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Abstract
Background and Objectives: Social isolation is known to be detrimental to the health of older adults, yet there is no brief 
instrument to measure it. The objective wasto describe the psychometric testing of a brief instrument constructed from 
theoretical underpinnings to measure social isolation in older adults.
Research Design and Methods: A sample of 9,245 participants, all aged 60 years and older, was obtained from 44 states 
in the United States. Summary descriptive statistics were calculated, followed by exploratory factor analysis using Geomin 
rotation and subsequently confirmatory factor analysis (CFA). After finding the best model, differential item functioning 
(DIF) was conducted using a multiple indicator multiple cause structural equation model to determine if item responses 
differed by gender or race after controlling for level of social isolation. Internal consistency was calculated and validity was 
assessed by correlating factor scores with 2 external measures.
Results: Exploratory factor analysis resulted in all items having statistically significant loadings. CFA showed the 2-factor 
model demonstrated excellent fit (CFI = 0.997, RMSEA = .038). The 2 factors were labeled connectedness and belongingness. 
After adjusting for demographic variables, no evidence suggested DIF. Internal consistency was good (alpha = .77) and the 
scale moderately correlated with the Social Network Index (r = .47).
Discussion and Implications: The Social Isolation Scale has been shown to be an effective measure of social isolation in 
older adults. Using this concise instrument to quickly measure social isolation in a fast-paced health care environment 
would be beneficial to health care providers and patients.

Keywords: Social networks,  Measurement, Psychometrics

Preserving the social well-being of older persons, and 
preventing or mitigating social isolation, is important to 
their quality of life (Hawton et al., 2011). Social isolation, 
which represents the opposite of social well-being, may be 
preventable or reversible if risk factors are accurately iden-
tified and addressed in clinical settings. Health care profes-
sionals who provide care to older adults may have access 
to instruments that measure similar psychosocial constructs 

such as loneliness, depression, social support, and social net-
works. However, a brief instrument that specifically meas-
ures social isolation created from theoretical underpinnings 
has not been available, possibly leading to poor under-
standing of what social isolation actually means. Without 
this understanding, the distribution, extent, and implica-
tions of social isolation in older adults will continue to be 
underestimated.

Copyedited by: PKN

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article-abstract/doi/10.1093/geront/gnz083/5519348 by Liberty U

niversity Library user on 27 N
ovem

ber 2019

mailto:nicholas.nicholson@quinnipiac.edu?subject=


Epidemiology of Social Isolation in Older Adults

Prevalence data are necessary to demonstrate the burden 
of social isolation on a vulnerable population. However, 
data on the prevalence of social isolation in community-
living older adults, as currently measured, vary widely. 
Prevalence is reported as high as 49.8% and as low as 2% 
(Dickens, Richards, Greaves, & Campbell, 2011; Ibrahim, 
Abolfathi Momtaz, & Hamid, 2013; Nicholson, 2012). 
A more recent study examining the epidemiology of social 
isolation found its prevalence to be 24% (Cudjoe et  al., 
2018). The variability in reported prevalence is attributable 
to differences in definition and, most importantly, incon-
sistent measurement of the construct. These measurement 
inconsistencies are largely due to an absence of a psycho-
metrically tested, valid, and reliable instrument that meas-
ures social isolation.

Iliffe et  al. (2007) found that the risk for social isola-
tion increases with advancing age. Social isolation is not 
exclusive to older adults, but transitioning to older adult-
hood may present factors that contribute to an increased 
level of social isolation. These factors can include the loss 
of a spouse, self-report of declining health, living alone, de-
cline in functional status, increased depressive symptoms, 
impaired mobility, and decreased psychological or cogni-
tive functioning (Clark et al., 2012; Cohen-Mansfield and 
Parpura-Gill, 2007; Theeke, 2009; Turner & Brown, 2010).

Negative Health Outcomes of Social Isolation

Social isolation is especially detrimental to the health 
of older adults. Socially isolated older adults are at 
increased risk for all-cause mortality (Pantell et al., 2013; 
Tanskanen & Anttila, 2016), rehospitalization (Giuli, Papa, 
Mocchegiani, & Marcellini, 2012), avoidable admissions 
(Longman, Passey, Singer, & Morgan, 2013), lower quality 
of life (Hawton et  al., 2011), lower cognitive function 
(Franck, Molyneux, & Parkinson, 2016; Shankar, Hamer, 
McMunn, & Steptoe, 2013), poor nutrition (Boulos, 
Salameh, & Barberger-Gateau, 2017), and lower overall 
well-being (Golden, 2009). These negative health outcomes 
are well documented, yet there are few methods available 
to measure social isolation in older adults concisely and in 
a way that distinguishes it from related concepts such as 
social networks. To address this gap in practice, the authors 
set out to develop the Social Isolation Scale (SIS).

