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Abstract

Quality of life (QoL) is now widely recognised as a multidimensional
concept. This study validates an instrument to measure multidimensional
QoL, and investigates the relationships between the domains thereof.
The domains analysed are: health, housing and infrastructure, socio-
economic status, social relationships, governance and safety.We utilise a
rich household-level dataset collected by the GCRO on QoL in the Gaut-
eng city-region of South Africa. To validate the instrument, we subject
the different domains to exploratory factor analysis (EFA) to confirm the
unidimensionality of each dimension, and then employ confirmatory factor
analysis (CFA) to validate the instrument and to investigate the interre-
lationships between the domains of QoL. The results show that the items
included to measure the different scales/domains of QoL are valid mea-
sures of the constructs. Furthermore, all domains are positively related,
implying that policy measures implemented to improve a specific domain
may also positively influence the other domains of QoL.

Key words: quality of life, wellbeing, validation of an instrument,
composite indices, South Africa

JEL classification codes: C31, C38, O15, O18, R11

1 Introduction

This paper validates an instrument to measure multi-dimensional quality of life
(QoL) and investigates the relationships between these dimensions, with appli-
cation to the Gauteng city-region (GCR) of South Africa. The conventional
approach to measuring QoL was centred on the use of income measures such as
GDP. There has, however, been growing acceptance of the limitations of this
approach and of the need for a more multifaceted measure of QoL. For example,
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the Report by the Commission on the Measurement of Economic Performance
and Social Progress1 states that ‘[t]he emphasis should be shifted from mea-
suring economic production to measuring people’s wellbeing’ (Stiglitz et al.,
2009:12). Wellbeing reaches much wider than income and includes multiple
domains, such as health, education, housing and social relationships. To find
an adequate instrument to measure this multi-dimensional concept is complex.
However, it is almost a universal aim of nations, whether explicit or implicit, to
enhance the QoL of people (Centre for the Study of Living Standards (CSLS),
2011). It is thus essential to find a reliable, validated measure of QoL.
QoL instruments have been validated internationally, but these instruments

are mostly health related (see, for example, the Canadian Virtual Health Library
(CVHL), 2012). Furthermore, instruments that measure subjective well-being
have been validated, for instance the Personal Wellbeing Index and the National
Wellbeing Index developed by The International Wellbeing Group (2006); the
Satisfaction With Life Scale (SWLS) developed by inter alia Diener et al. (1985);
and indices developed by Lyubomirsky & Lepper (1999), and Tomyn & Cum-
mins (2011). However, only a few studies have validated a multi-dimensional
measure of QoL and, in these studies, the validation was limited to testing the
internal consistency of a scale (Cummins et al., 1994; Sen et al., 2012). In the
current study, we apply sophisticated methods to test the dimensionality and
the model validity of the QoL instrument.
In addition, there is very limited literature on the relationships between the

different domains of QoL, with no previous study, to the authors’knowledge, on
the simultaneous relationships between the QoL domains. However, bivariate
relationships between the different domains of QoL have been investigated (see
for example Dalstra et al., 2006; Groot & Maassen van den Brink, 2007; Häusler
et al., 2018).
Our objectives here are to address the abovementioned shortcomings by

firstly validating an instrument of QoL for the GCR. Such a validated instrument
will benefit future studies, as it can be used as a standardised tool to measure
QoL. This is of particular relevance for measuring QoL in diverse communities
in developing countries. Secondly, using the newly validated instrument, we in-
vestigate the simultaneous relationships between the domains (latent variables)
of QoL using confirmatory factor analysis (CFA). A deeper and more evidence-
based understanding of how the domains of QoL are related may influence how
policies are designed, implemented and assessed.
We use a dataset on QoL that was collected on the GCR specifically (GCRO,

2009). This dataset has the benefit of a large number of observations (more than
6000), it includes subjective well-being indicators for a wide range of QoL do-
mains and the dataset encompasses the diversity of the South African landscape.
The GCR extends beyond the boundaries of the province to include urban areas
in neighbouring provinces that jointly constitute an important economic hub.
The region produces over a third of South Africa’s GDP and a tenth of Africa’s
GDP (Cheruiyot, 2018). The GCR encompasses seventeen municipalities (ac-

1Hereafter referred to as the Stiglitz Report.
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cording to the 2009 demarcation), which include a wide diversity of cultures,
standards of living and geographical areas (Gauteng Provincial Government,
2016). The diversity of the region makes it ideal to test the validity of a QoL
instrument to be used as a standard measure of QoL in a country such as South
Africa.
We use exploratory factor analysis (EFA) to determine the dimensionality

of the scales, and CFA to evaluate the scales and establish the interrelationship
between the different domains of QoL. We find that the hypothesised models
measuring the different domains of QoL, namely ‘housing and infrastructure’,
‘social relationships’, socio-economic status (‘SES’), ‘health’, ‘safety’and ‘gov-
ernance’fit the data well and are reliable measures of QoL for the GCR. In
addition, we find positive and significant relationships between all the domains
of QoL, except for the relationship between ‘housing and infrastructure’ and
‘health’.
The next section reviews the relevant literature. In section 3, we discuss the

methodology, data and operational hypotheses. Section 4 presents the empirical
results, and section 5 concludes.

2 Literature Review

2.1 Definition and theory

In this research we adopt a relatively comprehensive definition of QoL, based
on the recommendations of the Stiglitz Report (Stiglitz et al., 2009:58), which
states that the information relevant to evaluate QoL includes both ‘[m]easures
of people’s functionings and freedoms’ and ‘[p]eople’s self-report and percep-
tions’. This definition is based on the capabilities theory of Sen (1985), which is
objective in nature, and the subjective ‘personal utility’theory set out by Sirgy
(2011).

