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Summary

The objective of this study is to determine whether existing data sources from household interview based
surveys conducted in a large number of countries may be used towards estimating the distribution and
levels of severity of non-fatal health at the population level. Operationally, this objective addresses two
main questions:  1.  Is there information content on the severity and distribution of non-fatal health status in
data collected through household interview surveys?  2.  May this information be compared in a valid and
reliable manner across countries?

The paper first reviews current approaches to measure health status within interview based surveys and the
limitations of these approaches concerning the cross-population comparability of data collected, not only
the comparability of questions. Issues demanding further attention concerning the cross-population
comparability include inconsistent reporting and differences in end-points and cut-points on reference
scales. These limitations prevent the meaningful comparison of survey data within and across populations.

The paper then describes and tests a methodology to extract information on non-fatal health status.  This
approach is specific to self-reported data from different surveys conducted in different populations, as a
first attempt to improve comparability of data given that no external means to calibrate responses are
available. Sixty four data sets from an array of surveys in 46 countries are analyzed using factor analysis,
based on the hypothesis that one underlying latent construct, non-fatal health, is similar across surveys and
populations. A factor score of the level of non-fatal health is estimated for each individual and all scores are
re-scaled within each population to improve comparability of end-points.  Results are provided by age
groups and sex, for data from each of the 46 countries included in this study.  Based on an examination of
the results within countries, the evidence concerning the information content of surveys is mixed.

Despite efforts to improve the comparability of existing household interview data on non-fatal health, the
paper concludes that the valid comparison of existing data from household interview surveys across
countries is limited.  Even where the survey methodologies and data collection approaches are standardized,
biases in the self-report of health status prevent a meaningful comparison of non-fatal health status across
populations.  These results are disappointing given that a growing number of countries carry out household
interview surveys addressing health topics, coupled with the WHO mandate to improve the use and
comparability of existing data on non-fatal health.

Yet WHO realizes that household interview based surveys are considerably less expensive to conduct than
household examination surveys, and that countries will continue to utilize data collected within  household
interview surveys as one input to estimate the distribution and levels of severity of non-fatal health, among
other objectives.  Given these realistic constraints and objectives, this paper ends with a discussion of
selected strategies to improve the cross-population comparability of self-reported data on non-fatal health.
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1.  Introduction

1.1 Background

The assessment of population health is an important activity in each country and at the global level. An
array of data sources and methods are combined to estimate mortality, morbidity and other aspects of non-
fatal health status. Collecting and rendering these statistics comparable across countries is one of the World
Health Organization’s longest standing mandates and has been recently characterized as an international
public good (1).  The improvement and standardization of methods to do so are a key component of this
work carried out in collaboration with Member States and research networks. One focus is to improve on
the use of existing data sources, and is the overall purpose of the study described in this paper.

In this year’s World Health Report (2), the primary summary measure of population health used is
Disability-Adjusted Life Expectancy, or DALE (3,4).  DALE measures the equivalent number of years of
life expected to be lived in full health, or healthy life expectancy. The growing popularity and use of this
and other summary measures of population health (5,6) reflect the conclusion that mortality alone does not
provide a complete picture of a population’s health status.  As a summary measure of population health,
DALE combines information on the impact of premature death and of disability and other non-fatal health1

outcomes. Although constantly improving, established data sources and estimation methods exist for
mortality (7,8,9). This has not been the case for disability or other aspects of non-fatal health.  The Global
Burden of Disease Study focused considerable efforts towards a critical evaluation and comparison of data
sources on disability and other non-fatal health outcomes, and highlighted that improved data collection and
further methodological work in this area are warranted (10). In order to calculate DALE the prevalence of
different severity levels of disability and other aspects of non-fatal health, are required for each country (4),

The focus of this paper is to determine whether existing data sources from household interview based
surveys conducted in a large number of countries may be used towards estimating the distribution and
levels of severity of non-fatal health at the population level.  Assessing the comparability of data collected
through household interview surveys and improving upon current methods to do so, are important goals in
their own right.  The contribution of this data to the calculation of summary measures of population health
is an important added benefit.

1.2 Historical Context

1.2.1. Household interview surveys

Over the past fifty years, a growing number of countries in industrialized and less industrialized countries
are conducting national surveys dedicated to assessing the health of the population or including health
topics within nationally representative household surveys, often on a regular basis.  Examples include the
National Health Interview Survey2 (NHIS) carried out annually in the United States since 1957 and the
National Sample Survey3 (NSS) implemented routinely in India since 1950 that has incorporated
specialized modules addressing health topics, such as those within Round 28 (1973-74), Round 35 (1980-
81),  Round 42 (1986-87) and Round 52 (1995-96).

One of the main advantages of data collected through household surveys is that they provide person- or
household-based health statistics rather than data collected through health services or disease registries,
which are episode- or event-based (11).  It is well established that episode- or event-based data are not
representative of the population nor of conditions that are less well defined or do not have effective
treatments.  This is primarily due to heterogeneity in the access to  health services and in health-seeking
behavior within a population, as well as the uneven quality of routinely collected data within the health

                                                                
1 We use the term non-fatal health through out this paper in the broadest sense to include health, illness, disease, impairment and
disability as opposed to mortality.
2  Review of health data sources in the United States:  www.nlm.nih.gov/nichsr/stats
3  Background and data access information:  www.nic.in/stat  select “activities” under Statistical Wing rubric
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services. Furthermore, person- and household-based data provide a different perspective on the health status
of a population, independent from data given by health services, professionals, or surveillance sites (12).

Well-designed and implemented surveys may be representative of a population’s demographic
characteristics, such as age, sex, and residence, as well as ethnic and cultural composition. Generalization to
the source population, however,  is dependent on the sampling frame and strategy selected. For example,
household surveys are usually restricted to the civilian, non-institutionalized population. This restriction has
implications for the comparison and interpretation of non-fatal health status based on household surveys,
both over time and across countries.  For example, a recent review of data on the health status of
individuals 65 years and older in OECD countries found that a typical OECD country has a stable or slowly
increasing number of beds in long-term care institutions.  Given the accelerated  rate of  population aging,
the report concludes that this is leading to a de facto de-institutionalization of the older population.
Jacobzone et al. (13) note that the overall health of older individuals living within the community is
improving, while the health of those within institutions is declining over time due to selection and self-
selection effects.  Thus, individuals in the most severe or worst states of health may be missed by
household surveys. Yet very few countries even within the OECD also measure the health of
institutionalized populations: a few that do include Australia, Canada and the United States.

Several reviews highlight other strengths and weakness of household interview surveys’ methodologies and
the validity of data collected, particularly for surveys conducted in less industrialized countries (14,15,16,
17,18).  Household interview surveys that also include an examination component provide a more
comprehensive profile of health status. Not surprisingly, these require substantially greater resources and
tend to focus on clinical rather than functional measures of health status.  A relatively few number of
countries have conducted at least one nationally representative survey in the past decade combining
household interviews with clinical examinations or laboratory assessments:  these include Germany,
Finland, Indonesia, Malaysia, Pakistan, United Kingdom and the United States. Older surveys exist, such as
in Papua New Guinea (1963-64), Columbia (1964-65) and Egypt (1981-84) (19).  A range of research
networks and international agencies have initiated efforts to improve the relevant technical and analytical
skills required to implement either household interview or interview and examination surveys (20,11,
21,22).

The main health topics often included are the assessment of morbidity, other aspects of non-fatal health,
risk factors and life style practices,  utilization of and satisfaction with health services and drugs, and health
care expenditures. A spate of recent, detailed reviews of the content of surveys and specific questions are
found (23, 24,25,26). These show that questions specifically addressing non-fatal health typically assess the
severity and duration of functional or cognitive disability and impact on usual activities (see section 1.2.3
and 3.1.4).

Despite increasing awareness of the need to standardize the collection and analysis of data, few
standardized modules for national health surveys exist and are utilized across countries. Problems of
comparability also exist within countries, between different geographic areas or time periods. Furthermore,
existing standardized modules developed by international agencies tend to focus on morbidity or disease
classification rather than on describing non-fatal health status. The result is that data focusing on morbidity
serve as inputs to “policies on curative care” (25). Other surveys with standardized modules, such as the
Demographic and Health Surveys4 conducted in some 65 countries over the past 15 years, have interviewed
only women. The DHS surveys focus on female fertility and contraceptive usage, as well as on child
morbidity and mortality (27). We turn now to consider whether some of these methodological differences
reflect differences in the way health is conceptualized and the way standardized instruments have been
developed.

                                                                
4 For further information, documentation and data access policies on these surveys: www.macroint.com/dhs
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1.2.2   Health status assessment instruments

Ever since the 1947 WHO definition of health, researchers have grappled with operational definitions and
methodological approaches to measure health at the population level, in particular non-fatal health
(28,29,30,31). In a comprehensive review covering 30 some years, Hansluwka (32) assessed that the
challenge remained to develop appropriate measures that are on one hand comparable and on the other hand
reflect the multi-dimensional nature of health.  Most subsequent efforts to assess health combined a range
of questions drawn from four categories: 1.  Items broadly reflecting the WHO definition (i.e., describing
physical, mental and social aspects of health); 2. those that are symptom-oriented or considered indicative
of illness or morbidity; 3. those that focus on fulfilling or performing functions, activities or roles as
proximate descriptions of health status; and 4. those concerned with adaptation to and coping with non-fatal
health conditions.

Standardized instruments have been developed that combined standard questions with some estimates of
reliability or validity and discuss the interpretation of the scores obtained based on different sub-groups of
the population. The first wave of standardized instruments assessed the most severe states of non-fatal
health particularly among older age groups and individuals living within long-term care institutions. These
measures focused on performance in different areas, such as Activities of Daily Living (ADLs – e.g. eating,
getting in/out of bed, getting around inside, dressing, bathing or using the toilet) (33).  The level of
performance in these areas are considered as proximate descriptions of the severity of non-fatal health and
the level of assistance required. The scope of the areas covered was enlarged in order to be applicable to a
broader group of individuals, such as questions covering  Instrumental Activities of Daily Living (IADLs –
e.g. heavy housework, light housework, laundry, shopping for groceries, getting around outside, travelling,
managing money, taking medicine, or telephoning, etc.) (34).  Typically, ADL questions measure more
severe levels of non-fatal health and focus on basic physical and cognitive functions, whereas IADL
questions are sensitive to less severe levels of non-fatal health.   However, as IADL questions are based on
normative roles and activities, the responses are more prone to cultural and gender biases both within and
across populations. As a result, all IADL questions may not be applicable to everyone within populations.
For example, in a survey of elderly in four Western Pacific countries, the IADL question “can you prepare
your own meals,” was only asked to women (35).

The second wave of instruments was developed with clinical and general populations in mind, and
combined self-assessment of descriptions on different dimensions of health and of  performance in different
activities and roles.  Data collected by these instruments are often presented as multiple dimensional
profiles of health status, further discussed in this section. Several publications catalogue and review to some
extent the growing number of standardized instruments (36,37,38,39).

Researchers developing instruments have drawn upon a variety of methods used in behavioral sciences in
particular psychometric tests (40), in order to provide evidence that instruments consistently measure the
true continuum of non-fatal health found within a population or sub-population and that scores (e.g., on
ordinal or potentially interval scales) may be meaningfully interpreted (41). At every stage of the
development process, different methods to test reliability and validity are evoked depending upon the
intended use of the instrument and the availability of external criteria to estimate the validity of measures.
As no gold standard measurement technique exists to distinguish individuals along this true continuum of
non-fatal health (unlike for the assessment of a specific morbidity, such as anemia or gonorrhea), numerous
alternative criteria are applied. Some have used approaches highlighted in Table 1 to construct measures
that discriminate among individuals with different levels of non-fatal health. Other criteria may be applied
for instruments that are used for predictive or evaluative purposes (42).

Reliability refers to the stability of a measurement -- the extent to which an instrument will provide the
same result on separate occasions. Reliability can be measured in several ways, including: internal
consistency (homogeneity of multiple items within an instrument or specific domain); inter-rater reliability
(extent that two or more observers agree with one another), and inter-temporal or test-retest reliability
(extent that the same results are obtained on repeated administrations of the same instrument).  Reliability is
generally estimated  by a reliability coefficient, ranging from 0 to 1 (43).  For example, to monitor changes
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in health status, test-retest reliability is a key criterion. Yet acceptable levels of reliability are arbitrary and
depend on the application of the health status measure.  Generally comparisons within individuals require
higher reliability than comparisons across groups (43). Although necessary, high reliability is not sufficient
to determine whether an instrument measures what it is developed to measure.

 Table 1: Issues, Criteria & Approaches to construct a Discriminative Health Status Instrument
 Issue  Discriminative criteria  Approaches
 Item selection  --tap important components of each

domain of health
 --universal applicability to respondents
 --stability over time

 --theoretical basis, literature review
 --personal judgment, normative standards
 --discuss with patients and community
how health is defined, what is important to
health and how illness affects their lives

 Item response
categories

 --short response sets which facilitate
uniform interpretation

 --standardize response categories to a
population
 

 Item reduction  --internal scaling or consistency (such as
through exploratory or confirmatory factor
analysis)
 --comprehensives and reduction of random
error offset by respondent burden (time
and effort to complete questionnaire)

 --discriminates individuals based on some
predetermined associations, such as type of
patient or illness, demographic
characteristics, contextual or
environmental factors
 --items with little variation are not useful
 --most often cumulative scales
 --or maximize precision of instrument to
measure a given construct

 Reliability  --large and stable inter-subject variation in
order to discriminate between individuals;
correlation between replicated measures
 

 --test-retest reliability: focus on similarity
of distribution, average and standard
deviation
 --internal consistency: correlation
coefficients, adjusted for the number of
response categories

 Validity  --cross-sectional construct validity:
relationship between self reported health
and observed or external measures or
characteristics at a single point in time

 --content validity by covering all domains
important
 --construct validity by testing differences
in measures among groups expected to
differ in the level of health status, based on
hypotheses; this includes convergent  and
discriminant validity
 --criterion validity by comparing self-
reported with observed measures of health
when available, or more often with
demographic variables

 Adapted from: Kirshner and Guyatt 1985, table 1

 Validity is the extent to which an instrument measures what it is intended to measure or more broadly, the
range of interpretations that can be reasonably attributed to a measure. Overall, validity estimates for health
status measures are reported less frequently than reliability coefficients. Although often stated in this
literature, an instrument is never “valid.” Instead, evidence supporting and estimating the validity of a
particular health status measure is gained when hypotheses about the relationship between scores on
specific domains and particular criteria are confirmed. Several approaches to estimate validity are usually
cited as no single aspect of validity provides a definitive evaluation of an instrument within a particular
population (44, 45).  This partially reflects that the criteria for individual psychometric tests of validity are
relatively weak.  For example, validity may be assessed in several ways including: content validity (the
extent to which an instrument covers all aspects of the topic it purports to measure); construct validity (the
extent that abstract constructs – without any external criteria – exist based on comparing the results of
several contrasting tests of validity that are based on normative judgements); and criterion validity (the
extent that scores are systematically related to one or more other criteria, such as domain scores compared
to demographic variables, disease status or clinical measures).  Two forms of construct validity are
commonly cited: convergent validity is supported when different methods of measuring the same construct
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provide similar results, whereas discriminant validity estimates whether a measure of one construct can be
differentiated from another construct.  That these individual criteria may be weak is not to dismiss these
approaches to test validity, but to note that more stringent criteria for a validity test would require
additional external information most often not collected in health interview surveys or a gold standard test
of non-fatal health, that does not exist (see 1.4.1 on cross-population validity).

 Approaches to estimate validity also are used to gauge the interpretation of data collected. For example,
criterion-based interpretation provides information on the differences between known groups within a
particular context, such as individuals with mental illness and those with acute physical impairments.  It is
expected that these two groups will differ concerning their average score on a scale assessing mental health.
These differences may provide guidelines on the meaning of scores measured on ordinal or interval scales.
For example, the difference between the average scores observed in these two groups establishes a basis to
interpret the size of large differences in scores. Ware and Keller (46) suggest that comparisons among
individuals within a particular category by differing levels of severity or other external criteria may provide
guidelines to interpret smaller differences in scale scores.  This may be fruitful for within population
comparisons, but the ability to interpret scores across populations may not necessarily be facilitated through
such comparisons  (see section 1.4.1 for discussion of cross-population comparability).
 
 Although necessary for the use in clinical trials or other evaluation applications, few provide estimates of
an instrument’s sensitivity to changes in the underlying level of non-fatal health. Even fewer instruments
that have been tested within nationally representative surveys develop mean-adjusted scores (e.g., such as
z- or t- scores) for the general population or for specific age intervals by sex, in order to discuss the typical
nature of a score in comparisons to others in the same population with similar demographic characteristics
(47,48).

From the large array of standardized health status assessment instruments developed over the past 30 some
years, generic instruments (i.e., developed to measure health status irrespective of a particular disease or
condition) that have been used in several studies or in more than one country include the Quality of Well-
Being Scale (49), McMaster Health Index (50), Sickness Impact Profile (47), Nottingham Health Profile
(51), Health Utilities Index Mark 3 (52),  EuroQol Quality of Life Scale (53), Short-Form 36 Health Survey
(48), the WHO Quality of Life (WHOQOL-BREF) Assessment Instrument (54) and still under
development, the WHO Disability Assessment Schedule-II (WHODAS-II) (55).  Additional instruments
that have been used within primary health settings include the Quality of Life Index (56),  Functional Status
Questionnaire (57), COOP Charts for Primary Care Practice (58), and the Duke Health Profile (59).
Disease-specific measures are more often used in clinical trials or with individuals receiving specialized
treatments.  A few of these instruments, such as the Quality of Well-Being Scale or Health Utilities Index,
have also been used to classify individuals into different health states indirectly, or combine data from self-
reported interviews and other data sources (60).

Each of the 13 instruments noted above provide separate scale scores for each of the domains noted in
Table 2. Although each instrument covers multiple domains of non-fatal health, few use the same labels for
domains or scales, or cover the same content in terms of the questions that make up each domain. The range
of domains included across instruments reflect  different empirical approaches to define and assess non-
fatal health (see section 1.3). The content covered within each domain varies: some instruments use the
same domain label but include different questions (not shown).  The breadth or depth of content covered
within each domain also varies:  some include items focusing on a specific function, such as vision, while
others encompass items assessing a range of complex functions and activities, such as understanding and
interacting.   Others may create a domain to focus on one aspect, such as performance of activities related
to the home, while others may incorporate performance of activities or roles at work, home or recreation in
a single domain. The same applies to other domains, such as eating or self-care, with the latter usually
incorporating questions addressing eating, bathing, dressing and other similar items. Given these
differences, Table 2 approximately represents the domains of the 13 instruments included.  The main point
is that no one standard set of domains and questions to describe non-fatal health is used to facilitate
comparison of multi-dimensional profiles of health status across populations.
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Table 2.  Domains of 13 Generic Health Status Instruments
Health Domains
(multi-dimensional
 profile)

QWB
‘70

McM
‘76

SIP
‘76

QLI
‘81

NHP
‘81

FSQ
‘86

CP
‘87

Duke
‘90

SF-
36
‘92

HUI
-III
‘95

WHO
QOL
‘96

EQ
6D
‘99

WHO
DAS
II
‘99

Overall Well-Being ü
   General Health ü ü ü ü
   Change in Health ü

Physical Health ü ü ü
      Activities/roles ü ü ü ü ü ü
          Work ü ü
          Home ü
          Recreation ü
      Ambulation ü ü
      Eating ü
      Energy/vitality ü ü

             Dexterity ü
      Hearing ü
      Mobility/fitness ü ü ü ü ü ü ü ü ü
      Pain/discomfort ü ü ü ü ü ü
      Self Care ü ü ü ü ü
      Sleep/Rest ü ü
      Speech ü
      Vision ü
Social Health ü ü ü
      Activities/roles ü ü ü ü
      Communication ü
      Interaction ü ü ü ü
      Support ü ü
Mental Health ü ü ü ü
      Activities/roles ü
      Alertness ü
      Anxiety/Depression ü ü
      Cognition ü ü
      Emotional status ü ü ü ü ü
      Outlook ü
      Self-esteem ü
      Understand/Interact ü

  Handicap/Participation ü ü
  Environmental Context ü

QWB:Quality of Well-Being Scale, McM: McMaster Health Index, SIP: Sickness Impact Profile, QLI: Quality of Life Index, NHP:
Nottingham Health Profile, FSQ: Functional Status Questionnaire, CP: COOP Charts for Primary Care Practice, Duke: Duke Health
Profile; SF-36:Short-Form 36 Health Survey; HUI-III: Health Utilities Index Mark III; EQ6D: EuroQol 6 Domain Quality of Life Scale
(5D excludes cognition), WHOQOL: WHO Quality of Life Bref Field Trial Version, WHODAS II: WHO Disability Assessment
Schedule.

