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RÉSUMÉ
L’isolement social a retenu l’attention des chercheurs, en particulier dans la recherche concernant les personnes 
âgées, étant donné les corrélations établies avec la mortalité et le risque de mauvaise santé physique ou mentale. 
Toutefois, les mesures utilisées jusqu’à maintenant pour l’isolement social ont grandement varié et manquent 
souvent de clarté conceptuelle. La présente étude s’appuie sur un cadre conceptuel de classification des mesures 
d’isolement social et explique l’élaboration et la validation d’un indice composite d’isolement social (ELCV-SII) qui 
a été créé en utilisant les données de l’Étude longitudinale canadienne sur le vieillissement (ELCV). L’échantillon de 
l’ELCV incluait 21 491 Canadiens âgés de 65 ans ou plus (âge moyen : 72,9 ans; à 53,5 % de sexe féminin) retrouvés 
dans les données de base des cohortes de suivi et de la cohorte globale de l’ELCV (n = 51 338). Le CLSA-SII a été élaboré 
en utilisant une méthodologie standard, qui a été suivie pour la création d’autres mesures, dont la résilience à la 
multimorbidité et les indices de vieillissement efficaces. Les associations entre l’ELCV-SII et quatre variables clés 
(échelle de satisfaction de vie, dépression, santé mentale perçue et santé perçue) ont été évaluées par des analyses 
de régression, en tenant compte de l’âge, du sexe, du revenu et de la scolarité. Les associations entre l’indice 
CLSA-SII et les quatre variables d’intérêt ont donné lieu à des associations modérées statistiquement significatives 
conformes à la tendance prévue, qui concordent avec les recherches antérieures, ce qui démontre une bonne validité 
convergente pour l’ELCV-SII.

ABSTRACT
Social isolation, given its established association with mortality, and risk of poor physical and/or mental health over the 
life course, has attracted the attention of researchers. However, such measures have been highly variable and often lack 
conceptual clarity. This study, which drew on a conceptual framework for classifying social isolation measures, provides 
a rationale for the development and validation of a composite Social Isolation Index (SII) using the Canadian Longitudinal 
Study on Aging (CLSA), together abbreviated as CLSA-SII. CLSA-SII was developed using standard methodology for 
developing other measures, including the multimorbidity resilience and successful aging indices. Associations of the 
CLSA-SII and four key outcome variables (life satisfaction scale, depression, perceived mental health, and perceived 
health) were performed using regression analyses. Associations between the CLSA-SII index and the four outcome 
variables resulted in statistically significant moderate associations in the expected direction, and are consistent with 
prior research, demonstrating good concurrent validity.
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Background
Social isolation is considered to be a foundational 
aspect of life course processes of aging and which 
reflects the absence of social engagement and social 
connectedness within family, friendship, and commu-
nity social networks. It is commonly defined as being 
of a low quantity and quality of contact with others, and 
considers the number, types, and quality of social net-
work contacts, feelings of belonging, a sense of engage-
ment with others, and related attributes (Courtin & 
Knapp, 2015; National Seniors Council, 2014a; 2014b; 
Nicholson, 2009; Toepoel, 2013).

These multifaceted social dimensions have gained 
attention in the gerontological literature, given serious 
public health concerns arising from connections between 
social isolation and several components of health-
related quality of life. These include increasing risk of 
mortality as well as a range of physical and mental 
health morbidities, including psychological well-being 
and quality of life (Courtin & Knapp, 2015; Harasemiw, 
Newall, Shooshtari, Mackenzie, & Menec, 2017; Leigh-
Hunt et al., 2017; National Seniors Council, 2016; 
Wister et al., 2016). Furthermore, social isolation has 
been linked to lower access to, and less effective, 
health care utilization in older age (Newall, McArthur, & 
Menec, 2015). Although researchers have used a number 
of measures to estimate social isolation, there is a 
lack of conceptual and methodological clarity and 
consistency of their use and interpretation in the lit-
erature, especially between social isolation and lone-
liness (see Leigh-Hunt et al., 2017; Stringhini et al., 
2012; Valtorta, Kanaan, Gilbody, & Hanratty, 2016). 
Based on a multidimensional conceptual model that 
integrates social isolation and loneliness, our study 
sought to develop a composite social isolation index 
using available measures in the Canadian Longitudi-
nal Study on Aging (CLSA).

Estimates of the prevalence of social isolation and 
loneliness have been characterized as having signifi-
cant variation, depending on the population under 
study, measures, and survey type. According to  
the 2008/2009 Canadian Community Health Survey, 
approximately 16 per cent of seniors have felt isolated 

from others often or some of the time (Statistics Canada, 
2010). Reported loneliness appears to be higher among 
older individuals, especially the very old, and older 
women. For instance, 24.7 per cent of women aged 
65–74, and 30.8 per cent of those aged 75 and older 
(compared to 17.9% of men aged 65-74, and 19.4% of 
men aged 75 and older), felt lonely some or all of the 
time (using the CES-D single loneliness item), based 
on analyses of the 2010–2013 baseline CLSA data 
(Wister & Menec, 2018). However, the prevalence of 
persons who are chronically isolated and/or chroni-
cally lonely is considerably lower, approximately 10 per 
cent reporting being directly affected by high levels of 
social isolation (Kirkland et al., 2015; Kobus-Matthews 
at al., 2010; National Seniors Council, 2014b). Chroni-
cally isolated or lonely individuals have an increased 
risk of experiencing the deleterious effects of these 
conditions.

