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Abstract Quality of life (QOL), although a complex and

amorphous concept, is a term that warrants attention,

especially in discussions on issues that touch on the impacts

of climate change and variability. Based on the principles of

RepOrting standards for Systematic Evidence Synthesis, we

present a systematic review aimed at gaining insights into

the conceptualization and methodological construct of

previous studies regarding QOL and QOL-related indexes.

We find that (i) QOL assessments vary in terms of

conceptual foundations, dimensions, indicators, and units

of analysis, (ii) social indicators are consistently used across

assessments, (iii) most assessments consider indicators that

pertain to the livability of the environment, and (iv) QOL

can be based on objective indicators and/or subjective well-

being, and on a composite index or unaggregated

dimensions and indicators. However, we also find that

QOL assessments remain poorly connected with climate-

related issues, an important research gap. Our proposed

‘‘QOL-Climate’’ assessment framework, designed to

capture the social-ecological impacts of climate change

and variability, can potentially help fill this gap.

Keywords Climate change � QOL � Quality of life �
Social indicators � Vulnerability � Well-being

INTRODUCTION

Quality of life (QOL) has been, and continues to be, an

important research topic across various disciplines includ-

ing medicine, health, psychology, economics, sociology,

and environmental science. Accordingly, the literature

regarding QOL is rich and continuously growing. How-

ever, owing to its multidimensionality and nebulousness,

the meaning of QOL can vary from person to person across

various contexts (Table 1). Numerous review articles con-

cerning the various facets of QOL are available, including

reviews that focus on its conceptual origin, foundation, and

development (e.g., Massam 2002; Moons et al. 2006;

Veenhoven 2007; Barcaccia et al. 2013). Reviews of var-

ious indexes related to QOL are also available (e.g., Hag-

erty et al. 2001; Pantisano et al. 2014). In addition, various

frameworks and approaches for QOL assessment have been

proposed, including those employing medicine and health-

related questionnaire survey instruments (see Bakas et al.

2012; Theofilou 2013) as well as those transcending the

scope of medicine and health-related fields (Veenhoven

2000, 2007; Costanza et al. 2007; Fahy and Cinnéide

2008).

In recent years, various global initiatives built on the

concept of sustainable development have been framed and

propounded, including the Millennium Ecosystem Assess-

ment (MEA 2005), the Intergovernmental Panel on Climate

Change assessments (IPCC 2014a), the Future Earth ini-

tiative (www.futureearth.org), the United Nations Millen-

nium Development Goals (MDGs) (UN 2000) and

Sustainable Development Goals (SDGs) (UN 2015), and

the Paris Agreement on climate change (UNFCCC 2015).

Embedded in these initiatives is the aim of promoting

sustainability and improving QOL and human well-being

by conserving the natural environment, promoting low

carbon development, and adapting to global environmental

change, especially climate change and variability.

By definition, climate change refers to ‘‘a change in the

state of the climate that can be identified (e.g., by using

statistical tests) by changes in the mean and/or the
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Table 1 Various definitions and descriptions of QOL

Reference Definition and description

Liu (1978, p. 249) ‘‘Since what I call psychological inputs are not

normally quantifiable at the present, the

quality of life output may be taken at a

particular point in time as a function of those

social (SO), economic (EC), political and

welfare (PW), health and education (HE),

and environmental (EN) inputs which are

quantifiable... The optimal level of quality of

life is produced only by combining both the

physical and psychological inputs...’’

Shin and Johnson

(1978,

pp. 478–479)

‘‘Instead, [happiness] should be viewed as a

global assessment of a person’s quality of

life according to his own chosen criteria...

Unlike moods, which are heavily affected by

immediately prior circumstances, happiness

as a person’s appraisal of his ’overall’

quality of existence takes in broader

considerations... Considering all these

important accounts of happiness, we propose

that happiness consists of the possession of

resources; the satisfaction of needs, wants

and desires; participation in self-actualizing

activities; and comparisons with others and

past experience.’’

Cutter (1985, p. 1) ‘‘Quality of life is broadly defined as an

individual’s happiness or satisfaction with

life and environment including needs and

desires, aspirations, lifestyle preferences, and

other tangible and intangible factors which

determine overall well-being. When an

individual’s quality of life is aggregated to

the community level, the concept is linked to

existing social and environmental conditions

such as economic activity, climate, or the

quality of cultural institutions.’’

Dasgupta and Weale

(1992, p. 119)

‘‘Measures of the quality of life can take one of

two forms: they can reflect the constituents

of well-being, or alternatively, they can can

be measures of the access people have to the

determinants of well-being. Indices of

health, welfare, freedom of choice, and more

broadly, basic liberties, are instances of the

first; those indices which reflect the

availability of food, clothing, shelter,

potable water, legal aid, education facilities,

health care, resources devoted to national

security, and income in general, are

examples of the latter.’’

The WHOQOL

Group (1993,

p. 153; also cited

in 1994, 1995)

‘‘Quality of life is defined as an individual’s

perception 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 person’s physical health,

psychological state, level of independence,

social relationships, and their relationship to

salient features of their environment.’’

Table 1 continued

Reference Definition and description

Felce and Perry

(1995, pp. 60–62)

‘‘Quality of life is defined as an overall general

wellbeing that comprises objective

descriptors and subjective evaluations of

physical, material, social, and emotional

wellbeing together with the extent of

personal development and purposeful

activity, all weighted by a personal set of

values.’’

Salvaris et al. (2000,

p. 39)

‘‘The overall level of wellbeing and fulfillment

that people enjoy from a combination of their

social, economic and community

environment and their physical and material

conditions.’’

Pacione (2003,

p. 19)

‘‘The meaning of the phrase quality of life

differs a good deal as it is variously used but,

in general, it is intended to refer to either the

conditions of the environment in which

people live, (air and water pollution, or poor

housing, for example), or to some attribute of

people themselves (such as health or

educational achievement) [citations here].’’

Moons et al. (2006,

p. 893, 899)

‘‘A wide spectrum of quality of life definitions

exists in the literature. In the early 1990s,

Ferrans developed a useful taxonomy of

quality of life conceptualisations [citations

here], grouping them into six broad

categories: (1) normal life, (2) social utility,

(3) happiness/affect, (4) satisfaction with

life, (5) achievement of personal goals, and

(6) natural capacities... Our conclusion is

also in line with the results of a study

evaluating quality of life using structural

equation modelling: ‘‘quality of life is a

global, yet unidimensional, subjective

assessment of one’s satisfaction with life’’

[citations here].’’

Veenhoven (2007,

p. 55)

‘‘In practice, the term quality of life is used for

different notions of the good life. For the

most part, quality of life denotes bunches of

qualities of life, bunches that can be ordered

on the basis of two distinctions. The first

distinction is between opportunities for a

good life and the outcomes of life... A second

difference is between external and inner

qualities.’’