2.2 QoL domains and indicators

Based on different value judgements, researchers have defined ‘QoL’differently,
and therefore QoL indices include different domains. Reviewing a wide variety
of literature, among others Cummins (1994), Henderson & Lickerman (2000),
Cummins (2000) and Van de Kerk & Manuel (2008), it seems that the choice of
some domains overlaps, whereas others are unique to a specific index. However,
the Stiglitz Report (Stiglitz et al., 2009) mentions that there is general consen-
sus that the QoL of people depends on their health, education, their everyday
activities (which include jobs and housing), their participation in the political
process, the social and natural environment, and the factors that shape their
personal and economic security.
Table 1 summarises the domains found in prominent QoL indices. From these

indices (Table 1), it seems that the only domains added to those mentioned in the
Stiglitz Report (Stiglitz et al., 2009) are related to demographic characteristics.
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In turn, these domains are measured using either observable, objective indi-
cators, or indicators that assess the subjective responses of respondents. Table
2 summarises these indicators.
To confirm that the indicators measure a specific domain (underlying the-

oretical construct), we need to ‘validate’the construct (scale) (Pallant, 2007).
Not many QoL indices have been validated before and, if validated, they only
considered the internal consistency of a scale (see Cummins et al., 1994 and Sen
et al., 2012).
In this study, the selection of the domains and the use of specific indicators

to measure the domains were guided by the reviewed indices (Table 1) and their
measuring indicators (Table 2), and the recommendations of the Stiglitz Report
(Stiglitz et al., 2009).

2.3 Relationships between the domains of QoL

In the report on the measurement of QoL (Stiglitz et al., 2009:15) it is stated
that ‘it is critical to address questions about how developments in one domain
of QoL affect other domains’. To the authors’knowledge, no prior study has
addressed this issue of the simultaneous relationships between the domains of
QoL. A few studies have investigated the relationships between two or three
domains.
Studies have shown a positive relationship between health and education

(Groot & Maassen van den Brink, 2007; Lyne, 1990). Kennedy et al. (1996)
and McDonough et al. (1997) found a positive relationship between income and
health. Dalstra et al. (2006) established a positive relationship not only be-
tween income and health, but also between ‘income and education’and health.
In a study on the relationship between health and type of housing in urban
communities in Johannesburg (South Africa), De Wet et al. (2011) found that
the health of the head of the household in informal housing was significantly
better than that of heads of household living in formal housing. They explain
this counterintuitive finding in terms of many of the respondents in the sample
residing in informal dwellings being recent migrants who are younger than the
respondents in formal dwellings. The relationship between health and social
relationships was found to be positive in a sample of Australian adults (Caper-
chione et al., 2008). Häusler et al. (2018) found life satisfaction to be strongly
related to self-rated health, and that satisfaction with one’s financial situa-
tion and job satisfaction were the most important predictors of life satisfaction.
Streimikiene (2015) finds housing to be one of the major factors affecting QoL.
The extant literature generally finds a positive relationship between education
and most other domains of QoL (Milligan et al., 2004; Samuel et al., 2013).
Finally, the literature shows that a strong, positive relationship exists between
the environment and other QoL domains (Prescott-Allen, 2001; Portney, 2013).
To summarise, the existing literature often studies the relationship between

health and another domain of quality of life and find the domains to be positively
related, although the strength of these relationships varies. Studies investigating
the relationship between education and other QoL domains also find positive
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relationships. Furthermore, it seems that housing and the environment are
positively related to QoL.

3 Methodology

3.1 Data

The GCRO dataset was collected in 2009 and released for use in 2010. The
dataset is ideal for the analysis of QoL because it includes both objective and
subjective questions on various domains of QoL, which are rarely incorporated in
surveys. The sample covered the entire GCR, including the whole of Gauteng
and sections of the four neighbouring provinces. The GCRO used stratified
sampling to collect the data, based on a population universe as defined in the
2001 South African Census (Statistics South Africa [StatsSA], 2003). Sample
stratification was done by municipality, to obtain significant coverage across the
region. 6 639 respondents in 602 wards in 17 municipalities across the GCR
were interviewed (GCRO, 2011). The data is regarded as representative of the
population of the GCR.

3.2 Selected measuring items

The domains of QoL and the items selected to measure the domains are based
on the adopted definition, the theoretical approaches (section 2.1), the reviewed
literature on- and the reviewed indices of QoL (see section 2.3, Table 1 and 2).
The reviewed indices and literature include: Your Better Life Index (OECD,
2011), Beyond GDP (European Commission, 2007), the Happiness Index of
Bhutan (Centre for Bhutan Studies, 2008), the recommendations of the Stiglitz
Report (Stiglitz et al., 2009), the Happiness Index of the United Kingdom (UK)
(Offi ce for National Statistics, 2016) and the recommendations of the World
Happiness Report (United Nations, 2012). Furthermore, the selection depended
on the availability of data.
Based on the above-mentioned, we selected items from the questionnaire

that could represent specific scales (domains). Measuring items are available
for the following domains: housing and infrastructure (basic services), social
relationships, SES, health, governance, safety and satisfaction with life. Table
3 shows these indicators and the domains they are intended to measure (see
Appendix A1 for the coding of the indicators).
The items available to measure housing and infrastructure are two indicators

related to the type of dwelling and three indicators related to amenities, namely
type of dwelling, satisfaction with the dwelling, electricity, sanitation and piped
water (OECD, 2011).
Four items were available to measure the domain social relationships, which

is rated on a five-point scale ranging from ‘very dissatisfied’to ‘very satisfied’.
The indicators include ‘satisfaction with time with family’, ‘satisfaction with
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time with friends’, ‘satisfaction with marriage’and ‘satisfaction with own time’
(Helliwell & Putnam, 2005).
The items available to measure SES are ‘work conditions’, ‘income category’,