Furthermore, different instruments claim to assess different aspects of non-fatal health or even well-being:
functional status, health status, well-being, quality of life, or health-related quality of life.  Yet operational
differences among these measures are not always based on a clear conceptual basis.  For this reason, the
actual content of an instrument should not be judged solely by an instrument’s title. It is important to note
that the two instruments that have been under development by WHO5 thus far, have some domains in
common and others not, and use different sets of questions and recall periods for those domains that are
similar.

Nevertheless, most instruments include questions addressing general health, physical functioning and
mental health state descriptions, as well as the performance of daily activities (ADL and IADL), and the
fulfillment of social or other normative roles (45).  Nearly all instruments are intended to provide data

                                                                
5 Further development of these WHO instruments towards a common tool is underway (see section 5.4).
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useful in the monitoring of health status within clinical, research, or evaluation settings, although not all are
tested for all purposes.  A few of the longer instruments are also available in shorter versions and are
promoted for use in large scale population surveys.

1.2.3  Comparability of Questions

Most efforts towards improving the comparability of data thus far have focused on the comparability of
surveys, in terms of the health topics covered and the specific wording of questions and types of response
scales. For example, Ferrer (25) reviews the health topics included within household surveys conducted in
Latin American and Caribbean countries on behalf of the Pan American Health Organization.  Without
publishing the details, he reports that questions are not asked in a standardized fashion, are primarily
designed to measure morbidity and exclude other aspects of non-fatal health. The European Commission
has facilitated considerable progress on reviewing existing European nationally representative surveys and
standardized instruments addressing health topics in general and on aspects of non-fatal health more
specifically, as has the WHO Regional Office for Europe (61).  For example, Hupkens (23) reviewed the
coverage of health topics in 78 national health interview surveys and specific questions in a subset of 52
surveys conducted in the European Union. As is the case for all of these reviews, comparability was
assessed in terms of the wording of questions across surveys, not whether the data across different
populations or sub-populations may be interpreted in a comparable fashion. For the ten most common
questions included in the 52 surveys, only questions on height and weight were considered comparable
(Table 3).

Table 3.  Comparability of the 10 most common questions addressing health topics,
 52 European national health surveys
Questions Comparability
Chronic conditions: disease specific -
Chronic conditions: open ended +
General health status +
Height and weight ++
Missing teeth -
Toothless persons -
Dental prosthesis -
Present and former smoking --
In patient care: hospitalization -
Out patient care: general practitioner consultations -

--: not comparable; -: comparability limited; +partially comparable; ++ comparable
Source:  Table 6.1, Hupkins 1998

In a review of 16 national health surveys conducted within 11 European Union countries that specifically
included questions addressing aspects of non-fatal health, such as limitations in daily activities and
functioning, Rasmussen, Gudex & Christensen (24) document in detail variations among questions such as
recall periods, definition of terms, response categories, or qualifications.  They judge that questions
addressing chronic and acute sickness, illness or impairment were not comparable across most surveys,
primarily due to differences in recall periods. Questions addressing limitations in daily activities (ADL)
were also not comparable across most surveys for a variety of reasons, in addition to different recall
periods.  These include skip patterns where only sub-sets of individuals were asked questions (e.g., those
with chronic illnesses or not), the types of limitations included, and the response scales.  Furthermore, they
judged that selected questions addressing physical functioning, sensory functions and communication
abilities were more comparable across many, but not all surveys. Differences included the level of
functioning probed (e.g., different distances for walking) or qualifiers (e.g., with or without resting, with or
without glasses).

Gudex and Lafortune (26) recently extended this review to include another 30 surveys in 23 OECD
countries, including non-EU countries as Australia, Canada, the Czech Republic, Korea, Japan, New
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Zealand, Switzerland and the United States.  The main finding is that current differences in questions limit
comparability only to those countries that have also incorporated standardized health status instruments in
national health surveys, such as the SF-36 or EuroQol-5D. Echoing findings from earlier reviews, only a
limited number of questions addressing the prevalence of chronic conditions or limitations in general
activities or roles were considered somewhat comparable.

Differences across standardized health status instruments are as great as differences across household
surveys. Not shown in Table 2 is that all instruments use different combinations of questions for each
domain included, and these vary in range and depth, recall periods, type of response scales and scoring
methods.  Each of these differences may affect the distribution of responses on a continuum of non-fatal
health, comparison among measures and ease of interpretation.  For example, within the SF-36 Health
Survey, the physical functioning dimension includes ten items assessing whether the person has limitations
engaging in vigorous activities such as running, lifting heavy objects, or participating in strenuous sports on
the high end of the scale, to limitations in bathing or dressing, on the low end of the scale. Within the
EuroQol Quality of Life Scale, each dimension is made up of a single question. Given these differences, it
is not surprising that the comparability of questions and domains across standardized health status
instruments has also come under scrutiny (see section 1.4.4).
 
Before identifying some of the key challenges concerning the cross-population comparability of data  in
terms of responses to questions that demand further attention, not simply the comparability of health topics
or questions, we briefly discuss the conceptual basis for the assessment of health status and the empirical
approach often taken within household interview based surveys.
 
1.3 Conceptual basis and empirical approach

A conceptual basis for the measurement of non-fatal health is presented in Figure 1.  Broadly, if the
objective is to measure health, as opposed to education or other aspects of well-being, health must be
distinguished from non-health aspects of well-being.

Figure 1.  Conceptual Model for the Assessment  of  Health

Non-health
Well Being :

Education
Economic security
Environmental quality
Peace
:
Other aspects of well being

For example, health, education, economic security, environmental quality and peace are usually considered
as some of the important components of well-being, among others (62).  Across all populations and
cultures, some distinction is made between health and other aspects of well-being (63,64).  Another way to
state this is that health is not the only component of quality of life, and that different components of quality
of life are to some degree separable. In Figure 1, the distinction between non-health well being and health
is represented by the outer and inner boxes. This is so even if the boundary between health and non-health
well-being is fuzzy or varies across different sub-populations, geographic or culture contexts, or time
periods. Some may conceptualize health to include more aspects of well-being, while others may
conceptualize health in a more narrow fashion. The box delineating the boundary between health and non-
health well-being is therefore represented by a dashed line (Figure 1).  Furthermore, the size of the box is
not meant to indicate the relative importance of health in relation to other non-health aspects of well-being.

Health:

Fatal
Non-fatal
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Although international classifications of disease and disability exist (65,55) as do local taxonomies of
health and illness (66,67), the only distinction we make within the box labeled health, is the distinction
between fatal and non-fatal health.  As noted, non-fatal health includes all states of health for an individual
alive:  of interest is the description of each state, not a label such as those given by disease or mortality
classifications.  These can be described either directly or indirectly by a range of domains, such as those
included within standardized health status assessment instruments (see Table 2).  Fatal health includes the
individual level risks for death due to disease and injury causes.

Figure 2.  Empirical Model for the Assessment of Non-Fatal Health

              Underlying causal relationship
 Underlying relationship of interest in order to compare data collected through household interview surveys

Figure 2 depicts the empirical model for the assessment of non-fatal health that underlies most household
interview surveys. A population’s underlying true level of non-fatal health may vary on a variety of
domains, such as physical or cognitive functioning, or mental health.6 We assume that the distribution of
different levels of non-fatal health is continuous in all populations. However, health status assessment
approaches usually define a limited number of questions or items to measure one or more domains of health
(see Table 2), that leads to the assessment of a limited number of non-fatal health states. The true level of
non-fatal health may affect on the one hand tested non-fatal health or observed non-fatal health in
related domains, and on the other hand perceived non-fatal health in related domains.  Tested non-fatal
health status is what is measured through laboratory or functional tests, where as observed non-fatal health
status is based on  professionals’ clinical assessments or other ratings.  Such tests and observations are
limited by their sensitivity and specificity among other factors reducing their reliability and validity.
Perceived non-fatal health status is what individuals believe, based on their true non-fatal health status.
This differs from true non-fatal health due to different definitions of health and well-being or expectations
for health, based on cultural norms, lack of knowledge or information, and other group characteristics that
shape people's perceptions.  Self-reported health is what individuals report their non-fatal health to be,
such as within a survey to a lay interviewer. What people report may differ from what they perceive,
particularly when specific incentives or sanctions are likely to modify reporting behavior (for example
reporting worse physical disability than what is perceived in order to qualify for added benefits, or
reporting better health than what is perceived, such as no mental health conditions, in order to avoid

                                                                
6 All of the components or domains of non-fatal health are not delineated in this figure.
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potential stigma or discrimination).  Therefore, self-reported health need not be the same as true, tested or
observed non-fatal health (see 1.4.1 and 1.4.2).

Our conceptualization of an underlying true level of non-fatal health differs from the concept of a true
score discussed in psychometric literature.7 We note that there is no gold standard test to measure the true
level of non-fatal health in a population (e.g., a test that would measure all aspects of non-fatal health), or to
know what people perceive.  Empirical investigations and the production of knowledge on non-fatal health
is thus restricted to what is observed or measured and what is reported. Ample evidence exists documenting
the differences between these different perspectives on non-fatal health (see section 1.4.2). Summarizing
these differences, Murray and Chen (68) distinguish three categories of morbidity that are equally relevant
to the assessment of non-fatal health:  1) those domains of non-fatal health that may be both self-reported
and professionally observed or tested (i.e., symptomatic conditions, such as impaired physical functioning),
2) those domains which are only self-reported (i.e., pain), and 3) those domains which may only be
observed or tested, for example  through professional, clinical or laboratory assessments (i.e., asymptomatic
conditions, or those requiring external assessment such as severe cognitive impairment).  We stress that
professional observations and tests, such as laboratory assessment or functioning tests, also differ (see
Figure 2). Estimating the relations between self-reported non-fatal health and the true level of non-fatal
health -- more practically to observed or tested non-fatal health -- is important.  This information may aid in
interpreting data on non-fatal health status collected through household interview surveys. If these relations
differ across populations or sub-populations, then these differences may hamper the valid comparison of
self-reported non-fatal health across these populations or sub-populations.

Before we note this study’s  objectives and detail the methodologies developed, we briefly identify some of
the key challenges concerning the comparability of data on non-fatal health across populations.

1.4  Key Challenges

1.4.1  Differences between Truth and Self-Report:  are end-points and cut-points comparable?

The realization that numerous factors contribute to how individuals make judgements and respond within
interview based surveys is not new (69,70). Over the past 50 years or so, investigations in the area of
“respondent bias” have documented various sources of error, i.e., factors that may contribute to the
difference between what is truth, what is perceived or judged and what is ultimately reported or observed.
Earlier work primarily focused on describing these different factors (41), while latter work investigated the
cognitive processes that contribute to such biases (70).  Some of these factors and processes include:

• Social desirability or secondary gains (as discussed, purposively under- or over-reporting level of non-
fatal health)

• Aversion to end points or central tendency bias (e.g., reluctance to use the extreme categories on a
scale, such as very bad and excellent)

• Halo effect (e.g.,  the general impression influences how specific traits or states are assessed, and may
reflect that raters are unable to evaluate more than a few dimensions distinctly from a general
dimension)

• Positive bias (e.g., most likely to agree or acquiesce with interviewer)
• Framing effects (e.g., choice between alternatives depends on how the question is framed rather than

the actual content of the question, and the response therefore measures other attributes of the individual
such as risk aversion or risk taking, rather than those intended by the original question)

• Judgmental heuristics that are biased (e.g., common strategies people use to make judgements that are
influenced by other factors that serve to decrease the accuracy of responses)

                                                                
7 Where the true score is defined as the average score that would be obtained over repeated self-reports, tests or observations, and
that measurement error is responsible for differences or fluctuations (43). This differs from the concept we assume, namely that no
set of questions, tests or observations provides a complete assessment of non-fatal health status.
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Combining perspectives from a variety of fields, including psychology, decision sciences and statistics, a
classic article by Tversky & Kahneman (71) discussed that people rely on a limited number of heuristic
principles in order to simplify complex decision making. Three common heuristic principles include
representativeness (e.g., if asked about A, a person uses information on B, and bases the decision making
process concerning A on the degree to which A is representative or resembles B), availability (e.g., a
person  assesses a situation based on the instances or occurrences that can be brought to mind based on
one’s own experiences), and adjustment and anchoring, (e.g., a person estimates an initial response or
anchor starting value, and then during the decision making process makes adjustments – usually partial or
incomplete – to that starting value and arrives at a response). Based on many empirical examples, the
authors conclude that these heuristic principles are sometimes useful, but can lead to severe and potentially
systematic errors.

An optimal strategy for equivalence of data (72, 73) would require that all individuals with the same true
level of non-fatal health, irrespective of their age, sex, cultural or geographic context, or other socio-
demographic characteristics, or time period, respond to an identical question addressing non-fatal health as
follows:

• interpret the meaning of the question and response scale identically
• retrieve all relevant information with no loss of memory
• process all information, often contradictory, to form a single, integrated judgement or perception, in the

same fashion, using cognitive processes that are unbiased
• convey this judgement as a final response in each survey context identically

If so, individuals with exactly the same true level of non-fatal health should then respond identically across
and within populations. Obviously, this optimal strategy does not exist in practice and is no surprise to
those critically assessing methods used within international health and development (74,75,76,77,78).  But
what are the likely consequences of the various differences that can and do seep in?

Although a complete discussion of both earlier and later work on response bias and judgmental heuristics is
beyond the scope of this introduction (70), the fact that different strategies are used to respond to questions
-- and that these strategies are biased to different degrees, and are used by different individuals to different
degrees -- suggests that even if questions are equivalent, data collected on identical questions assessing
non-fatal health may not be equivalent and thus not comparable. These differences are not simply
measurement errors.  This view is in sharp contrast to those who interpret data collected on self-reported
non-fatal health, across or within populations, at face value.   It is also in contrast to those who focus on
improving the comparability of instruments and survey methods, and not on data equivalence.

We propose to call a stricter form of validity cross-population comparability, or X-comparability for short.
X-comparability requires measurement equivalence in terms of reliability as well as adherence to the
optimal strategy for equivalence of data based on the same scale references across populations, in terms of
validity.  It also requires consistent reporting, discussed in the next section. We argue that estimating X-
comparability requires external validation techniques that are beyond those commonly used in the
development and testing of health status assessment instruments (see section 5.4).

Differences in end-points and cut-points on scale references indicate the lack of X-comparability. For
example, different experiences, expectations or norms and cognitive processes may contribute to how
individuals calibrate responses.  Figure 3 illustrates that both the cut-points and end-points of a given scale
may differ for different groups of individuals.  Compared to a scale that measures the true or full range of
non-fatal health (for simplicity, represented as good, fair, and poor in Figure 3), the entire scale is
compressed significantly for group 1, a bit less for group 2 and only slight for group 3.  In other words,
although individuals distinguish between good, fair and poor, the range of what is the potential level of
health (end-points) is compressed to different degrees.

We hypothesize that individuals with low expectations for health and less exposure to what constitutes
higher levels of health, may fall into Group 1.    Groups 1 and 2 utilize a different range (end-points) and
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thus the cut-points line up differently. Nevertheless, the cut-points appear at equally appearing intervals for
Group 1 and Group 2.  In contrast, although the scale for Group 3 is only slightly compressed in
comparison to the True scale,  fair  represents a much larger proportion of true non-fatal health than good
or poor.  Group 3 may be composed of individuals with higher socio-economic characteristics, who have a
broader range of exposure to information on health, and higher expectations for their level of health and for
the standards that distinguish good from fair health.

Figure 3. Hypothetical relation between the scaling properties of True and Self-reported
Non-fatal health across demographic, socio-economic or cultural groups

  True                Self-reported

                 Group 1   Group 2   Group 3

If these scales are representative of the groups discussed, then individuals in group 1 may report themselves
in good health, although their true health status may be fair, or even poor.  Furthermore, an unreflective
comparison of data collected from groups 1 and 3 would incorrectly assume that individuals reporting good
from group 1 is equivalent to individuals reporting good in group 3.  Individuals in group 3, however, are
more likely to classify a broader range of non-fatal health states as fair in comparison to good and poor. As
a result, individuals with higher socio-economic characteristics may self-report worse health in comparison
to individuals with lower socio-economic characteristics.

We turn to an empirical example.  A recent article presenting self-reported data on the single question “how
is your health in general?” and a five point Likert response scale “very good, good, fair, poor, very poor”
collected in 12 countries of the European Union, based on the same survey and methods in all countries,8

illustrates the problem in comparing cut-points.  The article notes that even though questions on self-
reported health status “may be sensitive to differences in language and ‘culture’ between Member States, it
seems worth noting that for instance ‘very good’ health is reported by as much as 53% of the Danish and as
little as 8% of the Portuguese population” (79).  Figure 4 shows  the proportion of the population reporting
bad and very bad general health and Figure 5 the proportion reporting good and very good health, age-
standardized and aggregated responses for males and females.

However, it is unlikely that solely differences in the underlying true level of non-fatal health status,
“language,” or measurement error, account for such large variations within the European Union.
Understanding cultural and other factors contributing to these differences are very important if one is to
draw meaningful conclusions about the comparative health status of these 12 populations.  If the end-points
and cut-points vary across (and within) countries, then measurement equivalence and equivalence of data
(X-comparability) are not achieved.  If cut-points differ, then the differences in the proportion of each
population within each response category are not necessarily comparable. If the end-points differ, then the

                                                                
8 European Community Household Panel, wave 1, 1994
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worst or best state reported in country A may not be equivalent to the worst or best state reported in country
B.

Figure 4 Proportion of population > 16 years of age,
reporting bad and very bad general health,
12 European  countries

Figure 5. Proportion of population > 16 years of age,
reporting very good and good general health,
12 European countries

Source:  Eurostat 1997, Table 1(European standard population age-standardization)

The data presented in Figures 4 and 5 therefore suggest that the hypothetical relations among scales
illustrated in Figure 3 are plausible.  Others have raised similar issues, although not specifically referred to
this as cross-population comparability.  For example, in their review of five generic instruments (NHP, SIP,
SF-36, EQ5D, CP) and the application of these instruments to other populations than the one each was
originally tested in, Anderson, Aaronson & Wilkin (80) concluded that in order for questions or scales to be
comparable across populations, each version must be calibrated to give identical scores under identical
circumstances, as the original.  They argue that differences within populations tend to be just as large as
differences across populations, and note that very few standardized health assessment instruments have
looked at sub-population measurement equivalence.

Although this example from the European Community Household Panel survey is a simplified one in that
we only examine the response to one question rather than several questions or a scale or aggregate score,
this one question is the most common question included within health modules of household interview
surveys (see section 3.1.4),  is often used as an indicator of non-fatal health in other social science
investigations  (81,82), and is used as a predictor of subsequent mortality (see section 1.4.3).
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1.4.2   Differences between Self Reported, Tested and Observed: conflicting or complementary
views?

As there is no gold standard test to measure non-fatal health, the next best alternative employed is to
compare observed or tested non-fatal health on a variety of domains, with what people self-report in the
same or similar domains (such as those domains noted in Table 2).

Non-fatal health is consistently reported not only if higher levels of observed or tested health are reflected
in higher levels of self-reported health, but also if these are identical, i.e. on the same scale yielding the
same intercept and slope (e.g., not simply a monotonic relationship). For example, if people who have poor
eyesight based on vision tests report their visual ability to be worse than people who have better eyesight,
then this is only a monotonic relationship.  Figure 6 depicts the stricter criterion of consistent reporting
using the same scale on both axis, in the simplified case that the relationship is linear.  Throughout the
range of observed non-fatal health, people in better observed health should report their health to be better,
and the degree to which these reports and observations agree are perfect.  In the example depicted in Figure
6, inconsistent reporting would be marked by deviations from the 45o line through the origin. Consistent
reporting is a precondition for using self-reported non-fatal health as a measure of the underlying true non-
fatal health and may be considered as one requirement of X-comparability. Yet consistent reporting is not
sufficient as an indicator of validity, as observed, tested and self-reported non-fatal health may be identical
but still differ from true underlying non-fatal health.  This is reflected by improvements in the validity of
clinical assessments, tests and survey questions over time.