Costanza et al.

(2007, p. 269)

‘‘QOL is the extent to which objective human

needs are fulfilled in relation to personal or

group perceptions of subjective well-being

[SWB]. Human needs are basic needs for

subsistence, reproduction, security, affection,

etc. SWB is assessed by individuals’ or

groups’ responses to questions about

happiness, life satisfaction, utility, or

welfare.’’
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variability of its properties and that persists for an extended

period, typically decades or longer’’ (IPCC 2014a, p. 120).

This includes changes in the patterns of essential climate

variables such as precipitation and temperature (IPCC

2014a). Climate variability refers to ‘‘variations in the

mean state and other statistics (such as standard deviations,

the occurrence of extremes, etc.) of the climate on all

spatial and temporal scales beyond that of individual

weather events’’ (IPCC 2014a, p. 121).

Climate change and variability affect QOL and human

well-being in many ways, rendering it one of the most

pressing and significant challenges of the present day. For

instance, climate-related disasters and extreme events (such

as droughts, floods, typhoons and landslides) can affect

both the social and ecological components of a social-

ecological system (Redman et al. 2004; Glaser et al. 2008;

Ostrom 2009; Estoque and Murayama 2014a), a coupled

human–environment system (Turner et al. 2003), or a

coupled human and natural system (Liu et al. 2007a, b).

Changes in precipitation and temperature patterns can also

affect the supply and flow of various ecosystem services

[provisioning, regulating, supporting, and cultural services

(MEA 2005; TEEB 2010)] (MEA 2005; IPCC 2014a; Pecl

et al. 2017; Runting et al. 2017). These ecosystem services

are essential to human well-being because they are felt and

experienced by people. Indeed, QOL and human well-be-

ing are important subjects in discourses on sustainability

(Levett 1998; Fahy and Cinnéide 2008), ecosystem ser-

vices (MEA 2005; Farley 2012), and climate impacts

(Roberts 1976; IPCC 2001; Evans 2019).

Many scholars have demonstrated that a systematic

review (Grant and Booth 2009; Haddaway et al. 2018) can

help capture the state of knowledge and research trends,

directions, and gaps in a particular discipline or subject

(Englund et al. 2017; Jurgilevich et al. 2017; Runting et al.

2017). Owing to the rapid growth of information across

disciplines and continuous improvements in scholars’

access to such information, the number and temporal

occurrence of systematic reviews are expected to increase.

In order to ensure that systematic reviews including reports

are of high quality, attempts have been made to standardize

the method used under the banner of RepOrting standards

for Systematic Evidence Synthesis (ROSES) (Haddaway

et al. 2017a, b, 2018; www.roses-reporting.com). Central to

ROSES is a set of detailed, state-of-the-art forms that

authors (reviewers) are encouraged to use to ensure that

their methods attain the highest possible standards.

Although these forms have been specifically designed for

environmental topics, they are applicable across disciplines

(www.roses-reporting.com).

Systematic reviews of QOL assessments in medicine

and health-related fields are available (Bakas et al. 2012;

Ireson et al. 2018). In these fields, questionnaire survey

instruments such as those by Wilson and Cleary, Ferrans

et al., and the World Health Organization (WHO) (see

Bakas et al. 2012; Theofilou 2013) play a key role in

assessing QOL. However, there is a glaring absence of a

systematic review of QOL assessments that are based on a

more general context and that go beyond the use of med-

icine and health-related questionnaire survey instruments.

Therefore, in this review of QOL assessments and indica-

tors, we carried out the necessary to fill the information

gap.

Our primary aim was to gain insights regarding the

conceptualization and methodological construct of previ-

ous studies and assessments of QOL as well as of selected

existing and emerging QOL-related indexes. The knowl-

edge gained was used to develop a conceptual framework

that may potentially connect QOL with issues of climate

change and variability. We achieved this purpose by

applying the principles of ROSES for a systematic review.

MATERIALS AND METHODS

The three major steps under the ROSES principles for a

systematic review are: (1) searching; (2) screening; and (3)

appraisal and synthesis (Haddaway et al. 2017a, b, 2018).

These steps are described below in the context of this

current review (see also Fig. 1).

Searching

For this review, we used two sub-databases (SCI-

EXPANDED and SSCI) within the Web of Science (WoS)

Core Collection. WoS is a large database of articles that

include those in the social and environmental sciences

(Landauer et al. 2015; Englund et al. 2017; Jurgilevich

Table 1 continued

Reference Definition and description

Hacker (2010, p. 48) ‘‘Although no consensus has been reached

regarding the definition and/or measurement

of QOL outcomes, there are two major areas

of theoretical agreement: (1) the individual is

the most suitable judge of his/her own QOL;

and (2) QOL is multidimensional,

encompassing all aspects of a person’s life.’’

Soleimani et al.

(2014, p. 1589)

‘‘Quality of life (QoL) is being considered as

one of the fundamental concepts in

contemporary era. It tries to assess the level

of general welfare of the communities.’’

Bhatti et al. (2017,

pp. 1193–1194)

‘‘The quality of life (QOL) is a measure of

social wellbeing and life satisfaction of

individuals in an area… [It] is considered

important to determine the livability of an

area.’’
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et al. 2017). In a recent scholarly work, it was demon-

strated that WoS alone could be used as a source for a

major systematic review (Runting et al. 2017). The

potential limitations of this current review regarding

database are discussed in ‘‘Methodology-related discus-

sion’’ section.

In this review, we were especially interested in studies

focusing on QOL assessment, evaluation, or measurement

in the social-ecological context. Hence, we used terms that

focus on the assessment, evaluation, and measurement of

QOL (see Fig. 1). We performed our search on January 4,

2018, and included records published from 2000 to 2017.

This period was chosen intentionally to capture recent

trends in QOL research. The year 2000 essentially coin-

cides with the Climate Change 2001—IPCC Third

Assessment Report, a report that has been instrumental to

Fig. 1 Flowchart of the review. This diagram is based on ROSES (Haddaway et al. 2017a, b, 2018; www.roses-reporting.com)
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the advancement of studies on climate impacts, adaptation,

and vulnerability, all of which are important factors

affecting QOL and human well-being (more details about

this are provided in ‘‘Linking QOL with climate change

and variability issues’’ section). In this review, we focused

only on ‘articles’ published in the ‘English’ language.