‘satisfaction with standard of living’, ‘satisfaction with money’, ‘perceived social
status’ and education. The income variable was recoded to reflect different
income categories, whereas the other indicators were rated on a five-point scale,
ranging from ‘very dissatisfied’to ‘very satisfied’. The education variable was
recoded as a categorical variable with five categories, ranging from 1 (indicating
no education) to 5 (indicating a postgraduate degree).
Based on the recommendations of the Stiglitz Report (Stiglitz et al., 2009), a

subjective well-being measure should be included in a quality-of-life index. We
identified the indicator ‘life satisfaction’as a measure of subjective well-being.
It is measured on a five-point scale, ranging from ‘very dissatisfied’ to ‘very
satisfied’.
To measure health, three items are available. Two of the three indicators

determine if a person’s health keeps him/her from going to work or taking part
in social activities, and the third item measures if the respondent is ‘satisfied
with his/her health’. Each of these items is measured on a four-point scale,
ranging from ‘never’to ‘always’(Cummins et al., 1994).
For the dimension safety, three items were available: ‘how safe do you feel

during the day?’, ‘how safe do you feel after dark?’ and ‘how safe do you feel at
home?’All three indicators are categorical indicators, with 1 indicating ‘feeling
unsafe’and 5 indicating ‘feeling very safe’(OECD, 2011).
To measure governance, five items are available: ‘the country is going in

the right direction’, the ‘elections were free and fair’, ‘satisfaction with local
government’, ‘politics is not a waste of time’and the ‘judiciary is free’(OECD,
2011). These indicators were measured on a five-point scale, ranging from ‘very
dissatisfied’to ‘very satisfied’.
The environmental domain and its relationship to other domains of QoL

could unfortunately not be analysed in this study due to a lack of any relevant
indicators in the dataset.

3.3 Procedure

Firstly, EFA was conducted on the scales of QoL in order to determine the
unidimensionality of the scales. To test for unidimensionality we included all
the items found to measure a specific scale and extracted the factors with an
eigenvalue exceeding one. If only one factor fulfilled this requirement, it implies
unidimensionality. If a factor is unidimensional, the intercorrelations between
the items that measure a specific scale of QoL are due to a single dominant
QoL domain (a latent variable), thus the items predominantly load on a single
factor and the error terms of the items are independent (Kline, 2011). Once
unidimensionality of the scales was confirmed, we proceeded to the second part
of the analysis, in which the unidimensional factors were subjected to CFA. CFA
was used to evaluate the construct validity of the scales of QoL, testing if the
items that measure the QoL domains give a good representation of the under-
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lying latent variables of QoL. Lastly, a multifactor CFA model was specified to
investigate the linkages between the components of QoL.
In mathematical terms, the common factor model, which reflects both the

EFA model and the CFA model, can be stated as follows:

Yj = λj1η1 +1 λj2η2 + . . . . . . . . . . . . λjmηm + εj (1)

with Yj the jth of p indicators, λjm the factor loading, η1 the factor and εj
the error term. The difference between the EFA model and the CFA model lies
in the a priori restrictions imposed on the CFA model according to the model
specification.

3.4 Operational hypotheses

The primary research question tests the validity of the scales measuring the
domains of QoL and is assessed against the null hypothesis (H0prim) that there
is no relationship between the measuring items and their underlying latent con-
structs (dimension of QoL), for example between type of housing and the di-
mension housing and infrastructure. This hypothesis implies a poor fit between
the specified model and the data. In the alternative, we assess a hypothesis
(Haprim) that there is a relationship between the observed items and their la-
tent constructs, meaning that the specified model fits the data well. These
hypotheses are tested for each domain of QoL.
To assess the secondary research question, we assess a second null hypothesis

(H0sec) of no relationship between the different domains of QoL. The alternative
hypothesis (Hasec) states that there is a relationship between the different do-
mains of QoL. These hypotheses are tested against a full CFA model including
all the domains of QoL.

4 Results

Results are discussed in three parts: (i) results of the EFA, (ii) results of the
evaluation of the construct validity of the proposed measuring items of QoL,
and (iii) results regarding the relationships between the domains constituting
QoL.

4.1 EFA results

Before submitting the data to EFA, we evaluated the normality of the items.2 As
was expected, the majority of the observed items are not normally distributed,
as they are categorical. Therefore, to extract the factors we used weighted least
squares (WLS) with Promax rotation. WLS is an asymptotic, free-estimation
technique appropriate for application to categorical data in which the Satorra-
Bentler chi-square test statistic is divided by scaling correction to better approx-
imate the chi-square under non-normality (Brown, 2006). Furthermore, Promax

2We used the Kolmogorov-Smirnov test, which is appropriate in sample sizes above 2 000.
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rotation allows for correlated factors with no restrictions and the estimation of
factor correlations (Muthen & Muthen, 1998-2004).
We submitted each of the scales explaining the domains of QoL to EFA,

although the domain life satisfaction has only one measuring item (and thus
does not represent a scale). In the South African literature, however, it has been
shown that SES is significantly related to subjective well-being and contributes
the most in explaining the concept (see Bookwalter et al., 2006; Hinks & Gruen,
2007; Posel & Casale, 2011; Ebrahim et al., 2013; Botha et al., 2017; Greyling
& Tregenna, 2017). This is typical in developing countries, where the fulfilment
of basic needs is still closely related to subjective well-being. Furthermore, we
analysed the correlation between this item and the other selected items and
found it to be closely related to the other items in the SES scale, therefore we
added this item to the SES domain to be tested for unidimensionality.
Table 4 summarises the results of the EFA and shows that the items of

each of the domains of QoL load on its purported factor, thus each of the
hypothesised domains of QoL is unidimensional and the error terms of the items
are independent.
An additional indication of the unidimensionality of the items of each do-

main of QoL can be derived from the eigenvalues of each of the factors. The
eigenvalues of the extracted factors of each of the domains of QoL are larger
than one, indicating that only one latent variable is measured. In addition, only
one eigenvalue greater than one is identified for each dimension, supporting the
finding that the different scales measuring the different domains of QoL are
unidimensional.
Table 4, column 2 shows that the factor loadings of the items on each of

the domains (factors) of QoL are robust, ranging between 0.3 (satisfaction with
local government) and 0.966 (health prevents you from taking part in social
activities).3 The robust loadings of each of the items on the domains indicate
that they are closely related to the latent variables (domains).
Based on the results of unidimensionality, we proceed to evaluate the con-

struct validity of each of the scales that measure the different domains of QoL.