Figure 6. Hypothetical relation between Observed and Self-Reported
Non-fatal health, if consistently reported

       self-reported

observed/
                                                         measured

Inconsistent reporting may result from different expectations and norms for health as well as biased
judgmental processes.  These may differ by age, sex, and other sub-population characteristics and
contribute to the gap between self-reported non-fatal health and true non-fatal health in complex ways.
These differences between self-reported and observed non-fatal health are expected across:

• age groups;
• sex and gender;
• economic levels;
• education levels;
• cultural and ethnic groups;
• occupations;
• levels of health insurance and other benefits or entitlements;
• overall level of industrialization or development; or
• time periods.

A variety of factors may contribute to differences in expectations and norms for health.  As discussed, some
groups may have different standards for excellent health than other groups.  Imagine that people around 20
to 25 years of age think that excellent mobility is being able to run a marathon while people around 75 to 80
years of age think that excellent mobility is being able to walk a kilometer without pain.  If asked about the
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ability to engage in vigorous activities, the 22 year old who can walk only a half a kilometer before
experiencing pain may report his or her health as poor, while the 78 year old who had the same experience
might report his or her health as good or even very good.

Figure 7 shows such differences in norms and expectations based on age and the expected deviation from
consistent reporting, again in the simplified case where this relationship is linear. At any level of observed
health, younger people will report themselves in worse health than the oldest age groups.  This is so as they
perceive and report their health worse in comparison to their standard of excellence, which is higher than
the standard of excellence for the oldest age groups. The gap may be smallest at poor levels of performance
(where excellence is not an issue) and greatest at the highest levels. Figure 7  illustrates that both groups
have the same intercept, but that the slope of the relationship between observed and self-reported non-fatal
health differs from one of consistent reporting.  We now turn to some empirical studies that examine
whether consistent reporting between observed and self-reported non-fatal health exists.

Figure 7. Hypothetical relation between Observed and Self-Reported Non-fatal health for different age
groups

Old
                                                                                           Consistent Reporting

             self-reported

                                                                                Young

observed/
                                                         measured

Initial efforts to compare observed or measured non-fatal health with self-reported non-fatal health largely
focused on estimating the validity of self-reported morbidity status in comparison to clinical or laboratory
examinations or medical records (83, 84, 85, 86, 87, 88,89).  These and subsequent studies in industrialized
and less industrialized regions concluded that the relationship between an array of self-reported morbidity
and observed morbidity is not consistent as expected (90, 91, 92, 93, 94, 95,96).

Several studies from different regions describe that different patterns exist among sub-populations.  For
example, in Argentina higher socio-economic groups reported more illness than lower socio-economic
groups in household interview surveys when the reverse was true based on information external to the
survey (97).  The same pattern appears to hold true across regions.  Based on data collected within the
National Sample Survey of India, Round 28,  residents of Kerala -- the state in India with the lowest levels
of infant and child mortality and highest levels of literacy -- report the highest incidence of acute morbidity
in the country.  Whereas the reverse is true for residents of Bihar -- the state often with the worst indicators
concerning mortality and literacy in India -- as they report the lowest incidence of acute morbidity in the
country (98).  Several studies in Europe also document that less educated individuals under-report
morbidity conditions to a greater extent than individuals with more education (99,93).  These findings are
consistent with the hypothesis that greater awareness of symptoms and higher expectations for good health,
increases the likelihood of reporting morbidity and non-fatal health problems.  These studies provide
evidence of the lack of X-comparability.

Although many studies compare the self-report of morbidity with observed clinical or laboratory findings,
few studies provide evidence on the relationship between self-reported non-fatal health and observed non-
fatal health measures, i.e., describing different health states beyond simply reporting morbidity or disease
status.  Representative of early studies in the United States, Friedsan and Martin (100) found a positive but
weak relationship between self-reported health and physician’s ratings. More recently, two studies from the
Netherlands and Finland found self-reported health and observed measures to be only weakly correlated
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(101,102).  These and other studies (103,104) indicate that this relationship may be inconsistent and differs
across sub-populations.

We now turn to a more recent analysis using data from the United States National Health and Nutrition
Examination Survey III (1988-94), that compares self-reported physical functioning, physician assessments
of physical functioning, and physical functioning tests within the sub-sample of individuals 60 years of age
and older [105]. By using a model that includes three latent variables for self-reported questions,
professional observations and physical functioning tests, respectively, Iburg, Murray & Salomon (103) find
substantial differences in the relationship among these three ways of measuring physical functioning (Table
4).

Table 4.  Parameter estimates, MIMIC model, NHANES III 1988-94
Characteristic Self-reported compared to

Physical Functioning
Tests

Physician-rating
compared to Physical
Functioning Tests

Age  (60 and over only) .288 .129
Males .036 .038
African Americans .112 .080
Hispanics -.02 -.042
Household Income -.016 -.015
Education -.035 -.021
Source:  GPE discussion paper 14, Table 2, modified

Table 4 shows that older individuals report higher functional ability than younger individuals, conditional
on the same observed performance. Similarly but to a smaller extent, physicians  tend to give higher
assessments of functional ability for older patients, also given the same level of performance. Regarding
sex differences, men tend to report better functional ability than women after controlling for observed
differences.  Physician assessments of men and women obey a similar pattern. In each case, these results
are highly significant, and the parameter estimates for self-reports and physician-assessments are in close
agreement. For race/ethnicity, African-Americans tend to report better functional ability relative to
observed levels than do whites and Hispanics. Physicians rate whites, African-Americans and Hispanics
higher than others given the same performance levels, while these differences are not significant in
comparing self reports with observed performance. Comparing different income levels, self reports of
functional ability tend to be lower as income increases, after controlling for different performance levels.
Physician assessments are also lower as income rises.  Finally, both self-reported and physician assessed
functional ability are lower relative to observed performance, for individuals with more years of education.

A slightly more complex pattern of reporting emerges from recent analysis conducted by Thomas &
Frankenberg (106), using data from the Indonesian Family Life Survey, 1993.  They contrast the
correlations between respondent characteristics (such as on age, sex, education levels, or per capita
expenditures in the household) and self-reported non-fatal health (such as different ADL questions) with
the correlations between the same characteristics and observed functioning tests (i.e., corresponding to the
self-reported ADL question).  The main findings are that different response patterns exist for each question
and that these responses potentially reflect different normative roles and expectations. For example, for the
question “carrying a heavy load,” higher levels of per capita household income is associated with more
difficulty, only for women.  But that this is not the case for some other ADLs.  In this example, the authors
are tempted to conclude that the act of carrying a heavy load is not something higher income women view
as part of their daily activities and that reporting difficulties in this area is more a reflection of the
appropriateness of the activity within their peer group, rather than physical limitations.

In addition to differences based on individual characteristics, differences in the self-report of non-fatal
health over time may reflect changes other than changes in health status.  For example, Midthjell et al.
(107) find that recent efforts to estimate the validity of  a population-based health interview survey eliciting
diabetes diagnosis and treatment compared to medical records, yielded excellent results in comparison with
a validation study 10 years earlier.   They attribute the narrowed gap between self-reported and observed
morbidity due to “better medical awareness by patients, a greater consensus on diagnostic routines, and
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increasing willingness of physicians to take responsibility for providing information and education for their
patients about chronic diseases.”  Along the same lines, in an analysis of longitudinal data collected within
the National Health Interview Surveys in the United States, Waidmann et al. (108) suggest that declines in
self-reported general health status among the elderly during the 1970’s probably did not reflect changes in
the actual health of the population, but that these declines can be interpreted as “reflecting changes in
underlying social forces that influence individual awareness of attitudes toward and options for
accommodating chronic health problems”.  An important dimension of health transition research
investigates these changes in social and professional  norms, access to health services, and individual
behavior that influence the recognition and classification of symptoms and the demand for health care (109,
110,111,112,113,114,115,96).

The biases associated with the self-report of non-fatal health and the inconsistent patterns of reporting are a
complex function of expectations, norms,  exposure to health services, information and judgmental
strategies.  We do not suggest that these biases render individual assessments of non-fatal health less
important, but that these biases reduce the cross-population comparability of data.

1.4.3   Self-reported general health and subsequent mortality: a red herring?

Several longitudinal studies in industrialized and less industrialized settings document a relationship
between self-reported general health and subsequent mortality, even after controlling for potential
covariates (116, 117, 118, 119, 120, 121, 122, 123).  Even though mortality is a final and objective end
point in assessing health and contributes to understanding the burden of disease and social inequalities
(124), responses to the single question on self-reported general health and its correlation with subsequent
mortality in itself does not add to an understanding of the population’s non-fatal health outcomes, i.e., self-
reported non-fatal health status should not be simply reduced to predicting survival.  In fact, in their review
of 27 community studies documenting this relationship, Idler and Benyamini (125) conclude with a call to
re-analyze existing secondary data sources to study non-fatal outcomes associated with the reporting of
general health status, rather than subsequent mortality.

Figure 8.  Hypothetical relationship between Self-Reported general
health and subsequent Mortality in three (A, B, C) populations

        Mortality

                                                                        .

               A                    B                 C

                                                                           Self-reported
                                                                          general health

 
Furthermore, several studies note that this relationship is not consistent across age, sex nor race (126, 127,
128, 117, 129,130).   Even if one accepts that a correlation exists between self-reported general health and
subsequent mortality in different settings, this does not imply that self-reported general health provides
ordinal-level information on the levels of health across populations. Figure 8 illustrates this problem in the
simple case where the relationship between higher self-reported general health and lower subsequent
mortality is linear in three populations, A, B and C (the three solid lines).  However, in each population the
mean level of mortality (e.g., noted by the horizontal dashed line to the y axis) increases across populations
A, B, and C, as does the mean level of self-reported general health (e.g., noted by the vertical dashed line to
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the x axis). Therefore, we argue that one may not infer from these studies documenting a relationship
between self-reported general health and subsequent mortality within populations, that higher average
levels of self-reported general health across populations -- such as population C versus population A or B --
implies that population C has better true levels of health (i.e., fatal and non-fatal).  This is so as population
C has higher average levels of mortality than B or A.

 1.4.4  Current approaches to improve comparability of data
 
Several strategies are currently being pursued in order to improve the comparability of questions and to a
significantly lesser degree, the cross-population comparability of data collected within household interview
surveys. Some of these activities are more relevant to different instruments or surveys in the same
population, while others are more relevant to the same instrument used in different populations or sub-
populations.
 
 1) Investigate differences in the conceptualization or meaning of health across populations.  Although
this topic of inquiry enjoys a long history within medical anthropology and medical sociology, these types
of investigations are increasing apparent in relation to the development and use of health status assessment
instruments  and surveys in multi-country studies.  Findings in different settings contribute to an
understanding of what different populations or sub-populations define as health as opposed to non-health
well being (131, 132,133), as well as to improve the content validity of instruments developed
simultaneously in several countries or adapted to new populations (134)
 
2)  Investigate differences in the meaning of responses within populations . Scattered evidence suggests
that differences in internal definitions of health and non-fatal health are very important in understanding
what self-reported non-fatal health means to different people. These studies and others also show that
individuals use different strategies and cognitive processes in developing their responses, and thus the
equivalence of data can not be assumed.

For example, two studies in Finland found that when given the opportunity to add open responses to
questions about self-reported general health status, respondents did not simply opt for one of the
standardized response choices (i.e., excellent, good, fair, etc.).  Instead, they developed their own
descriptions of non-fatal health that drew from their personal experiences and life situations (135,136).
Several studies in the United States and Australia have found that when asked about general health, some
people anchored their responses on specific health problems and how well they coped with their conditions,
others more on general physical functioning, and others used health behaviors as a reference point (137,
138,139). Across these studies, people in different age groups use different reference points or anchors, as
well as draw upon different available information and experiences.  Also, people who use different anchors
subsequently reported health status differently.  For example, in the United States, Idler et al. 140found that
individuals who define health based on bio-medical indicators, self-reported general health worse than their
medical records, while those who drew on broader definitions of health, rated their health better than their
medical records.  Most recently, Groot (141) documents that adaptation (to chronic conditions) and
differences in the scale of reference (by age), contribute to biases in the self-report of general health status.

3)  Review of health topics, domains and questions included within surveys .  As discussed (section
1.2.3), most of these efforts provide detailed comparisons of the exact wording of questions and response
scales (142,23,24,25,26).  Very few actually make recommendations on how to improve the wording of
questions. However, a few European collaborative projects on data harmonization exist, such as the
EUROHIS and EURO-REVES projects.  For example, Robine, Jagger & Egidi (143) describe a state of
"incomparability" concerning the content of questions as well as the wording and response scales within
surveys currently used across the European Union and the USA. This detailed review also recommends
criteria towards improving questions in five areas in order to standardize calculations of  health
expectancies:  physical and sensory functional limitations, activity restrictions in daily life (ADL),
limitations in usual activities, general health status, and mental health indicators.  The UN and WHO have
also made recommendations to standardize household surveys on health and disability in the recent past,
primarily targeting developing countries (20,11).  As discussed, the actual use of standardized modules or
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questions, however, lags behind. Towards narrowing the gap between recommended modules and their use,
De Bruin, Picavert & Nossikov (139) suggest that stronger procedures should be  instituted to determine if
countries have any plans to adapt national instruments and exact wording of questions, to those
recommended by international agencies or others engaged in standardization efforts.

 4) Improve translations protocols .  Most have concentrated efforts on developing elaborate translation
protocols when adapting an existing instrument in one language (usually English) to a new language
(144,145,146).  These protocols, however, should address more than the literal equivalence, and produce
semantically similar questions and response scales in different languages and sub-populations (147,148).

5)  Estimate  correlation coefficients of similar domain or scale scores across different instruments or
modules.  This approach is also evoked as a test of convergent validity during the development of
standardized instruments, given that no gold standard test exists (149,150,151 152, 153,154). However,
some studies document very different profiles of health status depending upon which instrument is used,
both in cross-sectional descriptions and for use in monitoring change over time (155).  It is important to
note that high correlations between domains or scales do not confirm that questions actually measure the
intended underlying domain of true non-fatal health, nor that the level9 of non-fatal health measured is the
same.

6)  Estimate psychometric equivalence of a standardized health status instruments across different
populations. Psychometric tests based on classical test theory require that the psychometric properties of
instruments (see 1.2.2) are re-established for each new population that the instrument will be used within.
This is so as it is difficult to separate the properties of an instrument or survey module from the attributes of
the people taking it (43).  Several studies examine features of score distributions (i.e., mean scores, standard
deviations, the proportion of the sample in the worst and best health state),  construct validity (i.e., tested
through common factor analysis or the internal homogeneity of domains or scales), as well as
discriminative ability (i.e., tested through known group differences).  Some look at different instruments
tested in the same population sample (156,157), while others have examined the same instrument in
different populations (79,158). Although data on psychometric equivalence estimated across a range of
countries is limited to a few instruments, construct validity seems to be fairly consistent across populations.

Yet almost no studies published address whether the data from different populations is indeed comparable,
i.e., X-comparability. In some applications, domain or scale scores are often converted to mean-adjusted or
z-scores, as an approach to compare scores within populations particularly by age intervals and sex.
However, this approach assumes that the data are normally distributed.  Data on non-fatal health,
particularly from population based samples, is highly skewed (159). Therefore z-scores are not appropriate.
Furthermore, no standardized surveys or instruments in the development process compare self-reported
with observed or tested measures of non-fatal health and discuss potential reporting inconsistencies and
patterns given different demographic or other characteristics either within or across populations (see section
1.4.3).

7) Detection of differential item functioning across different populations.  While psychometric
equivalence draws on classical test theory that must be re-established in each population, statistical methods
based on modern test theory to develop instruments (such as Item Response Theory -- IRT) claim to be
sample independent and instrument independent. Proponents of IRT models claim that if instruments only
include items that meet equivalence criteria in the development and testing of instruments, this will enable
data to be meaningfully compared across populations, using internal calibration techniques. These
approaches attempt to examine the equivalence of item or scale calibrations (e.g., cut points) across
different populations rather than question wording, and identify items where individuals with the same level
of health respond in the same fashion (43).

Two assumptions are required in order to use IRT models (160).  The first is that the data are representative
of a uni-dimensional construct.  The second is that the probability of answering any item in the same

                                                                
9 This limitation is particularly so when intraclass correlation coefficients may be used but are not.
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direction (i.e., better non-fatal health), is unrelated to the probability of answering any other item in the
same direction, for people with the same level of non-fatal health (e.g., called local independence). If these
are met, how an individual scores on a scale can be predicted by a  latent uni-dimensional construct (which
is measured by the various self-reported answers to questions making up the scale or survey module).  The
relationship between an individual’s response on any one item and the underlying construct can be
described by several item characteristics.  Relevant to the measurement of non-fatal health, an item has two
basic characteristics (161). The first is at what level of the trait does it discriminate between people with
and without the trait (item difficulty  or location on the scale of the latent construct). For dichotomous
response choices, the harder an item, the higher up on the scale of the latent construct it will be located. The
location is where the probability of responding to an item is .5, meaning if 100 people have the same level
of non-fatal health, 50 will answer one way and 50 will answer the other way (41).  The second
characteristic is how sharply does the item discriminate between people who have the trait and do not (item
discrimination or ability to discriminate between persons with high and low levels of non-fatal health at a
particular point on the scale of the latent construct). The Rasch model (a one-parameter IRT model)
assumes that a response on a question is based only on item difficulty and that item discrimination is
constant across items. Two parameter models allow both item difficulty and item discrimination to
contribute to responses. Additional parameter models exist but are not usually applied to health status data.

Bjorner et al. (162) note that large differences in item parameters across languages are taken as an
indication of differential item functioning as opposed to what is desirable, namely homogenous item
functioning.  In terms of evaluating the equivalence of data across populations based on questions making
up a domain or scale in an instrument, each item included should have the same item difficulty and item
discrimination regardless of demographic or other socio-economic characteristics.

Several have recently applied IRT or classical approaches (e.g., contingency-table) to test for differential
item functioning in existing instruments or in new instruments, across sub-populations or populations
(163,164,165,159,166,167). Results are often displayed where the frequency distribution of scale scores of
a given population sample and each item that makes up the scale score, are placed on the same axis, i.e., the
scale of the latent construct representing a uni-dimensional aspect of non-fatal health.

Figure 9. Average SF-36 physical functioning item
calibrations and score distributions, UK (n=1582)

Figure 10. Average SF-36 physical functioning item
calibrations and score distributions, The Netherlands
(n=4059)

Source: reproduced from Razcek et al 1998, Figure 1(162)
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Figures 9 and 10 show where the 10 items that make up the physical functioning scale of the SF-36 (e.g.,
one of the eight operational domains to measure non-fatal health in the SF-36), fall on a scale of the latent
construct representing physical functioning.  These figures illustrate at what level of the continuum does
each item discriminate between people with low and high levels of physical functioning and whether the
placement is similar across settings (see (162) for similar figures for all seven countries included in this
study). As expected given the range of items included in this scale, ability to perform vigorous activities is
at the high end of the scale while ability to bath/dress oneself is at the low end of the scale, for data from
the United Kingdom and The Netherlands. More variation of item placement is noted for mid-range items
than for the easiest or hardest items across the seven countries (not shown).

Ideally, items should be placed in consistent intervals across the continuum, cover the full range of the
continuum, and be in the same order, across populations or sub-populations. This would provide evidence
that items parameters are similar across populations.  Given that vigorous activities is placed at around 80
on the scale (e.g., on a 0-100 scale representing the arbitrary end-points on an underlying latent trait, with
100 being best), Razcek et al. (162) assessed that although a hierarchical structure of items is found, and
that items are well spaced along the continuum of physical functioning, the full range of physical
functioning has not been measured by the 10 items included in the scale. This is so as 34 percent to 44
percent of each general population sample across the seven countries had a higher score (e.g., higher end-
point) on the physical functioning scale, than where the hardest item, vigorous activities, was located on
this scale.  The IRT analysis is the basis of the authors conclusion that “even this high-level item does not
approach the level of physical functioning of much of the population.”