Screening

Our search tracked 3251 articles (Fig. 1) that were domi-

nated by medicine and health-related studies as indicated

by the authors’ keywords and research areas as per the

WoS classification (Fig. S1; Table S1). We further refined

the search by focusing only on research areas that were

deemed more relevant under the social-ecological system

paradigm (Redman et al. 2004; Glaser et al. 2008; Ostrom

2009; Estoque and Murayama 2014a): ‘‘social sciences

other topics,’’ ‘‘sociology,’’ ‘‘science technology other

topics,’’ ‘‘environmental sciences ecology,’’ ‘‘engineer-

ing,’’ ‘‘anthropology,’’ ‘‘social work,’’ ‘‘social issues,’’

‘‘agriculture,’’ ‘‘public administration,’’ ‘‘geography,’’

‘‘operations research management science,’’ ‘‘urban stud-

ies,’’ ‘‘physical geography,’’ and ‘‘remote sensing’’

(Table S1).

By narrowing the research areas, the searched articles

decreased to 178 articles (Fig. 1). Having screened these

articles based on title and abstract, 81 articles were iden-

tified and subjected to the next level of screening which

focused on methods. The articles that were excluded were

those that neither explicitly mentioned the method or

approach used in QOL assessment, nor proceeded with

QOL assessment, evaluation and measurement, as well as

those that did not use any method other than medicine and

health-related questionnaire survey instruments. On this

basis, 19 articles were retained and subjected to a full-text

review.

In addition, nine pre-screened existing and emerging

QOL-related indexes were included in the review (Fig. 1).

These included the Human Development Index (HDI)

(UNDP 1990), Genuine Progress Indicator (GPI) (Cobb

et al. 1995), Happy Planet Index (HPI) (Marks 2006),

Cities of Opportunity Quality of Life (COQOL) (PwC

2016), Inequality-adjusted HDI (IHDI) (UNDP 2010),

Better Life Index (BLI) (OECD 2011), Human Sustainable

Development Index (HSDI) (Togtokh 2011), Social Pro-

gress Index (SPI) (Porter et al. 2014), and Social-Ecolog-

ical Status Index (SESI) (Estoque and Murayama

2014a, 2017). It was important to include these indexes

because they are all related to QOL assessment to some

extent, and thus provide complementary perspectives

through their conceptualization and methodological con-

struct of QOL-related indexes. There might have been

some limitations in our selection of these indexes, and

these are discussed in ‘‘Methodology-related discussion’’

section. Hereafter, these articles and indexes are collec-

tively referred to as ‘‘reference(s).’’

Appraisal and synthesis

In order to facilitate our analysis of the conceptualization

and methodological construct of previous studies and

assessments on QOL, as well as of some existing and

emerging QOL-related indexes, we developed a question-

naire checklist (Table 2) for the systematic retrieval of

relevant information from all of the references (Table S2).

Prior to our analysis of the retrieved information, we

examined the QOL publication trends and the network of

keywords used in the searched articles (Fig. 1).

Publication trend and keywords network analysis

We used the two sets of searched articles (i.e., 3251 and

178) in our analysis of the temporal trends in QOL article

publications, research areas, and occurrence and network

of authors’ keywords. Our analysis of the occurrence and

network of authors’ keywords was performed using the

VOSviewer version 1.6.6, a software tool for analyzing

bibliometric networks, creating maps based on network

data, as well as visualizing and exploring these maps (van

Eck and Waltman 2010, 2017). The same software has

been used in other previous bibliometric analyses (e.g.,

Gobster 2014; Rodrigues et al. 2014; Sweileh 2017).

Table 2 Questionnaire checklist used to retrieve relevant information

from the references reviewed

Item Detail

Bibliographic

information

Year of publication, or

Year of first release in the case of some indexes

Background and

overview

Purpose and scope

Theoretical or conceptual basis

Method QOL dimensions (including domains,

components, or their equivalent) and indicators

considered

Whether subjective well-being is considered

Weighting and aggregation methods used

Types of data used (i.e., whether based on:

(i) statistics such as census; (ii) questionnaire

surveys; or (iii) other types of data such as

remote sensing and geographic information

systems (GIS) data)

Value range and unit of final index

Unit of analysis Location and spatial scale (e.g., administrative

level)
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Synthesis of the conceptualization and methodological

construct for QOL assessment

Based on our pre-defined set of questions (Table 2), we

summarized the following information in a table: year of

publication or first release; purpose and scope; theoretical

or conceptual foundation; dimensions and indicators;

weighting and aggregation methods; value range and unit

of final index; unit of analysis; and type of data used.

In our synthesis, we evaluated the references in relation

to the triple bottom line. The triple bottom line has been,

and continues to be, an important framework for sustain-

ability assessment. It comprises three dimensions that are

central to people’s quality of life and well-being: economic

(profit), social (people), and environmental (planet) (Elk-

ington 1994, 1997). We classified the references based on

the presence or absence of indicators (i.e., for an objective

assessment) that fall under each of the three dimensions of

the triple bottom line. To this end, the reference that

included at least one indicator that falls within the scope of

the dimension under consideration was marked by placing

its number inside a circle. Otherwise, the reference was

marked with a circle only, without its number. The refer-

ences were also evaluated for whether subjective well-be-

ing (satisfaction, happiness, fulfillment, welfare, etc.) was

considered in their respective assessments. Here, an

objective assessment is defined as a type of evaluation or

measurement that uses indicators that are based on statis-

tics (e.g., census data) and other type of data (e.g., remote

sensing and GIS data) independent of perceptions, while a

subjective assessment is a type of evaluation or measure-

ment that captures individual perceptions, preferences and

evaluations (e.g., subjective well-being).

As part of our synthesis, we also evaluated and classified

the references based on the four qualities of life plotted in

four quadrants (Veenhoven 2000, 2007). The four quad-

rants (Q1, Q2, Q3, and Q4) are the results of the inter-

sections of two dichotomies, namely the outer and inner

qualities of life, and the life chances and life results: (Q1)

outer quality-life chances (livability of the environment);

(Q2) inner qualities-life chances (life-ability of a person);

(Q3) outer qualities-life results (utility of life); and (Q4)

inner qualities-life results (enjoyment of life). According to

Veenhoven (2000, 2007), ‘‘outer quality’’ and ‘‘inner

quality’’ are found in the environment and within the

individual, respectively. Life chances refer to opportunities

for a good life, while life results refer to outcomes. Liv-

ability of environment refers to the habitability of the

environment, while the life-ability of a person refers to the

capacity of individuals to cope with pressures or pertur-

bations. Utility of life includes the external effects of life or

the individual’s contributions to society and the environ-

ment, while enjoyment of life refers to the subjective

appreciation of life, subjective well-being, life satisfaction,

or happiness, including life expectancy (Veenhoven

2000, 2007). Based on their respective indicators (i.e.,

either based on statistics, questionnaire surveys, or other

types of data), we determined whether each of the refer-

ences could have fulfilled each quadrant.