4.2 Evaluation of the construct validity of the domains
constituting QoL

In each of the domains, the first items are used as marker indicators of each
construct.4 Based on the results of the EFA assessing the unidimensionality of
the scales of the different domains of QoL, we assume the measurement errors
of the items are uncorrelated and each item loads on only one latent factor. All
the models explaining each construct were identified, although the domains of
health and safety were only just identified due to only three items being included
in the survey to measure these domains.

3Factor loadings of 0.3 and above are considered robust (Brown 2006).
4This is done to allocate a metric to the latent variable in which it can be measured. The

latent variable’s metric is set to the same as that of the marker variable (see Brown 2006).
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Due to the non-normality of the data and the dichotomous items included in
the housing and infrastructure dimension, and all other items being categorical,
we used asymptotic free-estimation techniques, including robust weighted least
squares (WLSMV) and robust maximum likelihood (RML), to estimate the
specified models (Muthen & Muthen, 1998-2004).
We evaluated the plausibility of each of the six hypothesised models using

the goodness-of-fit indices, as well as the interpretability and strength of the
resulting parameter estimates. The test statistics we used to evaluate the fit
of the model include the Satorra-Bentler chi-square test, the root mean square
error of approximation (RMSEA), the comparative fit index (CFI), the Tucker
Lewis index (TLI) and the standardised root mean square residual (SRMR). The
rules of thumb (Table 5, row 1), as set out by Hu & Bentler (1999), were applied
in the decision to accept or reject a model, taking account of their observation
that the rules of thumb serve only as guidelines that should be considered in
conjunction with the researcher’s judgement.
The fit indices of each of the domains of QoL are shown in Table 5, except

for the health and safety domains, which are only just identified (degrees of
freedom = 0), thus test statistics could not be calculated.
The Satorra-Bentler chi-square statistic of each of the domains is relatively

high and does not approach zero. Furthermore, all the Satorra-Bentler chi-
square indices are statistically significant (p<.001). Therefore, the null hypoth-
esis of exact fit was rejected for each of the hypothesised domains constituting
QoL, which was expected, as very few models that predict latent variables have
a perfect fit. As the models did not fit the data perfectly, we proceeded to
evaluate the other model-fit statistics (Blunch, 2008).
Considered collectively, the fit indices of each dimension, including the RM-

SEA, CFI, TLI and the SRMR (WRMR), suggest that the models fitted the
data well and are within the guidelines of the rules of thumb (see Table 5). We
thus reject the null hypothesis (H0prim) of no relationship between the items
of the domains and the latent constructs, and accept the alternative hypoth-
esis (Haprim) that there is a relationship. The acceptance of the alternative
hypothesis implies that the measurement items are valid measures of the latent
variables. However, as the tenability of theoretical models is not assessed only
on the global (i.e. goodness-of-fit) level but also on the molecular (i.e. model pa-
rameter) level (Kline, 2011), we further evaluate the specific model parameters
by inspecting the direction, significance and magnitude of these estimates.
In these models, the parameters consist of the factor loadings of each of the

items on their purported domains of QoL (see Table 6). We report both the un-
standardised and completely standardised factor loadings. The unstandardised
parameters reflect the original metrics, while the standardised factor loadings
(involving standardised indicators and standardised latent variables5) are used
for interpretation. The first measuring items in each of the domains are used
as marker indicators. That is, the metrics of these measuring items are given

5Completely standardised metrics imply that both the items and the latent variables are
standardised (i.e. the mean = 0.0 and SD = 1.00).
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to the latent variables, therefore the unstandardised parameter of each of the
marker items is equal to one with a p-value of 999.0.
All the freely estimated unstandardised and completely standardised para-

meters are highly statistically significant (p<0.001). Furthermore, all the mea-
suring items are positively related to their purported domains of QoL, indicating
that, if any of the measuring items increased, they would be expected to have a
positive effect on QoL. For example, if respondents were more satisfied with the
amount of money they had, it is likely that the dimension SES would improve.
The factor loading vary between 0.980 (R2=0.993) for the item ‘piped water’

and 0.267 (R2=0.135) for the item ‘politics is not a waste of time’ (Table 6
— completely standardised parameters). The strength of the factor loadings
indicate how closely the measuring items are related to the latent variables. If
the factor loadings are relatively high, a greater proportion of the variance in
the item is explained by the latent variable. For example, the squared factor
loading of ‘piped water’(0.980) gives the true variance explained by the latent
variable housing and infrastructure, which is 0.993. Thus, 99.3% of the variance
in ‘piped water’is explained by the latent variable housing and infrastructure,
indicating that the item ‘piped water’is an excellent measure of the dimension
housing and infrastructure.
Only two items had factor loadings below 0.3,6 both in the dimension of ‘gov-

ernance’, namely ‘satisfaction with local government’(0.289,R2=0.083) and ‘pol-
itics is not a waste of time’(0.267,R2=0.135). Although these factor loadings
and R-square values are slightly below the guidelines, both items are statistically
significant and are typically found to be valid measures of ‘good governance’in
the literature (see section 2). A likely explanation for these slightly lower factor
loadings can be found in the specificity of the perceptions and voting patterns
of demographic and socio-economic groups in South Africa, associated with the
country’s history and political economy. This makes the relationships between
demographic and socio-economic characteristics and perceptions of governance
less linear and more complex than in other countries. For instance, in South
Africa, many working class people with low incomes and relatively poor housing,
health and so on may have relatively favourable views of government due in part
to political identification. Even though ‘satisfaction with local government’and
‘politics is not a waste of time’are not as closely associated with the dimension
‘good governance’ as in other countries, we did not eliminate them from the
analysis, as in a multifactor model these measuring items might show a closer
relationship with overall QoL.
Considering the goodness-of-fit statistics of each of the domains of QoL, as

well as the results of the estimated factor loadings, it seems that the hypothe-
sised models fit the data well. We therefore conclude that the measuring items
are a good representation of the underlying domains of QoL. These results in-
dicate strong empirical evidence in support of the alternative primary research

6According to Brown (2006), factor loadings equal to or more than 0.3 (R2=0.09) are
salient, therefore factor loadings below 0.3 (R2<0.09) are items that can be considered for
elimination, except if those items are fundamental to the theory on which the model specifi-
cation is based.
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hypothesis (Hprima), which implies that the specified model fits the data well.
The results of this part of the analysis thus show that the QoL instrument
developed here is a valid measure of the QoL in the GCR.