Specifically, social isolation has often been broadly 
divided into objective structural elements of one’s 
social network, such as number of contacts, size, and 
density, as well as functional elements pertaining to 
more qualitative aspects of social interactions, such as 
the types and amount of social support experienced 
and their qualitative assessment (Stringhini et al., 2012; 
Valtorta et al., 2016). Early definitions of social isola-
tion also differentiated it from loneliness (Weldrick & 
Grenier, 2018). Whereas social isolation pertains to the 
objective social contacts in an individual’s social net-
work, loneliness is the subjective perceptions and 
reactions that individuals have to their environment 
and relationships, and the perception that intimated 
social needs are not being met (Newall & Menec, 2017). 
Thus, social isolation and loneliness are not interchange-
able. For example, a person with moderate social con-
nections may feel lonely; conversely, an individual who 
is socially isolated may not feel lonely because they pre-
fer this arrangement. This is consistent with research 
showing a weak-moderate association (r = .21) between 
social isolation and loneliness measures in an older pop-
ulation (Coyle & Dugan, 2012).

However, this objective versus subjective distinction 
has been challenged over recent years, in part because 
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subjective feelings often accompany an absence of 
social interaction (Pettigrew, Donovan, Boldy, & 
Newton, 2014; Weldrick & Grenier, 2018; Zavaleta, 
Samuel, & Mills, 2017). Indeed, Weldrick and Grenier, 
(2018, p. 78) state that, “definitions began to move 
away from defining social isolation as entirely objec-
tive or subjective, and towards the development of 
multi-pronged definitions that included objective and 
subjective dimensions.” Thus, objective and subjective 
dimensions of social isolation (including social network 
and loneliness components) are intertwined (Pettigrew 
et al., 2014), do not necessarily completely overlap 
(Nicholson, 2009), and may be well-suited for inclu-
sion within a composite index.

Another reason why the perception of loneliness can 
be conceptually connected to social isolation is that 
loneliness and isolation share many precursors and 
outcomes (Alspach, 2013; Valtorta et al., 2016; Wister & 
Menec, 2018). For instance, both are important corre-
lates of health and well-being in middle and later life, 
albeit to different degrees, including mental health, 
frailty and chronic illnesses, and mortality, as well as 
life satisfaction and happiness (Courtin & Knapp, 
2015; Leigh-Hunt et al., 2017; Holt-Lunstad, Smith, 
Baker, Harris, & Stephenson, 2015; de Jong Gierveld, 
Keating, & Fast, 2015; National Seniors Council, 2016; 
Stringhini et al., 2012; Wister & Menec, 2018). Thus, 
whereas both social isolation and loneliness have been 
linked to health and well-being among older adults, it 
is unclear which aspect is most important, hence the 
need for tools that take both into account as well as 
separately.

Research into the predictors and outcomes of social 
isolation and loneliness has been challenged not only 
by conceptual and measurement complexity, but also 
by contextual factors. For instance, there is a higher 
likelihood of chronic social isolation and/or chronic 
loneliness among the most vulnerable older adults, who 
are typically not examined or not well-represented in 
surveys. With respect to correlates and outcomes, there 
is evidence that social isolation and loneliness are 
associated with several socio-demographic factors: 
advanced age; widowhood; living alone; low educa-
tion, income, or poverty; and not having children. In 
addition, persons experiencing isolation over long 
periods include those with episodic or lifelong phys-
ical and mental health issues (including seniors with 
Alzheimer’s disease or other related dementias, frailty, 
sensory loss, or multiple chronic illnesses); those 
older adults having immigrant and/or ethnic status, 
or seniors who are lesbian, gay, bisexual, or transgen-
dered; caregivers with heavy burden; and those living in 
rural or remote areas and who often experience chal-
lenges relating to technology (costs, literacy, comfort) 
including telephone systems, computers, and social 

media (de Jong Gierveld et al. 2015; Kirkland et al., 2015; 
National Seniors Council, 2014a, 2014b, 2016). Thus, 
contexts under which social isolation or loneliness is 
associated with risk and protective factors are multi-
faceted, and may be elucidated through the use of 
new measures of social isolation (Zavaleta et al., 
2017).

Although individual measures of social isolation and 
loneliness may be appropriate for certain research 
questions, other research may be enhanced by using a 
multi-level composite social isolation measure that 
combines both subjective and objective dimensions.

Conceptual Framework for a Social Isolation 
Composite Measure

Valtorta et al. (2016) have developed a framework for 
assessing social isolation and loneliness measurement 
tools. In a systematic review of measures, the authors 
identified 54 instruments (see Valtorta et al., 2016: 
Table 1, pp. 4–5). Individual items of all measures were 
assessed and mapped according to two dimensions: 
structure versus function (vertical axis), and degree of 
subjectivity of the questions in the scale (horizontal). 
Structural social isolation refers to objective elements, 
such as the social network linkages (marital status, 
number and type of people with whom one interacts, 
size and density of social network, etc.). Functional ele-
ments refer to the qualitative and behavioural benefi-
cial components that are the result of interactions 
between people and which are shaped by the quality, 
quantity, and type of social support given or received 
(emotional help, instrumental or tangible assistance, 
companionship) (Harasemiw et al., 2017; Stringhini 
et al., 2012; Valtorta et al., 2016).