Synthesis of the linkage between QOL and climate change

and variability issues

After the results of the bibliometric analysis and full-text

review were summarized, we determined whether the

issues of climate change and variability were considered in

the references reviewed. Our finding (‘‘Methodological

construct for QOL assessment’’ and ‘‘QOL and climate

change and variability issues: their connections’’ sections)

revealed that QOL assessments were not [yet] well-con-

nected with the issues of climate change and variability. To

help advance this subfield of QOL research, we developed

a conceptual framework that could potentially link QOL

with issues relating to climate change and variability

(‘‘Linking QOL with climate change and variability

issues’’ section).

RESULTS

Publication trends and keywords network

Of the total 3251 articles that resulted from our search,

38% were published during the first half of the analysis

period (2000–2008), while 62% were published during the

latter period (2009–2017) (Fig. 2a). This means that the

average number of articles published per year was higher

during the 2009–2017 period (223) than during the

2000–2008 period (138). From 2000 to 2017, the average

annual number of articles published was 181. Based on the

178 articles, i.e., those articles that were derived from the

bibliometric search on the selected research areas (Fig. 1,

Table S1), a similar trend was observed; 31% and 69% of

the articles were published during the earlier and latter

periods, respectively (Fig. 2b). The results also revealed

some fluctuations in the annual publication of QOL

research articles during the analysis period. Nevertheless,

the results showed an overall significant increase in article

publication of QOL assessments over the past 18 years for

both sets of articles (Fig. 2a, b).

Table S1 provides the complete list of research areas

that the 3251 searched QOL articles fell into as per the

WoS classification. With a few exceptions, most of the

research areas are directly related to the medicine and

health-related fields. Among these research areas, ‘‘health

care sciences services,’’ ‘‘public environmental

624 Ambio 2019, 48:619–638

123
� Royal Swedish Academy of Sciences 2018

www.kva.se/en

http://dx.doi.org/10.1007/s13280-018-1090-3
http://dx.doi.org/10.1007/s13280-018-1090-3


occupational health,’’ ‘‘oncology,’’ ‘‘surgery,’’ and ‘‘neu-

rosciences neurology’’ topped the list. Those areas that are

not directly related to the medicine and health-related fields

include ‘‘sociology,’’ ‘‘environmental sciences ecology,’’

‘‘engineering,’’ ‘‘agriculture,’’ ‘‘geography,’’ and ‘‘urban

studies.’’

Figure 3 presents the occurrence and network of

authors’ keywords based on the 178 articles obtained after

further screening, while the network map of the 3251

articles is presented in Fig. S1. In both figures, the size of

the circles indicates occurrences, while the thickness of the

lines indicates link strength between keywords. The color

and position of the circles indicate the clustering pattern.

For the 178 articles (Fig. 3), the keyword ‘‘quality of life’’

had the highest occurrence (86) and total link strength (48).

This was followed by the keyword ‘‘well-being’’ with an

occurrence of 9 and a total link strength of 8. The keyword

‘‘well-being’’ also had the strongest connection with

‘‘quality of life,’’ followed by ‘‘assessment,’’ and ‘‘life

satisfaction.’’

Conceptualization of QOL

The articles reviewed were structured on more specific

concepts or variants of QOL, including quality of life as a

function of objective socioeconomic and environmental

variables, urban quality of life, transport quality of life,

tourism-related community quality of life, and sustainable

tourism development (Table S2). On the other hand, the

QOL-related indexes reviewed were designed based on

general concepts, including human development,

sustainability or sustainable development, better life, social

progress, and social-ecological status.

A wide range of QOL dimensions was identified from

the references reviewed, and each of these dimensions

included at least one indicator (Table S2). Selection of

these dimensions and indicators was largely based on the

references’ conceptualization of QOL as mentioned above,

as well as on their respective purposes (see Table S2). For

indicators, we found that 71% of the references considered

indicators that could fulfill all the three dimensions of the

the triple bottom line (economic, social and environmental)

and 39% explicitly considered subjective well-being in

their respective assessments (Fig. 4; see also Table S3). All

of the references considered indicators that were related to

the social dimension. However, some of the references did

not consider indicators that directly fall under the economic

(18%) and environmental (14%) dimensions (Fig. 4).

Figure 5 presents the categorization of the references

reviewed in terms of their respective indicators in relation

to the four qualities of life. Q1 (livability of the environ-

ment) included any indicator that is related to the quality of

the social and physical environment, such as housing

conditions, as well as the quantity and quality of urban

facilities, water, air, and green spaces. Q2 (life-ability of a

person) was associated with human and personal attributes,

such as those related to health and education. Q3 (utility of

life) included any indicator that is related to one’s (or the

community’s) contribution to society and the environment,

such as civic involvement, ecological footprint, sustain-

ability-related programs, and efforts toward environmental

conservation and art and culture preservation. Q4 (enjoy-

ment of life) comprised indicators or dimensions such as

Fig. 2 Temporal trends in article publications regarding QOL (2000–2017). a Based on the 3521 articles resulting from all research areas; and

b Based on the 178 articles resulting from the selected research areas. Table S1 lists all the research areas and those selected
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subjective well-being, life satisfaction, happiness, and life

expectancy. Of the total references reviewed, 39% were

present in all four quadrants, which means that these ref-

erences included at least one indicator under each of the

four qualities of life. Among the four quadrants, Q3 had the

highest percentage of references that lacked any indicator

with 36%, followed by Q2 and Q4 with 25% each. In Q1,

all but one of the references had at least one indicator.

Methodological construct for QOL assessment

Unit of analysis

The results revealed that QOL assessments varied greatly

in terms of context or unit of analysis. With the exception

of González et al. (2011a), the studies (articles) reviewed

were conducted at the level of either census tract or

neighborhood (CT/N), municipality or city (M/C), district

or province (D/P), region or state (R/S), or country

(C) (Table 3). In González et al. (2011a), QOL assessment

was conducted at three different administrative levels:

M/C, D/P, and R/S. Of the nine indexes reviewed, eight

were designed for country-level assessments, of which

some could also be applied to sub-national level assess-

ments (e.g., GPI and SESI; see also description in Table 3).

Of all the indexes, GPI appeared to be the most flexible as

it could also be applied at the M/C, D/P, and R/S levels, in

addition to the country level. Of the studies (articles)

reviewed, 47% assessed QOL in an urban area or city, two

of which focused on transport systems (Table S2; see also

description in Table 3). Eight of the nine indexes were

designed for general assessment without targeting any

Fig. 3 Total occurrence and network of authors’ keywords based on the 178 articles (2000–2017). Fractional counting was used, which means

that the weight of a link was fractionalized. For example, if a keyword co-occurs with five other keywords, each of the five keywords has a

weight of 0.2 (1/5). For these 178 articles, a threshold of 2 was applied (i.e., the minimum number of occurrences for each keyword), resulting in

a total of 50 keywords. The result for the 3251 articles is presented in Fig. S1
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particular sector, like urban areas or cities. COQOL is

designed for QOL assessment in cities.