Theory/Theoretical Underpinnings

Nicholson (2012, 2009) found that social isolation was 
not frequently assessed because of the lack of conceptual 
clarity on the topic. Over time, the concept of social isola-
tion evolved from, “simply including the objective aspect 
of very small social networks to include both the objective 
and subjective components” (Nicholson, 2009, p.1346). 
The social isolation definition that we used for this work 

is as follows: “the distancing of an individual psycho-
logically or physically, or both, from his or her network 
of desired or needed relationships with other persons.” 
(Nicholson, 2016 p.  102). It can be thought of as a loss 
of place within one’s group(s). The number and type of 
relationships, in conjunction with how the person feels 
about the relationship, make up the essence of social iso-
lation. In our previous work we found that social isola-
tion has up to five components: belonging, social contacts, 
quality relationships, fulfilling relationships, and engage-
ment with the others (Nicholson, 2012, 2009). These five 
components can be grouped into two dimensions, connect-
edness and belongingness. Conceptual mapping is a process 
often undertaken by those interested in theory to illustrate 
connections between concepts. When conceptually mapped, 
the social contacts and relationship quality components fall 
under the connectedness dimension. Likewise, belonging, 
fulfilling relationships, and engagement fall under the be-
longingness dimension. The specific questions that make up 
the instrument designed to measure social isolation in older 
adults, the SIS, reflect these dimensions (see Supplementary 
Appendix).

The theoretical underpinnings of the SIS come from the 
Roy Adaptation Model (Roy & Andrews, 1999) and the 
model created by Berkman, Glass, Brissette, and Seeman 
(2000) regarding social networks. These foundations help 
frame social isolation as a multifaceted phenomenon. On 
the basis of the theoretical work of Roy & Andrews (1999), 
social isolation may be considered an ineffective adaptive 
process related to social integration, which may be to some 
extent outside of a person’s control. Although the focus 
in this research is on factors related to social isolation at 
the individual level, this is a multilevel problem affected 
by macrolevel constructs. Social isolation occurs because 
of the interplay of a complex set of circumstances at the 
individual, social network, community and societal levels. 
According to the Berkman et al. (2000) model, the quanti-
tative aspect of social isolation (number of family, friends, 
and neighbors) can be placed in a broader context that 
begins with social structural mechanisms that lead to the 
formation of social networks and, through psychosocial 
conditions, eventually lead to the individual factors. Once 
the older adult is accurately identified as being socially iso-
lated, the older adult could be restored to an adaptive state 
through intervention (e.g., changes in social behavior). 
As our measure was originally constructed, the authors 
considered how macro level social-structural factors, in 
conjunction with individual-level factors, influenced the 
older adult’s level of social isolation (belongingness and 
connectedness).

Because there is conceptual ambiguity in the literature, it 
is important to succinctly define and differentiate concepts 
that are closely related to social isolation including social 
networks, social support, and loneliness. Social networks 
are defined as “the web of social relationships that sur-
round an individual and the characteristics of those ties” 
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(Berkman et  al., 2000, p.847). Social networks can be 
thought of as the interactive group of persons who pro-
vide give and take (Langford, Bowsher, Maloney, & Lillis, 
1997). A person’s social network is often seen as an ob-
jective measure of the number of contacts surrounding 
that person. A focus on the specific connection (or feeling 
of connection) which the individual has to others is not 
part of that concept. Social isolation includes, but goes be-
yond, the objective aspect of social networks. Though so-
cial networks may be measured by the number of people 
therein, social isolation can develop subjectively, perhaps 
as a result of a diminished perceived quality in those social 
relationships (belonging). The definition of social support is 
“the interactive process in which emotional, instrumental, 
or financial aid is obtained from one’s social network” 
(Bowling, 1991, p.69). Social support involves a person’s 
social network providing, in a sense, goods and services. 
Cattan and Ingold (2003) define loneliness as a “subjec-
tive, unwelcome feeling of lack or loss of companionship” 
(p.13). On the basis of this definition of loneliness, the con-
cept is the subjective feeling of the person experiencing it. 
From a clinical point of view, assessing loneliness may be 
akin to assessing pain in a patient. Social isolation is dis-
tinct from loneliness, as it focuses on a combination of both 
subjective and objective aspects of relationships. A factor 
analysis by Lubben and Gironda (1996) showed that the 
concepts of loneliness, social support, and social networks 
were not identical.

