8)

84.1
(0.8)

99.2 
(0.2) 

80.1 
(1.8) 

90.1
(1.4)

93.7
(0.8)

 Pacific 77.8 
(1.9) 

90.2 
(1.4) 

96.4 
(0.9) 

95.3
(1.2)

78.9
(2.3)

69.7
(1.6)

82.6
(1.7)

93.3
(1.2)

92.7
(1.1)

82.3
(1.2)

98.9 
(0.5) 

85.6 
(2.8) 

89.9
(2.0)

93.0
(1.4)

 Asian 76.7 
(1.6) 

92.7 
(1.5) 

98.5 
(0.3) 

97.9
(1.1)

84.5
(2.0)

74.4
(1.6)

89.1
(1.4)

96.7
(0.7)

95.6
(0.1)

84.3
(1.2)

98.6 
(0.6) 

89.9 
(2.9) 

92.3
(2.0)

96.1
(0.8)

 European/ 
Other 

76.1 
(0.5) 

91.8 
(0.3) 

97.1 
(0.3) 

92.8
(0.3)

76.5
(0.7)

67.1
(0.5)

82.6
(0.6)

95.7
(0.3)

93.1
(0.3)

84.1
(0.8)

99.0 
(0.1) 

84.1 
(0.7) 

91.1
(0.6)

95.0
(0.3)

Female Māori 71.1 
(1.1) 

84.6 
(1.0) 

94.0 
(0.6) 

92.7
(0.7)

70.7
(1.6)

62.0
(0.9)

75.0
(1.4)

94.0
(0.5)

89.2
(0.7)

80.1
(0.7)

98.4 
(0.3) 

73.2 
(1.9) 

83.5
(1.3)

91.1
(0.8)

 Pacific 74.7 
(1.6) 

86.6 
(1.5) 

96.2 
(0.6) 

97.4
(0.5)

77.3
(2.2)

65.9
(1.2)

82.1
(1.1)

96.4
(0.6)

92.6
(1.1)

81.5
(1.2)

98.6 
(0.6) 

82.5 
(1.8) 

89.9
(1.7)

93.6
(0.9)

 Asian 75.5 
(1.2) 

91.4 
(1.6) 

96.4 
(0.9) 

98.5
(0.3)

76.2
(2.2)

68.5
(1.7)

84.5
(1.6)

96.4
(0.6)

94.4
(0.8)

81.8
(1.3)

98.8 
(1.0) 

86.4 
(2.3) 

91.9
(2.0)

95.7
(0.9)

 European/ 
Other 

75.5 
(0.5) 

89.2 
(0.3) 

96.7 
(0.2) 

95.0
(0.3)

72.8
(0.6)

61.7
(0.5)

78.6
(0.5)

96.3
(0.3)

92.6
(0.3)

81.8
(0.4)

99.0 
(0.1) 

79.2 
(0.7) 

89.0
(0.7)

93.9
(0.3)

Notes:  
GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; CM: 
communication; CG: cognition; MH: mental health; SC: self care; RP: role physical; RE: role emotional; SF: social 
functioning. 
Number in parentheses is the standard error. 
 
Figure 1: Age norms, sexes pooled, 2003 
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Notes: Error bars omitted for clarity – see text for discussion of which differences are statistically 
significant.  See Figure 3 for an explanation of abbreviations. 
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Figure 2: Sex norms, age-standardised, 2003 
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Notes: Error bars omitted for clarity – see text for discussion of which differences are statistically 
significant.  See Figure 3 for an explanation of abbreviations. 
 
Figure 3: Ethnic norms, by sex, age-standardised, 2003 

Males 

40

50

60

70

80

90

100

110

GH PF VS HR BP VT SL CM CG MH SC RP RE SF

Maori

Pacif ic

Asian

European

 
 



20 Measuring Health States 

Females 
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Notes:  
Error bars omitted for clarity – see text for discussion of which differences are statistically significant.   
 