The second dimension is the degree to which items 
are objective or subjective. Questions asking about 
the number of family or friends that they see over a 
period of time is on the objective end of the spectrum. 
Subjective questions ask about the availability, ade-
quacy, and feelings associated with the social rela-
tionships, in that order. Overall, most instruments 
with primarily structural social isolation items tend 
to be more objective; those that are more functional 
range between objective and subjective. This results 
in three primary combinations of these two dimen-
sions; however, some instruments capture multiple 
domains along these continuums. Examples of com-
monly used instruments that fall within the three 
primary domains include these four: (a) structural, 
objective: the Berkman-Syme Social Network Index 
(Berkman & Breslow, 1983); (b) functional, objective 
and subjective items: Medical Outcomes Study (MOS) 
Scale (Sherbourne & Stewart, 1991); (c) functional, 
subjective: 11-item de Jong Gierveld Loneliness Scale 
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Table 1: Descriptive statistics and mapping scores for social isolation index variables, outcomes, and co-variates (n = 21,491)

Ordinal Structural Objective Items: Community  
Participation Response Set CLSA-SII Value Frequency (%)

Frequency of Participation in Family / Friends  
Activities out of the Household (Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

849 (4.0)
10,077 (46.9)
8,041 (37.4)
2,109 (9.8)
381 (1.8)
34 (.2)

a

Frequency of Participation in Religious Activities  
(Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

223 (1.0)
6,903 (32.1)
2,083 (9.7)
2,903 (13.5)
9,347 (43.5)

32 (.1)

b

Frequency of Participation in Clubs or Fraternal  
Organization Activities (Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

84 (.4)
1,582 (7.4)
3,102 (14.4)
1,361 (6.3)

15,324 (71.3)
38 (.2)

c

Frequency of Participation in Educational or Cultural  
Activities (Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

94 (.4)
2,406 (11.2)
7,543 (35.1)
6,348 (29.5)
5,061 (23.6)

39 (.2)

d

Frequency of Participation in Association Activities  
(Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

158 (.7)
2,155 (10.0)
4,108 (19.1)
3,425 (15.9)
11,577 (53.9)

68 (.3)

e

Frequency of Participation in Other Recreational  
Activities (Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

766 (3.6)
6,789 (31.6)
4,889 (22.7)
1,870 (8.7)
7,115 (33.1)

62 (.3)

f

Frequency of Participation in Sports or Physical  
Activities with Others (Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

1,715 (8.0)
8,823 (41.1)
2,446 (11.4)
1,122 (5.2)

7,346 (34.2)
39 (.2)

g

Frequency of Participation in Volunteer or Charity  
Work (Past 12 Months)

At least once a day
At least once a week
At least once a month
At least once a year

Never
Missing

0
2.5
5
7.5
10
—

1,715 (8.0)
8,823 (41.1)
2,446 (11.4)
1,122 (5.2)

7,346 (34.2)
39 (.2)

h

(de Jong Gierveld et al., 2015); and (d) both structural 
and functional, objective and subjective items: 11-item 
DUKE-UNC Functional Support Inventory (Powers, 
Goodger, & Byles, 2004).

The positioning of commonly used social isolation, 
loneliness, or social support scales according to these 
two dimensions can help to identify key content areas 
for a composite social isolation index. Most surveys 

Continued
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Ordinal Structural Objective Items: Community  
Participation Response Set CLSA-SII Value Frequency (%)

Continuous Structural Objective Items:
Transformed Social Network Quantity Range Mean

Standard 
Deviation

Missing
(%)

Number of Children
Number of Friends
Number of Neighbours
Number of Siblings
Number of Other Relatives
Number of People Known Through Work or School
Number of People Known Through Community Involvement
Number of People Known Through Other Activities

0 to 10
0 to 10
0 to 10
0 to 10
0 to 10
0 to 10
0 to 10
0 to 10

8.66
9.34
8.65
8.82
6.78
6.29
6.29
7.58

.84

.87
1.68
1.07
2.78
4.00
3.77
3.32

9 (0)
69 (.3)

216 (1.0)
44 (.2)

450 (2.1)
347 (1.6)
282 (1.3)
429 (2.0)

i
j
k
l
m
n
o
p

Ordinal Structural Objective Items: Last Time Visited Response Set
CLSA_SII

Value Frequency (%)

Children Outside of Household Within the last day or two
Within the last week or two

Within the past month
Within the past 6 months

Within the past year
More than 1 year ago / N/A

Missing

0
2
4
6
8
10
—

6,708 (31.2)
7,704 (35.8)
2,372 (11.0)
1,850 (8.6)
325 (1.5)

2,339 (10.9)
192 (0.9)

q

Siblings Outside of Household Within the last day or two
Within the last week or two

Within the past month
Within the past 6 months

Within the past year
More than 1 year ago / N/A

Missing

0
2
4
6
8
10
—

1,913 (8.9)
4,183 (19.5)
2,793 (13.0)
4,337 (20.2)
1,716 (8.0)

6,513 (30.3)
36 (.2)

r

Other Relatives Outside of Household Within the last day or two
Within the last week or two

Within the past month
Within the past 6 months

Within the past year
More than 1 year ago / N/A

Missing

0
2
4
6
8
10
—

3,236 (15.1)
5,967 (27.8)
3,047 (14.2)
4,298 (20.0)
1,484 (6.9)
3,373 (15.7)

87 (.4)

s

Close Friends Outside of Household Within the last day or two
Within the last week or two

Within the past month
Within the past 6 months

Within the past year
More than 1 year ago / N/A

Missing

0
2
4
6
8
10
—

7,219 (33.2)
8,184 (38.1)
2,322 (10.8)
1,546 (7.2)
254 (1.2)

2,008 (9.3)
47 (.2)

t

Neighbours Outside of Household Within the last day or two
Within the last week or two

Within the past month
Within the past 6 months

Within the past year
More than 1 year ago / N/A

Missing

0
2
4
6
8
10
—

6,334 (29.5)
5,502 (25.6)
1,817 (8.5)
1,771 (8.2)
559 (2.6)

4,318 (20.1)
1,191 (5.5)

u

Ordinal Structural Objective Weighted Item Response Set
CLSA-SII

Value Frequency (%)

Living Alone No
Yes

Missing

0
10
—

15,512 (72.2)
5,972 (27.8)

7 (0)
Marital Status Partnered

Not partnered
Missing

0
10
—

14,287 (66.5)
7,197 (33.5)

7 (0)

Continued

Table 1: Continued
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typically provide other indicators, such as individual 
items embedded in other scales, or other indicators/
variables, that capture the three primary domains located 
along these two dimensions. Given the breadth and 
potential of the Canadian Longitudinal Study on 
Aging (CLSA), the present study provides a rationale 
for a composite index of social isolation based on CLSA 
measures that cover three of the four primary domains 
in the Valtorta et al. (2016) conceptualization frame-
work. These include (a) structural social isolation with 
objective measurement; (b) functional social isolation 
with objective measurement; and (c) functional social 
isolation with subjective measurement. There is no 
scale covering both structural and functional objective 
and subjective domains together; therefore, we did not 
include this domain.