Existing Measures (Similarities and Differences)

The most common existing social isolation measures in-
clude the Social Network Index (SNI) (Berkman & Syme, 
1979), Lubben Social Network Scale (LSNS) (Lubben, 
1988), and a measure by Antonucci and Akiyama (1987), 
all of which measure social networks. The SNI was created 
after an examination of data from existing questions that 
were initially used for a different purpose (Berkman, 1977; 
Berkman & Syme, 1979). The four categories selected 
to comprise it were chosen due to their close connection 
with mortality rather than theoretical underpinnings. This 
measure may not be sensitive to change, and therefore 
would not be useful for detecting intervention outcomes. 
The LSNS was created from the SNI, thus it has many of 
the same flaws. Both the SNI and LSNS look primarily 
at the objective, quantitative nature of social networks 
(number of nodes, how many, and how often), rather than 
examining the subjective aspect and quality of the concept. 
Antonucci and Akiyama’s measure examined structural 
and functional aspects of social support networks. A lim-
itation stated by Antonucci and Akiyama (1987), was that, 
“ . . . considered in limited fashion, the relative importance 
and quality of support from family and friends was not 
examined.” (p. 526). In addition, Antonucci and Akiyama’s 
measure was described as a “ . . . somewhat tedious pro-
cedure” to administer, implying it may take an extended 

amount of time to complete (Antonucci and Akiyama, 
1987, p. 521).

In addition to focusing specifically on social networks, 
all of these measures were created many years ago and do 
not account for important developments in technology 
(e.g., E-mail, video chat, and internet) that may affect so-
cial isolation. With the SIS, the authors hoped to build on 
the solid foundation these measures created and advance 
the state of the science regarding the measurement of social 
isolation beyond them.

Creation of the Social Isolation Scale

During construction of the SIS, we considered theoretical 
underpinnings, measures of similar constructs, desired 
length of the instrument, and the extent to which each of 
the dimensions would be addressed in the questions. An 
initial draft of the instrument was created using theoretical 
underpinnings of social isolation and addressing important 
dimensions of it in older adults. The author group edited 
the draft, taking brevity into particularly careful consider-
ation. A  theoretically based questionnaire was created in 
order to measure social isolation accurately in this popu-
lation (see Supplementary Appendix for full instrument).

On the basis of the literature, we asked specifically 
about the number of face-to-face interactions with family 
friends and neighbors that occurred monthly. Given the 
shift in technology, we added a question about connecting 
with others through phone, E-mail, internet, and video 
chat. The literature suggested that it was important to 
know how many individuals the older adults had a close 
connection with. These made up the objective section. 
Given previous work (Nicholson 2009, 2012) related to 
the concept of social isolation, it was important to in-
clude questions related to the quality of relationships and 
time spent engaged with family, friends, and neighbors. 
Therefore, questions were included assessing the subjec-
tive aspect of being fulfilled, belonging, and time spent 
on social activities. Using data from a 2012 AARP 
Foundation survey, the authors set out to undertake psy-
chometric testing of the SIS using rigorous methodology. 
The results are described in this article.

Methods
AARP Foundation Tax‐Aide has been helping low‐to-
moderate‐income taxpayers increase discretionary income 
via tax service assistance, which ensures that they re-
ceive the maximum amount of applicable tax credits and 
deductions. AARP Foundation Tax‐Aide is available free 
to taxpayers with low-to-moderate income, with special 
attention to those aged 60  years and older. During most 
years, AARP Foundation Tax-Aide asks the taxpayers who 
use this service to complete a satisfaction survey about the 
assistance they received. However, for the year 2012, a so-
cial isolation and relationships questionnaire replaced the 
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typical satisfaction survey. The goals of this questionnaire 
were to psychometrically test the newly constructed SIS, 
and to determine the extent to which this population may 
have unmet needs related to limited social integration and 
relationships.

Participants were given the questionnaire by AARP 
Foundation volunteers, who explained that the purpose 
was to determine social isolation and relationship issues. 
If individuals were interested in completing the survey, 
they were asked to fill it out and return via mail in a pro-
vided postage paid and addressed envelope. In doing so 
they provided consent to participate, according to AARP 
Foundation procedures and policies. These surveys were 
anonymous with no identifying information requested. In 
order to ensure the protection of participants, this study 
was reviewed and approved by the Quinnipiac University 
Human Experimentation Committee/Institutional 
Review Board.