Methodological framework

The methodological framework employed by the refer-

ences reviewed generally follows the principles of hierar-

chical aggregation (Fig. 6). This means that indicators are

aggregated first, followed by the aggregation of the

dimensions to produce a composite index. Of the refer-

ences reviewed, 86% derived an overall composite index

(OCI) (Table 3). The other 14% either did not aggregate at

all (e.g., Carse 2011), or had their aggregation stopped at

the dimension level (e.g., COQOL, PwC 2016). Of those

that derived an OCI, 58% used unequal weights (UW) for

their dimensions (Table 3), while the rest either explicitly

used equal weights, simply derived the arithmetic or geo-

metric mean, or had their own models for aggregation

(Table S2). The BLI (OECD 2011, 2017) does not have an

OCI, but its web application allows users to assign weights

to its dimensions.

QOL and climate change and variability issues:

their connections

The results revealed that climate-related keywords such as

climate change, vulnerability, adaptive capacity, sensitiv-

ity, exposure, hazard, and risk were not [yet] popular

among QOL scholars (Figs. 3, S1). Nevertheless, we rec-

ognize that some of the references reviewed included some

essential climate variables like temperature and rainfall

(Royuela et al. 2003; Li and Weng 2007; Rao et al. 2012;

Morais and Camanho 2011), as well as indicators like

exposure and sensitivity to climate hazards (Estoque and

Murayama 2014a, 2017), and thermal comfort and natural

disaster exposure and preparedness (PwC 2016) (see also

Table S2).

Fig. 4 Classification of the references reviewed (19 articles [1–19] and 9 indexes [20–28]) based on their respective indicators plotted according

to the triple bottom line (fulfillers of human needs). The figure also shows the articles and indexes that explicitly considered subjective well-being

(satisfaction, happiness, fulfillment, welfare, etc.) in their respective frameworks and assessments. The numbers correspond to the numbers under

the column heading ‘‘No.’’ in Tables 3, S2 and S3, and those in Fig. 5
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DISCUSSION

Research trend and potential gaps in QOL research

The bibliometric analysis revealed an overall significant

increase in article publications concerning QOL assess-

ment over the past 18 years, indicating that this field of

study is receiving attention from the research and academic

communities. In general, bibliometric analysis supports the

evaluation of research trends in a particular field of study

(Englund et al. 2017; Jurgilevich et al. 2017; Runting et al.

2017; Sweileh 2017). Besides providing guidance, it can

encourage and challenge researchers to conduct further

studies. In addition to the temporal data from article pub-

lications, the resulting research topics or keywords from

this review (including their occurrences and networks) can

be used to identify research trends and potential gaps in

QOL research. We acknowledge that our approach for

refining the research areas to be included in the second

stage of the bibliometric analysis of QOL assessments that

are more general in context was rather subjective.

Nonetheless, the approach proved to be useful as it resulted

in a more diverse set of keywords, favorable to the purpose

of this review.

For instance, in our bibliometric analysis, the inclusion

of keywords that go beyond the realms of medicine and

health-related fields (e.g., ‘‘urban quality of life,’’ ‘‘envi-

ronment,’’ ‘‘informal settlement,’’ ‘‘social indicators,’’

‘‘municipalities,’’ ‘‘poverty,’’ and ‘‘remote sensing’’)

(Fig. 3) indicates that QOL assessments based on a more

general perspective are becoming increasingly common.

However, we observed that the aforementioned keywords

still had low occurrences and weak connections with QOL

(Fig. 3), indicating a need for further studies in their

respective contexts. For example, although the keyword

‘‘environment’’ has been used by some scholars in their

respective QOL assessments, its occurrence and connection

with the keywords ‘‘quality of life’’ or ‘‘well-being’’

remained low and weak (Fig. 3). This could be due to the

focus of the assessment, which might not be directly

related to the environment, and/or the decision of the

authors regarding their choice of keywords. Another

plausible reason is that ‘‘environment’’ might have been

perceived as having little importance in the context of the

QOL assessment being performed, or not related to QOL at

all. In fact, four of the references reviewed did not include

any indicator of environment in their respective assess-

ments or index development (UNDP 1990, 2010, 2013;

Rinner 2007; Narayana 2009) (Fig. 4; Table S2).

Fig. 5 Classification of the references reviewed (19 articles [1–19] and 9 indexes [20–28]), plotted across the four quadrants of QOL based on

their respective indicators. The numbers correspond to the numbers in Fig. 4 and to the numbers under the column heading ‘‘No.’’ in Tables 3, S2

and S3
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Furthermore, the observed low occurrence of the keyword

‘‘environment’’ and its weak connection with QOL could

also signify a research gap, indicating that more studies are

required to reveal the importance of natural capital to

people’s QOL and well-being, as well as the human impact

on the environment.

The results additionally revealed that some of the key

environment-related concepts today were not popular

among QOL authors in their choice of keywords, such as

sustainable development (or sustainability), natural capital,

and ecosystem services (Figs. 3, S1). In fact, the relation-

ship between QOL and sustainable development has con-

tinued to constitute an important topic among scholars

(e.g., Boersema 1995; Mackay and Probert 1995; Levett

1998; Porio 2015; Gazzola and Querci 2017). We noted

that within the references reviewed, some authors either

mentioned or related their QOL assessments to the concept

of sustainable development (Doi et al. 2008; Carse 2011;

Atanasova and Karashtranova 2016; Yu et al. 2016).

However, given that the sustainable development (or sus-

tainability) concept was not captured in the analysis

(Fig. 3), this indicates that more studies are needed to shed

light on its connection with QOL and its importance in the

actual assessment of human well-being in general. This is

especially pertinent because sustainability is not a well-

defined concept (Beckerman 1994; Wu 2013).

It is possible that one way of illustrating the connection

between QOL and the concept of sustainable development

is through the use of bridging concepts, such as the natural

capital and ecosystem services concepts. Natural capital

includes environments that generate and provide valuable

ecosystem services to people (Costanza and Daly 1992;

MEA 2005). The fresh air we breathe, the clean water we

drink, the wood and medicinal plants we harvest, the

coastal protective role that mangroves play, and the shade

that trees provide (to name a few) are all considered

ecosystem services. These services impact the quality of

living and well-being of the populace because they are felt

and experienced directly by people, and not ‘‘sustainable

development’’ per se. However, in order to ensure the

sustainability of these services, the concept of sustainable

development must be observed and put into practice. The

quantity and quality of these services today and in the

future are contingent on human actions, i.e., what was done

in the past and what is being done today. The United

Nations recognizes that sustainable development is crucial

to the QOL (UN 2015) and hence, the sustainability con-

cept has been incorporated in most of the indexes reviewed

(Fig. 4 and Table S2).