GH: general health; PF: physical functioning; VS: vision; HR: hearing; BP: bodily pain; VT: vitality; SL: sleep; CM: 
communication; CG: cognition; MH: mental health; SC: self care; RP: role physical; RE: role emotional; SF: social 
functioning. 
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Discussion 
No standard scoring system for the WHO World Health Survey instrument has 
previously been published, so the first objective was to develop an appropriate method 
for scoring responses.  Grouping of items into scales (based on the item – scale cross-
correlation matrix) proved straightforward (in that every item was found to have 
significantly higher correlation with one scale than with all others).  Summated rating 
scale assumptions were met (item means and standard deviations were comparable 
across all items within each scale) and item–own scale correlations were suitably high 
and exceeded item–other scale correlations, giving 100% scaling success using Likert 
scaling.  This meant that scoring could proceed as for the SF-36, with normalisation of 
all scale scores to a 0–100 scale.  This was a fortunate outcome because it allows 
ready integration of the non SF-36 scales (the ‘new’ scales) with the SF-36 scales to 
form an ‘integrated’ instrument. 
 
Although lengthy (the instrument as used in the survey comprises 62 items and takes 
on average 10–14 minutes to complete, depending on population subgroup), 
acceptance was excellent as indexed by the missing data rate.  All population 
subgroups had missing data rates of < 2%, with most < 1%.  Highest rates of missing 
data were seen among the older age groups, the less educated, and non-European 
ethnic groups.  The missing data rates were lower than those found for the SF-36 in 
1996/97, perhaps reflecting the different data collection modes involved (interviewer-
administered versus self-completed). 
 
Internal consistency (Cronbach’s alpha) was above 0.7 for all the new and composite 
scales, the threshold considered appropriate for inter-group comparisons.  However, 
few scales had alpha > 0.9, the threshold considered necessary for robust individual-
level comparisons, limiting the potential clinical usefulness of this instrument.  Several 
scales, in particular the self-care (SC) scale, showed ceiling effects, raising doubts as to 
their suitability for general population samples.  On the other hand, no scales showed 
floor effects, which is arguably of greater public health importance. 
 
The scale cross-correlation matrix showed good construct validity, in that none of the 
scales were highly correlated with any of the other scales indicating, that they are 
tapping independent constructs.  The only exception was a moderately high cross-
correlation coefficient for the CM (communication/speech) with the CG (cognition) 
scales, suggesting that these two scales may not be sufficiently independent to warrant 
both being retained in the instrument. 
 
Discriminative validity was assessed by comparing scores in respondents who self-
reported any chronic disease with those who did not.  An effect size of > 0.2 was 
considered to be predictive of adequate scale responsiveness (sensitivity to change).  
All the scales, including the new and composite scales, had effect sizes in excess of this 
criterion although the CM and SC (self-care) scales just reached this arbitrary threshold. 
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In terms of descriptive statistics, reliability and validity, both of the composite scales (ie, 
the scales comprising some items unique to the WHO-LF and others unique to the 
SF-36, namely the PF and SF scales) performed well.  However, the composite PF 
scale performed no better than its SF-36 counterpart (data not shown – see Ministry of 
Health 2006c).  In the interests of minimising respondent burden, therefore, a case 
could be made for dropping the two extra items included in the WHO-LF version of this 
scale.  By contrast, the composite SF scale clearly outperformed its SF-36 counterpart 
(data not shown – see Ministry of Health 2006c), as well as having greater face validity 
(ie, it taps aspects of social functioning that are not included in the SF-36 scale, yet 
would be generally conceded to be important). 
 
Norms were successfully derived for both sexes, all life-cycle stages and all major 
ethnic groups.  These showed the expected patterns, with male mean scores exceeding 
female for several scales, scale scores deteriorating with age for dimensions of 
‘physical’ but not ‘mental’ health, and scores on several scales being highest for Asian 
New Zealanders followed in order by European and Pacific ethnic groups and then the 
Māori ethnic group. 
 
Males scored higher on average than females on all scales except HR (hearing) and 
CM (communication), though not all differences were statistically significant.  Unlike our 
previous finding with the SF-36 (Scott et al 2000), the sex difference was as evident for 
scales tapping physical as for those tapping mental health constructs.  This is consistent 
with findings from Australian (Australian Bureau of Statistics 1995) and US (Ware et al 
1993) SF-36 surveys.  This patterning of health status by sex may reflect gender 
differences in perceptions or propensity to report, rather than real difference in levels of 
health. 
 