A total of 15,535 questionnaires were returned to 
AARP Foundation via postage paid envelopes from 624 
sites spanning 44 states. Questionnaires were completed 
by individuals aged 50  years or older. However, to be 
included in the psychometric analysis reported here, 
participants needed to be at least 60  years of age and 
had to have provided data for all six items of the so-
cial isolation instrument. A total of 3,783 (24% of total) 
participants under 60  years of age did not meet our 
criteria for age. Of the remaining 11,752 questionnaires, 
2,507 (16% of total) participants did not complete all 
six items in the SIS and were removed. This left a total 
of 9,245 (60%) participants included in the analysis. 
Unfortunately, an overall response rate cannot be calcu-
lated because AARP Foundation Tax-Aide did not track 
how many questionnaires were originally dispensed. 
Given the large sample size, the researchers assumed that 
excluding the participants who did not fill out all six items 
would not hurt the precisions of the parameter estimates. 
To verify this assumption, we reran the models using Full 
Information Maximum Likelihood, and all parameters 
were nearly identical to those with sample restricted to 
those with complete data.

Measures

The SIS consists of a total of six items, three of which are 
about family, friends, and neighbors, whereas the other 
three are about relationships. The first three questions ask 
participants to indicate certain frequencies; the last three 
ask participants to rate agreement on questions regarding 
relationships and activities (see Supplementary Appendix 
for complete version of the SIS). The responses for the fre-
quency section (questions 1a, 1b, and 1c) are based on a 
Likert scale, with response options of “None,” 1, 2–3, 4–5, 
or 6 or more. The responses for the relationships and ac-
tivities section (questions 2a, 2b, and 2c) are also based on 
a Likert scale, with response options of strongly disagree, 

somewhat disagree, neither agree nor disagree, somewhat 
agree, or strongly agree.

In addition to the six-item SIS, the SNI was included 
on the survey. The four categories were (i) marital status, 
(ii) religious service attendance, (iii) membership in clubs 
or groups, and (iv) number of close relationships. In ad-
dition, a survey item that listed eight issues that make it 
difficult to stay connected (e.g., no longer drive, don’t 
have access to internet) was used to calculate a summed 
score of the number of issues. Finally, demographic char-
acteristics were collected. These included gender, ethnicity 
(White, African American, Hispanic, Other), age, marital 
status (married, living with partner, widowed, divorced/
separated, never married), employment status, household 
income, and household member disabled (see Table 1 for 
additional detail).

Data Analysis

Descriptive statistics were used to summarize demographic 
variables (gender, ethnicity, age, marital status, employ-
ment status, household income, and disability) and item 
responses. These included frequencies and percent for cat-
egorical variables and means and standard deviations (SD) 
for quantitative variables. Then, the data were split ran-
domly into two files, a calibration file containing data from 
5,245 participants and a validation file consisting of the 
remaining 4,000. Using the calibration file, an exploratory 
factor analysis was performed using Geomin rotation to in-
vestigate the dimensionality of the six-item isolation scale 
(Browne, 2001). This was followed by a confirmatory factor 
analysis (CFA) on the validation file, which was driven by 
the exploratory factor analysis results. This CFA compared 
the competing models by fit indices and scaled chi-square 
difference tests to arrive at the best model. Model fit in-
formation was based on the Akaike information criterion 
(AIC) and the Bayesian information criterion (BIC), the 
incremental measure CFI, and the absolute measure root 
mean square error of approximation (RMSEA).

After finding the best model from the factor analysis, 
differential item functioning (DIF) was conducted on the 
entire sample using a multiple indicator multiple cause 
(MIMIC) structural equation model to determine if item 
responses differed by gender or race after controlling for 
level of isolation. The MIMIC model is able to reveal uni-
form DIF, but not nonuniform DIF. Uniform DIF exists 
when conditioning on the latent construct the proba-
bility of a certain response differs by group membership 
throughout the entire range of the construct. For example, 
a women and men who are estimated to have the same level 
of social isolation, but respond differently to an item would 
be evidence of DIF.

Two models were run: an unadjusted model, as pre-
viously described, and an adjusted model. The adjusted 
model included any demographic variables (marital status, 
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employment status, household income, disability, and age) 
deemed to influence item responses as covariates that sig-
nificantly differed between the genders. Another set of 
models looked at DIF among ethnic groups and ran sim-
ilar to the models with gender, except that three indicator 
variables were used to represent four ethnic groups. To con-
trol the Type I error rate, due to testing numerous items, the 
Benjamini and Hochberg (BH) false discovery rate proce-
dure was applied (Benjamini & Hochberg, 1995).

Internal consistency reliability was measured using 
Cronbach’s alpha (α) formula applied to modified 
variances and covariances calculated from ordinal data. 
The polyserial correlation for ordinal with continuous 
variables was used to calculate the corrected item-total 
correlations. To assess convergent validity, factor scores 
from the scale were correlated with SNI, a known indicator 
of social networks (often used as a proxy/similar construct 
for social isolation) in some literature, and the responses to 
the questions regarding the number of issues that make it 
difficult to stay connected.