Conceptualization and methodological construct

for QOL assessment

Among the studies (articles) reviewed, differences in the

interpretation and operationalization of the QOL concept

were observed. These studies have addressed and used the

QOL concept in the context of their respective assessments.

For instance, in their attempt to develop an integrated

evaluation method for accessibility, quality of life, and

social interaction, Doi et al. (2008) anchored their inter-

pretation of the QOL concept on the livability of the

environment, both physical and social. In their assessment

of general QOL, González et al. (2011a, b) interpreted and

operationalized the QOL concept based on social welfare.

Rao et al. (2012) viewed the QOL concept as a function of

objective socioeconomic and environmental variables,

while other scholars have considered more specific variants

of QOL, such as urban quality of life (Li and Weng 2007;

Rinner 2007; Morais and Camanho 2011; Brambilla et al.

2013), transport quality of life (Carse 2011), and tourism-

related community quality of life (Yu et al. 2016) (see

Table S2).

Conversely, the indexes reviewed are built on more

general concepts and are designed for much broader types

of QOL-related assessments. Among these conceptual

foundations are sustainable development (or sustainabil-

ity), human development, social progress, better life, global

cities, resilience, and the social-ecological system para-

digm. In general, these varied conceptual foundations are

Fig. 6 A generalized and simplified flowchart for deriving an overall

composite index based on hierarchical aggregation. Of the references

reviewed, 86% derived an overall composite index, and 58% of these

used unequal weights in the aggregation of their dimensions (see

Tables 3 and S2). The dotted line between the dimension boxes and

the overall composite index box indicates that not all of the references

reviewed derived an overall composite index. Here, dimensions also

refer to domains, components or their equivalent. In some cases, sub-

indicators, called variables in the figure, were also used (e.g., Royuela

et al. 2003)
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indicative of the multidimensionality and flexibility, but

also the amorphous nature, of the QOL concept. In line

with the references reviewed, we contend that there is a

constant need to be explicit and specific, theoretically and

conceptually, when attempting to perform a QOL assess-

ment. In fact, in previous reviews, a theoretical/conceptual

foundation has been deemed among the most important

criteria for evaluating QOL indicators and assessments

(Hagerty et al. 2001; Pantisano et al. 2014). Clarification at

the outset of an assessment can help elucidate the overall

context, and facilitate the identification and selection of the

relevant dimensions and indicators to be included.

Thus, given that the references reviewed have their own

conceptualization of QOL or QOL-related indexes

according to their respective purposes, their respective sets

of dimensions and indicators also varied (Table S2). Nev-

ertheless, all of the indicators used can be related to the

triple bottom line of sustainability (Fig. 4). While we found

that HDI and IHDI did not include indicators related to the

environment (UNDP 2013), two of the articles reviewed

also did not include any indicator that could generally be

classified under the environmental dimension (Rinner

2007; Narayana 2009) (Fig. 4). In terms of the social

dimension, all the references considered at least one indi-

cator, but in terms of the economic dimension, three of the

articles (Narayana 2009; Brambilla et al. 2013; Kapuria

2014) and two of the indexes, viz. HPI (Marks 2006; NEF

2016) and SPI (Porter et al. 2014; Stern et al. 2017), did not

consider any economic indicator. SPI is designed to mea-

sure social progress directly based on social and environ-

mental outcomes, independent of economic development

(Porter et al. 2014; Stern et al. 2017). On the other hand,

HPI is designed to be a measure of sustainable well-being

based on how efficiently residents in different countries use

natural resources to achieve long lives and high levels of

well-being (Marks 2006; NEF 2016).

The results also revealed that many of the references

considered subjective well-being in their respective

assessments (Fig. 4; Table S3). Overall, while the results

(i.e., varying conceptual foundations, dimensions, indica-

tors, and units of analysis) were somewhat expected due to

the nature of the QOL concept, they were indicative of the

diversity of dimensions and indicators that could be linked

to the QOL concept. The extensive list of research areas

identified in this review (Table S1) is another indication of

the wide-ranging scope of the QOL concept. QOL assess-

ments can also be performed across multiple spatial scales

or administrative levels, although we recognize that most

of the indexes reviewed are designed for country-level

assessments (Table 3).

The four quadrants in Fig. 5 depict the four qualities of

life according to Veenhoven (2000, 2007). The results

revealed that only 39% of the references reviewed

considered at least one indicator under each QOL. Six of

the nine indexes (67%) and five of the 19 articles (26%)

reviewed considered at least one indicator under each

QOL. This indicates that the indexes reviewed are, to some

extent, relatively more holistic in their respective approa-

ches to QOL-related assessments, i.e., as per the four

qualities of life (Veenhoven 2000, 2007). The four quad-

rants in Fig. 5 essentially capture the general dimensions of

the triple bottom line and people’s subjective well-being

(Fig. 4). In fact, by considering one’s contribution to

society and the environment (Veenhoven 2000, 2007), Q3

is also explicit in taking ‘‘leakage effects’’ into account, or

the external environmental impact of development (Esto-

que and Murayama 2014b).

In the methodological construct of QOL assessment and

QOL-related index development, we need to consider

important factors such as the purpose of the assessment or

index, the multidimensionality of the QOL concept, the

time and unit of analysis, and data availability in the

selection of dimensions, indicators, and their corresponding

variables (Rinner 2007; Grasso and Canova 2008; Nar-

ayana 2009; González et al. 2011a, b; Morais and Camanho

2011; Li and Wang 2013; Kapuria 2014; Soleimani et al.

2014). Data availability is also critical to the testing and

further development of various QOL-related indexes, e.g.,

BLI (OECD 2011, 2017), COQOL (PwC 2016), GPI

(Talberth and Weisdorf 2017), HPI (NEF 2016), SESI

(Estoque and Murayama 2014a, 2017), and SPI (Porter

et al. 2014; Stern et al. 2017). Data can be based on surveys

(respondents’ perceptions) and/or census statistics and

other sources such as geospatial (remote sensing and GIS)

datasets.

In generating an overall composite index, weighting and

aggregation methods also varied across studies and indexes

(Table S2). While this indicates that a common approach to

this purpose is unavailable, it is also indicative of the

richness of the potential approaches that can be applied,

explored, and further developed. In fact, it has been noted

that the strengths and weaknesses of composite indicators

largely depend on the stages of index development,

including the weighting and aggregation methods used

(OECD 2008). Some scholars prefer to use equal weights

based on the literature (Royuela et al. 2003; Narayana

2009) or owing to the absence of empirical evidence or

scientific basis (Estoque and Murayama 2014a, 2017). The

subject of weighting is discussed in detail in other publi-

cations (Hagerty and Land 2007; OECD 2008; Hsieh 2014;

Hsieh and Kenagy 2014).