IRT approaches may therefore serve as an approach to evaluating some of the measurement properties of a
scale within sub-populations, such as where different questions discriminate individuals along the
continuum of non-fatal health and whether the range of the continuum is covered. That IRT approaches
may provide confidence intervals for items placed on the underlying construct and facilitate multi-group
comparisons, are advantages over classical approaches. However, this approach to scale calibration requires
extensive testing of items among groups within or across populations, with different demographic and
socio-economic characteristics, in order to assess whether items do behave in a homogenous manner. Only
when item parameters are sample invariant, is the criteria of homogenous item functioning met. Therefore,
the need for testing across and within populations is similar for both IRT and classical approaches.

Although informative, the response patterns may still include reporting biases10 that serve to reduce X-
comparability, as the self-report on other questions in a scale are used to anchor and compare the self-report
on each question within a scale, i.e. there is no external approach to scale calibration as the underlying
latent construct is measured by self-reported items. For example, if reporting biases are similar in two
populations (i.e., similar inconsistent patterns), IRT or other approaches to test for homogeneous item
functioning will show that item parameters are similar, and thus assume measurement equivalence despite
reporting biases.   Those using IRT do not address this issue while assessing the equivalence of item
calibrations across different contexts.  This is apparent in the remedy suggested when there is evidence that
items behave differently in different populations: a call to improve the translation of questions is evoked as
the means to reach homogeneous item functioning (162,159), rather than adjusting for potential differences
in cut-points and end-points, or  inconsistent reporting patterns (see section 1.4.1-1.4.2).

vv

As briefly reviewed, extensive efforts have been expended on standardization and translation of
questionnaires and concepts in order to improve  the comparability of surveys across different populations.
A number of psychometric tests to estimate the validity of measuring non-fatal health have also been
applied to within and across population investigations. However, such approaches alone provide
insufficient evidence to evaluate the cross-population comparability of data and enable meaningful
interpretation across populations. Potential cultural or other biases present in the internal relationships

                                                                
10 Reporting biases that are similar across questions may violate one of the basic  requirements of IRT, namely local independence.
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among items and scales have only been recently addressed and tend to focus on the item difficulty and the
sensitivity of a particular set of questions. Furthermore, the variation across populations in cut-points and
end-points have not been assessed using external methods of calibration.

Finally, no examples are found of post-harmonization methods at the unit record level, that account for
differences across surveys and across populations. This study represents one of the first efforts to address
this challenge by developing and testing a simple post-harmonization method on only self-reported data, as
a first attempt for further refinement.



24

2.  Objective of this Study

The main objective of this study is to compare the severity and distribution of non-fatal health status across
populations, by sex.  Operationally, this objective addresses two main questions:

1.  Is there information content on the severity and distribution of non-fatal health status in data collected
through household interview surveys?
2.  May this information be compared in a valid and reliable manner across countries?

Ideally, we would like to address the key challenges identified in the preceding sections using existing data
from household interview surveys.  Yet most approaches to do so would require external data to examine
the  equivalence and comparability of data.  In most cases such data are missing from household interview
surveys.  We have therefore developed and tested a methodology to extract information on the severity and
distribution of non-fatal health from existing surveys that only relies on self-reported data.  This should be
viewed as an initial attempt to evaluate the comparability of data on non-fatal health across countries.

3.  Methods

3.1  Data sources and variation

3.1.1 Inclusion criteria.  Our target was to collect existing data sets that met the study’s inclusion criteria
from as many WHO Member States as possible.  To aid in the cause of death and burden of disease analysis
conducted within WHO, the six WHO regions of the world were divided into 5 mortality strata on the basis
of their level of child (5q0) and adult male mortality (45q15).  The matrix defined by the six WHO regions
and the 5 mortality strata leads to 14 subregions, since not every mortality strata is represented in every
region.  All 191 WHO Member States, as of May 2000, are listed in Table 5 according to these subregions.
It is important to note that even with more detailed classifications, individual countries may deviate from
the mortality subregion description.  For example, Cambodia and the Lao People’s Democratic Republic
experience higher child and adult mortality than other countries listed in the WPRO mortality subregion B
(see Table 5).  Finally, we are interested in non-fatal health, and the level of non-fatal health is not
necessarily correlated with mortality levels.

Data sets with the following characteristics were sought:
• Household interview-based surveys conducted since 1990
• Nationally representative general population samples including males and females (usually

representing the civilian, non-institutionalized population)
• Good to high data quality in terms of high response rates and low missing data on the questions of

interest
• Anonymous unit level data and appropriate documentation made available to WHO during the time

frame of the study
• Inclusion of at least three self-reported responses to questions addressing non-fatal health status,

such as assessment of general health status and physical and cognitive disability  (see section 3.1.4)

As discussed,  the proportion of individuals in institutions due to non-fatal health conditions are likely to
differ across countries. As a result, individuals in the most severe non-fatal health states may or may not be
captured within surveys conducted in countries where a higher proportion of elderly or those with severe
physical or cognitive problems are institutionalized. Although some countries conduct separate health and
disability surveys of institutionalized populations, these surveys are not included in this study.

3.1.2 Countries and surveys included.   Although WHO routinely collects mortality and morbidity data,
this study represents the first effort by WHO to obtain unit level data on self-reported health status from
population representative samples.  Besides conducting an extensive search of public domain databases, we
contacted our network of international agencies, national statistical offices, research institutions and other
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Table 5. WHO Regions and mortality subregions used in epidemiological analyses and reporting for the World
Health Report 2000.

Region Mortality subregion

WHO Member States                                                                                          Population
                                                                                                                                (millions)
                                                                                                                             

AFRO D High child
High adult

Algeria, Angola, Benin, Burkina Faso, Cameroon, Cape Verde, Chad, Comoros,
Equatorial Guinea, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia,
Madagascar, Mali, Mauritania, Mauritius, Niger, Nigeria, Sao Tome and
Principe, Senegal, Seychelles, Sierra Leone, Togo

286

AFRO E High child
Very high adult

Botswana, Burundi, Central African Republic, Congo, Côte d'Ivoire, Democratic
Republic of the Congo, Eritrea, Ethiopia, Kenya, Lesotho, Malawi, Mozambique,
Namibia, Rwanda, South Africa, Swaziland, Uganda, United Republic of
Tanzania, Zambia, Zimbabwe

330

AMRO A Very low child
Low adult

Canada, Cuba, United States of America 318

AMRO B Low child
Low adult

Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Brazil, Chile,
Colombia, Costa Rica, Dominica, Dominican Republic, El Salvador, Grenada,
Guyana, Honduras, Jamaica, Mexico, Panama, Paraguay, Saint Kitts and Nevis,
Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago,
Uruguay, Venezuela (Bolivarian Republic of)

425

AMRO D High child
High adult

Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, Peru 70

EMRO B Low child
Low adult

Bahrain, Cyprus, Iran (Islamic Republic of), Jordan, Kuwait, Lebanon, Libyan
Arab Jamahiriya, Oman, Qatar, Saudi Arabia, Syrian Arab Republic, Tunisia,
United Arab Emirates

137

EMRO D High child
High adult

Afghanistan, Azerbaijan, Djibouti, Egypt, Iraq, Morocco, Pakistan, Somalia,
Sudan, Yemen

348

EURO A Very low child
Low adult

Andorra, Austria, Belgium, Croatia, Czech Republic, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Israel, Italy, Luxembourg, Malta, Monaco,
Netherlands, Norway, Portugal, San Marino, Slovenia, Spain, Sweden,
Switzerland, United Kingdom

410

EURO B Low child
Low adult

Albania, Armenia, Bosnia and Herzegovina, Bulgaria, Georgia, Kyrgyzstan,
Poland, Romania, Slovakia, Tajikistan, The Former Yugoslav Republic of
Macedonia, Turkey, Turkmenistan, Uzbekistan, Yugoslavia

215

EURO C Low child
High adult

Belarus, Estonia, Hungary, Kazakhstan, Latvia, Lithuania, Republic of Moldova,
Russian Federation, Ukraine

246

SEARO B Low child
Low adult

Indonesia, Sri Lanka, Thailand 289

SEARO D High child
High adult

Bangladesh, Bhutan, Democratic People's Republic of Korea, India, Maldives,
Myanmar, Nepal

1,219

WPRO A Very low child
Low adult

Australia, Brunei Darussalam, Japan, New Zealand, Singapore 153

WPRO B Low child
Low adult

Cambodia, China, Cook Islands, Fiji, Kiribati, Lao People's Democratic
Republic, Malaysia, Marshall Islands, Micronesia (Federated States of),
Mongolia, Nauru, Niue, Palau, Papua New Guinea, Philippines, Republic of
Korea, Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu, Viet Nam

1,521

World 5,968

research groups, and requested data meeting our inclusion criteria.  The data were specifically requested to
contribute to the calculation of Disability-Adjusted Life Expectancy (4).  During the time frame of the
study, we collected 64 useable data sets from household interview based surveys conducted in 46 countries,
representing 13 of the 14 mortality subregions. Although one of the most  basic requirements of any data
analysis is that data quality is high in terms of high response rates and low missing data, a review of each
survey’s data quality is beyond the scope of this paper.

Table 6 lists the country, the year of the survey, the age range of the sample included in the analysis, the
sample size responding to questions addressing non-fatal health by sex, and the survey type.  Forty-four
surveys were designed as nationally representative samples, with the exception of Bangladesh and Tanzania
which are representative of selected areas.  Surveys from Côte D’Ivoire, Ghana, Fiji, Philippines, Malaysia
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and Republic of Korea were conducted between 1985 and 1989.  Given the paucity of data from the African
region and the desire to cover as many countries as possible, we relaxed our inclusion criteria concerning
the date and coverage of these surveys.  All of the surveys provide descriptive statistics on non-fatal health
to different degrees. Not surprisingly given earlier reviews of existing surveys on health, considerable
variation exists across surveys in terms of the number, breadth and depth of questions addressing non-fatal
health status (see section 3.1.4).  This partially reflects that some surveys were dedicated to assess a range
of health related topics, while others cover a much broader range of topics.  As broadly classified in Table
6, the main types of surveys include:

• Integrated household surveys.

Living Standard Measurement Study (LSMS) surveys .  Instigated in the 1980’s to measure the living
standards of populations and build analytical capacity in developing countries, these survey are supported
by the World Bank and conducted in partnership with research institutions and national governments (21).
LSMS surveys have been conducted in about 25 countries, with multiple surveys in many countries.  Early
on, across sites similar questions and topics were addressed, usually covering demographics, poverty, social
services, labor, income and expenditures, health and community infrastructure (168).  Partially reflecting
the need for the surveys to contribute specifically to national policy making, more recent surveys are less
standardized and thus greater variation concerning topics and questions exist (169).  Compared to other
surveys included in this study, relatively few questions address non-fatal health status.  Nevertheless,
LSMS surveys from fifteen countries are used in this study. 11   LSMS surveys conducted in other countries
did not meet all of the inclusion criteria. For example, a survey conducted in Uruguay only posed questions
on non-fatal health to individuals currently employed.

Longitudinal Integrated Household Surveys.   Data in this category were compiled from several sources.
The  Center for the Study of Family in Economic Development, of the RAND Corporation, United States,
has been involved in developing and fielding a set of detailed household and community surveys in
developing countries. The surveys, generally known as the Family Life Surveys, have been conducted in
collaboration with research institutions in the home countries.  Surveys from Indonesia and Bangladesh met
our inclusion criteria.12  For example, the surveys from Indonesia make up an on-going longitudinal survey
of individuals, households, families, communities and facilities, with the initial wave representative of
about 83% of the total population.  These Indonesian surveys have been used to monitor the impact on the
economic crisis on the population (170).  In general across sites, the surveys contain demographic
characteristics and retrospective histories about employment, marriage, fertility and migration over the life
course of each respondent. The surveys also include household consumption, assets and use of health
services.  Addressing non-fatal health, self-reported questions cover health status and physical functioning,
chronic and acute morbidity, and in some cases, observed or measured data on anthropometrics, clinical
tests such as blood pressure and lung capacity, and selected physical and cognitive functioning tests as well.

The longitudinal surveys sponsored by the Carolina Population Center, University of North Carolina,
United States, include those conducted in China and the Russian Federation.13  Within sites, similar
questions are asked on demographics, occupation, income, household activities including farming and
livestock, welfare subsidies, time allocation, environment, health and medical services; household dietary
practices and reproductive histories.  For example, the Russian Longitudinal Monitoring Survey was
designed to measure the effects of Russian reforms on the economic well-being of households and
individuals.

                                                                
11  Basic documentation, data and other information about these surveys are available on the following website address:
www.worldbank.org/lsms  or from the Poverty Monitoring Database:   www.worldbank.org/poverty/data
12   Background information and requests for data are available on the following website:  www.rand.org/centers/family
13   Background information and data are available on the following website:  www.cpc.unc.edu/projects
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Table 6. Sixty-four household interview surveys from 46 countries: survey characteristics by region

Region
Country Year

Age
Range

   Sample Size
     M            F Type of Survey

AFRO D

Ghana 1987 0+ 6833 7162 Integrated Household Survey (LSMS type)

AFRO E

Côte d'Ivoire 1988 0+ 4933 5174 Integrated Household Survey (LSMS type)

South Africa 1994 0+ 21239 22703 Integrated Household Survey (LSMS type)

United Republic of Tanzania 1995 14+ 2210 2068 Sub-national health survey

AMRO A

United States of America  * 88-94 17+ 9401 10649 National health survey (NHANES III)

United States of America 1994 18+ 35914 41523 National health survey (NHIS-D Phase I)

AMRO B

Brazil 96-97 4+ 9410 9999 Integrated Household Survey (LSMS type)

Guyana 1996 0+ 3869 3924 Integrated Household Survey (LSMS type)

Jamaica 1996 0+ 3422 3510 Integrated Household Survey (LSMS type)

Panama 1997 0+ 10838 10599 Integrated Household Survey (LSMS type)

Paraguay 1996 4+ 5543 5925 Integrated Household Survey (LSMS type)

AMRO D

Peru 1991 0+ 5795 6051 Integrated Household Survey (LSMS type)

Peru * 1994 0+ 9402 9883 Integrated Household Survey (LSMS type)

EMRO B

Bahrain 1991 60+ 448 351 WHO Collaborating Study on Ageing

Jordan 1991 60+ 545 652 WHO Collaborating Study on Ageing

Tunisia 1991 60+ 658 578 WHO Collaborating Study on Ageing

EMRO D

Egypt 1991 60+ 710 470 WHO Collaborating Study on Ageing

Morocco 90-91 0+ 9444 10128 Integrated Household Survey (LSMS type)

Pakistan * 90-94 0+ 10039 9792 National health survey (NHSP)

Pakistan 1991 0+ 18731 17340 Integrated Household Survey (LSMS type)

EURO B

Bulgaria 1995 0+ 3350 3577 Integrated Household Survey (LSMS type)

Kyrgyzstan 1993 14+ 2617 3030 Integrated Household Survey (LSMS type)

EURO C

Russian Federation 1998 14+ 3750 4916 Longitudinal Integrated Household Survey

EURO A

Austria 1995 15+ 3567 3874 Longitudinal Integrated Household Survey
(European Community)

Belgium 1994

1995*

15+

15+

3872

3666

4249

4066

Longitudinal Integrated Household Survey
(European Community)

Denmark 1994a

1995*

15+

15+

2855

2680

3048

2824

Longitudinal Integrated Household Survey
(European Community)

Denmark 1994b 16+ 2699 2913 National health survey (DHMS: SF-36)

France 1994

1995*

15+

15+

6839

6368

7494

6936

Longitudinal Integrated Household Survey
(European Community)

Germany 1994

1995*

15+

15+

4150

3885

4366

4073

Longitudinal Integrated Household Survey
(European Community)
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Table 6 (continued). Sixty-four household interview surveys from 46 countries: survey characteristics by region

Region
Country Year

Age
Range

   Sample Size
     M            F Type of Survey

EURO A

Greece 1994

1995*

15+

15+

5904

5878

6589

6396

Longitudinal Integrated Household Survey
(European Community)

Ireland 1994

1995*

15+

15+

4922

4263

4982

4268

Longitudinal Integrated Household Survey
(European Community)

Italy 1994

1995*

15+

15+

8660

8704

9071

9079

Longitudinal Integrated Household Survey
(European Community)

Luxembourg 1994

1995*

15+

15+

990

957

1056

1011

Longitudinal Integrated Household Survey
(European Community)

Netherlands 1994

1995*

15+

15+

4457

4299

4950

4852

Longitudinal Integrated Household Survey
(European Community)

Portugal 1994

1995*

15+

15+

5556

5691

6065

6167

Longitudinal Integrated Household Survey
(European Community)

Spain 1994

1995*

15+

15+

8625

7837

9285

8443

Longitudinal Integrated Household Survey
(European Community)

United Kingdom 1994

1995*

15+

15+

4986

3995

5531

4396

Longitudinal Integrated Household Survey
(European Community)

SEARO B

Indonesia 1995 0+ Total   9901 National health survey (SKRT)

Indonesia * 93-94 0+ 5509 5103 Longitudinal Integrated Household Survey

Indonesia 1990 60+ 568 634 WHO Collaborating Study on Ageing

Sri Lanka 1990 60+ 638 562 WHO Collaborating Study on Ageing

Thailand 1990 60+ 598 601 WHO Collaborating Study on Ageing

SEARO D

Bangladesh 1996 15+ 5266 6311 Sub-national Integrated Household Survey

DPR of Korea 1990 60+ 585 596 WHO Collaborating Study on Ageing

India 95-96 0+ 323536 305612 National Integrated Household Survey

Myanmar 1990 60+ 511 710 WHO Collaborating Study on Ageing

Nepal 1994 0+ 9263 9592 Integrated Household Survey (LSMS type)

WPRO B
China 1993 0+ 7836 7846 Longitudinal Integrated Household Survey

Fiji 1986 60+ 360 321 WHO Collaborating Study on Ageing

Malaysia 1986 60+ 389 589 WHO Collaborating Study on Ageing

Philippines 1986 60+ 326 491 WHO Collaborating Study on Ageing

Republic of Korea 1986 60+ 348 593 WHO Collaborating Study on Ageing

*If more than one survey from a country, survey with * is reported in the results section.

The impact of reforms on individual health is one explicit objective, and is measured by a variety of means,
including detailed monitoring of individuals’ health status and dietary intake; household-level expenditures
and service utilization. The surveys conducted in Russia include an extensive set of questions addressing
non-fatal health status as well as limited cognitive examinations for older age groups, whereas in the
Chinese surveys, relatively few questions address non-fatal health with more questions focusing on the use
of health services.

Many national governments across industrialized and less industrialized regions conduct such surveys.  The
health module from the 52nd round of the National Sample Survey in India, is one example included within
this study (171).  In general, access to unit level data from national surveys tend to be restricted, and to a
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lesser extent, prohibitively expensive.  The European Community Household Panel14, sponsored by the
European Commission, makes up the final set of surveys in this category (172). The focus is on income and
labor markets but also includes questions on demographic characteristics, housing, education and training,
entitlements, and a limited number of questions addressing non-fatal health status and use of health
services. Identical questions are asked across countries, with minimal changes between waves.

It is important to note that not all surveys fall neatly into one of these groups. For example, the 1993
Kyrgyzstan Multipurpose Poverty Survey was carried out under the direction of researchers from the
University of North Carolina, Paragon Research International, Inc., and the Institute of Sociology of the
Russian Academy of Sciences, as one of the World Bank’s LSMS surveys (173).

• Dedicated health surveys

National health surveys.  Many national governments and research institutions conduct specialized health
or disability surveys representative at the national or sub-national level; very few of these agencies,
however, make available unit record level data to WHO for secondary analyses. The number of questions
addressing non-fatal health status varies substantially across surveys, as does the framing and wording of
questions or the inclusion of standardized health status assessment modules or examination components.
For example, the 1994 Danish Health and Morbidity Survey15  is the only nationally representative survey
within our study that includes data based on a standardized health status instrument, i.e., the Short-Form 36
Health Survey.  Other nationally representative surveys including data from standardized health status
instruments exist.  However, unit record level data were not made available to WHO within the time frame
of the study.  Although we restricted our analysis to self-reported questions, a small but increasing number
of surveys, such as from the United States, Pakistan and Indonesia, also include health examination
components.

