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Abstract

This study aims to explore the variation between- and within subgroups of older
adults with regard to low, medium, and high levels of self-reported quality of life
(QoL) measured by the WHOQOL-BREF scale. The contribution of interacting
personal and contextual life conditions to QoL was examined in a sample of 1,910
(sample frame 6,000) Norwegian men and women aged 62 to 99 years. The data
collected by a postal questionnaire were analyzed using the Chi-square Automatic
Interaction Detection (CHAID) classification method in order to detect unique pro-
files of groups who shared common characteristics. The CHAID model revealed 15
relatively homogenous groups, but distinct from one another, whose profiles were
defined by unique constellations of several interacting variables significantly related
to a given QoL level. Mental functioning was predominantly linked to perception
of life meaning along with health status, and/or in some cases living arrangement,
loneliness, neighborhood quality, and satisfaction with income, and placed an indi-
vidual at different likelihood levels of reporting low, medium, or high QoL. Socio-
demographics had no statistically significant impact on QoL for any subgroup.
Through this individual-oriented approach, a periodically ongoing assessment of
subjective quality of life (QoL) may be sufficiently powerful to allow detecting and
addressing personal concerns and specific needs that detract from quality of life in
advancing age.
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Exploring Quality of Life Reported by Norwegian Older Adults Using
Classification Tree Approach on Group Profiles

In Norway, high quality of life (QoL) at the population level has remained relatively
unchanged since 2005 (Nes, 2019). This stability connects with the most recent
national report, which concludes that the majority of older adults (persons 65 years
and older) in the country enjoy a good QoL (Hansen & Daatland, 2016; Nes et al.,
2020). One of the most common explanations links it to the generous Norwegian
welfare system which closely adheres to the principles of social justice (Hansen
& Daatland, 2016; Kalfoss et al., 2008) coupled with a high sensitivity to difficult
circumstances in which some people may live (Sund et al., 2007). Although social
policies and egalitarian values in Norway may facilitate its older population’s wel-
fare through the provision of resources and equal opportunities needed to enhance
and sustain good life quality (e.g., a universal pension policy and equity in services
provision), its distribution remains nonetheless uneven, and this constitutes an issue
of largely unmet concern for Norway’s social authorities. To date, the minority or
the most vulnerable older persons identified as demanding attention are those trou-
bled by depression, loneliness, and recipients of the minimum age pension living
alone who, in Norway, are nearly all women (Hansen & Daatland, 2016). Interna-
tional studies of QoL in both western and non-western societies with similar welfare
states show similar concerns (Hermalin et al., 2002; Kirchengast & Haslinger, 2008;
Lubetkin et al., 2005; Zaninotto et al., 2009).

Research over the last 20 or so years regularly show that satisfactory QoL
tends to be strongly linked to good health and functional ability, the experience of
strong family ties, a secure financial situation, leisure, and good living conditions
(e.g., comfort, available to people goods and necessities) (Gabriel & Bowling,
2004; Hansen & Daatland, 2016; Kalfoss & Halvorsrud, 2009; Nes et al., 2020;
Paskulin & Molzahn, 2007; Puts et al., 2007; Statistics Norway, 2020; Wilhemson
et al., 2005), and particularly for those in the older age group, satisfaction with
their neighborhood (Gabriel & Bowling, 2004; Nes et al., 2020; Statistics Norway,
2020). On the down side, painful medical conditions, chronic disease, functional
disabilities, loneliness, lack of help for those alone and in poor health, financial
strain, poor family bonds, and lack of friends, all significantly decrease a per-
son’s QoL (Bowling et al., 2003; Hellstrom et al., 2004; Helvik et al., 2011; Puts
et al., 2007; Zaninotto et al., 2009). Any of these factors alone or in some com-
bination are also powerful correlates of self-neglect (Mosqueda & Dong, 2011),
and of depression, which in turn severely reduces QoL and the sense of sub-
jective well-being (Blazer, 2003; Cummins et al., 2007; Hellstrom et al., 2004;
Scocco & Nassuato, 2017; Sivertsen et al., 2015). In addition, Pinquart (2002)
has observed that for older adults in particular, physical health status (e.g., mobil-
ity, vision) is a key determinant of perceptions of meaning in life. The mean-
ing of life within the context of well-being has salience when personally signifi-
cant goals and potentials are achieved or are achievable (Ryff & Keyes, 1995).
Seeing life as meaningful has been positively associated with QoL (McDonald
et al., 2012; Paskulin & Molzahn, 2007), longevity and positive health outcomes
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(Boyle et al., 2009), reporting fewer symptoms when ill (McKnight & Kashdan,
2009), feelings of hope (Mascaro & Rosen, 2005), good social relations, and
competence to perform daily activities (Pinquart, 2002). However, the decline or
loss of meaning in life is associated with lack of or being unable to find pur-
pose, indifference, feelings of emptiness, apathy, detachment from self and oth-
ers, hopelessness (resignation), and perceived lack of control over life situa-
tions (Mascaro & Rosen, 2005; McDonald et al., 2012; Pinquart, 2002; Schnell,
2009; Zika & Chamberlain, 1992). Under these circumstances, a person is likely
to experience a condition called an ‘existential vacuum’ (Reker et al., 1987). A
national population study reports that from the 75 years and above experienc-
ing “little meaning in everyday life” increases and this parallels with reporting
decreasing satisfaction with life (Nes et al., 2020).

In general, when assessed within older populations of different western countries,
QoL exhibits a weak age gradient. The majority of investigations have demonstrated
that QoL tends only to slightly decrease with advanced age, especially, but not
necessarily after the age of 75 to 80 years (Hansen & Daatland, 2016; Hawthorne
et al., 2006; Motel-Klingebiel et al., 2004; Netuveli et al., 2006; Von dem Knesebeck
et al., 2007). The reduced QoL with advancing age seems to be expected even by
older persons themselves (Lacy et al., 2006). For example, in Norwegian population
study (Statistics Norway, 2020), 50 percent of respondents aged 80 years and over
believed that their current QoL will be reduced in about five years. On the contrary,
both longitudinal and cross-sectional studies consistently report that QoL may
in fact increase with advanced age, especially for those not troubled by illness or
among those who have strong family relations (Netuveli et al., 2006; Zaninotto et al.,
2009). Thus, despite the widespread assumptions about late life as universally filled
with pain and sadness, to the contrary most older people maintain a positive sense
of well-being. This phenomenon has been referred to as the paradox of well-being
(Mroczek & Kolarz, 1998) and has been connected to the U-shaped hypothesis on
curvilinear relation between happiness and age; happiness declines towards the
ages 35 to 50 and then rises again from age 40 to 80 (Hansen & Slagsvold, 2012).
The U-shaped association between life satisfaction and age is observed in relatively
wealthy countries including Norway indicating that influence of national context
may have larger effect on particular groups within a society (Hansen & Slagsvold,
2012; Morgan et al., 2015; Swift et al., 2014). Notably, in the study of life satis-
faction in the life-span perspective in 30 OECD member states, Fischer (2009)
observed that for a third of the countries (including those in Scandinavia), there was
a hyperbolic age effect on happiness; satisfaction was high in childhood, decreased
throughout middle age, then increased again with a peak early in the eighth decade
of life, after which satisfaction with life declined again. Biackman and MacDonald
(2006) asserted that among other things, preserved health and intact cognitive
functioning may be very important protectors against age-related reductions of QoL
in later life stages. However, in the final years of life (on average, the last three to
five years), QoL is less likely to be reported as good, although the experience of a
terminal decline through steep and accelerated decrements in levels of well-being
varies widely between individuals (Brandmaier et al., 2017; Gerstorf et al., 2010;
Vogel et al., 2013).
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Some studies have detected geographical variations in reported living conditions
in relation to overall QoL (Barstad, 1995; Hansen & Daatland, 2016; Mastekaasa &
Moum, 1984; Tavares et al., 2014), well-being (Inder et al., 2012), and health-related
QoL in older adults (Weeks et al., 2004). One clear example of this addresses the
urban-(semi)rural region of residence, which has been suggested by geographic geron-
tologists (Skinner et al., 2014) and other researchers (e.g., Kalfoss et al., 2017), as an
important contextual factor worth scientific inquiry into aging related issues. For exam-
ple, according to Statistics Norway (2016) older people living alone in urban areas find
it hard to get help when needed from neighbors, although this is not consistent across
regions. On the other hand, it has been reported that in comparison to older people
in urban areas, aging of those living in rural communities seems to be easier due to
longstanding and strong social ties, and feelings of belonging (Blekesaune & Haugen,
2018; Carta et al., 2012; Kalfoss et al., 2017; Milbourne, 2012; Tavares et al., 2014).
Conversely, it has been shown that in rural as opposed to urban settings, older people
tend to report poorer physical and mental health (Kalfoss et al., 2017). These findings,
however are not always consistent across studies (Inder et al., 2012; Kalfoss et al.,
2017). Moreover, compared to their urban peers older rural residents tend to experience
more social isolation, report lower social functioning (Bascu et al., 2014; Milbourne,
2012), and unnoticed loneliness which has gone undetected by medical or social ser-
vices (Burholt & Dobbs, 2012), and when depressed have a higher preference for use of
antidepressants relative to counseling (Fortney et al., 2010; Inder et al., 2012). There is
also evidence from Australian studies that suicide after the age 65, especially in older
men living in rural communities, is increasing (Inder et al., 2012) and it is generally
higher than in urban areas (Crnek-Georgeson et al., 2017).