Although the range of item responses was five, the fre-
quency distributions for all six instrument items were signif-
icantly skewed. For four of the items, approximately 50% 
of the respondents selected the farthest option. Thus, items 
were treated as ordinal for all analyses and the robust esti-
mator mean-and-variances-adjusted weighted least squares 
was used (Brown, 2006). The CFA model comparisons used 
the Satorra–Bentler scaled chi-square (Satorra & Bentler, 
2001). Factor analysis and DIF were carried out using 
Mplus, version 7.11 (Muthén & Muthén, 2012).

Results
The sample consisted of the 9,245 participants from 44 
states in the United States (not including Hawaii, Idaho, 
Nevada, New Hampshire, Rhode Island, and Utah). As 
seen in Table 1, approximately two-thirds of the entire 
sample was women, 80% of the sample was White, and 
just 2% of the sample indicated that they were Hispanic. 
The percentage of women in the sample was higher than 
the 2012 national average of older adults (55%), and the 
percentage of Hispanics was lower than the national av-
erage (8%). The mean age of participants was 72.2 years 
(SD = 8). Approximately 40% were married or living with 
someone, which was less than the two-thirds married na-
tionally. Most participants were retired (73%), and about 
half had a household income that was less than $30,000, 
which was less than the national median for older adults 
of $50,000. More than 20% reported having a household 
member who was disabled. There was a significant differ-
ence between the genders on marital status (p < .0001), 
as only 27% of the women were married or lived with a 
partner compared with 67% of the men.

The questionnaire item options and frequencies are 
shown in Table 2. Of the six items of SIS, five were negatively 
skewed. The remaining item “I feel I just don’t belong,” which 
was framed so that agreement was an indicator of isolation, 
was positively skewed. As seen from the results of the survey, 
over half of participants reported six or more face-to-face 
contacts monthly. Similarly, over half of participants reported 
communicating on a personal level with six or more people. 
Conversely, 2.4% reported no face-to-face contact and 4.7% 
reported no communication on a personal level. Almost half 
of participants strongly agreed that their relationships are ful-
filling, and over half strongly disagreed with the statement 

Table 1. Demographic Characteristics (n = 9,245)

Frequency Percent

Gender
 Femalea 6,226 67.3
 Male 2928 31.7
 Missing 91 1.0
Ethnicity
 Whitea 7,418 80.2
 African American 1,132 12.2
 Hispanic 201 2.2
 Other 363 3.9
 Missing 131 1.4
Age
 60–69a 3,873 41.9
 70–79 3,500 37.9
 80–89 1,667 18.0
 90–100 205 2.2
 Mean ± SD 72.2 ± 8.0  
Marital status
 Marrieda 3,519 38.1
 Living with partner 138 1.5
 Widowed 2,782 30.1
 Divorced/separated 2,136 23.1
 Never married 550 5.9
 Missing 120 1.3
Employment status
 Full-timea 760 8.2
 Part-time 1,095 11.8
 Unemployed and looking 302 3.3
 Retired 6,724 72.7
 Other 188 2.0
 Missing 176 1.9
Household income
 Less than $10,000a 500 5.4
 $10,000–$19,999 2,022 21.9
 $20,000–$29,999 2,279 24.7
 $30,000–$39,999 1,468 15.9
 $40,000–$49,999 876 9.5
 $50,000 or more 1,102 11.9
 Missing 998 10.8
Household member disabled
 Yesa 2,097 22.7
 No 6,677 72.2
 Missing 471 5.1

aReference group.
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that they don’t belong. The two items “feel close on a per-
sonal level” and “spend enough time in social activities” were 
more evenly distributed than the other items were.

Factor Analysis

An exploratory factor analysis, using the calibration sample, 
resulted in a value of 2.9 for the first eigenvalue and 1.2 for 
the second, with the remaining eigenvalues below 1.0. Thus, 
the researchers focused on the one and two factor models 
for comparisons. The one-factor model did not result in all 
six items’ standardized loading exceeding .4 (Table 3), which 
is considered a cutoff for a meaningful loading (Pituch & 
Stevens 2016). The AIC equaled 75,528 and the BIC equaled 
75,725. The two-factor model resulted in the first three items 

forming one factor and the second set of three items forming 
a second factor with minimal cross loadings (range: −.07 to 
.02). Specifically, as shown in Table 3, the first three items 
loaded very highly on the first factor and negligibly on the 
second factor, whereas the next three times loaded moder-
ately on the second factor and scarcely on the first. After 
the use of Geomin rotation, the two factors were moderately 
correlated, .48, and this helped achieve simple structure. The 
fit indices were lower than the one-factor model, indicating a 
better fit; the AIC was 74,593 and the BIC was 74,823. The 
chi-square difference tests between the one-factor and two-
factor model was significant (χ2

(5) = 2,170, p < .001), further 
supporting the two-factor model.