Methods
Design and Sample

This research utilized a subset of the baseline wave 
of the CLSA data set. Launched in 2010, this 20-year 
panel study of persons aged 45 to 85 has been  
funded primarily by the Canadian Institutes for Health 
Research (CIHR), Canada’s federal granting agency for 

health research. Data collected at baseline included 
biological, clinical, psychosocial, and societal infor-
mation that influence disease, health, and well-being 
(Raina et al., 2009). The CLSA participants were ran-
domly selected and invited to participate from the 
population aged 45 to 85 (excluding those living in 
institutional full-time military, persons living on 
federal First Nations reserves, and the three northern 
territories), resulting in a total sample of 51,338. The 
sampling method is the same as that used by Statistics 
Canada for its Canadian Community Health Survey 
(CCHS) – Healthy Aging 2008/2009 survey, and  
included participants from that study in its recruitment, 
supplemented with Provincial Health Registries, 
telephone sampling using random digit dialling, and 
the Quebec Longitudinal Study on Nutrition and Aging. 
The sample contains weights to adjust for sampling 
error and to produce a sample that is representative of 
the targeted Canadian population (Raina et al., 2009).

The present research used all persons aged 65 and older 
(n = 21,491; mean age 72.87, 53.5% women) drawn 
from the CLSA full baseline data (n = 51,338), since fol-
low-up data were not available. The full CLSA sample 
included a tracking cohort and comprehensive cohort. 
The tracking cohort received telephone interviews from 

Ordinal Structural Objective Items: Community  
Participation Response Set CLSA-SII Value Frequency (%)

Continuous Functional Objective Items:  
Transformed MOS Social Support Scales Range Mean

Standard 
Deviation

Missing
(%)

Affectional Support
Emotional/Informational 
Positive Social Interaction
Tangible Support

0 to 10
0 to 10
0 to 10
0 to 10

1.37
1.99
1.72
1.74

2.00
1.99
2.00
2.10

202 (.9)
930 (4.3)
224 (1.0)
655 (3.0)

x
y
z
∞

Ordinal Functional Subjective Items: Response Set
CLSA_SII

Value Frequency (%)

How often did you feel lonely? (in the past week) All of the time (5-7 days)
Occasionally (3-4 days)

Some of the time (1-2 days)
Rarely or never (less than 1 day)

Missing

10
6.67
3.33

0
—

602 (2.8)
1,855 (8.6)
2,517 (11.7)

16,465 (76.6)
51 (.2)

α

Desire to participate in more activities  
(in the past 12 months)

No
Yes

Missing

10
0
—

14,396 (67.0)
7,036 (32.7)

59 (.3)

Ω

Equations to Calculate CLSA Social Isolation Index
Structural Objective (SO) Equation:

Community Participation Items (a + b + c + d + e + f + g + h) / 8 = A
Social Network Items (i + j + k + l + m + n + o + p) / 8 = B
Last Time Visited Items (q + r + s + t + u) / 5 = C
Living Alone (v) = D
Marital Status (w) = E
(A + B + C + D + E) / 5 = SO
Functional Objective (FO) Equation: (x + y + z + ∞) / 4 = FO
Functional Subjective (FS) Equation: (α + Ω) / 2 = FS
CLSA-SII Social Isolation Total Scale: (SO + FO + FS) / 3

Table 1: Continued
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one of four computer-assisted telephone interview 
sites across Canada. Comprehensive participants were 
randomly selected within age/sex strata from within 
25 km of dense population data sites, or within 50 km 
of data collection sites in areas with a lower population 
density. Participants for this cross-sectional data set ini-
tially completed a face-to-face interview at home with a 
data collector who utilized a laptop-computer-assisted 
interviewing instrument. After this home interview, 
participants would visit their local data collection site in 
order to undergo additional computer-assisted inter-
views and clinical assessments. The 11 data collec-
tion sites for the CLSA were located in Victoria, BC; 
Vancouver, BC; Surrey, BC; Calgary, AB; Winnipeg, 
MB; Hamilton, ON; Ottawa, ON; Montreal, QC; 
Sherbrooke, QC; Halifax, NS; and St. John’s, NFLD.

Sample weights were used to correct for sampling 
error by age, gender, and geographic location for the 
combined data set. The independent and dependent 
variables had minimal (under 3%) missing cases. 
Missing data for these variables were list-wise deleted 
in the analyses.

Measures

Social Isolation Index Measures and Standard Scoring
A number of measures were available to develop the 
Social Isolation Index using the Canadian Longitudinal 
Study on Aging (CLSA-SII), representing combinations 
of structural-functional and objective-subjective dimen-
sions of social isolation and loneliness. Frequencies and 
descriptive statistics are shown in Table 1.

Structural, Objective Variables
Several different structural areas of the social network 
have been included in prior measures and research 
among older adults. Research has established that 
engagement in a diverse social network that entails 
not only the structural elements of the number and 
frequency of seeing family and friends, living arrange-
ment, and marital status, but also connections to the 
wider community environment, affects health and 
well-being as people age (Harasemiw et al., 2017; 
Stringhini et al., 2012; Zavaleta et al., 2017). We selected 
five domains of variables (numbered 1 to 5 in the list 
below) from the CLSA that fall within the structural, 
objective dimension. These are presented beginning 
with the broader network structure (community 
participation, network size, and frequency of con-
tact) and moving to the narrower network structural 
elements (living arrangement and marital status).