The rationale for the present study is that the ongoing assessment of subjective
QoL is an important means to detecting and addressing the concerns and needs that
are relevant for a person entering the older age groups. According to the World Health
Organization (WHO) (1998), QoL is defined from the transcultural perspective as:

Individuals’ perceptions of their position in life in the context of the culture and value
systems in which they live and in relation to their goals, expectations, standards and
concerns. It is a broad ranging concept affected in a complex way by the individual’s
physical health, psychological state, level of independence, social relationships,
personal beliefs, and their relationship to salient features of their environment. (p. 1405)

The conceptualization of QoL is guided by the principle that the components of
QoL are the same for all people. A wide range of indicators, encompassing both
personal and environmental aspects of life are therefore indicated by the WHO defi-
nition, and are consequently included in the World Health Organization Quality of
Life-BREF (WHOQOL-BREF) scale (WHO, 1998) which has been applied in the
research to be reported below.

Research Objective
The overarching aim of this study was to explore the various and diverse characteris-

tics of sub-groups of the Norwegian older population with regard to different levels
of self-reported QoL as defined by physical health, mental health, social functioning

@ Springer



Ageing International

and environmental aspects of life, with each of these elements to be assessed by the
WHOQOL-BREEF scale (WHO, 1998), and in relation to previously identified psy-
chosocial correlates of QoL, including loneliness, inadequate living arrangements,
neighborhood characteristics, and geodemographic characteristics.

Exploring personal and environmental variables related to the QoL is important
for two main reasons. First, quality of life studies using samples drown from
population of older adults have already implicated several personal and contextual
factors (e.g., physical health, psychological functioning, and social factors) relevant
to the perception of subjective QoL. However, to date none of the Norwegian
(and international) studies have investigated the possibility that broad range of
determinants of QoL in specific constellations may have on detecting the nature and
sources of between- and within-group differences on QoL levels. By employing an
underutilized in social and health sciences classification (or decision) tree method,
this study is thought to add new knowledge by illustration how this methodological
approach can make contribution to understanding how and what life circumstances
may affect life quality in community residing older adults. Second, it has been
proposed that generic QoL assessments could serve as a valuable benchmark
for detecting and addressing the needs of each person (Pennacchini et al., 2011;
Raphael, 2010; Skevington & O’Connell, 2004). In Norway, there are no structured
and systematic QoL assessments incorporated into health and social care service
practices. We hope that our study will provide a useful information and possibly
serve as an impetus for future research investigations on the utility of the generic
QoL assessment in applied settings, foremost for ethical reasons and a recognition
of the fact that older adults in particular welcome questions concerning their life
situation (Llewellyn & Skevington, 2016).

In order to describe profiles of sub-groups based on these diverse but centrally
informative factors, we applied the Decision Tree procedure: the Chi-Square Auto-
matic Interaction Detection (CHAID) classification method (IBM, 2012), which
enables us to identify the profiles of older adults as indicated by the constellations
of interacting factors significantly related to reported QoL level. In this study, we
address the question:

What sets of factors characterize groups ranging between the lowest and highest
scores on the WHOQOL-BREF scale of quality of life?

Method
Participants and Procedure

This paper reports a cross-sectional study based on data obtained from a postal sur-
vey sent to a randomly drawn sample frame of 6,000 men and women aged 62 and
over living in one county (Sgr-Trgndelag [S-T]) located in the mid part of Norway.
Sampling took place just once and did not involve replacement for non-responses.
Based on the 2015 Census year (Statistics Norway, 2015), the sample frame rep-
resents about 10% of the eligible target population in S-T of 57,972 inhabitants
aged 62 and older. Due to a flexible retirement scheme, Norwegians are entitled to
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commence retirement from the age of 62 (the statutory and mandatory age is 67
and 70 years for women and men respectively). Although it can only serve as an
arbitrary demarcation for older adulthood, the minimum age of 62 years was set to
meet eligibility criteria for participation in the study. There were no exclusion cri-
teria, although participation would require sufficient knowledge of the Norwegian
language to be able to read and to fill out the paper-and-pencil questionnaire.

The survey questionnaire was 12-pages long and consisted of a total of 150
items. Items selected in this study assessed quality of life measured by the World
Health Organization Quality of Life-BREF (WHOQOL-BREF) scale (WHO, 1998),
together with questions on a number of personal and environmental factors such as
sociodemographics, loneliness, living arrangements, neighborhood qualities, and
rural/semi-rural/urban regionality.

The 6,000 questionnaires along with an invitation letter stating the thematic con-
tent and the purpose of the study were distributed by post to potential respondents.
Due to the sensitive nature of some questions included in the survey, a clear state-
ment was provided to assure participants of the strict anonymity of responses, and
potential respondents were free to decline to answer particular question(s) should
they choose to do so. Given the conditions of complete anonymity, the (un)returned
questionnaires could not be linked to any identifying information on potential
respondents. Returned and completed questionnaires were taken to demonstrate con-
sent to participate in the study. Due to privacy protection, no information on com-
pletion of the questionnaire could be collected, thus no reminder letter could be sent.
Data were collected between May and September 2015. Out of the sample frame of
6,000, 1,910 persons (32% participation rate) responded to the survey with usable
information (defined as 51% or more of valid answers to survey items). The appro-
priate statistical methods of missing data substitution will be described later in the

paper.

Measures
Measurement Considerations

The CHAID algorithm method (described in more detail below in subsection
CHAID Analysis) operates on nominal and/or ordinal scaled categorical variables
as well as continuous variables with converted scores into two or more categories
(Kass, 1980).