We next performed CFA with the validation sample. 
The model fit indices were excellent (Hooper, Coughlin, & 
Mullen, 2008), as the CFI equaled 0.997 and the RMSEA 
was .038 (95% CI: .030–.049). The standardized two-
factor model parameter estimates were close to what was 
found in the exploratory factor analysis (see Figure 1). Item 
loadings were uniformly higher on the first factor compared 
to the second factor. Factor 1 was labeled connected-
ness and factor 2 was labeled belongingness. The highest 
loading on connectedness was “communicating with others 
on a personal level” (.91), whereas the highest loading on 
belongingness was “I feel my relationships are fulfilling” 
(.75). The negative loading for “I feel I just don’t belong” 
was expected, as its direction is opposite the other items.

Differential Item Functioning

DIF was performed on the two-factor model established 
from the CFA. The results from the MIMIC model DIF 
for gender are presented in Table 4. The first column lists 
the item and the next two columns list the unadjusted 
results without any demographics included as covariates 
in the model. The standardized coefficient is the path from 
gender to that particular item and the next column is the 
BH corrected p-value. Three of the items reached statis-
tical significance (p < .05), suggesting DIF; however, the 
standardized coefficients were all small and, with a sample 
of more than 9,000 participants, nonmeaningful effects 
can be significant. As noted earlier in the sample descrip-
tion, there was a significant difference between men and 
women who were married. In addition, marital status was 
significantly related to the six items. Thus, the next two 
columns of Table 4 show the results after adjusting for the 
demographic variable marital status, recoded as married/
living together or living alone. After adjustment, only the 
item “communicate with on a personal level” is statisti-
cally significant (p = .018) and its standardized coefficient 
is −.03. The negative coefficient indicates that men re-
quired a higher threshold to respond similarly to women. 
Or, equivalently, among men and women at the same level 
of social isolation, men are less likely to endorse the item.

The results of the DIF for ethnicity are also shown 
in Table 4. There were four groups for ethnicity and 

Table 2. Item Descriptive Statistics

Frequency Percent

Thinking about your family, friends, and neighbors  
how many do you
 See face-to-face at least once a month
  None 225 2.4
  1 466 5.0
  2–3 1,571 17.0
  4–5 1,554 16.8
  6 or more 5,429 58.7
 Communicate with on a personal level
  None 434 4.7
  1 412 4.5
  2–3 1,724 18.6
  4–5 1,853 20.0
  6 or more 4,822 52.2
 Feel close to on a personal level
  None 413 4.5
  1 798 8.6
  2–3 2,947 31.9
  4–5 2,080 22.5
  6 or more 3,007 32.5
Overall, I feel that my relationships are fulfilling
 Strongly disagree 589 6.4
 Somewhat disagree 508 5.5
 Neither agree nor disagree 832 9.0
 Somewhat agree 2,820 30.5
 Strongly agree 4,496 48.6
I feel like I just don’t belong
 Strongly disagree 5,002 54.1
 Somewhat disagree 1,145 12.4
 Neither agree nor disagree 1,691 18.3
 Somewhat agree 1,069 11.6
 Strongly agree 338 3.7
I feel I spend enough time involved in social activities
 Strongly disagree 540 5.8
 Somewhat disagree 1,063 11.5
 Neither agree nor disagree 1,986 21.5
 Somewhat agree 3,078 33.3
 Strongly agree 2,578 27.9
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participants indicating they were White were coded as the 
reference group in the analysis. There was no statistically sig-
nificant evidence for DIF (p > .05) on any of the six instru-
ment items. The ethnic groups differed on marital status (p < 
.001) with 41% of White participants responding that they 
were “married or living together,”, compared to 31% for 
Blacks, 40% for Hispanics, and 45% for Other. Rerunning 
the DIF models with marital status included in the model 
did not change the results as seen in the last two columns of 
Table 4. Moreover, adjusted chi-square model comparisons 
were conducted to test differences between ethnicities other 
than those who selected White as their ethnicity. None of the 
additional model comparisons were statistically significant, 
further supporting the absence of DIF across all ethnicities.