Some scholars also prefer not to aggregate (Carse 2011;

Lin 2013; PwC 2016; Yu et al. 2016). There are two sides

to the argument regarding aggregation. On the one hand,

composite indicators have the ability to reveal the results of

an integrated analytical framework, capture the bigger
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picture, and provide summary statistics that can commu-

nicate system status and trends to a wide range of audi-

ences (Baptista 2014; Estoque and Murayama 2017). They

are also ‘‘suitable tools whenever the primary information

of an object is too complex to be handled without aggre-

gations’’ (Müller et al. 2000, p. 13). Conversely, ‘‘com-

posite indicators are also criticized for their tendencies to

[lose information (Carse 2011)], ignore or omit important

dimensions that are difficult to measure, disguise weak-

nesses in some components, overlook the interconnected-

ness of indicators, and misrepresent the observed condition

or process due to oversimplification…, [thus] have the

potential to misguide policy and practice’’ (Estoque and

Murayama 2017, p. 613). Furthermore, there is always

doubt whether the aggregation of QOL dimensions or

indicators can actually reflect the quality of people’s lives

(Schneider 1976; Lin 2013). Therefore, it is necessary for

one to pay attention to these issues when using a composite

index. Estoque and Murayama (2017, p. 613) have argued

that ‘‘specific indicators should be given more attention at

the planning and policy levels, rather than focusing only on

the summary statistic provided by the composite indica-

tor.’’ Here, the hierarchical structure of a QOL assessment

(Fig. 6) serves as a diagnostic tool to reveal which of the

dimensions and indicators (or their variables, if available)

are most responsible for high or low overall composite

index values.

Linking QOL with climate change and variability

issues

It is indisputable that the IPCC’s assessment reports (AR1–

AR5) have helped raise people’s awareness (at least those

in the environmental science field) of the social-ecological

impacts of climate change and variability, as well as pos-

sible mitigation and adaptation measures. In fact, ‘quality

of life’ has been explicitly mentioned in these reports (e.g.,

AR3, IPCC 2001). However, the results of this review

provide very little evidence regarding the relationship

between QOL and issues of climate change and variability

as far as the references reviewed are concerned (Figs. 3,

S1; Table S2). Hence, overall, we believe that there

remains a need to expand the scope of QOL research to

include climate-related issues more explicitly.

We recognize that this attempt to explicitly connect

QOL with climate-related issues is not new. For instance,

in the mid-1970s, Hoch and Drake (1974) examined the

relationship between wage rates and climatic variables

(precipitation, temperature, and wind velocity) hypothe-

sizing that higher wages compensated for lower quality of

life. In their study, they found evidence in support of this

hypothesis, the applications of which included estimating

changes in real income given specified climate changes.

Furthermore, Roberts (1976) highlighted the impacts of

climate change and variability on the quality and character

of life for millions of the Earth’s people. In particular, he

emphasized impending world food shortages due to pop-

ulation growth, the demands of the affluent on available

food supplies, and climate variability.

In a more recent case study, also in the context of QOL,

Albouy et al. (2014) developed a hedonic framework to

estimate US households’ preferences regarding local cli-

mates. They found that Americans would pay more on the

margin to avoid excess heat than cold. In their review,

Adger et al. (2013) highlighted the importance and role of

cultural factors or services in climate change adaptation.

They postulated that while place attachment contributes to

QOL, this cultural value might be lost if people were

forced to relocate as part of the strategy to adapt to climate

change. Moreover, in a recent review of the behavioral

impacts of global climate change, Evans (2019, p. 6.1)

posited that ‘‘droughts, floods, and severe storms diminish

quality of life, elevate stress, produce psychological dis-

tress, and may elevate interpersonal and intergroup con-

flict… [and that] recreational opportunities are

compromised by extreme weather, and children may suffer

delayed cognitive development.’’

In summary, these publications have considered wage

rates (Hoch and Drake 1974), food (Roberts 1976), place

attachment (Adger et al. 2013), the impacts of exposure to

climate on comfort, activity, and health, including time use

and mortality risk (Albouy et al. 2014), and behavioral

impacts (Evans 2019) as indicators to bridge QOL and

issues of climate change and variability. However, overall,

QOL assessments in the context of climate-related issues

remain limited. We believe that in order to help advance

the ‘‘QOL-Climate’’ subfield of QOL research, a frame-

work identifying and establishing the connection between

QOL and climate-related issues is needed. Thus, drawing

on the above insights regarding (i) the impacts of climate

change and variability, (ii) QOL-Climate connection, and

(iii) the results of this review on general QOL assessment,

we present a general framework that could potentially link

QOL and issues of climate change and variability.

On the right-hand side of Fig. 7 is a general structure for

QOL assessment built upon the dimensions of the triple

bottom line (economic, social, environmental) and sub-

jective well-being (satisfaction, happiness, fulfillment,

welfare, etc.) as summarized from the references reviewed.

While the integrative definition of QOL suggests that it is

the extent to which objective human needs are fulfilled in

relation to personal or group perceptions of subjective

well-being that defines QOL (Costanza et al. 2007;

Table 1), this review finds that QOL can be based on

objective indicators and/or subjective well-being (Fig. 4).

However, it should be noted that although this is a
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generalized structure (Fig. 7—right side), some studies did

not have a well-defined set of dimensions (Li and Weng

2007; Narayana 2009; Rao et al. 2012) (Table S2) and did

not generate an overall composite index (Carse 2011; PwC

2016; Yu et al. 2016) (Table 3). As discussed above, some

of the references also did not include subjective well-being

in their respective assessments (Fig. 4).

On the left-hand side of the diagram (Fig. 7) is a

structure that illustrates the connection between climate

change and variability and the components of a social-

ecological system (i.e., essentially the ecosystems and

sectors of society that produce the five capitals). Here,

climate-related impacts across ecosystems and sectors of

society are clarified through a climate impact chain anal-

ysis (in short: impact chain). An impact chain is ‘‘a general

representation of how a given climate stimulus propagates

through a system of interest via the direct and indirect

impacts it entails’’ (www.pik-potsdam.de). For instance, a

climate stimulus such as sea level rise can result in land

loss, which then can trigger havoc to agricultural produc-

tion and rural and urban areas, as well as necessitate

migration (www.pik-potsdam.de). This analysis is impor-

tant because it can help reveal the impacts of climate

change and variability on the five capitals (human, social,

natural, financial, and manufactured; www.

forumforthefuture.org) that provide goods and services to

people.