Quality of Life

The WHOQOL-BREF (WHO, 1998) is a generic QoL assessment tool, which com-
prises a total of 26 items. The 24 items are arranged into four dimensions (domains)
of Physical (PHYS) (7 items); Psychological (PSY) (6 items); Social (SOC) (3
items); and Environmental (8 items). Two further global items measure Overall
Quality of Life and General Health. Each item is rated on a five-point Likert scale
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(e.g., 1=very dissatisfied, 2=dissatisfied to 5=very satisfied) with reference to
the last two weeks. Higher score values indicate better QOL. For each domain total
mean score value was calculated. According to the WHO supplied protocol (WHO,
1998), the QoL assessment is to be discarded when there is more than 20% missing
data, and this was followed in the present study.

The psychometric properties of the WHOQOL-BREF among older adults (60 years
and over) have been investigated in Taiwan (Hwang et al., 2003), Australia (Hawthorne
et al., 2006), Switzerland (Von Steinbiichel et al., 2006), Brazil (Chachamovich et al.,
2007), Norway and Canada (Kalfoss et al., 2008), Spain (Carrasco et al., 2011), and
Singapore (Suarez et al., 2018). Overall, these studies have documented satisfactory
reliability and validity (e.g., construct-, convergent-, and discriminant validity) of
the scale. The internal consistency coefficients (Cronbach’s o) for the WHOQOL-
BREF across four domains ranged from 0.89 in the PHYS domain to 0.55 in the SOC
domain. In the current study the Cronbach o’s for the domains were as follows: PHYS
a=0.87; PSY a=0.82; SOC a=0.60; and ENVIR a=0.83. The domains and facets
of the WHOQOL-BREEF are listed in Appendix A.

In this study, the dependent variable (DV) is the global item Overall Quality of
Life based on the question: How would you rate your quality of life? Five response
options from very poor=1, poor=2, neither poor nor good =3, good=4, and very
good =5 were recoded into three categories labeled as follows: low =1 (merged cat-
egories: 1 and 2); medium =2 (data in category 3 left intact); and high=3 (merged
categories: 4 and 5). The global General Health item is the independent variable
(IV) with five categories coded according to the level of satisfaction with health
from 1=very dissatisfied to 5S=very satisfied which were transformed into three
categories: 1=(very) dissatisfied (merged categories: very dissatisfied and fairly
dissatisfied); 2 =fair (data in original category neither satisfied nor dissatisfied left
intact); 3=(very) satisfied (merged categories: satisfied and very satisfied). The
recoding of categories for the two items from five to three requires a brief explana-
tion. Regarding the DV, for interpretative purposes, in CHAID analysis it is not rec-
ommended to include the DV with more than two or three categories (IBM, 2012).
This is because for each added category (e.g., above three) on the DV, the inter-
pretative difficulties will increase due to disproportional increase in tree ‘branches’
(subgroups) and ‘leaves’ (nodes), hence rendering the interpretation of results very
difficult. In addition, based on preliminary CHAID analysis, the CHAID model with
the original five values on IV General Health would result in a very complex infor-
mation predominantly for groups with medium QoL scores. Although the within
medium QoL group variability would increase, the differences between subgroups
with medium QoL scores would be very subtle, hence more difficult to interpret.
Considering the explorative nature of this study, the Overall Quality of Life and
General Health items with recoded values provide sufficient information to meet
our research objective. The WHOQOL-BREF four domains serve as four IVs. The
value ranges on PHYS, PSYCH, ENVIR domains are based on quintiles: 13'=low-
est, 2" =low, 3=medium, 4" = high, and 5" =very high. The value ranges on SOC
domain are based on quartiles due to granularity in the data allowing binning with a
maximum of three cut-points with equal percentiles: 1%'=lowest, 2™ = low-medium,
3" = medium—high, and 4" = high.

@ Springer



Ageing International

Sociodemographic Variables: Age, Sex, Education, and Living Area

The age of respondents was categorized into five groups following age classi-
fications in previously published academic works and international age group-
ing recommendations (United Nations, 1982, 2003) of mainly 5-year intervals in
sub-grouping of chronological age, and with following categories: 62—67, 6874,
75-79, 80-84, 85 and older. Sex/gender was coded as 1=women and 2=men.
Education was coded on a three-point scale as follows: primary or part of it=1,
any secondary=2, and tertiary=3. The geographic area of residence was classi-
fied by centrality (distance to a major urban centre), urbanization level (primary
industries), and population density which permits fairly accurate identification of
major regional differences as described in Blekesaune and Haugen (2018). The
original seven categories of possible living areas in Norway (note: not marked
by either postcode or name) were transformed into three separate variables coded
(ves=1; no=0) as follows: rural (agricultural, sparsely populated, not suburban
areas), semirural (areas without farming or small towns in the countryside), and
urban (may include suburban, densely populated areas).

Psychosocial Variables: Loneliness and Living Arrangement

Loneliness was measured by a single question: How often during the last
12 months have you felt lonely? Five response options from 1 =never to 5=very
often were recoded into three categories: never=1 (data in original category
left intact); sometimes =72 (merged categories: very seldom and sometimes); and
often =3 (merged categories: often and very often). Type of living arrangement
in terms of five separate variables included living: alone, with spouse/partner,
with multigenerational family, with friends, and in an institution. An affirmative
answer to any option was coded 1.

Neighborhood Characteristics

The perception of neighborhood characteristics was assessed by the question:
How do you feel about the community you live in? The three aspects of neigh-
borhood (three variables) included in this study were: I can rely on help from
neighbors when needed, 1 feel I belong to this place, and [ find it difficult to
get in contact with neighbors. The level of agreement with each statement from
strongly disagree =1 to strongly agree =5 was recoded from five into three cat-
egories 1= (strongly) disagree; 2=neutral; 3 =(strongly) agree, providing a
separate 3-point code for each of the three aspects of neighborhood (e.g., code
1 implies poor characteristics of neighborhood). The rationale for merging five
categories into three on each variable is similar to one described above in the
subsection on Quality of Life.
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Data Analysis
Descriptive Statistics

Analysis of the sample characteristics by global OoL score were complemented by
comparisons of low, medium, and high QoL score groups using chi-square tests for
comparison of counts (p <0.05).