Reliability

The CFA resulted in two factors which were moderately 
correlated, r  =  .49. The corrected item-total correlations 
(correlation between item and total score with item 
removed from total score) for the three scores, as well as 

α, a measure of internal consistency, are shown in Table 5. 
The α values for total and connectedness are good (.77 and 
.81, respectively), while the subscale belongingness may be 
considered slightly low (.63). However, when considering 
the small number of items (three), it is acceptable. Item-
total correlations above .3 are recommended (Nunnally & 
Bernstein, 1994) and every item meets this criterion. The 
lowest item correlation was for “I feel like I just don’t be-
long,” and this item is worded opposite of the other five 
items, where higher scores denote more isolation.

Convergent Validity

The total and subscale scores are modestly correlated with 
the SNI (Table 6). The scale moderately correlated with 
the SNI total score (r = .47). Correlations were similar for 
the connectedness subscale (r  =  .46), but weaker for the 
belongingness subscale (r  =  .35). In general, correlations 
were not as strong for the participants’ response to the 
question of the number of issues that make it difficult to 
stay connected. The total number of issues was correlated 
at r = −.29, whereas the connectedness subscale correlated 
at r = −.23 and the belongingness subscale had the highest 
correlation at r = −.33.

Discussion and Implications
The analyses of the SIS supported the use of a two-factor 
model, which had a substantially better CFI and RMSEA 
compared to a one-factor structure. This is consistent with 
the underlying theory that the construct of social isola-
tion is made up of both an objective connectedness and 
a subjective belongingness (Nicholson, 2009, 2012). Those 
administering the SIS may want to calculate a subscale 
score for the two factors of connectedness and belonging-
ness, and an overall composite score from both subscales. 
Adequate performance of both the connectedness and be-
longingness subscales lends support to using them both 
separately and together.

This study supported the argument that social networks, 
as measured by the SNI, and social isolation, as measured 
by the SIS, are separate, but related concepts. However, the 

Table 3. Exploratory Factor Analysis

One-factor model

Two factora

1 2

See face-to-face at least once a month .79 .78 .01
Communicate with on a personal level .90 .94 −.05
Feel close to on a personal level .83 .82 .02
Overall, I feel that my relationships are fulfilling .39 .00 .75
I feel like I just don’t belong −.34 −.07 −.49
I feel I spend enough time involved in social activities .29 −.01 .57
  r12 = .482

aFactor 1 named connectedness and factor 2 named belongingness.
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Figure 1. Confirmatory factor analysis standardized two-factor model
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SIS did have a moderate correlation (r = .47) with the SNI, 
indicating that social isolation is related to aspects of social 
networks. Given that this correlation was moderate as op-
posed to strong suggests that the SIS, as constructed, is meas-
uring something unique from the SNI. In addition, there 
was a stronger correlation between the SIS connectedness 
factor and the SNI than the SIS belongingness factor and 
the SNI (see Table 6). This suggests that the connectedness 

factor of social isolation is more similar to the concept of 
social networks than the belongingness factor.

The SIS has many positive qualities including its effec-
tiveness in measuring social isolation, its speed of adminis-
tration, and the lack of specific training needed to administer 
it. These features make the SIS an ideal instrument for var-
ious settings. The two factor structure had a total of six 
items, therefore it is estimated that the SIS would take no 

Table 4. Differential Item Functioning (DIF) for Gender and Ethnicity

Group Question

Unadjusted Adjusteda

β p-value Β p-value

Gender See face-to-face at least once a month .022 .046 .010 .426
 Communicate with on a personal level −.032 .001 −.028 .018
 Feel close to on a personal level .010 .275 .017 .156
 Feel that my relationships are fulfilling −.026 .059 −.009 .527
 I feel like I just don’t belong −.051 .001 −.028 .108
 Spend enough time in social activities −.023 .059 −.018 .246 
Ethnicity See face-to-face at least once a month
  Black −.009 .710 −.007 .709

 Hispanic −.005 .710 −.005 .709
 Other −.016 .446 −.016 .369

 Communicate with on a personal level
 Black .015 .446 .013 .414
 Hispanic .004 710 .004 .709
 Other .012 .452 .012 .440

 Feel close to on a personal level
 Black −.006 .710 −.006 .709
 Hispanic .000 .991 .000 .979
 Other .005 .710 .005 .709

 Feel that my relationships are fulfilling
 Black .013 .689 .010 .709
 Hispanic −.006 .767 −.006 .764
 Other .018 .453 .019 .138

 I feel like I just don’t belong
 Black −.017 .453 −.021 .414
 Hispanic −.008 .710 −.008 .709
 Other .023 .446 .024 .369

 Spend enough time in social activities
 Black −.027 .252 −.028 .180
 Hispanic −.003 .820 −.004 .788
 Other .006 .750 .006 .709

aAdjusted for: marital status, employment status, household income, disability, and age. Reference group is women for gender and White for ethnicity.