Unsurprisingly, scores on scales tapping physical health differed dramatically between 
younger and older age groups.  Perhaps surprisingly, scores on scales relating to 
mental health constructs were either stable or actually higher in older than younger age 
groups, mirroring results found earlier with the SF-36 (Scott et al 2000).  Whether these 
patterns reflect genuine effects of ageing, or are due to cohort effects, cannot be 
determined from a cross-sectional survey.  However, longitudinal SF-36 data do show 
some deterioration in mental health scores with increasing age (Hemingway et al 1997), 
suggesting that our results may in part be confounded by cohort effects.  Further 
research with longitudinal data is clearly necessary to disentangle age, period and 
cohort effects. 
 
Scores on most scales were highest for the Asian ethnic group, followed by the 
European and Pacific ethnic groups and finally the Māori ethnic group.  In general, 
however, as previously found for the SF-36 (Scott et al 2000), the differences in scale 
mean scores between the ethnic groups were less than might have been expected from 
the large differences in objective health measures such as life expectancy between 
them (currently Māori life expectancy at birth is approximately seven years lower than 
that of Europeans, while Pacific life expectancy is approximately four years lower and 
Asian life expectancy about four years higher (Ministry of Health 2006a, 2006b).  In 
particular, self-reported health status as measured here is inconsistent with the life 
expectancy differential between the Pacific and European ethnic groups.  This 
disjunction between self-reported and objectively measured health inequalities may 
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reflect cultural differences in expectations or perceptions as to what constitutes good 
health, leading to response category cut-point shifting (see below).  Unwillingness to 
report functional limitations may also be a partial explanation, especially among Pacific 
peoples (Ministry of Health and Ministry of Pacific Island Affairs 2004). 
 
Although the instrument performed reasonably well psychometrically, and robust norms 
for the population and its key subgroups have been successfully estimated, several 
limitations of our analysis need to be kept in mind.  The items included in the WHO 
Multi-country Survey instrument were selected on the basis of item response theory 
(IRT), but our assessment of the psychometric performance of the WHO-LF (NZ) items, 
scales and instrument as a whole has been based on classical testing theory.  Arguably, 
IRT offers additional avenues for assessment that could be explored (Streiner and 
Norman 2003).  More generally, the assessment of ‘validity’ is an ongoing process: 
whether a measure is valid for a particular purpose and within a particular population 
cannot be decided by any one test, or series of tests, whether based on IRT or classical 
psychometrics (Aaronson et al 2002; Streiner and Norman 2003).  It is only through use 
and the accumulation of evidence over time that a robust judgement can be made as to 
validity.  Our tests of construct and discriminative validity support further use of the 
instrument but are by no means the final word on this issue.  Similarly, exploratory 
factor analysis may add further support to the assessment of the ‘validity’ of the 
instrument, and we intend to conduct such analysis in future. 
 
Given satisfactory reliability and validity, a major concern in the use of a health state 
instrument for population health monitoring is the responsiveness of the instrument (ie, 
its sensitivity to change).  Our ability to assess responsiveness is limited by our reliance 
on a single cross-sectional prevalence survey, in the absence of longitudinal data (eg, 
from a follow-up survey).  However, the new and composite scales seem to perform 
very similarly to the SF-36 scales, for which evidence on responsiveness is available 
(Hemingway et al 1997).  Also, the effect size estimates obtained from our comparison 
of respondents with and without self-reported chronic disease(s) likewise suggests that 
responsiveness may be adequate for most monitoring purposes, although – as always – 
the occurrence of ceiling effects in general population samples reduces sensitivity to 
small changes in health state at the high (ie, healthy) end of the distribution. 
 
Good questionnaire validity and reliability are sometimes insufficient to permit meaningful 
comparison between population groups or time periods, because variation in health norms 
or expectations affects respondents’ choice of response categories (Sadana et al 2002).  
For example, Māori and European New Zealanders may report similar difficulty with vision 
because of different expectations as to what constitutes ‘good’ visual acuity.  As a 
consequence, the true inequality between the ethnic groups could be disguised (or even 
reversed) when the survey results are analysed.  Or, to take another example, the health 
of New Zealanders may appear to deteriorate over time – not because the true level of 
health is actually declining, but merely because expectations of what it means to be 
healthy are increasing (the ‘problem of the rising norm’). 
 