4.3 Interrelationships between the domains of QoL

To test the second hypothesis —on the interrelationships between the domains
of QoL —we included all the validated domains into a multifactor CFA model
and evaluated the model fit according to the goodness-of-fit indices and the
estimated parameters. The estimated parameters include the factor loadings
of the measuring items on the latent variables, and the estimated correlation
coeffi cient between the latent variables.
Table 7 summarises the rules of thumb to measure the goodness-of-fit, the

absolute, parsimony-correction and comparative fit indices of the multidimen-
sional CFA model.
Hu & Bentler (1998, 1999) provide empirically determined rules of thumb

for many of these indices. As a result, the following cut-off values have been
recommended: RMSEA .06, SRMSR .08, TLI .95, and CFI .95 (see also Marsh &
Grayson, 1995; Schermelleh et al., 2003). However, these rules were determined
for specific circumstances (e.g. ML estimation and multivariate normal data)
and, as illustrated below, are not universally appropriate
The chi-square, a measure of perfect fit, was 6 553.301 and highly statistically

significant, thus the null hypothesis of a perfect fit was rejected, as expected, as
most models do not fit the data perfectly. The WRMR, which is an additional
measure of absolute fit, was 3.895, which is less than four, thus is acceptable
and indicates a good model fit (Muthen & Muthen, 1998-2004).
The CFI, one of the incremental-fit indices, was 0.874. Although slightly

below the 0.9 rule of thumb it is very close, thus we accepted it as an indication
of adequate model fit (see Hu & Bentler, 1999). The other reported incremental-
fit index, the TLI, was within the guideline given by Hair et al. (1998) for
adequate fit.
The RMSEA, an index adjusted for model parsimony, was 0.055 and within

the requirements of a good-fit model (Hu & Bentler, 1999). Considered collec-
tively, the fit indices suggest that, although not all the indices are in the optimal
ranges, most are within the guidelines set by the rules of thumb. We therefore
conclude that the final model fits the data satisfactorily.
In the second part of the evaluation of model fit, we assessed the estimations

of the model parameters. Table 8 shows all unstandardised factor loadings,
completely standardised factor loadings (including SE and p-values) and R-
square values of the full CFA model. The unstandardised factor loadings show
the original metrics in which the measuring items were measured, and provide
an indication of the items used as marker indicators. In these instances the
factor loading of the marker item is equal to one (p=999.0).
All the unstandardised and standardised factor loadings are highly statisti-

cally significant (p<0.001). Furthermore, all the factor loadings are positively
related to their different purported domains of QoL, as was shown in the models
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to validate the domains. The standardised loadings of the items on the domains
are robust. In contrast to the finding in the previous section, on the validation
of the ‘governance’dimension of QoL, where the factor loadings of the items
‘politics is not a waste of time’and ‘satisfaction with local government’were
less than 0.3, the factor loadings are now 0.378 and 0.389 respectively. This
result supports the decision to retain these items in the model.
In completely standardised solutions (Table 8 — completely standardised),

the factor loadings can be interpreted in the same way as standardised regression
coeffi cients. For example, a one standardised score increase in the ‘satisfaction
with health’variable is related to a 0.729 score increase in the ‘health’dimen-
sion (noting that causality is not established). The associations between all
the standardised latent variables and their purported items can be interpreted
similarly.
Considering both the model-fit statistics and the estimates of the parameters

of the factor loadings of the model, the model suggests a good fit to the data,
therefore we proceed to analyse how the various domains of QoL are related to
one another. The correlations between the latent variables are indicated in the
square blocks in the path diagram (Appendix A2) and are summarised in Table
9.
All but one of the relationships between the different domains of QoL are

positive and statistically significant (Table 9). Therefore, the alternative sec-
ondary hypothesis (Hasec) of a relationship between the domains of QoL was
accepted, except the relationship between housing and infrastructure and health,
in which the null hypothesis (H0sec) of no relationship was accepted.

The finding of the absence of a relationship between housing and infrastruc-
ture and health is inconsistent with the literature, which suggests a weak rela-
tionship (Dalstra et al., 2006). It is plausible that, although this study did not
reveal a direct relationship between the domains, there might be an indirect re-
lationship based on an underlying third factor, such as income. Furthermore, a
probable reason for the finding in this sample may be that some young, healthy
respondents in the sample (often migrants from rural areas) do not reside in for-
mal housing, but in the backyards of formal houses, in hostels and in informal
dwellings (GCRO, 2011).
Although the results show that all but one, of the relationships between the

domains of QoL are positive and statistically significant, some relationships are
much stronger than others (Table 9). Strong relationships exist between SES
and two other domains, namely housing and infrastructure and social relation-
ships. It is likely that respondents with relatively high SES also have strong
social relationships and strong social connections and reside in superior formal
housing
There are weak relationships between the dimension housing and infrastruc-

ture and both safety (r=0.197) and social relationships (r=0.197) (Table 9).
The weak relationship between housing and infrastructure and safety might be
explained by the high crime rates in the GCR, which affect all respondents,
notwithstanding their type of housing, and heightened levels of anxiety and
perceptions of lack of safety among affl uent households. Furthermore, the weak
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relationship between housing and infrastructure and social relationships might
be due to a more indirect relationship, in which items such as employment
status, culture and religion play a role.
As all of the relationships between the domains of QoL were positive, except

for one, an improvement in any of the domains is expected to be correlated with
an improvement in any of the other domains (although causality between these
domains has not been established).