WHO Collaborating Study on Ageing.  A series of WHO Collaborative Studies on Aging provide a
unique source of data on individuals 60 years and older in 13 countries across three different regions
(35,174,175).  Countries include: Bahrain, Democratic People’s Republic of Korea, Egypt, Fiji, Indonesia,
Jordan, Malaysia, Myanmar, Philippines, Republic of Korea, Sri Lanka, Thailand and Tunisia.  Across
sites, similar questions are asked on demographics, economic resources, health status, use of health
services, social activities and living habits.  Addressing non-fatal health, questions included those covering
physical functioning and mental health;  conditions, accidents and  injuries affecting daily activities; and a
range of activities of daily living.  Different sampling techniques were utilized across regions and countries
in order to obtain representative estimates of non-institutionalized individuals 60 years of age and older. In
addition to self-reported assessment of health status, these surveys also included limited physical
examinations and cognitive functioning tests.

3.1.3  Samples and Respondents

Samples.  Almost all surveys provide nationally representative samples of the civilian, non-
institutionalized population.  Table 6 shows that across countries and surveys, sample sizes included within
this analysis vary, yet are generally large. As expected, samples sizes within countries are higher for
females than males, except for the following countries: Bahrain, Egypt, Fiji, India, Indonesia, Panama,
Pakistan, Sri Lanka, Tunisia and United Republic of Tanzania. Sixteen countries have at least one survey
that is representative of individuals equal to 0, 1 or 4 years of age and older.  Seventeen countries have
surveys that are  representative of the more restricted age group of  individuals 14, 15 or 17 years of age
and older. The surveys from Germany are restricted to a sample of individuals aged 15 to 74 years.  This
truncated sample therefore excludes all non-institutionalized individuals aged 75 years and older, and does

                                                                
14  The ECHP longitudinal users’ database contains anonymised individual micro-data from 1994, 1995 & 1996 waves of the
ECHP.  Contact EUROSTAT, European Commission, for further information on data access. (Eurostat (1999). European
Community Household Panel Longitudinal Users’ Database. Waves 1, 2 and 3.Manual. European Commission.

15   Background information is available on the following website: www.dike.dk/sundstat.  The analysis of this survey was carried
out by staff of the Danish National Institute of Public Health.
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not capture the level of non-fatal health in the oldest population groups.  Eleven countries only have one
survey, restricted to the 60 and over age group (see Table 6).  In terms of comparability, these differences in
age samples, along with different age structures of the population, are further addressed (see section 3.2.7).

Respondents . Almost all surveys elicit responses directly from each adult respondent, i.e., self-reported.
However, in a few surveys, some individuals did not directly answer questions addressing their non-fatal
health status.  Most commonly, questions were answered by proxy respondent for children or for
individuals with cognitive disabilities. The proxy respondent, when indicated, is usually the head of the
household or another adult living within the household, and less frequently, a non-family member
providing care. Very few surveys provide estimations of the validity of proxy respondents in comparison to
either self-reported responses or to professionally observed or measured assessments of health(176).

3.1.4 Questions, recall periods, response scales

Questions.  Based on our conceptual model of non-fatal health, questions describing non-fatal health were
extracted from surveys and included in this analysis.   In operational terms, this translated to questions
covering the general state of physical or mental health,  physical or cognitive functioning, other disability,
as well as the degree and duration of activity or role limitations.  Questions that are typically asked in
standardized health status instruments covering different domains describing health status, were especially
sought. This is so as the relevance across populations, and to a lesser extent within populations, is limited
for other types of questions commonly lumped within health status surveys. For example, questions
addressing specific actions or entitlements, such as whether an individual visited a health care provider or
sought treatment at a hospital, received disability benefits, or was reimbursed for medical care expenses,
were excluded.  Furthermore, questions addressing other proximate measures of non-fatal health including
disability, such as whether an individual received assistance from another person, or used specific aids such
as hearing aids or wheelchairs, were also excluded.  Even with these restrictions, across surveys
considerable variation exists concerning the number and types of questions describing non-fatal health.
Table 7 lists example questions from selected surveys included in this study, from each of the five main
survey types analyzed.  Forty-nine surveys include some variant of the general self-rated health question,
and is therefore the single most common question across surveys.  We do not provide a comprehensive
review of the comparability of questions here, given existing recent reviews of household surveys (see
section 1.2.3 and 1.4.4).

Recall periods.    Recall periods differ across surveys, within surveys, and vary depending upon the type of
question asked.  In general, recall periods for a specific morbidity, illness, disability or number of days
restricted from doing usual activities, ranged between two weeks and one month for acute conditions, and
one month to one year for chronic conditions. Less variation is noted for assessments of physical or
cognitive functioning, where recall periods were more uniformly one month or four weeks.
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Table 7.  Example questions addressing non-fatal health, extracted from different survey types
Survey Type Questions Comments
Integrated
Household Survey
– LSMS survey:
Paraguay 1996

1. Have you been sick during the past 4 weeks?
2. Have you been injured in the past 4 weeks?
3. For how many days during the past 4 weeks were you unable to carry out your
usual activities because of this illness or injury

3. Impact as a proxy
for severity

Longitudinal
Integrated
Household Survey
– LSMS survey:
Jamaica 1996,
round 10

1. Have you suffered from an injury during the past 4 weeks?
2. Have you suffered from an illness other than an injury in the past 4 weeks?
3. Did this injury/illness begin in the past 4 weeks or exist before?
4. For how many days during the past 4 weeks did you suffer from this illness of
injury in the past 4 weeks
5. For how many days during the past 4 weeks were you unable to carry out your
usual activities because of this illness or injury?
6. Is a mental or physical disability preventing you from securing and maintaining
employment?

3.-4. Duration as a
proxy for severity
5.-6. Impact as a
proxy for severity

Longitudinal
Integrated
household survey:
Indonesian Family
Life Survey 93-94,
wave 1

1. In general, how is your health at this time?
2. If you have to carry of heavy load for 20 meters, could you?
3. If you have to sweep the house floor or yard, could you?
4. If you have to walk for 5 kilometers, could you?
5. If you have to draw a pail of water from a well, could you?
6. If you have to bow, squat, kneel, could you?
7. If you have to dress without help, could you?
8. If you have to stand up from sitting position in a chair without help, could you?
9. If you have to go to the bathroom without help, could you?
10. If you have to stand up from sitting on the floor without help, could you?
11. Have you ever experienced insomnia during the past 4 weeks?
12. Have you ever experienced fatigue or exhaustion during the past 4 weeks?
13. Have you ever felt short-tempered or hyper-sensitive during the past 4 weeks?
14. Have you ever experienced bodily pains in the past 4 weeks?
15. Have you ever experienced sadness during the past 4 weeks?
16. Have you ever experienced anxiety or fear during the past 4 weeks?

1.-10.  Focus on
current health
condition.
2.-10.  Capability to
do physical
functioning
activities
11.-16. Expressions
& descriptions of
mental health
conditions

Longitudinal
Integrated
household survey:
European
Commission
Household Panel
1995,  wave 2

1. How is your health in general?
2. Do you have any chronic physical or mental health problem, illness or
disability?
3. Are you hampered in your daily activities by this physical or mental health
problem, illness or disability?
4. In the past 2 weeks: Have you had to cut down on any of the things you usually
do about the house, at work or in your free time because of illness or injury?
5. In the past 2 weeks: Have you had to cut down on any of the things you usually
do about the house, at work or in your free time because of an emotional or mental
health problem?

3.-5. Impact as a
proxy for severity

National health
survey: Pakistan
1990-1994,
Adult module

1. Would you say your health in general is excellent, very good, good, fair or poor?
2. Have you passed/vomited worms during the last 3 months?
3. Have you had a cough with phlegm in the past 14 days?
4. In the past 14 days have you had loose stools?
5. Do you experience sudden shortness of breath at night?
6. Do you have pain in chest on exertion?
7. Coming into a house at night would you have trouble seeing anything in the
house?
8. Do you have difficult hearing?
9. If you had an accident (poisoning, fall, injury, burn etc.) in past 12 months, are
you fully recovered, under recovery or recovered with some handicap?

Slightly different set
of questions asked
to children under 15
years of age.

                                                                                                                                                                                           (continued)
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Table 7.  Questions addressing non-fatal health, from different survey types (continued)

Survey Type Questions Comments
WHO
Collaborating
Study on Aging:
Fiji, Malaysia,
Philippines &
Republic of Korea,
1986

1. How do you feel about your present health: do you feel quite healthy?
2. How would you evaluate your present health?
3. Have you had some accident, injury or long-term illness or long-term health
problem which affects activities of daily living, including work?
4. Do you have any other diseases, injuries or accidents which do not affect your
daily activities, including work?
5. Do you hear what a person speaking at normal volume is saying to you, when
you are alone with him or her?
6. Do you have difficulty in chewing food?
7. Can you walk 300 meters?
8. Can you go shopping for food or clothes?
9. Can you prepare your own meals?
10. Can you handle your own money?
11. Can you eat?
12. Can you dress and undress yourself?
13. Can you take care of your appearance?
14. Can you get in and out of bed?
15. Can you take a bath or shower?
16. Do you have difficulty with sleep?
17. Do you feel more tense and worry more than usual about little things?
18. Have you lost interest in doing things you usually cared about or enjoyed?
19. have you ever felt so sad or depressed you thought of committing suicide?
20. Do you feel tired all the time?
21. Do you forget where you left things more than you used to, or forget the names
of close friends or relatives?

9.  asked to
women only
3. Impact as proxy
for severity
8.-15.
Instrumental and
basic activities of
daily living as
proxy for severity
16.-21. Mental and
cognitive state

Response scales.  Not surprisingly, response scales for similar questions both within and across surveys
differ.  Nevertheless, the majority of questions included within this analysis have categorical response
scales, including dichotomous responses (e.g., yes or no) and ordered polytomous responses, such as those
based on Likert scales (e.g., excellent, very good, good, fair, poor).  Fewer questions included have
continuous responses (e.g., the number of days unable to perform usual activities). For the 49 surveys that
included some variant of  the general self-rated health question, response scales differed as follow:

• 46 surveys include a 5 point response scale, with about one-third using the scale very good, good,
fair, poor, or very poor, and the remaining one-third using the scale excellent, very good, good, fair
or poor.

• 2 surveys include a 4 point response scale
• 1 survey includes a 3 point response scale

Within this analysis, all polytomous responses were re-coded as binary variables (see sections 3.2.3 and
3.2.4).  The number of original questions extracted from each survey and the number of subsequent
variables included in the analysis are listed in Table 8.

3.2.  Analyses approach to make data comparable

The choice of methodology is guided by the desire to address two key challenges concerning the
comparability of self-reported non-fatal health status collected within population representative national
interview based surveys.  These are (a) improving the equivalence of questions across different surveys and
different populations and (b) improving the standardized interpretation of responses collected across
populations. As an initial attempt to improve and facilitate the comparability of the severity and distribution
of non-fatal health status across populations based on different data collection techniques, we utilize
common factor analysis in combination with a relatively straight forward re-scaling of factor scores.  The
methodology described here should be viewed as a preliminary approach to address the various challenges
identified, and is constrained in that only self-reported questions are included.
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Table 8.  Non-Fatal Health Factor: Questions extracted from surveys, variables included
within model, and internal reliability coefficient estimates, by sex.

Internal Reliability Estimates
(see section 3.2.3)

Country Survey
Year

Questions Variables

Male Female
Austria 1995 5 9 0.826 0.821
Bahrain 1991 13 21 0.900 0.905
Bangladesh 1996 17 25 0.948 0.925
Belgium 1994 4 8 0.710 0.675
Belgium 1995 5 9 0.793 0.789
Brazil 1996-97 6 9 0.629 0.640
Bulgaria 1995 3 9 0.626 0.561
China 1993 4 6 0.567 0.577
Côte D'Ivoire 1988 3 3 0.911 0.908
Denmark 1994(a) 4 8 0.736 0.682
Denmark 1994(b) 36 40 0.910 0.916
Denmark 1995 5 9 0.821 0.801
DPR Korea 1990 11 11 0.872 0.856
Egypt 1991 11 19 0.860 0.839
Fiji 1986 21 26 0.785 0.782
France 1994 4 8 0.537 0.745
France 1995 5 9 0.433 0.177
Germany 1994 4 8 0.682 0.824
Germany 1995 5 9 0.810 0.881
Ghana 1987 3 3 0.915 0.919
Greece 1994 4 8 0.708 0.678
Greece 1995 5 9 0.830 0.821
Guyana 1996 3 3 0.902 0.893
India 1995-96 15 22 0.944 0.941
Indonesia 1990 11 11 0.887 0.901
Indonesia 1993-94 16 33 0.925 0.939
Indonesia 1995 18 18 total only: 0.947
Ireland 1994 4 8 0.782 0.755
Ireland 1995 5 9 0.858 0.848
Italy 1994 4 8 0.632 0.633
Italy 1995 5 9 0.786 0.866
Jamaica 1996 6 6 0.820 0.834
Jordan 1991 13 21 0.898 0.881
Kyrgyzastan 1993 12 19 0.924 0.924
Luxembourg 1994 4 8 0.731 0.677
Luxembourg 1995 5 9 0.831 0.807
Malaysia 1986 21 26 0.851 0.843
Morocco 1990-91 5 5 0.693 0.677
Myanmar 1990 11 11 0.799 0.772
Nepal 1994 6 7 0.672 0.703
Netherlands 1994 4 8 0.675 0.812
Netherlands 1995 5 9 0.821 0.880
Pakistan 1991 5 5 0.350 0.727
Pakistan 1990-94 9 13 0.299 0.536
Panama 1997 4 4 0.831 0.836
Paraguay 1996 3 3 0.369 0.295
Peru 1991 3 3 0.889 0.608
Peru 1994 3 4 0.671 0.684
Philippines 1986 21 26 0.855 0.827
                                                                                                                      (continued)
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Table 8.  (continued)
Internal Reliability Estimates

(see section 3.2.3)
Country Survey

Year
Questions Variables

Male Female
Portugal 1994 4 8 0.510 0.463
Portugal 1995 5 9 0.889 0.780
R Korea 1986 21 26 0.822 0.802
Russian Fed 1998 14 19 0.931 0.922
South Africa 1994 4 5 0.867 0.873
Spain 1994 4 8 0.657 0.578
Spain 1995 5 9 0.788 0.751
Sri Lanka 1990 11 11 0.886 0.847
Thailand 1990 11 11 0.880 0.886
Tunisia 1991 13 21 0.901 0.849
UK 1994 4 8 0.676 0.628
UK 1995 5 9 0.801 0.754
UR Tanzania 1995 16 20 0.946 0.947
USA 1994 26 53 0.965 0.963
USA 1988-94 13 16 0.907 0.905
* Acceptable level at population level:  .7 and higher  (lower values in italic)

3.2.1 Factor analysis.

In general, factor analyses describes a broad range of approaches to determine the structure of relations
among variables and provides a frame of reference to describe these relations (43).  This frame of reference
may contain several groups of variables, or a single group of variables.  Each group of variables identified
(e.g., factors) is considered to represent a latent construct that is indirectly measured.  This is appropriate in
the present analysis given that there is no gold standard test that aggregates and measures all aspects of
non-fatal health:  only indirect and partial assessments exist, such as through self-reported items,
professional observations, or functioning tests. In the present analysis, factor analysis provides a means to
partition the variance of each variable based on self-reported data from each survey, by sex, into two parts:
a) common variance which is the variance shared with other variables in the survey and b) unique variance,
which includes variance specific to the variable and random error.

Modifying the approach to develop socio-economic indexes from data collected in household surveys (177)
and confirm the factor structure of health status instruments in a range of populations (178), we propose
that a factor analysis 16 approach is an appropriate method to assess the construct validity of the information
content on non-fatal health in different surveys. This is so as no single question or survey module
summarizes all aspects of non-fatal health; rather, non-fatal health is at least partially defined by the
variables included within each survey. In other words, the concept of non-fatal health is broader than any
set of variables that attempts to measure it.17

The general model for common factor analysis for a set of variables X1, X2, . . Xp, assessed for a number of
individuals, is as follows:

jcjcjjjj UFFFFX +++++= λλλλ K332211                                                                                  (1)

                                                                
16 As opposed to a principle component analysis approach, where each component is exactly defined by the variables collected
within a survey. This is the approach used by the World Bank in the development of an asset index for each respondent within the
Demographic and Health Surveys (see www.worldbank.org/poverty/health/data). Although principal components analysis would
have facilitated the interpretation of the results within each survey given the unique estimation of the underlying construct (see
Ware et al. 1998 (175) for an application within health status assessment), our objective to compare different surveys across
different populations guided our decision in this initial analysis to use factor analysis and estimate factor scores (see footnote 17).
17 In addition to this conceptual justification, this also serves us practically, as although similar, different sets of variables (X1, X2, .
. Xp) are included across surveys.
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where for a multiple factor solution, Xj represents each variable or item with p number of variables
included;  F = (F1, F2,  . . . Fc) is a vector of c common factors where c < p; ?jc is the factor loading of the
jth variable on the cth common factor;  Uj  denotes a component of Xj that is called the unique factor, e.g.,
that is only associated with Xj  and not with any of the other X variables.  The main difference with a
principal component model is the inclusion of unique factors.18

We conducted an exploratory factor analysis on several surveys, i.e., representative of the main types of
surveys to determine the minimum number of factors that may adequately describe the correlations among
the variables in each data set. Given differences in the type (see Table 7) and number (see Table 8) of
questions addressing non-fatal health, it is not surprising that a different number of factors were extracted
based on the common variance in each survey included in this preliminary analysis (not shown). We
reviewed if the factors obtained had similar interpretations across surveys,19 and examined whether similar
questions across surveys loaded on similar constructs. Most items, irrespective of their content (i.e.,
addressing different domains of non-fatal health, such as those listed in Table 2), loaded significantly on the
first factor.  This was particularly so for LSMS surveys (e.g., surveys with a few number of questions), as
well as for surveys that contain more questions addressing a broader range of non-fatal health domains. In
this initial analysis we have some evidence to hypothesize that most questions addressing non-fatal health
status included in nationally representative surveys tap a general non-fatal health construct. As our purpose
is to compare the severity and distribution of non-fatal health across populations based on different surveys
in a simple fashion, a uni-factor solution also simplifies the analysis and comparison across surveys. We
return to an evaluation of the model fit in section 3.2.5

We have therefore used a confirmatory factor analysis approach to estimate one, general underlying latent
construct, non-fatal health, H.  Specifically, we have hypothesized that regardless of the survey and
irrespective of the number of questions, all variables included in this analysis address aspects of non-fatal
health status and indirectly assess the latent construct, H.  This means that the underlying level of non-fatal
health is responsible for all of the correlation among the variables obtained through the surveys.  Rather
than search for equivalence among specific questions, we assume that the underlying latent construct, non-
fatal health, is equivalent across populations. Basically, this approach maximizes parsimony in an effort to
account for the correlations among variables, and provides a general framework to replace the original
variables with one latent variable and its score that summarizes the data (179). Although our model
specifies only one latent factor, H,  this does not exclude the possibility that non-fatal health is multi-
dimensional.  Instead, we assume that one underlying construct ties together the various dimensions and
items describing non-fatal health.20

For example, a household interview based survey contains self-reported items addressing different aspects
of non-fatal health:
• General health status
• Physical functioning or gross motor mobility
• Dexterity or fine motor movement
• Cognitive functioning
• Affect
• Performance of usual activities (proximate measure of physical, cognitive, or mental health)

We assume that an individual’s response to each question is a function of:
• the individual’s underlying level of non-fatal health;
• the individual’s level of non-fatal health for any given item;
• unique variance.

                                                                
18 Principal component approaches lead to unique expressions for each latent factor as a linear function of the original X variables,
and is therefore preferred when factor scores are estimated.  However, we are concerned that the underlying factor structure may
not be correctly determined without unique factors.
19  We assume that different domains or sub-factors addressing non-fatal health are correlated to some degree, and therefore would
select oblique rotation methods when more than one factor is extracted.
20 This can be assumed to be the highest-ordered factor.
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Our model for a uni-factor solution (c = 1) is illustrated in Figure 11 and serves as the basis for the
empirical analysis presented in this paper. Non-fatal health, H, is the independent variable, whereas the
score of each individual on each item or variable , xp , is the dependent variable, and to simplify, an single
unique variance term for each variable, ep, is composed of both measurement error and reporting biases.
All variables are indicators of the construct H, which as discussed, is responsible for the correlation among
the variables.  The correlation between a variable and H  is equal to the variable’s factor loading, ?.21

However, we do not hypothesize in advance the strength of these correlations.  For example, in Figure 11,
variable x1 has an estimated factor loading of .85, and an estimated unique variance of .28.  Given the uni-
factor model, this is to mean that variable x1 correlates .85 with the latent factor, H.   Furthermore, variables
correlate among themselves to the extent they share in common the level of non-fatal health, H.  For
example, the correlation between two variables x3  and x4  is the product of each variables’ factor loading,
e.g. .22. Unique variance, V(d), is specific to each variable and is neither in common with non-fatal health
nor any other variable in the survey.22  Even though we conduct a confirmatory factor analysis, we remain
interested in the pattern of factor loadings for each survey by sex, given that we have different items across
surveys.