CHAID Analysis

We performed CHAID analysis to explore the profiles of groups with low, medium
and high QoL scores characterized by constellations of interacting categories of IVs.
The CHAID classification method is based on a recursive portioning algorithm
that searches for an optimal decision in creating tree structures using a series of
iterative chi-square tests between the DV and a number of IVs. It has the ability
to identify significantly different, mutually exclusive and homogenous subgroups of
the population who share similar characteristics in terms of a unique multivariable
configuration most strongly linked to an outcome variable (i.e., QoL score). The
CHAID method generates a tree-like structural output starting with the ‘root’ node
comprising of the entire sample, which then, based on the most significant IVs
(with the smallest p value, the largest x°), is further split into branches with ensuing
‘parent’ and ‘child’ nodes contingent on each other. The categories of the splitting
variable chosen by CHAID which do not significantly differ from each other or are
not independent on the outcome variable can be merged together and then treated as a
single category (e.g., categories: >low or low and medium). The end of each branch
is marked by terminal/end node which reveals the best classification predictions
for the model and the last IV value that minimizes a measure of within-group
heterogeneity (IBM, 2012). The number of end nodes indicates the number of most
homogenous sub-groups/segments defined by the sets of hierarchically ordered IVs
that are most significantly related to response categories of the DV (i.e., high QoL).
The CHAID technique is nonparametric with no assumptions of normal distribution
which needed to be met, and is robust to outliers. The method allows for data
analysis with missing values as a valid category (‘floating predictor’) (Kass, 1980).
Considering that the CHAID accommodates analysis with missing information, the
original dataset (without imputed values) was preserved for this study. Additionally,
CHAID method performs optimally with large samples of at least 1,000 cases
(Antipov & Pokryshevskaya, 2010) because of its use of multiple splits. The large
size of the dataset used in this study therefore allows us to appropriately apply the
CHAID method. A detailed description of how CHAID operates can be found in
“IBM SPSS Decision Trees 21” (IBM, 2012), Kass (1980), and Ritschard (2013).
We ran the Exhaustive CHAID tree growing option algorithm, which allows the
same IV (if appropriate and relevant) to be included in more than one group pro-
file (tree branch) (IBM, 2012). The tree structure was customized to include a mini-
mum number of 20 records per cell (the default is 100) in the parent nodes and 10
cases (the default is 50) in the child nodes that offer larger discriminatory power by
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capturing more variation in the data. By the same rationale, rather than using the
default option (i.e., three-level tree), the tree depth was set at five levels allowing for
more detailed results in terms of a possibly larger number of terminal nodes. The
significance level for splitting and merging nodes was set using the default option
to a merge, split, with adjusted (controlled for a inflation) p-value <0.05 using the
Bonferroni correction method for multiple simultaneous testing. The quality (gener-
alizability and stability) of the CHAID model was assessed by using a fivefold cross-
validation method and misclassification risk information in the CHAID output table.
In addition, we tested the predictive accuracy of the CHAID model using receiver
operating characteristic (ROC) analysis that offers a measure of an area under the
curve (AUC) which represents the probability that the model will correctly predict
a noteworthy outcome of interest (i.e., QoL level) (Fawcett, 2006). The closer the
AUC is to 1.00, the better the predictive ability of the model (Fawcett, 2006). All
analyses were performed with SPSS for Windows v.24.0.

Additional Analysis

In order to determine which WHOQOL-BREEF scale items best represent its respec-
tive domain associated with QoL levels, we ran a separate CHAID analysis with
24 items (see Appendix A for the list of WHOQOL-BREEF items) as IVs and with
QoL global item as the DV using the same tree growing criteria described above.
General Health item was excluded from this analysis since it is not a part of any
domain of the scale. The rationale for item-level analysis was based on its utility as
noted by Von Steinbiichel et al. (2006) who showed that the associations between
the 24 items and QoL measured by the WHOQOL-BREF differ between specific
subgroups of older adults. Since the results based on four dimensions may not gen-
eralize across sub-groups, the authors propose using item-level profiles, which may
have a greater potential to detect the possible sources of variability in reported QoL
(Von Steinbiichel et al., 2006). By employing CHAID analysis, our study is able to
demonstrate in addition to which WHOQOL-BREEF items representing their respec-
tive dimension are the most salient in affecting various QoL levels, which configura-
tions of interacting items across four dimensions operating in unison significantly
influence QoL levels. Hence, we believe that this study can offer a more nuanced
knowledge about possible other sources of variability within and between delineated
subgroups in reported QoL in the main analysis.

Results

Sample Characteristics

In the total sample (n=1,910), 54% of respondents were men. The average age of
participants was 71.9 years (SD=6.9; age range 62 to 99) and about one in four

survey participants (n=504; 26.4%) lived alone. Of the sample 43.1% (n=813)
respondents reported having completed secondary education and 41.5% (n="783)
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reported some tertiary education. Nearly 50% of respondents were urban dwell-
ers, 25.7% and 24.5% of respondents represented semirural, and rural settings
respectively.

Ofthe 1,910 participants, 17 did not answer the question on overall QoL (WHOQOL-
BREF item). Therefore, both the descriptive statistics by level of QoL and the
CHAID analysis with QoL as DV were performed with sample of 1,893 participants.
Table 1 displays sample characteristics on 20 IVs (all entered into CHAID analysis)
by QoL low-, medium-, and high scores. Chi-square associations were statistically
significant for 15 variables at p <0.01 or better.

According to descriptive results, within total sample, the majority of respondents
(84.4%) reported high QoL (4" and 5" quintile groups of high and highest scores
on satisfaction with QoL, 233 (12.3%) reported medium QoL (3" quintile), and low
QoL (1% and 2" quintile) was reported by 62 (3.3%) individuals. The prevalence
of high QoL among all respondents decreased with increasing age after 75 years.
Respondents with high education (tertiary) predominantly represented the high QoL
group at the significantly different rate in comparison to those found in medium and
low QoL groups. Conversely, significantly more participants with low education
(primary or less) were found in the low QoL group than those reporting medium
and high QoL. With regard to geographic area of residence, significant differences
between three QoL categories were detected only for rural dwellers who were more
prevalent in medium and high QoL groups compared to those reporting low QoL.
Those living alone were more frequently found in the group reporting low QoL
compared to the medium and high QoL groups. With regard to neighborhood qual-
ity, in contrast to respondents representing medium and high QoL groups, a signifi-
cantly higher proportion of those in low QoL group perceived the social aspect of
their neighborhood as unsatisfactory. There were significant differences related to
all WHOQOL-BREF subscales between groups reporting low-, medium-, and high
QoL Low QoL reporters had significantly lower scores on all dimensions compared
to those in medium- and high QoL groups.

CHAID Analysis

The graphic output, a map of the entire tree structure based on CHAID analysis is
shown in Fig. 1.

The tree resulted in 15 terminal nodes classifying respondents into 15 distinctive
sub-groups with specific profiles variously defined by sets of interactive factors most
strongly related to a specific category of the QoL. The algorithm stopped the tree
growth at the four-level depth despite the stopping rule for allowing the tree to grow
up to five-levels in depth. This means that the algorithm did not detect more vari-
ables significantly related to any QoL level. The risk estimate of 0.122 (SE=0.008)
indicated that the model classified overall 87.8% of the cases correctly into each
QoL category (i.e. low, medium and high) with an AUC of 0.885, 95% CI [0.828,
0.942]; this implies a relatively high classification accuracy rate. The five-fold cross-
validation resulted in misclassification risk at 0.138 (SE=0.008), which indicates
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Table 1 Sample Characteristics on 20 Variables by Low-, Medium-, and High QoL Score (n=1893)