The solution to this problem of changing expectations (technically referred to as 
‘response category cut-point shifting’) is to calibrate self-report data using a statistical 
model such as the hierarchical ordered probit (HOPIT) (Sadana et al 2002).  Data for 
the HOPIT model may be acquired in two ways: through objective tests or vignettes.  



24 Measuring Health States 

For some scales (eg, vision, hearing), practical objective tests are readily available.  
This allows self-reported results for these scales to be calibrated easily by administering 
the tests to a sub-sample of survey respondents alongside the self-report 
questionnaires.  Alternatively, the scales could simply be dropped from the 
questionnaire in favour of the test.  For other scales (eg, pain, affect), there are no 
practical objective tests available.  The only method currently available for calibrating 
these self-reported responses is to include vignettes in a sub-sample. 
 
Vignettes are standardised descriptions of specific levels of health (functioning) on a 
scale, which are rated by respondents using the same set of response categories they 
used to rate their own level on the same scale.  Since the vignette has fixed the level of 
health (on the particular scale), variation in the average response of different population 
subgroups (or time periods) is attributable entirely to variation in cut-points (ie, in 
respondents’ expectations for health).  Given this additional data, the HOPIT statistical 
model allows the responses of each subgroup of respondents (defined, for example, by 
age, sex, social class, ethnicity and time period) to be adjusted up or down so as to 
achieve measurement equivalence.  Scores will now reflect differences in level of 
health, free from contamination by differences in expectations for health. 
 
Vignettes have been developed and empirically tested for a wide range of scales, 
including analysis of reliability, framing and ordering effects (Sadana et al 2002) and 
seem to perform reasonably well.  Despite the inevitable increase in respondent burden 
and opportunity cost, vignettes and objective tests could be included in future health 
surveys, to assist with comparability of self-reported health status data across 
populations (especially ethnic groups) and time periods. 
 
In conclusion, the WHO-LF (NZ) instrument has high acceptability in the New Zealand 
population (a very low missing data rate) and good psychometric properties (except for 
ceiling effects with some of the scales), and has been successfully normed for the major 
New Zealand population groups (although measurement equivalence across ethnic 
groups remains problematic).  With these provisos, the WHO-LF (NZ) instrument may 
now be confidently used in health surveys in New Zealand for which a more 
comprehensive measurement of health is required than can be provided by shorter 
instruments such as the SF-36 and its even shorter derivatives (the SF-12 and SF-8), the 
HUI III or the EQ-5D (see Box 3).  The fact that the instrument, as modified for use in New 
Zealand, embeds the SF-36 may be an additional advantage because it permits 
comparison (of a subset of the data) with studies that have used only the latter instrument. 
 
The WHO-LF (NZ) omits a number of ICF domains that are potentially intrusive or of 
little public health importance.  Minor additional modifications to some scales have been 
suggested above, based on our experience with use of the instrument in the 2002/03 
New Zealand Health Survey, and the possibility of omitting the CM scale in view of its 
moderately strong correlation with the CG scale has also been raised. 
 
Further item (and possibly scale) reduction may also become possible as a result of the 
ongoing work of a joint United Nations / European Union task force (Task Force on the 
Measurement of Health Status 2005).  This so-called ‘Budapest Group’ is developing a 
standard health state survey instrument that is consistent with the ICF framework but 
shorter (less burdensome for respondents) than the current WHO Long Form 
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instrument.  To date, the task force has identified a subset of 10 of the ICF domains as 
‘core’ domains (all of which are included in the WHO-LF (NZ)), and has selected a small 
number of items to tap these scales (generally two to four items per scale).  A cognitive 
and psychometric testing plan has been developed and is currently being implemented 
in the United States, Canada, Australia and Italy.  This work has the potential to 
combine the broader coverage of domains inherent in the WHO-LF instrument with the 
reduced respondent burden typical of short-form instruments, and may also produce an 
instrument that performs well in terms of cross-cultural comparability. 
 