Figure 11. Confirmatory factor model: relationship between non-fatal health and variables from health
interview surveys, including hypothetical factor loadings and unique variances

If our model allowed for more latent factors, then these additional latent factors may be un-correlated
(orthogonal to one another) or correlated partially (oblique to one another), to the first factor.  Differences
in methods of rotation would alter the amount of the first factor’s representation of the common variance in
the data.  However, we do not need to utilize any rotation method in order to improve the interpretation or
representation of the factor structure, as we hypothesize only one underlying latent factor.
                                                                
21  Within factor analysis, pattern loadings represent the correlations of the original variable with a factor. For a uni-factor solution,
factor loadings are equivalent to pattern loadings, as no structure loadings e.g. correlations between factors exist (43).  Factor
loadings are not affected by the relative variance of each variable, as the variance of each variable is standardized to one.
Standardized variance is preferred over standardized means, as in most cases there is no justification to believe that any one item or
variable extracted from the survey is more important than others in terms of assessing one’s level of non-fatal health status.  This
would require a valuation exercise of the various dimensions or  core components of health and is beyond the scope of this study.
22  The requirements are that the variance of the latent factor is equivalent to one;  unique factors and common factors are
uncorrelated; and unique factors are uncorrelated with one another.  This last requirement would not be satisfied in the case of
reporting biases if they are similar across items or variables.  Those who use principal component analysis assume that systematic
reporting biases do not exist, or are not important in terms of model specification.  Other confirmatory factor analysis models may
allow for correlated unique factors, as well as a set of background variables that directly or indirectly effect a latent construct,
referred to as MIMIC models (103).  However, in this initial analysis of 64 data sets with different variables, we utilize the general
model (see equation 1 and Figure 11).
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3.2.2. Sex specific and estimation of non-fatal health distribution.

The decision to estimate separate factor models and factor loadings for each sex rather than a single set for
both sexes reflects a broader conceptual issue, as well as evolving practices in the study of population
health.  Within factor analysis, the goal is to obtain the most conceptually meaningful factors.  A growing
literature beyond the scope of this study addresses the biological and gender differences in the experience
of health. Furthermore, there is a growing literature noting sex and gender differences in the self-report of
health status (133,180).  We therefore conduct our analysis and report results separately for males and
females. Although we specify the same model for males and females in each survey (i.e., the same variables
and a uni-factor model), we estimate factor loadings for each sex independently.  In most cases the factor
loadings for the same variable are relatively similar for males and females (not shown).

However, we do not estimate age group specific factor loadings.  Among different age groups we would
expect different distributions on the range of responses.  Estimating separate factor loadings, if not models,
for different age groups may increase the sensitivity of our analysis to within-group variation.  Yet this
would complicate or even eliminate the possibility of across age group summaries, counter to our objective
of describing the distribution and severity of non-fatal health.

3.2.3 Estimate of correlation.

Ideally, factor analysis requires that variables are measured on interval scales and are distributed in a
multivariate normal fashion, where each variable included is distributed approximately univariate normal.
As discussed, the overwhelming majority of variables collected through interview based surveys addressing
non-fatal health are categorical. Categorical variables include binary or ordered polytomous variables, e.g.,
based on Likert scales.  Yet most software programs (i.e., such as SAS or STATA) that facilitate factor
analyses use standard correlation estimates, such as Pearson product-moment coefficient, treat categorical
variables as continuous and assume multivariate normality of all variables. The first major drawback of this
approach is that the resulting Pearson correlations are affected by the similarity of the distributions of
variables, not only by the similarity of the content.  The second major drawback is that categorizing affects
the factor structure even when the variables have identical distributions, because the correlations are lower
than they would be if the data were continuous.

Together, these limitations may incorrectly suggest that uni-dimensional data, i.e., appropriately
represented by a uni-factor model, are multidimensional (181).  Rather than the content of items forming
groups, it is the statistical properties of items (e.g., item distribution differences) that may be reflected in
the factor structure.  For example, easy items may load on one factor, and more difficult items on another
factor; alternatively, negative endorsements on one factor and positive endorsements on another.  As a
concrete demonstration, we took the 1993-1994 Indonesian Family Life Survey and conducted an
exploratory factor analysis using the SAS program, version 6.12. The results indicated a three factor
solution (not shown). However, the first factor represented questions with a four category response scale
(very healthy, somewhat healthy, somewhat unhealthy, unhealthy), the second factor was made up of
questions with a three category response scale (easily, with difficulty, unable to do), and the third factor was
made up of questions also with a three category response scale, addressing frequency  (often, sometimes,
never).

Even though factor analysis approaches using least square estimators appear relatively robust against
violations of normality when using continuous variables, special correlation estimates exist that are more
appropriate for categorical variables given the limitations identified above (178).

These include:

• biserial correlation, where one variable is continuous and the other dichotomous;
• tetrachoric correlation, where both variables are dichotomous;
• polyserial correlation, where one variable is dichotomous and the other polytomous; and
• polychoric correlation, where both variables are polytomous.
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Although complex to compute, these estimates tend to be less biased and on average provide higher
correlation estimates than the standard correlation coefficients applied to categorical variables.  This is so as
standard correlation coefficients obtained from categorical data systematically underestimate relations that
would exist if finer measurement were possible. These special correlation estimates take into account the
loss of information resulting from the reduction in response categories. However, these alternative
estimates should be only used when satisfying the following key criteria (43): whether it is reasonable to
assume that the latent construct is continuous and if samples of greater than 200 to 300 hundred
observations form the basis of the analysis. We believe it is reasonable to assume over a population that the
underlying latent construct non-fatal health is continuous. In order to maximize the number of health states
that may be described, we include the maximum number of items addressing non-fatal health found in each
survey (see Table 8).  In addition, we restrict our analyses to larger data sets (see Table 6) and therefore
satisfy the conditions for use of these alternative coefficients.

The Mplus statistical analysis program version 1 (182) calculates biserial and tetrachoric correlation
estimates to produce correlation matrices within factor analyses.  Although a mixture of continuous and
categorical variables are allowed, categorical variables can only be dichotomous or polytomous in any one
model given the current constraints of the Mplus program. 23  For this reason, all ordered categorical
variables have been dichotomized in this analysis.

Another advantage of  Mplus is that the model used to estimate a continuous latent construct, such as H,
assumes conditional normality for estimates of H  given xp  (179). This conditional normality assumption is
an important feature as it avoids the more restrictive assumption of full multivariate normality of all
variables which is usually required for these specialized correlation estimates which is often not realistic.
Variables obtained using Likert rating scales should neither be treated as continuous measures, nor as
normally distributed.  As discussed, this is particularly the case for data assessing health status where the
distribution of responses to questions are often greatly skewed, and the assumption of normality is likely to
produce misleading results (176).  This is important as states of health at the worst end of the spectrum are
relatively rare in population assessments of health status and reflects few endorsements of questions
describing these worst states, where as the opposite is generally the case for the best states of health.  The
estimation technique employed in this analysis allows non-normality for H  as a function of non-normal xp

variables.  In summary, although we assume that non-fatal health is continuous, we do not require it to be
normally distributed and expect its distribution to be skewed, given the skewed distribution of xp.   When at
least one variable included is binary (as is the case for all surveys), MPLUS restricts estimator choices to
least squares approaches.

We have therefore used unweighted least squares (ULS) for obtaining parameter estimates in confirmatory
analyses, as recommended by Jöreskog & Sörbom (178) when the distributions of variables are skewed.
This is so as the ULS loss function minimizes the root mean square error and is usually considered more
stable for highly non-normal data.  Technically this also means that the first factor is extracted so that is
produces the highest possible squared correlations between the variables and the factor, and thus maximizes
the amount of variance accounted for (43).  This is particularly desirable in a uni-factor model.

3.2.4  Variable selection & re-coding.

One of the key criteria of confirmatory factor analysis is that each factor is clearly defined (43). The content
or face validity of the questions included contributes to the clear definition of the underlying factor.  We
limit the boundary of non-fatal health by the questions we select from each survey (see Table 7 for
examples), based on our conceptual framework of non-fatal health (see section 1.3).  We include surveys
that have at least three original questions addressing non-fatal health status.  Given correlation estimates
used  (e.g., biserial and tetrachoric, see section 3.2.3), only continuous or binary variables are included in
each model. Therefore, all questions with polytomous response categories are re-coded as binary variables,
with the highest or best category of non-fatal health excluded. Depending upon the survey, this is the reason

                                                                
23 The next version of the program, expected by January 2001, should enable a mix of dichotomous and polytomous variables
within one model, i.e. able to estimate polyserial correlations (personal communication by Linda Muthén)
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why we include more variables in the model than original questions in the survey, as noted in Table 8.
Furthermore, all binary variables are consistently scored so that zero is better health. Finally, factor analysis
requires that no variable is a linear function of other variables.

3.2.5 Evaluation of model fit.

The overall model fit in factor analysis may be assessed through statistical tests, mathematical and
psychometric criteria, as well as heuristically using  rules of thumb (43,176).  As discussed, we used the
ULS estimator due to the nature of data collected from health interview surveys and the use of the MPLUS
program.  However, this estimator does not provide any statistical test for model fit.

If we used another estimator such as maximum likelihood,24 we then could have computed a chi-squared
statistic.  However, this statistic is very sensitive to sample size and thus inappropriate.  For large sample
sizes (N>500), as generally utilized in this analysis, a chi-squared test will frequently suggest too many
factors.  This is so as in a confirmatory factor analysis, goodness of fit is assessed based on the variance
remaining after the factors are taken into account.  Even trivial levels of residual covariance will be
considered significant and the test will reject the current model in favor for one with one or more factors
(see Sharma 1996 for in-depth discussion183).

Another common approach is the Kaiser-Guttman criteria which notes that the number of factors is
equivalent to the number of  eigenvalues greater than 1.25  However, this criteria, along with scree plots, are
primarily used when the goal of the analysis is variable reduction and multi-factor solutions, contrary to our
goal of maximizing the use of information found on non-fatal health as a uni-factor solution across surveys.
This criteria also consistently overestimates the number of factors to retain (Floyd & Widaman 1995).

Other criteria were applied to the present analysis.  We were able to obtain solutions for all surveys, by
sex.26  Furthermore, we inspected the fitted residual matrix along with the root mean square residual
summary (not shown) and found these generally low.  Given that the main point of factor analysis is to
explain the inter-correlations among  variables and not to account for the total variation in the data (43), we
were satisfied to note in most cases that the correlation matrices for each survey, by sex,27 show at least
moderate if not high correlations among variables.  This generally indicates that variables may be grouped
into a homogeneous set, or one underlying factor, even if sub-factors may exist.

Whether or not specific variables should be retained is often assessed by a variable’s communality (43),
which is equal to the proportion of the variance in common between the variable and the latent construct.28

However, any cut-off for rejecting variables as good measures of the underlying construct are arbitrary,
although such cut-offs are frequently applied in exploratory factor analysis.  In the present confirmatory
analysis we maintain all variables addressing non-fatal health and estimate subsequent factor scores,
regardless of the communality for each variable. No arbitrary cut-off is chosen as the basis to include or
exclude a variable (i.e., .49 or .25 communality, representing factor loadings of .7 or .5 respectively). This
is based on our goal to extract the maximum amount of potential information on non-fatal health from each
survey.

However, in order to provide a more formal assessment of the internal consistency or reliability of all
variables as a measure of non-fatal health (e.g., construct reliability), we calculate the variant of the
intraclass correlation coefficient recommended by Werts, Linn & Jöreskog (184):

                                                                
24 Given the constraints of the Mplus software, with categorical data we could not use maximum likelihood parameter estimation
approaches
25 Eigenvalues represent the amount of variance accounted for by each factor extracted and the sum of all eigenvalues is equivalent
to the number of variables in the analysis.
26  Often, solutions can not be found or become unstable when only  a few variables are included and the common variance of one
or more variables approaches 1.
27 Of the 64 surveys, 63 are analyzed by sex, providing for 127 tests.
28 e.g., the square of a variable’s factor loading
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where for a uni-factor solution, ?j is the factor loading of the jth variable, V(dj) is the unique variance for
the jth variable, and p is the number of variables included in the construct.  Table 8 details these results, for
each of the 127 models. Briefly, 78 percent of the models reach .7 or higher, the arbitrary cut-off on a 0 to 1
scale suggesting that the variables assessing non-fatal health reach a reasonably high level of internal
consistency and are tapping a similar construct (180). However, different surveys within the same country
may have different levels of construct reliability, partially reflecting differences in the number or type
questions asked.  In general, the construct reliability of variables representing non-fatal health is higher for
surveys which include more questions (e.g., such as the differences between estimates from the two surveys
in Denmark). As we estimated construct reliability by sex, we note that it is roughly similar for males and
females in each survey, with the largest differences being noted within both surveys conducted in France
and Pakistan.   Given that similar, not identical questions are used across surveys, we generalize that these
results indicate that a common underlying construct of non-fatal health exists based on the data collected
within surveys.

Using these criteria, we assume that the model fit is adequate across most surveys and that the  uni-factor
model is an adequate representation of the information contained within variables addressing non-fatal
health.  However, this is not an evaluation of the similarity of the level of non-fatal health within sub-
populations or across population, or of X-comparability (e.g., including whether any reporting biases exist
or whether these reporting biases differ within or across populations as illustrated in sections 1.4.1.-1.4.2.)

Nevertheless, the estimated construct reliability coupled with the content or face validity of the variables
selected justifies this initial approach to extract information on non-fatal health contained within each
survey (43, 41).  However, we suggest that future investigations test for hierarchical factor solutions, i.e.,
those that may represent health as multi-dimensional in addition to one underlying construct.  For example,
a model of non-fatal health may be represented by sub-factors that are partially correlated (such as physical,
cognitive, etc.), and these sub-factors may represent one underlying latent construct of non-fatal health.
Recent analysis using structural equation modeling of SF-36 data collected in ten nationally representative
population surveys, supports this view.  Keller et al. (185) found eight first-order factors that were
associated with each of the SF-36 scales, two second-order factors interpreted as physical and mental
health, and one third-order factor “that supported the hypothesis that all responses to the SF-36 are
generated by a single underlying construct - health.”

We now shift our attention to estimating the level of non-fatal health for each individual.

3.2.6 Non-fatal health factor scores

Based on the strength of the correlation between each variable and the latent construct, (e.g., represented by
a variable’s factor loading), we estimate scores for each individual’s level of non-fatal health utilizing
survey and sex specific multiple regression models. Multiple regression is the most common approach to
estimate factor scores, and it maximizes the correlation of the factor with the factor score (Nunnally &
Bernstein 1994). In general, the factor score for individual i  for non-fatal health, H, can be represented as:

ippiiii xxxxH ββββ ˆˆˆˆˆ
332211 K+++=                                                                                (3)

                                                                                                                                                                                 

where iĤ  is the estimated factor score (level) of non-fatal health for individual i , pβ̂  is the sex specific
estimated factor score coefficient (i.e., factor loading) for variable p , and xip is the pth variable included
within the survey for individual i. The estimated factor score is therefore a function of the original variables
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and the factor loading matrix for each survey.  This means that for each survey and sex, factor loadings for
each variable do not change across individuals.  A lower score is equivalent to lower levels of non-fatal
health (severe or poor health), and a higher score is therefore  better health.  As Ĥ  is a continuous variable,
the concern whether cut-points are equivalent is not relevant here, but remains an important issue for
the interpretation at different levels of Ĥ  that must be established through external criteria. Given that we
develop a scale of non-fatal health based on a latent construct, our method has some affinities with IRT
approaches to scaling (see 1.4.4).

3.2.7  Comparability of non-fatal health factor scores

In order to improve the comparability of non-health factors scores obtained from different surveys and
populations, we apply the following steps to each survey separately.

Re-scale of raw factor scores. The first step is a simple transformation of raw factor scores to a 0 to 100
scale. We combine raw factor scores, Ĥ , for males and females, and use the following formula:
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where iH ′  is the transformed factor score, iĤ  is the raw factor score for individual i, lĤ  is the lowest

estimated score of Ĥ  in a population sample, and hĤ is the highest estimated score of Ĥ  in a population
sample. The denominator is the range of raw scores estimated. This transforms the lowest and highest
estimated scores of Ĥ  to zero  (e.g., equivalent to the worst state of non-fatal health) and 100 (e.g.,
equivalent to the best state of non-fatal health), respectively. Scores between these values represent the
percentage of the highest estimated score. Transformations to a 0-100 scale based on the potential range of
scores for a construct is a common approach used by standardized health status assessment instruments (see
Ware 1993: chapter 6).  We initially assume that the potential range of H ′  within each survey and
population sampled is equivalent to the range of raw factor scores estimated. This is in contrast to the more

traditional practice to equate lĤ  to the lowest possible score, e.g., the score based if a respondent reported

the worst state of health on each individual question, and equate hĤ  to the highest possible score, e.g., the
score based if a respondent reported the best state of health on each individual question (where the same
questions are used in different surveys).

We defend this initial assumption based on theory and technical grounds.  As we assume that the
underlying construct of non-fatal health, H, is equivalent across populations, we prefer that the end-points
are fixed by the differences in Ĥ , rather than differences in questions across surveys and their sensitivity to
assess mild and severe health states. Even if the sampling approach in a given survey does not adequately
reflect the frequency of different levels of non-fatal health -- i.e., due to large numbers of institutionalized
or severely disabled individuals missed – we assume that at least one individual in the most severe state and
one individual in the best state are included in a population representative sample survey. Furthermore, as
we also include questions with continuous responses in many surveys (e.g. number of days or years ill), the
lowest score based solely on the response pattern to questions may have  no bounds.

Fixing of end-points. The second step addresses one of the key challenges in the comparison of self-
reported data across different populations (see section 1.4).  This is whether the end-points of the scale for
H ′ , in addition to the range of the scale for H ′ , are equivalent across surveys and populations. Given that
we conduct a secondary data analysis, no possibility exists to calibrate the meaning of end-points or
intermediary scores through an external validation process. Our initial approach to render end-points
equivalent across surveys and populations uses different strategies for the most severe non-fatal health state
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(to be fixed at 0), and the best non-fatal health state (to be fixed at 100).  This is so because health status
surveys representative of  non-institutionalized populations generally have large ceiling effects and small or
no floor effects, i.e., large groups of people report no health problems or disability, while relatively few
people report severe health problems or disability.

Concerning the most severe non-fatal health state, we maintain our initial assumption that across surveys, at
least one individual in the most severe non-fatal health state is sampled within each survey. Furthermore,
we assume that the severity of this state is equivalent across populations.  However, rather than fixing 0 to

the worst estimated score (e.g., represented by lĤ ), we fix all scores to 0 that represent the bottom 0.1% of

the cumulative distribution of H ′ , combining males and females in one distribution. This is to improve our
confidence in the end-point selected.  Although this is an arbitrary cut-off, we selected .1% rather than a
higher cumulative percentage, so that the absolute numbers of individuals across surveys at .1% of the
cumulative distribution were relatively small (given the variation in sample sizes across surveys).  This
approach serves as an initial attempt to enable an interpretation that the worst state of health in population
or survey A is equivalent to the worst state of health in population or survey B, given no external criteria.

Fixing the end-point of the best non-fatal health state, however, was more problematic given the highly
skewed distribution of H ′  and the large ceiling effects that are observed in almost all surveys (see section

3.3). We update our initial assumption concerning the potential range of H ′ , and believe that the
distribution at the top end is truncated in almost all surveys included in this analysis. In other words,
although hH ′  is the highest estimated score of H ′ in a population sample, it may be possible to obtain a
higher score with a better set of methods.  One factor contributing to the ceiling effects is that the questions
and subsequent variables to assess milder deviations from full health are simply not included in most
surveys, i.e., survey questions are insensitive to mild forms of non-fatal health.  Furthermore, variation in
ceiling effects do not necessarily reflect that better questions are asked, but that more questions are asked,
among other factors.29 This problem is revealed by the variation in ceiling effects for H ′  depending upon
the number of questions included in a model (see 3.3.1). Equally important, cultural and other reporting
biases may alter how individuals perceive and subsequently report health status (see sections 1.4.1 and
1.4.2).