 (1)  Domain 1: Eight separate variables measuring Frequency 
of Community/Social Participation were included, 
using frequency of participation in each over the past 
12 months. The eight activities reported in the CLSA data 

set include those identified as sport; religious, volunteer 
or charity work, clubs or fraternal, educational or cul-
tural, neighbourhood associations, other recreational, 
and family/friends outside of the home. The response 
set included at least once a day, at least once a week, at 
least once a month, at least once a year and never.

 (2)  Domain 2: Number of network members (counts) in eight 
separate network nodes were included in this domain 
(number of close friends, number of neighbours, number 
of people known through other activities, number of 
people known through community involvement, number 
through work or school, number of living biological and 
step children, number of siblings, and number of relatives).

 (3)  Domain 3: Network member visits included responses to 
the last time that the participant saw people outside of 
the household from the following five network group-
ings: children, siblings, other relatives, friends, and 
neighbours. The response set included those within the 
last day or two, within the last week or two, within the 
past month, within the past 6 months, within the past 
year, and more than 1 year ago.

 (4)  Domain 4: Living arrangement was dichotomized into 
alone/not living alone, given the importance of living on 
one’s own for social isolation.

 (5)  Domain 5: In this domain, marital status was dichoto-
mized from “single, never married or never lived with 
a partner”, “married/living with a partner in a com-
mon-law relationship”, “widowed”, “divorced”, and 
“separated” into a binary variable with “married/
common-law” and “non-married/non-common-law” 
categories.

Functional, Objective Scale with Four Subscales. A number 
of social support scales have been developed to tap 
into the functions that different types of social support 
performs for individuals in the areas of health and 
well-being, especially as individuals age (Leigh-Hunt 
et al., 2017; Holt-Lunstad et al., 2015; National Seniors 
Council, 2016). It is well-established in the social 
support literature that the frequency of contact or 
other structural network characteristics do not directly 
measure the quality of contact or relationships, since 
some contact can be negative. Therefore, measures 
that reflect functional aspects of support are also 
needed, and may indeed interact with, or perhaps be 
more important, than structure alone (Fuller-Iglesias, 
2015). It is also recognized that social support is multi-
dimensional and ranges from affective to instrumental 
types (Valtorta et al., 2016).

The Medical Outcome Study (MOS) Social Support 
Survey Scale (Sherbourne & Stewart, 1991) is an objec-
tively measured scale with four subscales that was 
used to capture this domain in the CLSA. This measure 
is one of the most commonly used instruments that 
falls in the functional domain using items that fall 
more closely into objective types. The MOS consists of 
19 items measuring social support along four internal 
subscales: emotional/informational support, affectionate 
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support, tangible support, and positive social interac-
tion. Emotional/informational items ask whether a 
person has someone to listen and to advise them in cri-
sis situations. Affectionate support items ask whether 
a person has someone to love and/or who loves them. 
Tangible support items ask a respondent about whether 
they have someone who can help them if sick, and/or 
to help with daily chores such as preparing meals. Posi-
tive social isolation items ask whether the respondent 
has someone with whom they can have fun, and engage 
in enjoyable leisure activities. Each question in the scale 
(items shown in Table 1) ranges from 1 (none of the 
time) to 5 (all of the time), where higher scores indicate 
greater levels of social support. We used the four sepa-
rate subscales in order to measure each of these func-
tional social support types on the composite social 
isolation index (see scoring below).

Functional, Subjective Measures. Loneliness scales have 
been used to capture a functional, subjective domain 
of social isolation and social support. Perceptions of 
loneliness have been shown to lower health-related 
quality of life, health status, and health care utiliza-
tion among older adults (Courtin and Knapp, 2015; 
Coyle and Dugan, 2012; de Jong Gierveld et al., 2015; 
Kobus-Matthews et al., 2010; Valtorta et al., 2016). The 
only available loneliness measure in the CLSA was 
based on a single item from the Center for Epidemio-
logical Studies Depression Scale (CES-D) (Radloff, 1977) 
that assessed how often a participant felt lonely over 
the past week. The response set ranged from “all of the 
time, 5–7 days”, “occasionally, 3–4 days”, and “some of 
the time, 1–2 days” to “rarely or never, less than 1 day”. 
Participants were also asked a functional, subjective 
question if they wanted to participate in more activ-
ities, allowing for a second measure tapping into this 
domain. Finally, another functional, subjective measure, 
Desire to Participate in More Activities, was a con-
structed with a yes, no response set.

In order to standardize different types and distributions 
of social isolation measures, we employed a mapping 
system (converting all measures into scores between 0 
and 10), which has been used as a normalization pro-
cedure for a multimorbidity resilience composite 
measure (Wister et al., 2018) and the development of a 
successful aging index (Cosco, Stephan, & Brayne, 
2015). As detailed in Table 1 (see mapping values), we 
converted ordinal measures by dividing the number 
of responses into 10 proportionately. For example, a 
5-point Likert ordinal scale (1 to 5) would be con-
verted to 0, 2.5, 5, 7.5, and 10, from low social isolation 
to high. We used the same method for the 19 individual 
Likert response items contained in the four MOS sub-
scales, but divided by 19 to retain a 10-point range. 
Continuous measures (number of network members 
in each type) were divided by a divisor that converted 

the lowest value into 10 (highest social isolation) and 
highest to 0 (lowest social isolation) consistent with 
the index. Note that there were different maximum 
values for each of the different membership numbers 
(children 0–20, siblings 0–50, relatives 0–100, friends 
0–90, and neighbours 0–90), which required different 
divisors as shown in Table 1. The dichotomous vari-
able (desire to participate in more activities) was coded 
as 0 and 10, where some desire was coded as 10 and no 
desire as 0, again resulting in a score of 0–10.