In the center of the diagram are indicators (Fig. 7), their

status being dependent on the condition of the capitals that

produce them. The hypothesis is that the resulting QOL,

through these indicators, depends on the status of the five

capitals, which is also contingent on the extent of climate-

related impacts at a given point in time. A feedback loop is

drawn from the QOL and its dimensions to the social-

ecological system components, indicating that the resulting

level of QOL can be used as a driving force for policy

intervention and adaptive planning (Fig. 7).

Such planning and policy interventions should be able to

limit the exposure of the social-ecological system compo-

nents and their sub-components to climate hazards and

reduce their vulnerability to climate change and variability.

The latter might be achieved by improving their adaptive

capacities and reducing their sensitivities or susceptibilities

to harm (IPCC 2014a, b). In the context of adaptive plan-

ning and policy intervention, the hierarchical structure of a

QOL assessment (Figs. 6, 7—right side) can help diagnose

which of the outcome indicators (or their variables, if

available) need to be prioritized. This cyclic process of the

framework is similar to those of other frameworks used in

health, development, and environment-related monitoring

and evaluation, such as the pressure-state-response (PSR)

framework (OECD 1993) and the driving force-pressure-

state-effect-action (DPSEA) framework (Kjellström and

Corvalán 1995).

Fig. 7 The ‘‘QOL-Climate’’ assessment framework: a general framework for assessing quality of life, considering the social-ecological impacts

of climate change and variability. Key references used in the development of this framework include IPCC’s AR5 on climate-related issues,

Ostrom (2009) on the social-ecological system paradigm, Costanza et al. (2007) on the integrative definition of QOL, Elkington (1994, 1997) on

the triple bottom line, www.forumforthefuture.org on the five capitals, and www.pik-potsdam.de on impact chain analysis. Also included are

references reviewed for some examples of indicators, and the syntheses in this review for the overall structure of the diagram
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However, the lack of data regarding direct experience

with climate change and variability (Evans 2019) can

represent a major challenge in the operationalization of this

proposed ‘‘QOL-Climate’’ assessment framework. We also

recognize that all of these insights may not be easy to put

into actual practice because every ecosystem and every

sector of society may need its own set of interventions.

Such interventions are among the hot issues today in the

context of climate change adaptation, not only among

scholars but also among planners and policy-makers. In a

broader context, nature-based solutions or NbS is currently

being considered as a potential approach to addressing

global societal challenges, including those related to water

security, food security, human health, disaster risk reduc-

tion, and climate change and variability (Cohen-Shacham

et al. 2016). Among the ecosystem-based approaches

within the NbS family are ecosystem restoration approa-

ches (e.g., ecological restoration, ecological engineering,

and forest landscape restoration), issue-specific ecosystem-

related approaches (e.g., ecosystem-based approaches,

ecosystem-based mitigation, climate adaptation services,

and ecosystem-based disaster risk reduction), and green

infrastructure and natural infrastructure approaches (for

details, see Cohen-Shacham et al. 2016).

Methodology-related discussion

We recognize that the findings presented above are limited

by the methods applied, and they should be interpreted

with those caveats in mind. This is especially true of the

search terms used, which focused on quality of life

assessment, evaluation, or measurement, without the

inclusion of other QOL-related terms like happiness, sub-

jective well-being, and life satisfaction, or climate-related

terms such as climate change, climate impacts, vulnera-

bility, and adaptation. Nevertheless, we believe that the

search terms used have provided equal opportunity for all

research articles in the database to be selected, regardless

of their focus (happiness, climate impacts, etc.) for as long

as the terms (Fig. 1) were explicitly mentioned in their

respective titles.

The selection of the scientific database(s) to be used is a

very important consideration at the initial stage of any

systematic review that adopts the ROSES principles and

protocols. The selection of database(s) and the rationale

behind their use often depend on their accessibility to users

(reviewers), who are themselves reliant on their personal or

their institutions’ subscriptions. Our case is no different.

Had we included additional scientific databases, more

research articles might have been captured. Nevertheless,

as we mentioned in ‘‘Searching’’ section, it has been shown

that WoS (the database we used) can be used on its own as

a source for a major systematic review work (Runting et al.

2017). That being said, we support any future attempt to

replicate this review involving a greater number of scien-

tific databases.

Our selection of the nine QOL-related indexes was also

rather subjective. Our intention was to include some rela-

tively old indexes that are still in use (e.g., HDI, GPI), and

others that are emerging (e.g., SPI, BLI), as well as peer-

reviewed (e.g., SESI and GPI) indexes. As we mentioned in

‘‘Introduction’’ section, there exists a number of reviews

that can be consulted for a more extensive list and a

focused review of QOL-related indexes (e.g., Hagerty et al.

2001; Pantisano et al. 2014).

SUMMARY AND CONCLUDING REMARKS

Based on the principles of ROSES, we have presented a

systematic review aimed at gaining insights regarding the

conceptualization and methodological construct of previ-

ous studies and assessments of QOL and of selected

existing and emerging QOL-related indexes. The knowl-

edge gained was used to develop a framework that might

link QOL with climate-related issues. Our review revealed

that (i) QOL assessments varied in terms of conceptual

foundations, dimensions, indicators, and units of analysis,

(ii) compared with economic and environmental indicators,

social indicators were consistently used across assess-

ments; (iii) most assessments considered indicators that

were related to the life-ability of a person, enjoyment of

life, utility of life, and especially the livability of the

environment, and (iv) QOL could be based on objective

indicators and/or subjective well-being, and on a composite

index or unaggregated dimensions and indicators. Our

review also revealed that QOL assessments remain poorly

connected with climate-related issues. We consider this as

an important gap in QOL research, which needs to be filled

by expanding the scope of such research. Our proposed

‘‘QOL-Climate’’ assessment framework, which is designed

to capture the social-ecological impacts of climate change

and variability, can potentially help in this regard.

Just like many key concepts such as sustainability,

freedom, justice, and democracy (Daly 1995; Wu 2013)

that have emerged in this contemporary geological epoch,

the Anthropocene (the age of man) (Crutzen 2002), QOL

represents a complex and dialectically vague concept

(Massam 2002; Moons et al. 2006; Barcaccia et al. 2013).

However, although all of these concepts possess elements

of ambiguity, they convey fundamental principles that

guide our actions and shape our visions for the future (see

also Wu 2013). Consequently, we argue that, like the

aforementioned concepts, QOL is considered a term of

great importance to humankind. We are today faced with

various pressing issues, including the social-ecological
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impacts of climate change and variability. Scholars from

various fields are encouraged to work together so that this

subfield of QOL research, which we have labeled ‘‘QOL-

Climate,’’ will advance for the benefit of all.
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