This view is in contrast to those who are willing to interpret self-reported health status at face value and do
not critically assess the validity of responses. In any population based survey, we fully expect a skewed
distribution of non-fatal health, with greater proportions of individuals in better health than in poor health.
However, we do not have a clear basis to assume what is the true proportion of individuals at full health or
in the best health state, and to what degree this is stable across populations. The ceiling effects observed in
the frequency distributions of H ′  may be higher or lower than the true proportion of individuals in full
health. This is clearly much more than .1% of a population as we selected for the worst state, and may be as
high or higher than 30% of a population.  For this reason, we simply fix 100 (the best health state) to the
highest estimated score of H ′ , as initially proposed in the transformation of raw factor scores.  Although
less than satisfactory, this is what we are able to defend given our constraints within this secondary data
analysis effort that only included self-reported data.

We have applied this simple re-scaling of raw factor scores to equalize the scale of the latent factor across
populations, while maintaining the relative differences in the level of non-fatal health and distribution of
severity within each population, based on the data collected within household interview surveys.

                                                                
29 The shape of the distribution of non-fatal health in each population is determined by each item’s p values, the covariances among
items and the number of items. High p values will skew the distribution towards higher levels of non-fatal health (and greater
ceiling effects) especially with a small number of items; greater item correlations tend to flatten the distribution and reflect greater
internal reliability of the construct; and as the number of items increase, the distribution becomes progressively smoother (43)
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Age-standardization. As noted in Table 6, surveys included different age groups. We present our results
by 10 year age intervals. In order to facilitate comparison across countries, we calculated age-standardized,
aggregated results for all age groups, by sex, for one survey from each of the 46 countries included in this
analysis. The comparison of aggregated  levels of non-fatal health is restricted to the 65 and over age group,
which represents the age group common across all surveys. 30  We applied the UN Population Division
1998 revised World Standard Population (186) to males and females. We then summarize the level of non-
fatal health for the 65 and over age group, by sex, for the 46 countries included in this study.

3.3  Evaluation of methodology

We now turn to a general evaluation of this methodology before presenting our results across populations.
Given that we can not estimate the validity of our methods by external criteria (e.g. and thus provide an
estimate of X-comparability), we conduct a series of internal validity and reliability checks within countries
where at least two surveys have been conducted.  This is to discuss whether or not our methods appear
robust to different questions, surveys and short time periods, and also discuss under which conditions do we
seem to get better results.

The following types of validity and reliability tests are conducted.

• Convergent validity: different sets of variables to estimate non-fatal health among the same subjects
• Convergent validity: different surveys representative of the same population
• Inter-temporal reliability:  same survey conducted over a relatively short time period in the same

population
• Criterion validity: age group differences

For each test, we examined the proportion of the population in the worst and best health states and the
distribution of the levels of non-fatal health across the population, by sex.

3.3.1 Convergent validity: Different sets of variables to estimate non-fatal health among the same
subjects

The rationale for this test is to assess if our methods are robust to the number and type of questions
contributing to the estimation of  H.  This is of interest as many surveys included within this study have
relatively few questions and variables addressing non-fatal health. Two surveys from Indonesia, both with
approximately the same sampling strategy and a relatively large number of questions addressing non-fatal
health, serve as the basis for this test.  These are the 1993-94 Indonesian Family Life Survey (IFLS) and the
1995 National Household Health Survey (SKRT).  We compare the full and reduced versions of the same
survey tool and evaluate differences in our results.  In the full version, all questions addressing non-fatal
health are included in our model, whereas in the reduced model, we selected a sub-set of questions that
were similar to both surveys. For the 1993-94 Indonesian Family Life Survey, 16 questions addressing non-
fatal health originally had polytomous response scales.  The model based on the full version of the survey
contained 33 variables, where as the reduced version contained 11 variables (based on 4 original questions).
For the 1995 National Household Health Survey, the model based on the full version of the survey
contained 18 variables (all originally dichotomous), where as the reduced version contained 5 variables. We
illustrate the comparison of four models using pooled data for males and females across all age groups.

                                                                
30  With the exception of Germany, where for both surveys the age sample is restricted to the 15-74 age group.
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Figure 12. Comparison of Two Surveys from
Indonesia, Full and Reduced Models, Total Sample

Figure 13. Comparison of Two Surveys from
Indonesia, Full and Reduced Models, Total Sample
(log scale)

Figure 12 and 13 depict the cumulative frequency of different levels of non-fatal health for each of the
models. Not surprisingly, the full versions of both surveys provide smoother distributions of the cumulative
frequency (e.g., reflecting more questions that lead to finer distinctions between different severity levels), in
comparison to the reduced versions of both surveys. Both reduced versions have a greater proportion of
individuals in the best health state (i.e., higher ceiling effect): this is 45.1 (full) and 77.6 (reduced) percent,
and  10.8 (full) and 57.3 (reduced), for the SKRT and IFLS surveys, respectively. At the worst health state
(i.e., floor effect), the proportion of individuals are relatively similar for both full and the reduced IFLS
model. The IFLS (full) contains a greater number of questions that span different aspects of non-fatal
health.

3.3.2 Convergent validity: Different surveys representative of the same population.

The rational for this test is to assess if our methods for the estimation of H within the same country are
robust to different survey tools. Alternatively, we may evaluate under what conditions do our results appear
better, i.e., lower floor and ceiling effects and smoother distributions, given the lack of external criteria.
Results based on surveys from Pakistan, Denmark and the United States are presented in this category. For
each set of surveys in each of these three countries, we compare the cumulative frequency distributions of
H ′  for all males and females, by sex.  Age group differences are presented in section 3.3.4.

Two different survey types from Pakistan, with approximately the same sampling strategy covering urban
and rural populations, serve as one test of convergent validity.  These are the 1991 Integrated Household
Survey (LSMS type) and 1990-1994 National Health Survey of Pakistan (national health survey). In the
1991 Integrated Household Survey, the survey contains five dichotomous questions addressing non-fatal
health, and thus five variables in the model.  The  1990-1994 National Health Survey of Pakistan contains
nine questions (8 dichotomous and 1 polytomous questions) addressing non-fatal health and 13 variables in
the model. Figures 14 and 15 depict the cumulative frequency of different levels of non-fatal health for each
of the surveys, by sex. Both surveys provide relatively smooth distributions even though a different number
of questions contribute to the scores.  However, the results based on the LSMS type survey contain much
larger ceiling effects, for both sexes.  Also, milder states of non-fatal health are not picked up by the LSMS
survey questions. The average p value of these items is probably higher than that of the national health
survey.  Within the national health survey, a significant proportion of females report worse levels of non-
fatal health than males, where as in the LSMS survey, the differences between males and females is
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relatively small31. We are tempted to conclude that the type of LSMS questions (few aspects of non-fatal
health covered) and the limited number of questions, do not assess the severity levels nor the range of non-
fatal health states adequately, in comparison to the national health survey.

Figure 14.  Comparison of Two Surveys from
Pakistan, Males and Females

Figure 15. Comparison of Two Surveys from
Pakistan, Males and Females, log scale

Two different survey types from Denmark conducted in the same year, 1994, serve as a second test of
convergent validity.  These are the European Community Household Panel (integrated household survey)
and the Danish Health and Morbidity Survey (national health survey).  The ECHP wave 1 contains four
questions addressing non-fatal health, and 8 variables in the model.  The national health survey contains 36
questions addressing non-fatal health (the Short-Form 36 Health Survey) and 40 variables in the model.
Figure 16 depicts the cumulative frequency of different levels of non-fatal health for each of the surveys, by
sex. Although the national health survey provides a relatively smoother distribution than the ECHP as
expected, the distributions are relatively similar except for the most severe states. Both surveys have
relatively high ceiling effects.  Figure 17 highlights that the national health survey has a smaller floor effect
than the ECHP, potentially reflecting both the greater number of questions and their greater sensitivity to
assess the worst health states. Yet the similarity of these distributions provide some evidence that our
methods provide a simple approach to compare different surveys conducted in the same population.

Figure 16.  Comparison of Two Surveys from
Denmark, Males and Females

Figure 17. Comparison of Two Surveys from
Denmark, Males and Females, log scale

                                                                
31 The internal reliability estimates of the items included as measures of non-fatal health are significantly lower for males in both
surveys than for females (see Table 8).  These differences also contribute to differences in the distribution of non-fatal health,
beyond the number and difficulty of items.
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Two national health surveys from the United States serve as a third test of convergent validity.  These are
the National Health and Nutrition Examination Survey, Phase III (NHANES III) and National Health
Interview Survey – Disability phase I (NHIS-D I).  For the NHANES III, 16 variables were included in the
model, where as from the NHIS-D I, 53 variables were included.  Figure 18 and 19 depict the cumulative
frequency of different levels of non-fatal health for each of the surveys, by sex.  Although the  NHIS-D I
has relatively no floor effect in comparison to the NHANES III, the cumulative distribution of different
levels of non-fatal health indicates a relatively healthier population and a larger gap between male and
female non-fatal health status, than that estimated by the NHANES III.  However, both surveys have
similar ceiling effects. This is an example where a greater number of questions do not necessarily translate
into a survey that is more sensitive to assess moderate or severe non-fatal health states, but that the types of
questions (i.e., their item characteristics as discussed in section 1.4.4) also make a difference.

Figure 18.  Comparison of Two Surveys from USA,
Males and Females

Figure 19. Comparison of Two Surveys from USA,
Males and Females, log scale

3.3.3  Inter-temporal reliability

Two versions of the LSMS survey from Peru conducted three years apart, in 1991 and 1994, serve as a test
of inter-temporal or test-retest reliability. The rational for this test is to assess if our methods for the
estimation of H within the same population are robust to different survey years when we do not expect a
significant change in the level of non-fatal health.  One of the original three questions posed in the 1991
survey was slightly modified in the 1994 survey.  Figures 20 and 21 depict the cumulative frequency of
different levels of non-fatal health for each of the surveys, by sex. At milder states of non-fatal health, both
surveys provide almost identical distributions, particularly for males.  This test provides relatively good
evidence that our methods are likely to provide similar results when approximately the same survey or set
of questions is utilized in the same population.
Figure 20.  Comparison of Two Surveys from Peru,
Males and Females

Figure 21. Comparison of Two Surveys from Peru,
Males and Females, log scale

0.00

0.01

0.10

1.00

10.00

100.00

0 20 40 60 80 100

Non-Fatal Health Distribution

C
u

m
m

u
la

tiv
e 

F
re

q
u

en
cy

 (
%

)

USA NHANES III Males USA NHANES III Females
USA NHIS-D Phase I Males USA NHIS-D Phase I Females

0

20

40

60

80

100

0 20 40 60 80 100

Non-Fatal Health Distribution

C
u

m
m

u
la

ti
ve

 F
re

q
u

en
cy

 (
%

)

USA NHANES III Males USA NHANES III Females
USA NHIS-D Phase I Males USA NHIS-D Phase I Females

0

20

40

60

80

100

0 20 40 60 80 100

Non-Fatal Health Distribution

C
u

m
m

u
la

ti
ve

 F
re

q
u

en
cy

Peru 91 Males Peru 91 Females
Peru 94 Males Peru 94 Females

0.00

0.01

0.10

1.00

10.00

100.00

0 20 40 60 80 100

Non-Fatal Health Distribution

C
u

m
m

u
la

ti
ve

 F
re

q
u

en
cy

Peru 91 Males Peru 91 Females
Peru 94 Males Peru 94 Females



47

3.3.4  Criterion validity:  expected differences among age groups.

For each of the two surveys from Pakistan, Denmark, USA and Peru presented in sections 3.3.1-3.3.3, we
provide the cumulative frequency of different levels of non-fatal health disaggregated by age groups (<15,
15-44, 45-59 and >60) and by sex.  Given the lack of external criteria, this test is important as we expect
non-fatal health to get worse as age increases (i.e., a weak but necessarily criterion).  This should be
depicted by greater proportions of individuals in severe, moderate and milder non-fatal health, than within
the best non-fatal health states (e.g., ceiling).  Figures 22-37 provide these results for each survey, by sex.
As expected, for both surveys in  Denmark (Figures 26-29) and the USA (Figures 30-33), the distribution of
non-fatal health indicates that a greater proportion of individuals in older age groups have worse health than
in younger age groups, and this is so for every age group and for both sexes. The same is found for the
1991 LSMS survey in Pakistan (Figures 22 & 24), but to a lesser extent in the National Health Survey of
Pakistan (Figures 23 & 25). Within the 1994 Peru survey, the distributions are very similar for all age
groups (Figures 35 & 37), contrary to what we would expect. Within the 1991 Peru survey, both males and
females in the 45-59 age group self-report more severe non-fatal health in comparison to individuals aged
60 years and older (Figures 34 & 36).  With the exception of the LSMS surveys in Peru, the distributions of
different levels of non-fatal health by age appear to pass this weak test of relatively better levels of non-
fatal health at younger age groups.  Yet we are concerned by the results by age groups in Peru, as these
suggest reporting biases potentially based on different norms and expectations for full health for different
age groups (see sections 1.4.1 & 1.4.2). However, without external validation, we are unable to confirm this
hypothesis.

Figure 22.  Comparison of Age Groups, Pakistan,
LSMS 1991, Males

Figure 23. Comparison of Age Groups, Pakistan,
NHSP 1990-94, Males
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Figure 24.  Comparison of Age Groups, Pakistan,
LSMS 1991, Females

Figure 25. Comparison of Age Groups, Pakistan,
NHSP 1990-94, Females

Figure 26.  Comparison of Age Groups, Denmark,
ECHP 1994, Males

Figure 27. Comparison of Age Groups, Denmark,
DHMS 1994, Males
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Figure 28.  Comparison of Age Groups, Denmark,
ECHP 1994, Females

Figure 29. Comparison of Age Groups, Denmark,
DHMS 1994, Females

Figure 30.  Comparison of Age Groups, USA,
NHANES III, 1988-94, Males

Figure 31. Comparison of Age Groups, USA, NHIS-D
1994, Males
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Figure 32.  Comparison of Age Groups, USA,
NHANES III, 1988-94, Females

Figure 33. Comparison of Age Groups, USA, NHIS-D
1994, Females

Figure 34.  Comparison of Age Groups, Peru, LSMS,
1991, Males

Figure 35. Comparison of Age Groups, Peru, LSMS
1994, Males
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Figure 36.  Comparison of Age Groups, Peru, LSMS,
1991, Females

Figure 37. Comparison of Age Groups, Peru, LSMS
1994, Females

4.  Results

Using the methods developed and evaluated in section 3, we have estimated the average level of non-fatal
health for males and females by 10 year age intervals based on the self-report of non-fatal health within
household interview based surveys, for one survey from each of the 46 countries included within this study
(see Table 6 for surveys selected).  We also estimated the average level of non-fatal health for the total
population age 65 and older, by sex, in order to facilitate comparisons across countries. In all of the figures
presented, a score of 100 is the best level of non-fatal health, or full health, whereas a score of 0 is the worst
level of non-fatal health. Any score less than 100 reflects less than full health.  As we are only estimating
non-fatal health status, 0 is not equivalent to death, but to the worst level of health in a living state.

4.1 Level of non-fatal health, by 10 year age groups and sex

Age-specific estimates for the level of non-fatal health are presented for 10 year age intervals, for each sex.
Figures 38 – 51 include countries with surveys that sampled a broad range of ages, i.e., younger and older
individuals in one survey.  These results are primarily grouped by the six WHO regions.  For the European
Region which has the largest number of countries with surveys included in this analysis, countries are sub-
divided into smaller groups to facilitate comparisons.

The general level within age groups and trends across age groups are generally more similar within regions
than across regions, except for the Mediterranean European countries (Figures 49-50). Greater variation
exists at the older age groups than in younger age groups, partially reflecting that at younger age groups
little deviation from full health is reported. Furthermore, females generally report worse levels of non-fatal
health in comparison to males, but this is not always the case across all age groups.
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Figure 38.  Comparison of Age Groups, selected
countries from the Africa, Males

Figure 39. Comparison of Age Groups, selected
countries from the Africa, Females

Figure 40.  Comparison of Age Groups, selected
countries from Central and South America, Males

Figure 41. Comparison of Age Groups, selected
countries from Central and South America, Females

Figure 42.  Comparison of Age Groups, selected
countries from South East Asia, Males

Figure 43. Comparison of Age Groups, selected
countries from South East Asia, Females
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Figure 44.  Comparison of Age Groups, selected countries from Middle Eastern region, Males and Females

Figure 45.  Comparison of Age Groups, selected
countries from Central and Eastern Europe, Males

Figure 46. Comparison of Age Groups, selected
countries from Central and Eastern Europe, Females

Figure 47.  Comparison of Age Groups, selected non-
Mediterranean countries from Western Europe,
Males

Figure 48. Comparison of Age Groups, selected non-
Mediterranean countries from Western Europe,
Females
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Figure 49.  Comparison of Age Groups, selected
Mediterranean countries from Western Europe,
Males

Figure 50. Comparison of Age Groups, selected
Mediterranean countries from Western Europe,
Females

Figure 51.  Comparison of Age Groups, selected countries from different regions, USA and China, Males and
Females
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4.2 Level of non-fatal health,  aggregated for the total population > 65 years of age, by sex

Country level age-specific estimates for non-fatal health were aggregated to estimate the level of non-fatal
health to facilitate comparison across all countries (Figure 52). This aggregate estimate is limited to the age
group 65 years and older, by sex.  Considerable variation exists across countries on the aggregate level of
non-fatal health based on self-reported health status.  For both males and females in the 65 and over
population, Indonesia and China report the best levels of non-fatal health (almost at full health), while
France and Kyrgyzstan report the lowest levels of non-fatal health.
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Figure 52.  Comparison of Aggregate Level of Non-Fatal Health, 65 years and older, Males and Females
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5.  Discussion

We address the two main questions posed in this study:
• Is there information content on the severity and distribution of non-fatal population health status in data

collected through household interview surveys?
• May this information be compared in a valid and reliable manner across countries?

5.1   Information Content

The evidence is rather mixed on the information content of surveys within countries.  Some surveys clearly
appear to meet basic criteria, that a range of non-fatal health states exist at the population level, and that
non-fatal health status declines with age.  However, many surveys do not provide such a picture. Such
limitations, discussed below,  reduce our confidence in the information content of surveys.

The cumulative distribution of different levels of non-fatal health within countries, particularly by different
age groups, indicates that some information on non-fatal health status may be extracted from some
household surveys. For example, in the four countries with two surveys analyzed in section 3, 11 of the 16
distributions by sex show that older age groups have lower levels of non-fatal health (see Figures 22-37).
Furthermore, we expect that the distribution of non-fatal health is skewed towards the healthier end, which
is the case for all 16 distributions.

However, noting expected differences between age groups only offers a weak test and provides a rather
blunt basis for interpreting the meaning of differences in levels of non-fatal health within countries. Yet if
one examines the average level of non-fatal health across age intervals within each survey, the potential
information content in surveys seems less obvious as even this weak criterion is not met in many instances.
For example, in several countries there is almost no difference in the level of non-fatal health across age
groups, contrary to all expectations. These include Bangladesh (males and females), Bulgaria (males and
females), China (males and females), Indonesia (males and females), Paraguay (males and females), Peru
(females), Morocco (females), Nepal (males and females) and South Africa (males and to a lesser extent,
females). Furthermore, non-fatal health is almost at full health in most of these countries, except for
Bulgaria.  It is therefore not surprising that these are the same countries with the highest aggregated non-
fatal health level for the 65 and older population (Figure 52). Given that different types of surveys have
been utilized, some with extensive questions, such as in Indonesia and Bangladesh, and some with more
limited questions, such as within Peru or South Africa, we can not simply conclude that these results only
reflect differences in the potential sensitivity of survey questions.

In countries where we would expect lower levels of non-fatal health for the 0-4 age interval in comparison
to the 5-9 age interval, there is some evidence that lower levels are reported even if slight (e.g., not self-
reported, but proxy reported on behalf of children). These include Bangladesh, Côte D’Ivoire, Ghana, India
and Pakistan. However, whether a lower level is reported for the 0-4 age group is sometimes inconsistent
for male and female children. Surveys from other countries where we would expect lower levels for this age
group relative to older children, do not show this difference, such as in Morocco or Nepal.  Whether these
deviations from what is expected are due to questions that are less sensitive to assess non-fatal health of
children or reporting biases compounded by proxy reports, is unclear.