5 Conclusion

In order to improve QoL, the concept must be measured accurately. However,
accurately measuring QoL is a challenge due to its multidimensionality and the
lack of a validated measurement instrument. In future, a validated instrument
could be used as a standardised tool to measure QoL. Furthermore, understand-
ing the interrelationships between the domains of QoL is important, as this can
contribute to the development of meaningful, comprehensive policy.
This paper addresses these challenges by using CFA to validate an instru-

ment to measure QoL, and to determine the relationships between the domains.
This is one of the first studies internationally that proposes and validates an
integrative model of QoL and explores the linkages between the domains.
We find that the hypothesised models measuring the different domains of

QoL, namely housing and infrastructure, social relationships, SES, health, safety
and governance fit the data well and are reliable measures of QoL within the
GCR sample.
Furthermore, we find positive, significant relationships between all the do-

mains of QoL, except for the relationship between housing and infrastructure
and health. The non-significant relationship between these two domains likely
relates to an indirect relationship via a variable such as income. The associ-
ations between the domains vary in the strength of the relationships. Strong
relationships are revealed between the dimension SES and each of the domains
housing and infrastructure and social relationships, consistent with the exist-
ing literature (Dalstra et al., 2006; Streimikiene, 2015). Weak relationships are
apparent between governance and all the other domains of QoL, with the ex-
ception of the dimension safety. These weak relationships are likely because the
association between an item such as ‘voting’(governance) and the items mea-
suring other domains of QoL might not be directly observable. Nevertheless,
governance and safety show a strong relationship, which is intuitive given the
role of government in protecting citizens’safety.
From a policy perspective, a validated quality-of-life instrument is valuable in

measuring the wellbeing of people in South Africa. As the GCR encompasses a
diversity in cultures, geographical regions and standards of living, an instrument
validated for this region could be successfully used in the measurement of quality
of life in other regions in South Africa.
The finding of positive relationships between almost all of the domains of

QoL implies that any improvement in a domain of QoL will have a spillover
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effect to other domains. Therefore, policy to address, for example, poverty
and unemployment will positively affect the SES domain, but as there is a
spillover effect it will most likely also have a positive effect on the housing
and infrastructure, health, social relationship, safety and governance domains.
This knowledge is valuable to policy makers, as a better understanding of the
relationships between the domains of quality of life can lead to more effi cient
decision making.
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Table 1: The domains included in QoL indices 

 
 QoL indices 

Domains of 

QoL 

OECD’s 

Better Life 

Index 

Beyond 

GDP 

Happiness 

Index of 

Bhutan 

Canadian 

Wellbeing 

Index 

Stiglitz 

Report 

Happiness 

Index of 

the UK 

World 

Happiness 

Report 

 

Housing X   X     

Income/GDP X X X X X X X  

Jobs X X   X X X  

Community X  X X X X X  

Education X X X X X X X  

Environment X X X X X X X  

Civic 

engagement/ 

governance 

X  X X X X X  

Health X X X X X X X  

Life 

satisfaction 

X X X  X X X  

Safety X    X X   

Work-life 

balance 

X  X X X X   

Culture   X X     

Age, gender       X  

Source: Authors’ selection of indices1 

  

                                                           
1 OECD Better Life Index (OECD 2011), Beyond GDP (European Commission 2007), the Happiness Index of Bhutan 

(Centre for Bhutan Studies 2008), the recommendations of the Stiglitz Report (Stiglitz et al. 2009), the Happiness 

Index of the United Kingdom (UK) (Office for National Statistics 2016) and the recommendations of the World 

Happiness Report (United Nations 2012). 
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Table 2: Indicators used to measures the domains of QoL 

 
Dimension Objective measuring items Subjective measuring items 

Housing Type of housing 

Piped water in the house 

Electricity for lighting 

Satisfaction with dwelling 

Income/GDP per person Income per month Satisfaction with money available 

Income relative to neighbours 

Satisfaction with standard of living 

Perceived SES 

Jobs/employment Employed in the previous seven days 

Type of employment 

Satisfaction with working conditions 

Community/social connections Membership of civic organisations Satisfaction with time spent with 

family 

Satisfaction with time spent with 

friends 

Satisfaction with marriage 

Education Years of education 

Literacy rate 

School enrolment rate 

 

Environment Emission indicators 

Access to clean water 

Deforestation 

 

Civic engagement/good 

governance 

Participation in elections Opinion of political freedom 

Satisfaction with the performance of 

government 

Health Life expectancy 

Mortality rates 

HIV infection rates 

Self-reported health 

Life satisfaction  Perceived life satisfaction   

Perceived happiness 

Safety Crime rate Self-reported safety 

Work-life balance Hours spent at work 

Number of hours available for leisure 

 

Culture Language 

Socio-cultural participation 

 

Age 

Gender 

Respondents’ age 

Respondents’ gender 

 

 

Source: Authors’ selection of indices 
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Table 3: Domains and measuring items of QoL 

 
Variable Type Min Max Mean Std. dev.  