Variables QoL X2 (df, n)
Low n (%) Medium n (%) High n (%)
Total sample 62 (3.3) 233 (12.3) 1598 (84.4)
Gender 2.250 (2, 1876)
Men 28 (45.2) 116 (50.0) 842 (53.2)
Women 34 (54.8) 116 (50.0) 740 (46.8)
Age 24.117 (8, 1868)**
62-67 14 (23.3) 64 (27.8) 499 (31.6)
68-74 16 (26.7) 90 (39.1) 626 (39.7)
75-79 13 (21.7) 35(15.2) 232 (14.7)
80-84 7(11.7) 18 (7.8) 135 (8.6)
85+ 10 (16.7) 23 (10.0) 86 (5.4)
Education 44.540 (4, 1872)***
Primary or less 19 (30.6) 51 (22.1) 219 (13.9)
Secondary 25 (40.3) 122 (52.8) 660 (41.8)
Tertiary 18 (29.0) 58 (25.1) 700 (44.3)
Living area
Rural 7(11.3) 68 (29.2) 389 (24.3) 8.631 (2, 1893)**
Semirural 23 (37.1) 62 (26.6) 400 (25.0) 4.696 (2, 1893)
Urban 33(53.2) 103 (44.2) 797 (49.9) 3.012 (2, 1893)
Living arrangement
Live alone 32 (51.6) 89 (38.2) 377 (23.6) 43.548 (2, 1893)*#*
Spouse/partner 24 (38.7) 139 (59.7) 1179 (73.8) 51.830 (2, 1893)***
Multigenerational family 3 (4.8) 15 (6.4) 91 (5.7) 0.307 (2, 1893)
Friends 0 1(0.4) 5(0.3) 0.291 (2, 1893)
Residential care 5(8.1) 2(0.9) 8(0.5) 43.452 (2, 1893)***
Can rely on neighbors 103.188 (4, 1870)***
(strongly) disagree 22 (36.7) 47 (20.7) 123 (7.8)
neutral 18 (30.0) 81 (35.7) 426 (26.9)
(strongly) agree 20 (33.3) 99 (43.6) 1034 (65.3)
Belong to the place 153.602 (4, 1878)***
(strongly) disagree 16 (26.2) 25 (10.9) 37 (2.3)
neutral 14 (23.0) 79 (34.3) 297 (18.7)
(strongly) agree 31 (50.8) 126 (54.8) 1253 (79.0)
Difficult to get in contact 50.623 (4, 1869)***
(strongly) disagree 30 (49.2) 106 (46.1) 1029 (65.2)
neutral 17 (27.9) 81(35.2) 417 (26.4)
(strongly) agree 14 (23.0) 43 (18.7) 132 (8.4)
Loneliness 343.872 (4, 1850)**%*
never 34.8) 26 (11.6) 662 (42.3)
sometimes 30 (48.4) 153 (68.3) 862 (55.1)
often 29 (46.8) 45 (20.1) 40 (2.6)
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Table 1 (continued)

Variables QoL X2 (df, n)
Low n (%) Medium n (%) High n (%)
WHOQOL-BREF domains
Health overall 636.117 (4, 1888)*:#*
(very) dissatisfied 50 (80.6) 95 (41.1) 91 (5.7)
Fair 6(9.7) 85 (36.8) 223 (14.0)
(very) satisfied 6(9.7) 51(22.1) 1281 (80.3)
Physical 476.960 (8, 1888)***
Lowest 56 (90.3) 150 (64.4) 227 (14.2)
Low 4(6.5) 38 (16.3) 279 (17.5)
Medium 0 22 (9.4) 228 (14.3)
High 2(3.2) 17 (7.3) 515 (32.3)
Very high 0 6 (2.6) 344 (21.6)
Psychological 587.051 (8, 1888)***
Lowest 55 (88.7) 158 (68.1) 188 (11.8)
Low 4(6.5) 47 (20.3) 343 (21.5)
Medium 2(3.2) 24 (10.3) 540 (33.9)
High 1(1.6) 1(0.4) 188 (11.8)
Very high 0 2(0.9) 335 (21.0)
Social 180.593 (6, 1878)***
Lowest 42 (70.0) 146 (63.2) 423 (26.7)
Low-medium 12 (20.0) 50 (21.6) 393 (24.8)
Medium-high 4(6.7) 26 (11.3) 432 (27.2)
High 2(3.3) 9 (3.9) 339 (21.4)
Environmental 425.058 (8, 1886)***
Lowest 50 (80.6) 136 (58.4) 208 (13.1)
Low 8 (12.9) 61 (26.2) 410 (25.8)
Medium 4 (6.5) 19 (8.2) 294 (18.5)
High 0 17 (7.3) 415 (26.1)
Very high 0 0 264 (16.6)

n varies due to missing data
" p <.005; #*¥p < 0005

that the obtained tree model is not over-fitted, and in addition would not significantly

vary among several random sub-samples of the same population.

With regard to the relevance of IVs entered for analysis, the CHAID selected
seven out of 20 variables which significantly contributed to the final model. As
shown in Fig. 1, the most significant factor related to QoL was degree of satisfac-
tion with mental health functioning (PSY domain scores) which subdivided/split the
total sample into four main groups (tree branches). The subsequent splits of these
groups were made by the six IVs: general health, physical health (PHYS domain),
living alone, loneliness, neighborhood qualities (i.e. perceived availability of help),
and ENVIR domain. Notably, the last three were reoccurring variables across groups
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indicating their particular importance in influencing QoL. In various constellations
the seven variables determined both between- and within-groups variability.

While each segment was distinct (significantly different from one another), the
majority of them shared a common characteristic with regard of reporting in particu-
lar the lowest and/or low satisfaction with psychological functioning (PSY domain
scores) (see Fig. 1: nodes 1 and 2 with subsequent splits). That is, within the total
sample, respondents with low QoL scores (combined nodes 1 and 2: n=59; 95%),
medium QoL scores (combined nodes 1 and 2: n=206; 88%), and high QoL scores
(combined nodes 1 and 2: n=535; 33%) with relatively poor mental health were
represented in 12 out of the 15 segments. To add more detail, almost an entire sub-
sample of participants with low QoL (55 out of 62) followed by those reporting
medium QoL (158 out of 233) fell within the segment characterized by the lowest
score on the PSY domain (node 1). The majority of participants (1,063 out of 1,598)
with high QoL fell within segments with low-medium and above medium scores on
the PSY domain (node 3 and 4).

Thus, depending on the nature and constellations of the additional factors inter-
acting with on the average low PSY domain scores, the percentage of high QoL
respondents was relatively low (least representative of the total high QoL group) in
comparison to those with low- and medium QoL scores. For example, low scores
on PSY domain in the context of some personal and contextual resources resulted
in high QoL for some (e.g., having relatively good overall health and being satis-
fied with social support; Fig. 1: nodes 1-7—17). In general, a careful examination of
the 12 segments reveals that it is the unique combinations of lowest and low mental
health functioning categories along with particular categories of other personal and
contextual factors that place a person at different likelihood of reporting a given sat-
isfaction level with QoL,

Table 2 lists the values of all profiling variables included in the CHAID model
(Fig. 1) significantly contributing to low, medium, and high to QoL across seven
segments with predominantly the highest prevalence within-group QoL score.

Below we report on the seven subgroups with the highest prevalence of low-,
medium-, and high QoL. However, the reference to the highest prevalence of a given
QoL level demands clarification on its selection criteria which, in the interest of
space, we provide information on in Appendix B.

Group Profiles With the Highest Prevalence of Low QoL

The set of variables associated with the highest prevalence of low QoL were: very
poor mental and general health, loneliness, and a lack of social/instrumental support
in one’s neighborhood (Table 2: segment 1 and 2).