Overall, we hypothesize that different norms and expectations are contributing to a low level of reporting of
non-fatal health, particularly at older age groups. The fact that in some countries the level of non-fatal
health reported appears to increase for the oldest age groups, provides further evidence of differing norms
and expectations by age.  This is so for Belgium (males), Guyana (males), and Panama (females).  In some
regions there is almost no reporting of non-fatal health problems and thus almost no variation in non-fatal
health status within the middle age groups, such as within South East Asia countries and most Central and
South American countries; the same appears to be so in Morocco and Côte D’Ivoire.

Most surveys show lower levels of non-fatal health for females than for men, within countries, which
conforms to expected patterns of self-reporting of health status.  Whether this is a reflection of reporting



58

biases including different norms and expectations, or a true reflection of differences in the underlying level
of non-fatal health due to biological and gender based factors, can not be addressed given that we only have
self-reported data.

Based on the range of validity and reliability tests, there is some evidence that surveys with better methods
(i.e., both the range, depth and number of questions), usually capture more information as these surveys
tend to be more sensitive to milder states of non-fatal health, as well as have lower floor and ceiling effects.
Although a few surveys also included the self-report of specific health conditions, given the known biases
associated with the reporting of morbidity (see section 1.4.2), we did not use this data as an internal validity
check.

5.2  Within region comparisons

Given our reservations regarding the information content within surveys, we now consider whether the
results may be compared across countries within the same region.  We primarily  consider whether
differences or similarities in terms of the level of non-fatal health at each age group may be meaningfully
interpreted at the regional or sub-regional level, and discuss a couple of regions in more detail than others.

In the African region (Figures 38-39), very little variation is noted across age groups, as discussed, except
for Tanzania, where a considerable drop in self-reported non-fatal health levels is noted for the oldest
population groups, especially for females. The survey conducted in Tanzania (at the sub-national level)
included many more questions, as well as a broader range and depth of items addressing non-fatal health
than the LSMS type surveys conducted in the three other African countries. Differences in survey
methodologies may therefore account for some of the differences within this region.  However, given that
almost no difference in the level of non-fatal health was reported across age groups in South Africa (e.g.,
one of the three LSMS surveys), we suggest that some of the difference among these countries is due to
reporting biases. Based on the self-reported data from household surveys, we advise not to draw the
conclusion that South African females over the age of 55 are significantly healthier than Tanzanian women
over the age of 55.  Similar limitations exist concerning the comparability of data within other regions,
particularly within Central and South America and South East Asia.

Within Europe, we have the possibility to eliminate differences due to different methodologies, given that
the same survey was conducted in 13 European countries.  The average levels of non-fatal health vary
considerably across age groups, with Greece and Ireland at the highest levels across most age groups, and
France at the lowest levels across all age groups (Figures 45-50).  A non-deliberative conclusion would be
that France has significantly lower levels of non-fatal health, starting with the 15-24 age group, in
comparison with the other European countries included in the survey.   However, we believe that reporting
biases that reduce X-comparability are a major factor contributing to these results, beyond variations in the
true level of non-fatal health.

A simple illustration of this is the differences in the proportion of the total sample, by sex, in the worst and
best health states (Figures 53 and 54).   Figure 53 shows more than a three-fold difference across countries,
as well as within countries by sex. A significantly smaller proportion of French females are in the best
health state, in comparison to any other country, male or female.   Figure 54 also shows significant
variation in the proportion of the survey sample in the worst health state, ranging from a low proportion in
Italy, to the highest proportion, reported by French males.  Taken together, these findings suggest that the
French, among others, use different standards or norms in the assessment of non-fatal health.  Unlike
Figures 4 and 5, these results are based on several questions and large variations persist.  Despite our best
efforts to improve the comparability of data collected and the equivalence of end-points, we suggest that the
variations in the average level of non-fatal health across age groups do not necessarily reflect differences in
the true underlying level of non-fatal health.
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Figure 53.  Proportion of survey sample in the best non-fatal
health state (ceiling effect), by sex ECHP, Wave 2, 1995

Figure 54. Proportion of survey sample in the worst non-fatal
health state (floor effect), by sex ECHP, Wave 2, 1995
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5.3  Across region comparisons

Given our reservations on the cross-population comparability of data within regions, it is not surprising that
the same holds true across regions.  Figure 51 shows data by age groups and sex for China and USA.  We
hypothesize that the Chinese under-report decrements to non-fatal health. However, without external
validation, we are unable to determine to what degree. Given the findings on inconsistent  reporting within
the NHANES III in the United States [see section 1.4.2 and GPE discussion paper 14(103)], we know that
similar, even if potentially less pronounced reporting biases exist in the United States, i.e.,  with greater
age,  individuals assess their level of non-fatal health more favorably in comparison to physical functioning
tests (and therefore under-report non-fatal conditions).  We do not recommend to draw the conclusion that
individuals in older age groups in China have relatively few non-fatal health problems or conditions, or that
their health status is significantly better than those of Americans. Furthermore, we have no reason to
assume that reporting biases exist only in countries where it is clearly obvious, based on our weak test
concerning expected differences across age groups.

If we only look at the aggregate level of non-fatal health for the 65 and older population (Figure 52), the
limitations in comparability remain.  May we assume without critical reflection that the level of non-fatal
health is much better in Nepal, Bangladesh or even Tunisia, than it is in Spain or France, based on self-
reported data?  Would we want to include this type of data as an input to health policy analysis and
decisions?  We are not dismissing the importance of individual’s responses to questions posed in household
interview surveys. Instead, we argue that in order to compare the level and severity of non-fatal health
across countries, the data representative from each country should reflect non-fatal health status and not be
biased by inconsistent reporting, differences in cut-points or end-points, adjustment to health conditions,
different norms or expectations, or levels of development and industrialization across countries.

We hypothesize that several types of reporting biases contribute to the gap between assessing true levels of
non-fatal health and self-reported levels of non-fatal health.  Figure 55 is a scatter plot of the per capita
GDP (187) and the average level of non-fatal health for the over 65 population (males and females
combined), for each of the 46 countries.  As per capita GDP rises, the average level of non-fatal health gets
worse.  Figure 56 substitutes per capita health expenditures (see (188) for data sources) in the place of per
capita GDP, with the same relationship noted.  Although this evidence is not conclusive, it does suggest
that with more information, resources, and exposure to health services, population norms and expectations
differ and that these differences contribute to the self-report of non-fatal health. This relationship, even if
weak, is consistent with earlier findings (see section 1.4.1-1.4.2) in that countries or regions that are
wealthier and spend more resources on health, also report worse levels of non-fatal health, where as the
reverse is true for countries or regions that are less wealthy and spend fewer resources on health.

Figure 55.  Per Capita Gross Domestic Product vs.
Average Level of Non-Fatal Health, 46 countries

Figure 56. Per Capita Health Expenditures vs.
Average Level of Non-Fatal Health, 46 countries
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We conclude that the valid cross-population comparison of existing data from household interview surveys
is therefore limited. Even where the data collection approaches are standardized, biases in the self-report of
health status prevent a meaningful comparison of non-fatal health status across populations. These results
are disappointing given that a growing number of countries carry out household interview surveys
addressing health topics, coupled with our mandate to improve the use and comparability of existing data
on non-fatal health.  Yet we realize that household interview based surveys are considerably less expensive
to conduct than household examination surveys, and that countries will continue to utilize data collected
within  household interview surveys as one input to estimate the distribution and levels of severity of non-
fatal health, among other objectives.  Given these realistic constraints, we end this paper with a discussion
of selected strategies to estimate and subsequently improve cross-population comparability of self-reported
data on non-fatal health status.  Investment in this area should move forward towards our objective to
provide comparable information on non-fatal health status based on household interview surveys, across
countries.

5.4  Way Forward:  WHO strategy to improve comparability of household interview surveys

The WHO plans a comprehensive strategy to enhance the comparability of data collected on non-fatal
health status from household interview surveys, as a part of a WHO Framework for Health Status
Assessment. The first component of this strategy is to intensify our data search to uncover existing
nationally representative surveys from countries not represented in this study, or more recent or
comprehensive surveys from those countries included in this analysis. The second component is to identify
and test innovative methodologies for data collection and analysis that may estimate X-comparability and
offer approaches to adjust data to overcome at least some of the limitations of self-reported data discussed
in this paper. The third component is to facilitate comparability studies and support the primary collection
of data particularly in regions or sub-regions where few nationally representative data sets are found. Our
overall objective of this strategy, along with our extensive network of collaborators (189), is to move
towards cross-population comparability.  We briefly outline each of these components, with a focus on the
second.

5.4.1.  Obtain additional existing survey data.

We analyzed data sets from approximately twenty-five percent of all Member States in the six regions of
the WHO. Before the next iteration of this study, we will intensify our efforts to identify, obtain and
analyze additional existing surveys and maintain a data bank for further secondary analyses in this area.
Besides conducting analyses within WHO, of additional survey data, we will strengthen our collaboration
with  governmental and non-governmental institutions and organizations concerning the analysis of unit
level data from nationally representative surveys that are not currently available in the public domain.
Furthermore, data on non-fatal health collected within large scale demographic and health surveillance sites
(190), may also be useful, particularly for countries lacking nationally representative data. We will make
this effort even if it is unlikely that existing surveys will provide data that is comparable across countries,
given our findings presented in this paper.

5.4.2. Improve survey methods to enhance comparability.

The main thrust of our strategy focuses on estimating and improving the cross-population comparability of
self-reported data on non-fatal health.  Two specific areas of work will be pursued through an international
consensus building process.  These are (1) identifying a core set of domains to describe non-fatal health and
appropriate survey questions for household interviews, and (2) developing methods to test for X-
comparability of data collected and calibrate response scales across populations to enhance X-
comparability.
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1) Generic domains and global item bank. Given that current measurement approaches within household
interview surveys and standardized health status assessment instruments utilize different operational
descriptions of non-fatal health (see Table 2), WHO proposes to establish a core set of generic  domains of
non-fatal health. We use the term generic  to convey that these domains are not associated with any one
instrument or survey. The generic domains selected after testing should provide a comprehensive health
status profile, that may describe a broad range of non-fatal health states.  Furthermore, generic domains
should lend themselves to cross-population comparison. This is relevant as differences within and across
populations exist concerning the boundary between health and other aspects of well-being (see section 1.3).
Rather than ignoring or suppressing these conceptual differences, we argue that cross-population
comparisons of non-fatal health should be based on a core set of generic domains that most agree address
non-fatal health. For other purposes, additional domains may be added as deemed necessary. A candidate
list of domains for further testing is noted in Table 9.  Of the 24 candidate domains listed, 18 describe
different aspects of non-fatal health status directly, such as affect, pain, dexterity or fertility (e.g., domains
in the gray shaded box). The remaining six are proximate domains that indirectly assess non-fatal health.

          Table 9.  Candidate core generic domains to describe non-fatal health across countries, for testing
Non-health well being

Non-fatal health
General health Sexual activity

Discrimination/stigma* Affect Fertility
Participation barriers * Cognition Hearing
Self-care * Communication Speech
Shame/embarrassment* Dexterity Vision
Social functioning * Mobility Breathing
Usual activities * Pain Eating

Skin & bodily disfigurement Digestion
Energy/vitality Bodily excretion

* Proximate domains that may indirectly assess  non-fatal health. This is not a complete list of domains that
would assess other aspects of non-health well being.

For example, the ability to engage in usual activities does not describe non-fatal health per se, but
limitations or performance in this area may be associated with a non-fatal health state.  We would prefer to
assess non-fatal health directly.  However, the self-report of limitations in usual activities may be reported
in a more reliable or consistent manner, than the self-report of non-fatal health in some of the other
domains, such as mobility or affect. Although this assumption requires further empirical testing, it is no
surprise that proximate domains are often included in standardized health status assessment instruments
(see Table 2).  Even if these proximate domains are reported in a more reliable manner, this does not ensure
that these provide a valid representation of non-fatal health across countries.

Specific questions that would actually make up each domain may be culled from existing standardized
assessment instruments, national surveys or item banks that document item parameters in different
populations.  The criteria for good questions and response scales is that individuals with same true level of
non-fatal health would respond identically to each question using the available response categories, e.g., an
optimal strategy for equivalence of data (see section 1.4.1). Whether data based on questions that ask about
each of these domains of non-fatal health are comparable across countries must be evaluated based on
external calibration methods. This is in addition to current efforts to improve translation protocols and
estimate the validity and reliability of measurement approaches within populations or estimate item
parameters across populations based on internal scale calibrations, using classical or modern test theory
(see section 1.4.4). Questions and response scales that meet this criteria across many populations would
belong to a global item bank. Although modern test theory promotes efficient tests that may ask different
questions to different individuals depending upon their level of non-fatal health, we suggest that the same
questions and response categories are tested across individuals in order to document consistent reporting
and equivalence of end-points and cut-points.32

                                                                
32 Other options, such as adaptive tests, may also be empirically tested, but are not considered appropriate for all household
interview survey contexts.
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2) Methods to improve the comparability of data.

Consistent reporting.  As there is no gold standard test to measure the true level of non-fatal health, we
propose that consistent reporting across countries is documented by comparing self-reported non-fatal
health and tested non-fatal health. Given that professional ratings or observations show similar biases as
self-reported assessments (103), we prefer to utilize performance tests across countries as a means to
evaluate consistent reporting.  Ideally we would recommend to do these comparisons for each candidate
domain.  However, we are faced with two practical constraints.  The first is that performance tests that are
independent of other factors, such as culture or education levels, do not necessarily exist for all domains,
and for other domains performance tests are inappropriate. The second is that within the time and resource
constraints of nationally representative surveys, it is necessary to select a few domains as an initial step to
gauge differences in consistent reporting across countries and limitations in the comparison of data
collected.

We propose to do so for the domains of vision, cognition and mobility.  Standardized performance tests for
each of these domains exist that are relatively objective and have been used in cross-national settings.
These include Snellen vision tests; face recognition, shape cancellation and word recall tests; and composite
gross mobility tests.  If patterns deviating from consistent reporting are noted for different sub-groups, such
as by age, sex, or socio-economic class, or across populations, evidence will be gained to justify calibrating
self-reported non-fatal health across sub-populations or populations, in order to improve data equivalence
(see section 1.4.2).  Tests for consistent reporting are an extension of current criterion based approaches to
estimate the validity of health status assessment approaches.

End-points and cut-points.  Various factors contribute to differences in end-points and cut-points on
scales (see section 1.4.2).  In order to gauge how much variation exists across populations concerning
differences in scale references, we suggest building in calibration techniques to establish the equivalence of
cut-points, if not also end-points. Both internal and external means to do so should be integrated within
surveys.

Figure 57. Equivalence of end-points and one cut-point on different scales of temperature

  Kelvin                        Celsius                        Fahrenheit

Before outlining strategies for the assessment of the end-points and cut-points of non-fatal health, we
review a simpler analogy concerning the assessment of temperature.  In this illustration, our goal is to
compare how different individuals report  temperature given that we believe differences in scale references
or other limitations to X-comparability exist.  We first select end-points that are meaningful across
populations. The top point selected is the temperature that water boils at sea level, while the bottom point is
when water freezes at sea level.  These end-points, although meaningful, are arbitrary. This is because there
are temperatures that exceed the boiling point of water, and those that are less than its freezing point. We
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then select a cut point of interest, such as adult human body temperature.  These three points selected are
based on external criteria and serve to anchor responses.  Regardless of the scale used by a population to
report temperature, by establishing these three points, we may compare responses across scales. Figure 57
shows this assuming that the three scales used are Kelvin, Celsius and Fahrenheit.

Although we may now compare responses across scales, this information does not provide insight on how
individuals in different populations categorize different levels of temperature on a Likert scale, such as very
hot, hot, neither hot nor cold, cold or very cold, and whether differences exist across populations regardless
of the scale used. Here, we develop a series of vignettes describing different levels of temperature and ask
people to rank these from the hottest to the coldest, and then place each vignette in one of the five
categories (Figure   58). We can either fix the end-points (as shown in Figure 58) or simply label the top
point as the hottest temperature state  and the bottom point as the coldest temperature state .

Figure 58. Cut points between categories of temperature in different populations

Population A          Population B            Population C

Irrespective of the scale or the magnitude of differences between cut-points established by external criteria,
we will then document if the cut-points people use to judge temperature described in the series of vignettes
differ across countries. Some populations may place more vignettes in one category or another, reflecting
differences in cut-points.  Differences in cut-points is represented by different distances on each of the
scales between the five categories noted (see Figure 58).  By combining information based on external
criteria in setting meaningful end-points and cut-points, with how different levels of temperature are
categorized, we may then calibrate responses across scales and enhance the X-comparability of data.

Although more complex and challenging than this illustration, we plan to use similar strategies and others
in order to identify and adjust for differences in end-points and cut-points, and thereby enhance the X-
comparability of self-reported data on non-fatal health.  These include:

• The selection of meaningful end-points and cut-points on the underlying continuum of non-fatal
health, based on external criteria, and then their measurement across countries. For example, a top
point should be equivalent to a state of full health, where as the bottom point should be equivalent
to the worst possible living health state.  Cut-points selected should be equivalent to specific non-
fatal health states that are found across populations.

• The preparation of a series of vignettes that describe non-fatal health status in specific domains, and
determination of whether differences in thresholds for categorizing different levels of non-fatal
health states exist across countries. Of particular interest is to document at what threshold sub-
populations across countries rate milder states of non-fatal health, given the large ceiling effects
found in all surveys.  Vignettes describing different levels of mobility, pain, affect and general
health may be fairly simple to develop and test in multi-national surveys.

Hot

Cold

Very hot

   Very cold

Neither hot nor cold

Water Freezes

Water Boils
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• The selection of  sub-populations that have very high or very low levels of performance on specific
domains and the subsequent assessment of their self-reported non-fatal health in these domains.
For example, Olympic athletes in each country generally have very high levels of mobility and
often perform at the highest capacity, where as individuals with a recent hip fracture are completely
immobile. Nevertheless, how these individuals rate their mobility may differ from consistent
reporting. The level of reporting biases of such known groups may serve as a basis to adjust self-
reports of non-fatal health of the general population. This is an extension of criterion based
interpretation of scale scores, to criterion based adjustment of scores within populations and
calibration of scores across populations.

• The selection of sub-populations based on other criteria not related to non-fatal health status, but
other factors that may contribute to differences in end-points or cut-points, for example, those with
very high or very low socio-economic status.  For the same level of non-fatal health on given
domains, a comparison of  the reporting biases of these two groups with the general population may
provide a defensible means to adjust scores, in order to enhance X-comparability.

• The development of standardized heuristics to reduce biases associated with forming self-
assessments of non-fatal health status.  These include clearly defined anchor points in the framing
of questions and response scales, among other strategies.

These strategies, along with the estimation of consistent reporting, are to be used in addition to current
approaches to estimate the validity and reliability of questions and domains, including the identification of
differential item functioning (see section 1.4.4).  The focus on enhancing X-comparability requires external
calibrations techniques, and this may be considered as a new dimension in cross-population research in this
area.

3) Support comparability studies and primary data collection.   As a step forward in this direction,
WHO, in conjunction with collaborators, has drafted a set of generic domains and survey questions for
further testing, and developed a survey design that will test and refine several of the strategies discussed to
enhance X-comparability.  A series of comparability studies in selected countries in each of the six WHO
regions are being initiated. The first phase of studies will be directly supported by WHO: pilot testing is
currently underway in 11 countries33 in preparation for nationally representative sample surveys of the non-
institutionalized population from urban and rural areas in each country.  A second phase of comparability
studies will be conducted in a broader range of countries, with WHO providing technical support along
with standardized methodologies. It is intended that the main result from these comparability studies will be
the development of a standardized module on non-fatal health that incorporates strategies to estimate and
adjust for X-comparability, in addition to meeting other criteria for validity and reliability.

Even if WHO and its collaborating institutions utilize and recommend a standardized module for the
assessment of non-fatal health, it will be up to Member States to integrate this module within national
household interview surveys.

                                                                
33 These include: China, Columbia, Cuba, Egypt, Georgia, Nigeria, India, Indonesia, Lebanon, Slovakia and Turkey
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