Housing and infrastructure      

Type of dwelling Dichotomous 0 1 0.851 0.357 

Electricity Dichotomous 0 1 0.905 0.004 

Satisfaction with dwelling Dichotomous 0 1 0.624 0.499 

Sanitation Dichotomous 0 1 0.853 0.354 

Piped water  Dichotomous 0 1 0.916 0.277 

Social relationships      

Satisfaction with time with family Ordinal 1 5 3.999 0.888 

Satisfaction with time with friends Ordinal 1 5 3.753 1.016 

Satisfaction with marriage  Ordinal 1 5 4.156 0.042 

Satisfaction with own time  Ordinal 1 5 3.501 1.071 

Economic variables      

Satisfaction with life Ordinal 1 5 3.172 0.015 

Perceived social status Ordinal 1 5 1.834 0.887 

Satisfied with money Ordinal 1 5 2.367 0.014 

Satisfaction with standard of living Ordinal 1 5 3.195 1.145 

Income category Ordinal 1 5 2.391 0.932 

Work conditions Ordinal 1 5 3.512 1.159 

Level of education Ordinal 1 5 3.659 0.013 

Health      

Health prevents you from going to work  Ordinal 1 4 3.170 0.937 

Health prevents you from taking part in 

social activities  

Ordinal 1 4 3.190 0.872 

Satisfaction with health Ordinal 1 4 3.212 0.704 

Safety      

Safe during the day Ordinal 1 5 3.933 0.014 

Safe at home Ordinal 1 5 4.287 0.213 

Safe after dark Ordinal 1 5 2.288 1.328 

Governance      

Country is going in the right direction Ordinal 1 5 3.410 1.094 

Election was free and fair Ordinal 1 5 3.930 0.936 

Satisfied with local government Ordinal 1 5 2.914 0.014 

Politics is not a waste of time  Ordinal 1 5 3.709 1.090 

Judiciary is free  Ordinal 1 5 3.110 1.090 

Source: The data is from GCRO (2009) and the selection of items is based on the reviewed literature and indices 

(see section 2.3). 

 

  



21 
 

Table 4: EFA results 
Constructs and measurement items  Factor loadings Eigenvalue % of variance 

Housing and infrastructure    

Type of dwelling .645 2.741 54.813 

Electricity  .726   

Satisfaction with dwelling .310   

Sanitation .763   

Piped water  .805   

Social relationships    

Satisfaction with time with family .826 1.987 48.63 

Satisfaction with time with friends .454   

Satisfaction with marriage .550   

Satisfaction with own time .469   

SES    

Satisfaction with life .696 2.945 50.00 

Perceived social status .656   

Satisfied with money .602   

Satisfaction with standard of living    

Income category .603   

Work conditions .680   

Level of education .426   

Health    

Health prevents you from going to work .948 2.271 75.688 

Health prevents you from taking part in social 

activities 

.966   

Satisfaction with health .496   

Safety    

Safe during the day .747 1.827 60.88 

Safe at home .788   

Safe after dark .408   

Governance    

Country is going in right direction .676 1.861 37.223 

Elections were free and fair .547   

Satisfaction with local government .300   

Politics is not a waste of time  .354   

Judiciary is free  .428   

Source: Authors’ calculations using GCRO (2009) 
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Table 5: A summary of the fit indices of the hypothesised domains 

 
Construct 

 

Df1 SB chi-

square 

Prob RMSEA CFI TLI SRMR/ 

WRMR 

Summary of rules of thumb  0.00 p < 0.05 < 0.5* 

< 0.1** 

> 0.9 > 0.8 < 0.6/ 

< 4.0 

Housing and infrastructure 5 112.553 0.000 0.057 0.997 0.994 1.981 

Social relationships 2 16.856 0.000 0.033 0.992 0.977 0.012 

SES 14 883.139 0.000 0.097 0.913 0.870 0.047 

Health 0 0.000 0.000 0.000 1.000 1.000 0.000 

Governance 5 80.992 0.000 0.048 0.963 0.926 0.022 

Safety 0 0.000 0.000 0.000 1.000 1.000 0.000 

Source: Authors’ calculations using GCRO (2009) 
1 Df = degrees of freedom, SB chi-square = Satorra–Bentler chi-square, Prob = Probability 

2 Weighted root mean square residual (WRMR) is similar to the standardised root mean square residual (SRMR) test 

statistic, but applies to categorical data 

* Good fit 

** Mediocre fit 
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Table 6: CFA estimations of the unstandardised and completely standardised parameters 

of the individual dimension of QoL 
Domains and measurement 

items  

Unstandardised  p-value Completely 

standardised  

SE** p-value R2 

Housing and 

infrastructure 

      

Type of dwelling 1.000 999.0 0.845 0.011 0.000 0.739 

Electricity  1.396 0.000 0.910 0.009 0.000 0.841 

Satisfaction with dwelling 0.384 0.000 0.518 0.018 0.000 0.326 

Sanitation 1.539 0.000 0.925 0.008 0.000 0.855 

Piped water  3.160 0.000 0.980 0.005 0.000 0.993 

Social relationships 

Satisfaction with time with 

family 

1.000 999.0 0.812 0.015 0.000 0.659 

Satisfaction with time with 

friends 

0.635 0.000 0.451 0.017 0.000 0.203 

Satisfaction with marriage 0.739 0.000 0.564 0.017 0.000 0.318 

Satisfaction with own time 0.705 0.000 0.474 0.016 0.000 0.225 

SES 

Satisfaction with life 1.000 999.0 0.769 0.008 0.000 0.591 

Perceived social status 0.574 0.000 0.621 0.011 0.000 0.385 

Satisfied with money 0.716 0.000 0.615 0.010 0.000 0.378 

Satisfaction with standard of 

living 

0.883 0.000 0.741 0.009 0.000 0.549 

Income category 0.592 0.000 0.610 0.012 0.000 0.372 

Work conditions 0.825 0.000 0.677 0.014 0.000 0.456 

Level of education 0.398 0.000 0.371 0.012 0.000 0.138 

Health 

Health prevents you from 

going to work 

1.000 999.0 0.950 0.006 0.000 0.903 

Health prevents you from 

taking part in social 

activities 

1.015 0.000 0.967 0.006 0.000 0.936 

Satisfaction with health 0.394 0.000 0.498 0.011 0.000 0.248 

Safety 

Safe during the day 1.000 999.0 0.757 0.012 0.000 0.573 

Safe at home 0.982 0.000 0.790 0.013 0.000 0.624 

Safe after dark 0.591 0.000 0.409 0.010 0.000 0.187 

Governance 

Country is going in right 

direction 

1.000 999.0 0.675 0.017 0.000 0.298 

Elections were free and fair 0.692 0.000 0.546 0.018 0.000 0.455 

Satisfaction with local 

government 

0.460 0.000 0.289 0.016 0.000 0.083 

Politics is not a waste of 

time  

0.542 0.000 0.267 0.018 0.000 0.135 

Judiciary is free  0.646 0.000 0.438 0.016 0.000 0.192 

Source: Authors’ calculations using GCRO (2009) 