For one subgroup of low QoL reporters, relatively frequent experiences of loneli-
ness contributed to the highest rate of low QoL at 53.2% (segment 2, terminal node
13). In a separate subgroup with similar experiences of poor (mental) health and
loneliness (albeit occasional), lack of instrumental support in one’s neighborhood
was a particularly influential factor leading to low QoL reported by 45% individuals
(segment 1, terminal node 22).
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Table 2 Group Profiles Based on Variables Predominantly Associated With the Highest Rate of Low (),
Medium (0), and High (+) QoL Level

Variable

Segments and nodes

1 2 3
1-5-12-22  1-5-13

1-6-14

4
2-8-18

5 6 7
2-9-20-25 3-11 4

QoL-PSY
Lowest

Lowest, low
Low, medium
>Medium
Health overall
(very) poor
(very) poor, fair
fair

> fair
QoL-PHYS
Lowest

> Lowest
Loneliness
Sometimes

> Sometimes
Live alone

Yes

No

Can rely on help
(strongly) disagree
> (strongly) disagree
Neutral

> Neutral
QoL-ENVIR
Lowest

>Low

% QoL low *

% QoL medium
% QoL high

45.0 53.2 8.1

55.0 42.6 62.2
0.0 4.3 29.7

1.9
42.6
55.6

+
0.0 0.2 0.2
0.0 1.6 0.6
100.0 98.2 99.2

Variables listed in approximal order according to the CHAID model

“The highest percentage of cases with low-, medium-, and high QoL in terminal node (in bold) within

segments

According to the item-level results (available upon request), the highest preva-
lence of low QoL was most strongly related to the low(est) score on the item “mean-
ingfulness in life” representing the PSY domain in interaction either with low abil-
ity to perform “activities of daily living” (henceforth ADL) or dissatisfaction with
“work capacity”, with both items representing the PHYS health domain.
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Fig. 1 Tree Diagram Showing Variables Significantly Influencing QoL Levels
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Group profiles with the highest prevalence of medium QoL

The set of variables associated with the highest prevalence of medium QoL were:
relatively poor mental health, (very) poor to fair general health, occasional loneli-
ness, lack of social support in one’s neighborhood, living alone, and ENVIR domain
(lowest satisfaction score) (Table 2: segments 1, 3, and 4).

With regard to subgroup profiles, the highest prevalence at 62.2% (segment 3, ter-
minal node 14) of medium QoL resulted from very poor mental health in interaction
with general health status along a continuum from very poor to moderately satisfac-
tory (or fair), and living alone. The next highest rate of medium QoL at 55% was
related to an identical constellation of factors from the main CHAID model evident
in the low QoL groups described above (segment 1, terminal node 22). In contrast to
the two subgroups, individuals comprising segment 4 were characterized by slightly
better psychological functioning and better overall health (i.e., moderately satisfac-
tory) in combination with the lowest satisfaction with the environmental aspects of
QoL. This constellation of factors defined 42.6% of medium QoL reporters (segment
4, terminal node 18).

According to the item-level results, the highest prevalence of medium QoL was
most strongly associated with perceiving life as meaningful (PSY domain) to some
degree at least. The meaningfulness in life item significantly interacted with some
(or no) satisfaction with work capacity as opposed to greater satisfaction (PHYS
domain), some or no “life enjoyment” (PSY domain), low “self-esteem” (PSY
domain), and having very few or no opportunities in “pursuing leisure activities”
(ENVIR domain).

Group Profiles With the Highest Prevalence of High QoL

The set of variables associated with the highest rates of high QoL were: mental
health status ranging among respondents from relatively poor to excellent, fair or
better general health, lowest and above satisfaction with physical health, occasional
loneliness, and ENVIR domain (low and above satisfaction scores) (Table 2: seg-
ments 5-7).

In one subgroup, 100% in prevalence of high QoL was connected to relatively
poor mental health in interaction with moderately satisfactory or better general
health, occasional loneliness, and low or higher satisfaction with the environmen-
tal aspects of life (segment 5, terminal node 25). The profile that defined a distinct
sub-group was related to moderately good or better (e.g., excellent) mental health
which was the only factor resulting in reports of high QoL at the second highest rate
at 99.2% (segment 7, terminal node 4). The third highest prevalence of high QoL
(98.2%) was found in a subgroup characterized by moderate to low satisfactory men-
tal health in interaction with very low or higher satisfaction with physical function-
ing (segment 6, terminal node 11).

According to the item-level results, the highest prevalence of high QoL was most
prominently associated with reports of a highly meaningful life (PSY domain) in
the context of good to very good physical health, as indicated by “having enough
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energy”’, and work capacity (items representing PHYS domain). In addition,
reported “access to health services” or “having sufficient income” (items represent-
ing ENVIR domain) were important factors which enhanced high QoL for some
respondents.

Discussion

In line with previous Norwegian (Hansen & Daatland, 2016) and international
investigations (Hawthorne et al., 2013; Netuveli et al., 2008; Von Steinbiichel et al.,
2006), the descriptive results showed that high QoL remained rather common in
the second half of life. In this study, QoL slightly decreased with increasing age
after 75 years and this trend paralleled that reported elsewhere (Hansen & Daatland,
2016; Hawthorne et al., 2006, 2013; Motel-Klingebiel et al., 2004). With regard
to geographical area, compared to urban and semi-rural dwellings, a significantly
higher QoL was found among rural residents. The only other study using the WHOQOL-
BREEF scale reported similar results for a Brazilian sample (Tavares et al., 2014).
With a few exceptions (e.g., gender, education, semirural and urban dwelling, and
living with a multigenerational family), most of the personal and contextual factors
from descriptive results differed significantly across groups defined variously by
low, medium, and high QoL. On the other hand, in the CHAID model only seven of
twenty variables when in interaction and specific constellations exerted a significant
impact on QoL. This discrepancy between descriptive and CHAID results, particu-
larly with regard to socio-demographic variables excluded from the model (i.e., age,
gender, education) is intriguing and will be discussed below.

According to the tree model, the level of psychological functioning in interaction
with either subjectively evaluated overall health status or physical functioning was
the most powerful factor related to QoL outcomes. This result corresponded to find-
ings from several other studies using the WHOQOL-BREF measurement (Hanestad
et al., 2004; Kalfoss et al., 2008; Motel-Klingebiel et al., 2004; Suarez et al., 2018;
Weber et al., 2015) and indicates that psychological functioning assumes the role of
health status as asserted by Motel-Klingebiel et al. (2004). Along the same lines, it
is likely that the perception and appraisal of QoL may be dominated by a person’s
mental state operating as a ‘mediator’ between health and QoL. According to the
CHAID model, in addition to mental functioning and health status, individual life
circumstances related to psychosocial and environmental factors must be included
in understanding a person’s experience of QoL. Similarly, based on a path model,
Landau and Litwin (2001) concluded that the connection between life satisfaction
and psychosocial variables in late old age is mediated both by functional health (i.e.,
physical capacity) and psychosocial resources (e.g., social network supportiveness).
Based on the CHAID model in our study, we were able to reveal not only the type
of jointly operating factors but also how they varied (e.g., in formations) across and
within groups defined by low, medium, and high QoL.

Results from the additional WHOQOL-BREF item level analysis are also inter-
esting to note. The item ‘meaning in life’ seemed not only to be the most salient
facet representing the PSY domain, but also the crucial element associated with
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QoL. This finding is congruent with those presented by Pinquart (2002), Schnell
(2009), and Zika and Chamberlain (1992) who demonstrated that the issue regarding
meaningfulness (or meaninglessness) of life is an important factor in shaping mental
health and perceptions of well-being. Paskulin and Molzahn (2007), noted that after
health satisfaction, the ‘meaning in life’ item significantly contributed most to the
overall QoL measured by the WHOQOL-BREEF scale. The meaning in life as a con-
struct has been overlooked in QoL studies with general populations of older people.
Here we show that the construct is worthy to include in future community research.