In order to standardize the three social isolation dimen-
sions, the scores for all sub-index variables were 
summed and divided by the total to convert into a 0–10 
scale. Equations showing calculations for the sub-indices 
as well as the total CLSA-SII appear at the bottom of 
Table 1. Thus, for the four domains in the structural, 
objective dimension, we added the individual converted 
scores and divided by the total number (resulting in 
an average with a range of 0–10). This weighted each 
of the four domains equally within the functional 
objective dimension. The domains were then added 
and divided by four to create a single 0–10 score for 
the structural, objective dimension. Similarly, after 
combining the converted individual item MOS sub-
scale scores into their respective subscales (emotional/
informational support, affection support, tangible 
support, and positive social interaction), we added 
and divided these by four resulting in a 0–10 score. 
Finally, we added the two dichotomous converted 
scores for the functional, subjective dimension (lone-
liness and desire for more activities) and divided by 
two in order to produce a 0–10 score. Finally, these 
three-dimension scores were added and divided by 
three to create the single CLSA-SII composite score 
(0–10). Higher scores indicated greater social isola-
tion levels for all variables.

Concurrent Validity Outcome Measures
We assessed the concurrent validity of the CLSA-SII 
with the following four measures: life satisfaction, 
depression score, perceived health, and perceived 
mental health (see Table 2). We selected these on the 
basis of extensive literature establishing their associ-
ation with social isolation (Courtin & Knapp, 2015; 
de Jong Gierveld et al., 2015; Leigh-Hunt et al., 2017; 
Stringhini et al., 2012; Zavaleta et al., 2017). The Diener 
Satisfaction with Life Scale (Diener, Emmons, Larsen, & 
Griffin, 1985) ranges from 5 to 35 with higher scores 
indicating greater life satisfaction. Individual ques-
tions range from 1 (strongly disagree) to 7 (strongly 
agree). We measured depression using the CES-D 
Scale. It ranges from 0–30 and contains 10 questions 
on specific depression symptoms such as hopeful-
ness, appetite, loneliness, concentration, and so on. 
Each question has possible answers from 0 (rarely or 
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none of the time, less than 1 day) to 3 (most or all of 
the time, 5–7 days). Since loneliness is included in 
the CLSA-SII, and is one of the 10 items in the CES-
D, we removed it, resulting in a scale comprising the 
9 remaining items.

This measurement strategy has been used in other 
research on social isolation using the revised CES-D 
scale (Cacioppo, Hawkley, & Thisted, 2010). The removal 
of a single item in the CES-D scale has been shown 
to have a minimal effect, although comparisons to 
research using the original CES-D should be made 
with caution. Perceived health was based on the 
single item question “how would you rate you your 
health?” We dichotomized answers for this question 
into fair/poor (0) and good/very good/excellent (1) 
for the logistic regression analysis. Similarly, perceived 
mental health was based on the single item question 

“how would you rate you your mental health?”  
This was also split into fair/poor (0) and good/very 
good/excellent (1).

Co-variates
Given the importance of several socio-demographic 
correlates of social isolation, we adjusted for the effects 
of age, gender, education level, and total household 
income in logistic and linear regression analyses. As 
shown in Table 2, the age variable ranged from 65 to 
86. Gender was a dichotomous variable. The education 
level variable was assessed as to the highest degree, 
certificate, or diploma the participant had obtained. 
Because of the small number of categories, we dummy-
coded this variable with the level “no-post-secondary 
degree, certificate or diploma” as the reference cate-
gory. The other categories included “education below 

Table 2: Descriptive statistics for outcome variables and co-variates (n = 21,491)

Continuous Outcome Variables Range Mean
Standard
Deviation Missing (%)

CES-D Depression Scale – 9 items
SWLS Life Satisfaction Scale
SWLS Dichotomized

0 to 27
0 to 35
0 to 1

4.92
28.68
.55

4.11
5.93
.50

708 (3.3)
293 (1.4)
293 (1.4)

Ordinal Outcome Variables Categories Frequency (%)

Perceived Physical Health Poor / Fair
Good / Very Good / Excellent

Missing

2,747 (12.8)
18,707 (87.0)

38 (.2)

Perceived Mental Health Poor / Fair
Good / Very Good / Excellent

Missing

779 (3.6)
20,695 (96.3)

17 (.1)

Continuous Co-variate Range Mean Standard Deviation

Age 65 to 89 72.87 5.70

Categorical/Ordinal Co-variates Categories Frequency (%)

Gender Female
Male

Missing

11,491 (53.5)
10,000 (46.5)

0 (0)

Education High school or less No post-secondary degree, 
certificate or diploma

Trade certificate or diploma
Non-university certificate or diploma

University certificate below bachelor’s degree
Bachelor’s degree

University degree or certificate above bachelor’s
Missing

5,766 (26.8)
1,732 (8.1)

2,462 (11.5)
3,172 (14.8)
975 (4.5)

3,864 (18.0)
3,302 (15.4)

218 (1.0)

Household Income Less than $20,000 per year
$20,000 to $49,999
$50,000 to $99,999

$100,000 to $149,999
$150,000 and over Missing

1,502 (7.0)
7,844 (36.5)
7,529 (35.0)
1,935 (9.0)
902 (4.2)

1,779 (8.3)
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bachelor’s: trade certificate or diploma”, “bachelor’s 
degree”, and “university degree or certificate above 
bachelor’s degree” included as well. Total household 
income was also dummy coded with the level “less 
than $20,000” as the reference category, with “$20,000 
to $49,999”, “$50,000 to $99,999”, “$100,000 to 
$149,999”, and “$150,000 or above”. Frequencies and 
descriptive statistics are presented for the outcome 
variables and co-variates in Table 2.