*The probability of 999.0 is due to the indicator marker being set to one 

**SE = standard error 
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Table 7: The fit indices of the six-factor model 

 
 Df1 Chi-square Prob RMSEA CFI TLI WRMR 

Summary of rules of 

thumb 

 Close to 

0.00 

p < 0.05 < 0.5*  

< 0.1** 

> 0.9 > 0.8 < 4 

Full six-factor CFA 

model 

309 6 553.301 0.000 0.055 0.874 0.857 3.895 

Source: Authors’ calculations using GCRO (2009) 
1Df – Degrees of freedom 

*Good fit 

**Mediocre fit 
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Table 8: Factor loadings of the full CFA model 

 
Constructs and 

measurement items  

Unstan-

dardised  

p- value Completely 

standardised  

SE p- value R-square 

Type of dwelling 1.000 999.0* 0.850 0.009 0.000 0.723 

Electricity 1.074 0.000 0.913 0.008 0.000 0.834 

Satisfaction with dwelling 0.858 0.000 0.730 0.013 0.000 0.533 

Sanitation 1.075 0.000 0.91 0.006 0.000 0.836 

Piped water 1.167 0.000 0.992 0.007 0.000 0.984 

Satisfaction with time with 

family 

1.000 0.000 0.675 0.011 0.000 0.486 

Satisfaction with time with 

friends 

0.844 0.000 0.498 0.011 0.000 0.248 

Satisfaction with marriage 0.749 0.000 0.472 0.014 0.000 0.223 

Satisfaction with own time 0.119 0.000 0.626 0.013 0.000 0.392 

Satisfaction with life 1.000 0.000 0.721 0.009 0.000 0.520 

Perceived social status 0.649 0.000 0.659 0.010 0.000 0.434 

Satisfaction with money 0.684 0.000 0.551 0.012 0.000 0.304 

Satisfaction with standard of 

living 

0.894 0.000 0.703 0.010 0.000 0.494 

Income category 0.663 0.000 0.641 0.011 0.000 0.410 

Work conditions 0.864 0.000 0.671 0.016 0.000 0.450 

Level of education 0.486 0.000 0.425 0.011 0.000 0.180 

Health prevents you from 

going to work 

1.000 0.000 0.742 0.015 0.000 0.550 

Health prevents you from 

taking part in social activities 

1.005 0.000 0.748 0.016 0.000 0.559 

Satisfaction with health 0.735 0.000 0.726 0.017 0.000 0.528 

Safe during the day 1.000 0.000 0.750 0.015 0.000 0.563 

Safe at home 0.849 0.000 0.677 0.015 0.000 0.459 

Safe after dark 0.709 0.000 0.538 0.019 0.000 0.289 

Country is going in right 

direction 

1.000 0.000 0.628 0.015 0.000 0.394 

Elections were free and fair 0.637 0.000 0.468 0.014 0.000 0.219 

Satisfaction with local 

government 

0.657 0.000 0.389 0.015 0.000 0.152 

Politics is not a waste of time  0.698 0.000 0.378 0.015 0.000 0.143 

Judiciary is free  0.600 0.000 0.440 0.015 0.000 0.200 

Source: Authors’ calculations using GCRO (2009) 

*The probability of 999.0 is due to the indicator marker being set to one 
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Table 9: The correlation coefficients of the latent variables of QoL 

 
 Housing and 

infrastructure 

Social 

relationships 

SES Health Governance Safety 

Housing and 

infrastructure 

1      

Social relationships 0.201*** 1     

SES 0.679***  0.527*** 1    

Health 0.023 0.262 *** 0.264 *** 1   

Governance 0.098*** 0.208*** 0.033* 0.052** 1  

Safety 0.197 *** 0.297 *** 0.298 *** 0.224*** 0.296 *** 1 

Source: Authors’ calculations using GCRO (2009) 

Note: *** = p < 0.01; ** = p < 0.05; * = p < 0.10 
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APPENDIX A1 

 

Table A1: Re-coding of variables 

 
Variable Type of variable Coding Description 

Type of dwelling  Dichotomous 0 

0 

1 

1 

1 

1 

1 

1 

Informal dwelling 

Traditional dwelling 

House or formal structure  

Flat 

Town/cluster/semi-detached 

Unit in retirement village 

Room/flatlet in main dwelling 

Hostel 

Piped water  Dichotomous 

 

0 

1 

1 

Water not piped and not on premises 

Piped – in dwelling  

Piped – yard tap  

Electricity  

 

 

 

Dichotomous 

 

0 

0 

0 

0 

0 

1 

Gas/LPG 

Paraffin 

Wood 

Candles 

Solar energy 

Electricity 

Sanitation Dichotomous 

 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Septic tank 

Pit latrine  

Chemical toilet 

Communal toilet  

Neighbours  

Bush  

Bucket  

No toilet  

Full waterborne (flush toilet)  

Satisfaction with dwelling  Dichotomous 

 

0 

0 

0 

1 

1 

Neither satisfied nor dissatisfied  

Dissatisfied  

Very dissatisfied  

Very satisfied   

Satisfied  

Education Ordinal  1 

2 

3 

4 

5 

0 years 

1-4 years 

5-8 years 

9-12 years 

Tertiary training 
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APPENDIX A2 

The path diagram below illustrates the fully integrated six-factor CFA model, with rectangular 

blocks indicating the items and ovals indicating the six latent variables or domains of QoL. The 

latent variables are linked to the items with a single-headed arrow, showing that each of the factors 

is unidimensional, with all the measuring items of a specific dimension loading only onto the 

dimension it is purported to measure. Based on the literature reviewed on the linkages between the 

different domains of QoL, we assumed all latent variables to be correlated. This is indicated by the 

double-headed arrows linking the latent variables. Considering the sample size and the number of 

parameters that were to be estimated, the specified model is over-identified, with 309 degrees of 

freedom, and therefore suitable for estimation.  
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