Table 5. Reliability Analysis: Corrected Item-Total Correlations and Alpha

Isolation Connectedness Belongingness

See face-to-face at least once a month .58 .64  
Communicate with on a personal level .61 .75  
Feel close to on a personal level .58 .67  
Overall, I feel that my relationships are fulfilling .44  .45
I feel like I just don’t belong .33  .30
I feel I spend enough time involved in social activities .34  .35
Cronbach’s Alpha .77 .81 .63
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more than 3 min to administer to an older adult. This type 
of rapid instrument is ideally suited for a fast-paced health 
care environment such as primary care medical settings. 
The SIS can also be used as an initial screening instrument 
by visiting nurses in the community, including with older 
adults who are homebound and possibly at substanitally 
higher risk of social isolation. Although these older adults 
are being seen for specific skilled nursing tasks, the SIS 
could be quickly administered during a routine visit and at 
risk older adults could be referred to available community 
services. An additional benefit of the SIS is the potential for 
more prescise estimates of social isolation prevalance for 
research and program planning. The instrument could also 
be used for identifying who needs intervention.

A major strength of this study was that the SIS was 
constructed using available conceptual and theoretical 
underpinnings. Other widely used measures of concepts re-
lated to social isolation (e.g., social networks) lack those 
theoretical underpinnings. Another major strength was the 
large and geographically diverse sample obtained, as the 
study reached older adults throughout the United States 
from many different viewpoints, levels of society and 
backgrounds.

This study also had limitations. Although the sample was 
geographically broad, it cannot be considered fully represen-
tative of older adults in the United States. The participants 
who took this survey were using a service designed for low-
to-moderate-income taxpayers. Furthermore, as this survey 
was only distributed to individuals who went to an AARP 
Foundation Tax-Aide event, there may have been a self-se-
lection bias. The availability of transportation to get to the 
AARP Foundation Tax-Aide site suggests that these older 
adults may have had opportunity for social engagements 
that others without such transportation options would not 
have. Future research should sample older adults who lack 
access to transportation in order to explore how transpor-
tation impacts levels of social isolation. In addition, those in 
extreme social isolation may not know about community 
programming; therefore, they may be underrepresented in 
this study. Thus, those attending the tax event may not be 
those who are most socially isolated. The lower α value for 
the belongingness subscale, most likely due to a paucity of 
items (three), needs further examination for future testing of 
this instrument. The reversed direction of one of the items 
in this subscale may also have been a factor in the lower 
α value. Revision of that item, or adding a separate item, 
while maintaining the benefit of a short instrument and low 
burden for participants, could be a workable solution.

The SIS demonstrates the multidimensionality of social iso-
lation, but the information garnered from the instrument also 
allows future researchers to consider the theoretically viewed 
cyclical nature of moving in and out of social isolation. Precise 
detection of older adults who are socially isolated, as well as 
those at risk for social isolation, is a crucial step in determining 
the burden of this condition on this population, those respon-
sible for their care, and the communities in which they reside. 
How will healthcare providers and policy makers know how 
to allocate resources for those experiencing social isolation 
without precise instruments to measure it? The future imple-
mentation of effective intervention strategies is dependent on 
an accurate understanding of the distribution of the condition, 
as well as efficient identification of those affected.

As social isolation is rapidly becoming a global threat 
to the health, well-being and quality of life of older adults, 
a population that is projected to grow exponentially in the 
foreseeable future, a valid, reliable, psychometrically tested 
instrument to precisely detect this condition is needed. 
Through comprehensive psychometric testing of the SIS, 
the best fitting model was determined and tested for perfor-
mance using advanced statistical methods. With a sample of 
more than 9,000 participants throughout the United States, 
a two-factor model was supported with factors of connect-
edness and belongingness. On the basis of initial perfor-
mance, the SIS has been shown to be an effective measure 
of social isolation in older persons and will be beneficial to 
healthcare professionals working in the many settings where 
those persons are cared for. These attributes of the SIS fill a 
large gap in the literature related to the measurement of the 
construct of social isolation. Future research should focus 
on psychometric testing of the SIS in various older adult 
subpopulations such as those with chronic comorbidities, 
as well as various long-term care living situations such as 
nursing homes and assisted living facilities.
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Supplementary data are available at The Gerontologist online.
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Table 6. Correlations with Other Measures of Isolation

Isolation Connectedness Belongingness

Social Network Index .47 .46 .35
Number of issues make it difficult to stay connected −.29 −.23 −.33

All correlations had associated p-values <.001.
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