Data Analyses

Initial examination of the continuous life satisfaction 
variable indicated that it was heavily skewed beyond 
the point of reasonable transformation, and the struc-
ture of the residual/fitted values violate assumptions 
for ordinary least squares regression. We therefore 
converted the Life Satisfaction Scale into a dichotomous 
variable based on the categorization as originally 
recommended by Diener et al. (1985). The higher value 
measured higher levels of life satisfaction. We per-
formed logistic regression analyses for the Life Satis-
faction Scale as well as the dichotomized Likert scale 
outcome measures (perceived health and perceived 
mental health), in order to assess associations with the 
CLSA-SII, adjusting for the socio-demographic vari-
ables. We used linear regression techniques for the 
CES-D scale. Odds ratios (OR) (with 95% confidence 
intervals), and significance levels are presented for the 
logistic regression analyses, with both unadjusted and 
adjusted models. Unstandardized beta coefficients 
(with 95% confidence intervals), standardized beta 
coefficients, and significance levels (unadjusted and 
adjusted) are reported for the linear regression.

Results
CLSA Social Isolation Index Patterns

The descriptive statistics for the CLSA-SII for the full 
sample resulted in a mean of 2.86 and standard devia-
tion of 1.55. Social isolation, as measured by the CLSA-
SII, was found to be higher among older males than 
older females (M = 3.10, SD = 1.57; and 2.60 and 1.48 
respectively). In addition, the CLSA-SII was higher 
among the very old. Among those aged 65–74, the 
mean was 2.74, with a standard deviation of 1.53; 
among those aged 75 and over, the mean was 3.06, 
with a standard deviation of 1.56. These patterns are 
similar to those found in other studies based on selected 
individual measures of social isolation and loneli-
ness using the CLSA (Wister & Menec, 2018).

Regression Analyses of Social Isolation Index

Table 3 shows a moderate inverse association (OR = 
.61±.01, p < .001) between the CLSA-SII and life  

satisfaction, both for the unadjusted model and ad-
justing for the effects of age, gender, education level, 
and total household income. Given that this associa-
tion is inverse, the odds ratio represents a .61 (OR) 
factor decrease in the probability of reporting high 
levels of life satisfaction compared to low levels for 
each unit change in the CLSA-SII, with odds ratios 
falling between unity (1) and zero for negative coef-
ficients (not shown here). In order to make comparisons 
with additional outcome measures in other studies 
that may entail positive associations (e.g., depres-
sion, stress, etc.), it is useful to also represent our results 
as odds ratios based on equivalent coefficients, but 
positive in direction. The inverse odds ratio (.61) is 
equivalent to a 1.64 OR (rounded) when converted 
into a positive association, indicating that the likeli-
hood of reporting low levels of life satisfaction com-
pared to high levels (reversed) is increased by 1.64 
for each unit change in the CLSA-SII.

We also observed an inverse moderate association 
between the CLSA-SII and perceived health (OR = 
.81±.03, p < .001), in both unadjusted and adjusted 
models. The probability of reporting good-excellent 
perceived health, compared to poor-fair, is decreased 
by a factor of .81 for each unit change in the CLSA-SII. 
When converted to a positive association, this is equiv-
alent to an odds ratio of 1.23.

A similar association emerged for CLSA-SII and per-
ceived mental health (OR = .66±.03, p < .001), again for 
unadjusted and adjusted conditions. The likelihood of 
reporting good-excellent perceived mental health, com-
pared to poor-fair, is decreased by a factor of .66 for each 
unit change in the CLSA-SII. This odds ratio based on an 
inverse association can be represented in positive form, 
which equates to 1.50 odds ratio factor change.

Turning to the linear regression results of the nine-item 
CES-D depression scale (loneliness item removed), we 
found a moderate association for the unadjusted model 
with the CLSA-SII (standardized beta = .35, p < .001), 
as well as the adjusted model (standardized beta = .34, 
p < .001). The unstandardized coefficients and 95 per 
cent confidence intervals are reported in Table 3.

Overall, these results show good concurrent validity of 
the CLSA-SII. It should be noted that odds ratios (for 
life satisfaction, perceived health, and perceived men-
tal health outcome variables) of this magnitude for the 
CLSA-SII, which we scaled with an interval range of 
10, are very strong, since they reflect unit change in the 
dichotomous-dependent variable. Similarly, the beta 
coefficients associated with the depression measure 
are also moderate in strength. In addition, the replica-
tion of these results in both the unadjusted and adjusted 
models indicates that the index is not affected by socio-
demographic conditions.
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Discussion
The topic of social isolation has received increasing 
attention in the gerontological literature, given rapid 
population aging and growing public health concerns 
arising from identified associations between its var-
ious measures and mortality and morbidity (Courtin & 
Knapp, 2015; Harasemiw et al., 2017; Leigh-Hunt et al., 
2017; National Seniors Council, 2016). However,  
research has been limited by the highly variable con-
ceptualization and measurement of this concept, which 
limits comparability. Research has established that 
social isolation is a multifaceted concept that captures 
the quantity and quality of social contact and interac-
tions with others, including structural aspects of one’s 
social network, functional social support components, 
and subjective feelings of loneliness and the desire to 
have greater social connections.

In an effort to develop a composite index of social iso-
lation, specifically based on the CLSA, we employed 
Valtorta et al.’s (2016) unique two-dimensional frame-
work for assessing social isolation and loneliness 
measurement instruments. The two dimensions entail 
structural-function and objective-subjective contin-
uums. The 24 measures used for the CLSA-SII were 
selected to represent three of the four measurement 
domains falling along the two axes of the framework. 
Given the different measurement, and unequal number 
of measures in each domain, we employed a mapping 
method of standardization used in other composite 
index development (Cosco et al., 2015; Wister et al., 
2018), and weighted these equally.