Profiles of Low QoL Groups

According to the CHAID analysis, two sub-groups had the highest prevalence of
low QoL at 53.2% and 45% respectively. Although they both shared a common
characteristic related to very poor mental health and (very) poor general health, the
magnitude of experienced loneliness seemed to be an important factor in differen-
tiating profiles of these groups. That is, in one subgroup, the likelihood of report-
ing low QoL increased alongside more frequently experienced (e.g. sometimes to
often) feelings of loneliness. However, in another subgroup, although ‘less severe’
loneliness seemed to reduce the percentage of low QoL, a deficit in instrumental
support in one’s immediate neighborhood was coincident with an increase of low
QoL. Thus, in interaction with poor mental and overall health that appeared to rob
a person’s life of quality, the lack of satisfying or desired social contacts, possibly
eliciting the feeling of being abandoned or forgotten, seemed to strip life of quality
still further. In general, our model illuminates previous findings showing that QoL
among the severely ill older adults in particular, is very sensitive to and affected by
psychosocial factors (Bowling et al., 2003; Kalfoss & Halvorsrud, 2009; Puts et al.,
2007; Wilhemson et al., 2005).The CHAID profiling confirmed the importance of
neighbors and especially those who can provide practical support or companionship
as being particularly important to perceptions of quality of life for those older per-
sons who are ill and live alone (Bowling et al., 2003; Hellstrom et al., 2004; Kalfoss
& Halvorsrud, 2009).

The WHOQOL-BREEF item-level analysis has further revealed that challenging
life circumstances have led persons in low QoL groups to view their life as utterly
meaningless especially when functional impairments (e.g., mobility or fatigue),
highly likely restricted activities of daily living (ADL) (e.g., self-care, household
chores), which could no longer be executed or accomplished as desired. Since
the ability to independently perform ADL has been reported by older adults as a
highly valued and the most important determinant of living a qualitatively good life
(Kalfoss & Halvorsrud, 2009; Netuveli & Blane, 2008; Skevington & O’Connell,
2004), the loss of functional health may elicit strong emotional reactions, and for
some, produce severe psychological deterioration (e.g., feelings of hopelessness and
depression) (Caltabiano et al., 2008). Stillman et al. (2009), noted that the lack of
social interactions, perhaps in the wake of health loss, may be associated with lone-
liness, the erosion of self-worth, and a global reduction in the perception of life as
meaningful. Our study adds support to this claim.
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Interestingly, for individuals in both low QoL groups, information on their living
arrangement (household structure) was not included in the CHAID model. Based on a
Norwegian report (Hansen & Daatland, 2016) this finding is counterintuitive because
it could be expected that living alone would be one in a set of factors (e.g., in addition
to feeling lonely) defining low QoL profiles. There are at least two plausible expla-
nations for this non-significant outcome. First, living alone was excluded from the
CHAID model because its effect on the QoL was too weak. Second, the experience of
living alone seem to outweight it as a mere fact of doing so, as shown by Ytter (2010).

Profiles of Medium QoL Groups

The majority of individuals reporting medium QoL had relatively poor mental
health but on the average their overall health was better that in the low QoL groups.
In contrast to those with low QoL, these persons seemed to have positive self-regard,
perceived their life as enjoyable to some degree and filled with at least some mean-
ing. This relatively positive mental state interacted with at least some satisfaction of
being physically able to perform work (e.g., being independent).

Living alone was the particular life situation of individuals in the sub-group with
the highest rate of medium QoL at 62.2%. Although all had very poor mental health,
as did those reporting low QoL, as a group they differed significantly from the lat-
ter by also including persons with somewhat ‘better’ self-rated health, which in turn
seemed to fuel one’s life with some meaning as indicated by the item-level analy-
sis. It may also be that being able to retain at least some level of independence in
performing ADL may be gratifying and may somewhat counteract the fact of liv-
ing alone. Considering that our finding corroborated that reported by Ytter (2010)
and by Dale et al. (2012), such an interpretation is quite plausible. Notably, the
lack of loneliness as a variable in the profile of that group may further support such
an explanation. Nonetheless, we do not imply that researchers and caring services
should divert their attention from older people living alone, even if they report mod-
erate QoL. The understanding that an assessment of moderate QoL is a relatively
good situation to be in would be ill-founded, as evidenced by our results.

One distinctive profile defining the medium QoL groups seemed to be identical to
that of individuals in the two low QoL groups; that was that they were characterized by
very poor (mental) health, loneliness, and lacking a ‘helping hand’ in their immediate
neighborhood. However, the findings from the supplementary analysis revealed that
these like profiles might actually not be the case. In contrast to the low QoL group, those
reporting medium QoL were relatively satisfied with their abilities to perform ADL. This
indicates that despite compromised health, the nature of their illness was very probably
less physically incapacitating than those in the low QoL group, though we cannot rule out
the influence of adaptive coping strategies or other resources. For example, the literature
on coping with chronic illnesses indicates that the longer people who have had an illness
or disability the better they seemed to cope with it (Caltabiano et al., 2008). The critical
question is whether coping strategies will remain adaptive or become maladaptive in
the long-term, and this seems to be an important issue to be addressed in further QoL
research and in the formulation of social care (e.g., in preventive) interventions.
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In comparison to persons in the two medium QoL groups just described, indi-
viduals constituting yet another medium QoL group had better mental and overall
health, however they were highly dissatisfied with restricted leisure opportunities
and activities (ENVIR domain) as indicated by the item-level analysis. Although
this finding is supported by studies which have demonstrated that often times reduc-
tion in leisure activities seemed to follow deteriorations in health (Silverstein &
Parker, 2002), we cannot be certain that this might be occurring here. In addition,
limited (if any) participation in individually judged meaningful recreational pur-
suits might have taken away the possibility to enjoy life and this in turn might have
affected appraisal of life quality as being less optimal. According to Kalfoss (2010),
Norwegian older adults place leisure activities and hobbies high on the ranking of
importance to their QoL.

Profiles of High QoL Groups

Within the overall high QoL group, positive mental health was the sole contributor
to high QoL for about 30% of respondents. However, at about the same rate, those
with less optimal or even poor psychological functioning also appraised their life as
highly satisfactory. The additional CHAID of item-level results indicated that in one
high QoL sub-group, moderate or higher satisfaction with mental health seemed to
be related to viewing one’s life as highly meaningful and enjoyable, and as noted,
this constituted the single factor having the main effect on high QoL. However, not
all those reporting high QoL were alike.

One high QoL subgroup consisted of persons reporting medium and slightly lower
satisfaction with mental health along with rating satisfaction with physical health to be
the lowest or a little better. This indicates that for this particular subgroup, functional
health was particularly important to their QoL whether or not perceived as optimal.
The item-level analysis suggested that this sub-group may be represented by individu-
als who viewed their life as meaningful although not necessarily as highly meaningful
(i.e., to some degree) and enjoyed life to at least some degree. These items interacted
with having at least some energy and work capacity, possibly allowing them to stay
independent. In addition, it may be that persons in this group might possess adaptive
skills in coping with reduced functional capacity, possibly related to one’s sense of
mastery, control over, and adjustment to their medical condition (Caltabiano et al.,
2008). In that case, the profile of this group could possibly support the well-being par-
adox phenomenon. For instance, within personality theories concerning ageing and the
sense of identity, the older adult is viewed as maintaining both positive self-esteem and
enhanced abilities to cope with negative life events. Among others, coping abilities to
manage problems and accommodation of goals or reduction of aspiration in the face of
actual and impeding adversities are theorized mechanisms of maintaining well-being in
later life (Baltes & Baltes, 1990; Brandtstaedter & Greve, 1994).