Box 3.  Measuring non-fatal health status: which instrument? 
A relatively small number of instruments are currently available and widely used 
internationally for measuring the health status of general adult population samples (other 
instruments are available for children but are beyond the scope of this report): 
• Medical Outcomes Study Short Form 36 (SF-36) and its ultra-short forms, the SF-12 

and the SF-8: www.sf-36.org 
• Health Utilities Index Mark III (HUI III): www.healthutilities.com 
• Euroqol EQ-5D: www.euroqol.org 
• WHO World Health Survey instrument, various forms including the New Zealand 

modification and the shorter instrument(s) currently being developed by the Budapest 
group. 

Choosing the right instrument 
The following questions may be helpful in guiding the selection of the most suitable 
instrument for purpose: 
• How well does the instrument, and the construct of health on which it is based, fit with 

the study objectives? 
• How much detail is needed about health states, and the distribution of the study 

population across this set of health states? 
• Does the study involve only the description of health states, or also the valuation of 

health states (in which case the capacity for preference or utility measurement – the 
ability to generate a single summary score – will be essential)? 

• How concerning is respondent burden (thus favouring short-form over long-form 
instruments)? 

• Are New Zealand norms needed for comparison? 
• Is international comparability important? 
• Is cross-cultural comparability across ethnic groups within New Zealand essential? 

It is unlikely that any instrument will be found to meet all these criteria – choose the one 
that fits best. 

Comparison of available instruments 
The table below compares key features of the currently available instruments most likely to 
warrant serious consideration; however, the instrument’s website and manual should be 
consulted for more detail, and expert advice should be sought before making a decision. 
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Table B3: Comparison of available health status survey instruments 

 WHO-LF (NZ) SF-36 SF-12 SF-8 HUI-III EQ-5D 

Content (ICF)       

Summary scale ■ ■ ■ ■   

Health scales:       

Physical functioning ■ ■ ■ ■ ■4 ■ 

Vision ■    ■  

Hearing ■    ■  

Pain ■ ■ ■ ■ ■ ■ 

Vitality ■ ■ ■ ■   

Sleep ■      

Communication ■    ■  

Cognition ■    ■  

Anxiety/affect ■ ■ ■ ■ ■ ■ 

Visceral functioning       

Sexual functioning       

Health-related 
scales: 

      

Self care ■     ■ 

Role fulfilment ■ ■ ■ ■  ■ 

Social functioning / 
participation 

■ ■ ■ ■   

Structure       

Number of items 
(scales) 

62 
(14) 

351 
(7)2 

12 
(7)2 

8 
(7) 

15-40 
(7)5 

5 
(5) 

Multi-item scales ■ ■   ■  

Single-item scales    ■  ■ 

Mixed   ■    

Scoring       

Profile ■ ■ ■3 ■3 ■ ■ 

Component 
summary scores 

 ■ ■ ■   

Single utility 
(preference) score 

    ■ ■ 

1 36 items, but one is not scored. 
2 Eight scales, but role physical and role emotional may be regarded as sub-scales of a single scale. 
3 Profile lacks the precision possible with the SF-36, but physical and mental component summary 

scores correlate well. 
4 Separate mobility and dexterity scales may be regarded as sub-scales of a single scale. 
5 15–40 items, depending on the particular questionnaire used (eight are available); eight scales if 

mobility and dexterity are considered to be separate scales. 
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Although we have shown that the WHO-LF (NZ) performs well psychometrically, 
respondent burden remains problematic.  For this reason, we have decided to alternate 
long- and short-form health status instruments in successive waves of the New Zealand 
Health Survey.  So, the 2006/07 survey will field the SF-36, with the long-form 
instrument next being fielded in the 2009/2010 survey.  Additional research to be 
considered when the long-form instrument (appropriately modified to reflect our 
experience as well as recommendations of the Budapest Group) is next fielded in the 
New Zealand Health Survey could include: 
• factor analysis (to provide further evidence for construct validity) 
• measurement equivalence and other tests using IRT 
• calibration for response category cut-point shifting (where needed) using objective 

tests (vision, hearing) and vignettes (pain, affect, other scales) 
• assessment of responsiveness via longitudinal testing of respondents in the context 

of a follow-up study. 
 
Given these enhancements, the WHO-LF (NZ) should provide a suitable survey 
instrument when a detailed assessment of the health status of a population is needed. 
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