The CLSA-SII was regressed on four key outcome var-
iables: (a) life satisfaction scale, (b) a nine-item version 
of the 10-item CES-D depression scale (omitting the lone-
liness item), (c) perceived mental health and perceived 

health, and (d) the adjusted key socio-demographic 
factors of age, sex, education, and household income. 
The logistic and linear regression results supported 
moderate statistically significant associations in the  
expected directions. Although the available literature 
focusing specifically on social isolation and/or loneliness 
and similar outcome variables among older adults is 
sparse, there are some useful comparative studies.

Based on 5-year cross-lagged data from the United 
States’ Chicago Health, Aging and Social Relations Study 
(ages 50–68 at starting period), Cacioppo et al. (2010) 
found a weak-moderate inverse association (r = –.17, 
p < .05) between social network size and the CES-D 20-
item scale (loneliness item removed) at baseline. The 
authors uncovered a similar strength association (pos-
itive) between loneliness and depression, after adjust-
ing for co-variates. In comparison, the CLSA-SII was 
shown to have a stronger association with the CES-D 
(loneliness removed) (standardized beta = .34, p < .001).

In a study of older adults using the U.S. National Social 
Life, Health, and Aging Project of community-based 
older adults, Cornwell and Waite (2009) examined the 
effects of social disconnectedness and perceived isola-
tion on both self-rated physical and mental health. 
Social disconnectedness was measured using a scale of 
eight items capturing the number and lack of connect-
edness to a variety of social network members; loneli-
ness was measured using a nine-item scale including 
perceptions of loneliness and perceived lack of social 
support. Social disconnectedness and loneliness dem-
onstrated independent weak-moderate associations 
with dichotomized measures of self-rated physical and 
mental health, net of socio-demographic co-variates. The 
odds ratios for social disconnectedness were .72 and 
.83 for self-rated physical and mental health respectively 
(controlling for age, gender, education, race, partner 

Table 3: Logistic and linear regression for CLSA-SII on life satisfaction and health outcomes, adjusting for age, gender, education, 
and income (n = 17,769)

Logistic Regression

Social Isolation Index

Unadjusted Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Life Satisfactiona 0.61 (0.60–0.62)* 0.61 (0.60–0.62)*
Perceived Healthb 0.79 (0.76–0.81)* 0.79 (0.77–0.81)*
Perceived Mental Healthc 0.66 (0.63–0.68)* 0.66 (0.63–0.68)*

Unadjusted Adjusted
Linear Regression Unstandardized Beta  

(95% CI) / Standardized Beta
Unstandardized Beta  

(95% CI) / Standardized Beta
CES-Depression 9 Scale 0.91 (0.87–0.95)* / 0.35 0.89 (0.87–0.92)* / 0.34*

* p < .001.
a Categorized as per Diener et al. (1985), with higher values indicating greater levels of life satisfaction.
b Grouped into fair/poor (0) and good/very good/excellent (1).
c Grouped into fair/poor (0) and good/very good/excellent (1).
CI = Confidence interval.
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status, co-morbidities, and loneliness) (Cornwell & 
Waite, 2009). These are very similar to the magnitude 
of the odds ratios (.81 and .66 respectively) in our study 
using the CLSA-SII on self-rated physical and mental 
health, using identical dichotomous categories, after 
adjusting for socio-demographic co-variates. Cornwell 
and Waite (2009) also found a similar weak-moderate 
association for their loneliness measure on self-rated 
physical health, but a stronger one for self-rated men-
tal health than uncovered for their disconnectedness 
measure.

Taken together, this research suggests that the CLSA-
SII can be used with confidence in future studies, 
which is important since the number and variation of 
social isolation indicators pose methodological chal-
lenges to researchers, such as over-specification of 
models and collinearity among independent variables. 
The development of the CLSA-SII allows for additional 
research into social isolation that can be used in the 
CLSA. Furthermore, the CLSA-SII provides an easily 
replicated comprehensive measure with proven out-
come concurrent validity and does not appear to be 
influenced significantly after adjusting for key socio-
demographic variables, indicating psychometric prop-
erties that can be directly compared across studies. For 
example, approximately 75 per cent of the measures 
used in the CLSA-SII were identified in the well-known 
U.S. Health and Retirement Study, which include vari-
ables that represent the same three social isolation 
dimensions used in our study.

A number of limitations of this research can be identi-
fied. First, the CLSA-SII is constrained by the available 
measures of social isolation available in the data set. 
While the index is comprehensive, there may be other 
potential measures and conceptual framing of the 
index. Second, the development of similar measures in 
other surveys may not have an identical set of measures, 
thus limiting its reproducibility as we have discussed. 
Third, the assessment of concurrent validity focuses on 
four outcome variables and can be extended to others. 
Finally, the use of baseline CLSA data restricted the 
testing and interpretation of our results based on the 
CLSA-SII.

Future research needs to examine the usefulness of this 
measure in comparative research, such as similar index 
development using other major surveys. Another issue 
is the need to employ longitudinal data to address the 
bidirectionality of social isolation and its protective, 
risk, and outcome factors. For example, social isolation 
can attenuate well-being and quality of life in old age 
and heighten levels of depression, resulting from the 
separation of individuals from their informal social net-
works, community supports, and health care systems. 
Alternatively, persons experiencing poor psychological 

health can separate themselves from important sup-
port networks and associated supports which, if 
harnessed, could actually alleviate these conditions. 
In addition, longitudinal data would allow for exami-
nation of changes in trajectories of social isolation and 
those associated with significant health transitions 
in old age (e.g., multimorbidity, mental health, and 
well-being, as well as health care utilizations) (Wister, 
Levasseur, Griffiths, & Fyffe, 2015). It is hoped that the 
CLSA-SII will generate new research in the growing 
and timely field of social isolation among older adults.
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