For a distinct subset of participants, the CHAID model identified a constellation of four
interacting factors contributing to high QoL at the highest rate of 100%. These included
overall poor mental functioning in unison with good general health (i.e., fair or better),
occasional or absent feelings of loneliness, and low or somewhat higher satisfaction with
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environmental aspects of QoL. The CHAID item-level analysis further suggested that
viewing life as a little or at the most to some degree meaningful, but enjoying it anyway,
combined with a secure financial situation, and satisfaction with health care services are
likely characteristics specific to the profile of this segment. This subset of individuals
deserves particular attention for at least two reasons. First, its profile was not shared with
any person reporting either medium or low QoL. This indicates that the features identified
by the model are unique only for individuals with high QoL. Second, as implied by
item-level analysis, financial security and/or satisfaction with access and quality of care
services evidently does matter for some older people, because of their contribution to
increased prevalence of high QoL to one hundred percent. According to the Norwegian
report (Hansen & Daatland, 2016), satisfaction with health care services had no impact
on QoL in older adults but having adequate money did. Although financial assets cannot
be dismissed, Motel-Klingebiel et al. (2004) showed that the impact of money on QoL at
later stages in life is low. The fact that in our sample financial security was important for
six percent of all individuals with high QoL may support this conclusion.

Nonsignificant CHAID Results: Sociodemographics

In this study, the tie between QoL and socio-demographics such as age, gender,
and education within the context of other personal and environmental factors was
either absent or too weak to reach statistical significance, hence these variables did
not enter the CHAID model. Although it is possible that this result could be due to
methodological factors at work, our model of QoL was clearly socio-demograph-
ically neutral, supporting the WHOQOL Group definition of QoL (WHO, 1998),
which does not state or imply the influence of socially stratified groups on QoL
outcomes. According to one cross-national study investigating social inequalities
in QoL assessed by the WHOQOL-BREF, the differences in QoL of older adults
were linked to life course effects rather than age per se or ‘societal embeddedness’
(Motel-Klingebiel et al., 2004). Our investigation seems to corroborate this finding.

Limitations

The findings of this study should be evaluated in the light of three possible limitations.
The first attaches to the nature of the CHAID model itself. Although the overall
classification accuracy of the model for the entire sample was satisfactory, with the
relative low risk of misclassifying a case into an incorrect category, about 50% of
respondents with low QoL shared some of the profiles with medium QoL groups. In
terms of the practical significance of this in applied settings (e.g., in care intervention
planning), this information may be misleading and could result in overlooking those with
a qualitatively poor life if they are confused with those reporting their life as satisfactory.
Thus, incorporating additional factors which could better distinguish (purify) the profiles
of low QoL from medium QoL groups would highly likely increase specificity of the
model. However, we need to underscore the exploratory nature of the present study, hence
the results should not be devalued. Another potential concern is that the respondents in our
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study may not have been fully representative of the target population in terms of gender
distribution. In our study, men were over-represented relative to women. However, since
gender appear to be a rather weak source of variability in reports of QoL, as evidenced
by Norwegian studies (e.g., Hansen & Daatland, 2016), we remain confident that the
impact of this shortcoming on the results will be minimal. Lastly, for reasons arising from
the preservation of anonymity, it was not possible to check statistically on whether the
characteristics of non-respondents (e.g., demographics, health status) differed from those
of study participants. Therefore, we cannot rule out the effect of systematic differences
between respondents and non-respondents (i.e., respondent bias) on the results. Thus,
although these methodological drawbacks may limit the generalizability of our findings to
other populations, we believe that the random sample selection, rarely used in other QoL
studies with older populations (Hawthorne et al., 2006), will have mitigated the potency
of these limitations.

Strength

This investigation demonstrated the impact of simultaneously operating multiple
factors on QoL through an exhaustive CHAID approach that has not been previously
used either in any previous QoL research or more specifically in investigations of
QoL in older populations. We think that this method is useful in exploring and iden-
tifying the sources of heterogeneity in QoL assessments in large datasets. The vari-
ability between and within groups would be likely concealed had we used another
methodological approach unless some a priori determined interactions between cho-
sen factors were entered into multivariate analysis, as has been done, for example by
Cummins et al. (2007) or Motel-Klingebiel et al. (2004).

Thus far, the research investigating QoL in older populations as measured by the
WHOQOL-BREF reported the impact of health, mental functioning, social and
environmental conditions on QoL in terms of their aggregate mean scores. Although these
studies yield useful information, our approach offered further insight into group profiles,
hence more specific information on identified sources of between and within more or less
subtle group differences. Von Steinbiichel et al. (2006) suggested that in addition to the
information based on the four WHOQOL-BREF domain scores, pinpointing the effects
of the scale items may incur a “surplus in research on QoL in old age” (p. 122). Our
study benefited from this recommendation, and therefore we believe that there is a need
for more research with other samples in order to confirm or disconfirm the usefulness of
the item-level approach in QoL research with older adults (e.g., in substantive QoL theory
building through longitudinal study designs).

Conclusion
As shown both in this and previous QoL studies, the fact that personal (e.g., biology/
health, mental state), social (e.g. social interaction or lack of it), and environmental

(e.g., neighborhood characteristics, leisure) play an important role in QoL is beyond
dispute. We have also demonstrated that there are significant variations at all QoL levels
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with regard to the personal and contextual factors which have been explored, but these
differentials seem to be socio-demographically neutral. This leads us to conclude that
from a QoL perspective, the nature and sources of personal concerns may therefore
provide better insights into what influences the overall quality of older people’s lives. If
such factors are not explored and well understood, QoL they may remain an idiosyncratic
mystery and so be avoided or left unattended in social or health care settings (Pennacchini
et al., 2011). Our findings caution against erroneously equating older age with disease
which could only reinforce negative attitudes towards aging (ageism), and erroneously
assuming quality of life equals the absence of psychological distress or ill health, hence
ignoring older persons in need for support and assistance.

Obviously, personal and environmental conditions are not static and may change
for anyone, regardless of socio-demographic status. Paraphrasing Bandura (1982),
the factors that influence peoples’ lives may often be chance encounters, which are
not predictable in advance. This said, longitudinal or participatory research and peri-
odical assessments of QoL are important in detecting areas in need for intervention
whether the locus of intervention is within the person, the family or the community.
For example, engaging older persons in research on identifying and understanding
what and how community aspects support or do not support their QoL may be a
very important means to provide policy makers with information to form the basis
for resource allocation. According to Raphael (2010), this type of research from a
policy perspective is rare.
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Appendix A

WHOQOL-BREF Scale: Domains and 26 Items

Scale domains and items

Domain 1: Physical health (PHYS) Domain 3: Social relationships (SOC)
Pain and discomfort Personal relationships

Energy and fatigue Sexual activity/intimacy

Sleep and rest Practical social support

Dependence on medication

Mobility Domain 4: Environment (ENVIR)
Activities of daily living Financial resources
Working capacity Acquisition of new information and skills

Recreation and leisure (opportunities, participation)

Domain 2: Psychological (PSY) Home environment
Positive feelings Health and social care (accessibility, quality)
Negative feelings Physical safety and security
Self-esteem Physical environnement (pollution, noise, trafic)
Thinking, learning, memory, concentration Transport
Body image
Meaningfulness of life Global items
Overall quality of life

General health

After Motel-Klingebiel et al. (2004) and Skevington et al. (2004)

Appendix B
Selection Process of the Highest Rate of Within-Group Cases on the QoL Level

On the tree branch with several nodes the percentage of cases may increase with
each subsequent node (or added variable) for some subgroup and decrease following
the split for another subgroup. If the rate of cases in the terminal node increases in
relation to the rate of cases in the preceding node on a given variable category, this
rate was reported. In contrast, if the rate of cases in the terminal node decreases in
relation to the rate of cases in the previous node, reporting was then omitted.
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The excerpt of the CHAID model
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