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Abstract

Objectives: to estimate the association of social disconnectedness and perceived social isolation
with the risk of falls and also investigate whether depression mediated this association.

Method: Biennial longitudinal survey data from 2006 to 2012 waves of the U.S. Health and
Retirement Study of adults aged 65 and older (N = 22,153 observations) were examined. The
outcome variable was number of self-reported falls over the observation period. Independent
variables included social isolation (social disconnectedness, perceived social isolation) and
number of depressive symptoms. Generalized Estimating Equation regressions were performed to
address the research questions.

Results: Regression models indicated that social disconnectedness is associated with a 5%
increase in the risk of falls. Perceived social isolation (lack of perceived social support and
loneliness combined) was associated with a 33% increase in falls risk. For each increase in the
number of depressive symptoms, the risk of falls increased by 13%. Also, the number of
depressive symptoms mediated the association between perceived social isolation and risk of falls.

Conclusion: Our findings were suggestive of the need to consider the different components of
social isolation when designing falls prevention programs. More research is needed with research
designs that address potential endogeneity bias.
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Introduction

Falls among older adults represent a significant public health problem, with annual costs
estimated to be $34 billion in 2013 (CDC, 2019). Consequences of falls include increased
risk for disability, premature nursing-home admission, and mortality (Geusens, Milisen,
Dejaeger, & Boonen, 2003; Hartholt, Lee, Burns, & van Beeck, 2019). Social isolation is as
harmful for health outcomes and the general well-being of older adults as cigarette smoking
and excessive alcohol consumption (Holt-Lunstad & Smith, 2016; Holt-Lunstad, Smith,
Baker, Harris, & Stephenson, 2015); yet, social isolation has only rarely been investigated in
terms of its association with falls risk (Trevisan et al., 2019).

Social isolation is a complex, multi-dimensional concept and is defined as having a small
social network and a lower likelihood of participating in social activities, as well as a self-
perception of social isolation (sometimes referred to as loneliness). In this study, social
isolation is defined based on two components: social disconnectedness and perceived social
isolation (Cornwell & Waite, 2009). Social disconnectedness is defined as a lack of social
interaction with others, such as having a small social network and limited or no participation
in social activities. Perceived social isolation refers to a lack of companionship, including
feeling lonely, and not feeling supported by others (Cornwell & Waite, 2009).

Scholars argue that the different components of social isolation should be examined
separately because these components potentially represent different mechanisms for
understanding risk factors for negative health outcomes (Hajek & Konig, 2017). However,
previous research is limited and the different components of social isolation were not
evaluated as risk factors for falls (Pohl, Cochrane, Schepp, & Woods, 2018). One
contribution of this study is the evaluation of the association between two components of
social isolation and risk of falls among older adults.

In this study, we used the social convoy model (Antonucci, 2001) as a framework for
understanding the association between social isolation, depressive symptoms, and falls risk
(Antonucci, 2001). The social convay consists of social network members who have a
relationship with older adults and who are prepared to provide support when needed
(Antonucci, 2001). Social disconnectedness reduces the opportunity for older adults to
receive support from social convoy members who may help manage falls risks associated
with the physical environment and reduces the opportunity to receive support for
maintaining medical therapies, also necessary for reducing falls risk. Further, perceived
social isolation, including feelings of loneliness and sensing no social support in times of
need, results in older adults not seeking out support that might help reduce the risk of falls.
In other words, perceived social isolation represents a psychological state increasing the risk
of falls. Therefore, we hypothesize that older adults who are socially disconnected and/or
who perceive they are socially isolated will be at an increased risk for falling.

One pathway through which social isolation may be associated with falls is depression (or
number of depressive symptoms). Previous studies indicated that there is an association
between social isolation and depressive symptoms and depression is also associated with
increased risk of falls (Kvelde et al., 2015). When older adults are isolated from their social
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convoy, it may lead to poor emotional support and increase depressive symptoms. Previous
studies indicated that depression is associated with an increased risk of falls (Kvelde et al.,
2015; Tinetti, Speechley, & Ginter, 1988).

The prevalence of depression among older adults is common; approximately 30% of older
adults experience depression at any given time (Steffens et al., 2000). Depression may lead
to falls because of various reasons related to biological, social and psychological factors. For
instance, older adults fearful of falling reduce their mobility, which reduces conditioning and
strength and, thus, increases the risk for falls. We hypothesize that depressive symptoms
mediate the association between two components of social isolation (disconnectedness and
perceived isolation) and falls.

Understanding whether these two components of social isolation are associated with falls
risk along with investigation of the mediating effect of depression for these associations is
important because it may help identify appropriate interventions. The research questions for
this study include: (1) is there an association between the two components of social isolation
and risk of falls? (2) Do depressive symptoms mediate the associations components of social
isolation and risk of falls?

Methods

Data source

This study employed panel data from the HRS, a nationally representative, longitudinal
survey of Americans (Servais, 2011) aged 65 years and older. The study followed one group
of respondents with repeated measurements starting in 2006 and ending in 2012. The two
components of social isolation, depressive symptoms, and the covariates were measured in
2006, 2008, and 2010 (RAND, 2014, Servais, 2011), while number of falls were reported in
2008, 2010, and 2012, yielding three two-year stacked sets of observations. The response
rates of the HRS ranged from 88%—89% for all waves (HRS, 2017). Respondents who
were lost to follow-up, proxy respondents, and those with missing data on any study variable
were excluded (15%). Compared to study respondents, excluded respondents were older,
disproportionately female, had lower education levels, and reported more chronic health
conditions. The final study sample contained 22,153 observations (8464 in 2006, 7468 in
2008, and 6221 in 2010).

Measures

Falls were operationalized by responses to the following question: ‘How many times have
you fallen in the last two years?’ (range = 0-50). Different dimensions of social isolation
were defined based on the study by Cornwell and Waite (Cornwell & Waite, 2009). Social
disconnectedness was determined by summing affirmative responses to the following items:
(a) had good friends living nearby, (b) had relatives living nearby, (c) had one or more
children living nearby, (d) attended religious services at least once per week, and (e)
volunteered for a formal organization in the previous 12 months (range = 0-5). A previous
study showed that Cronbach’s alpha for social disconnectedness was .71 (Cornwell & Waite,
2009). We generated a binary variable using the median value of the scale as the cut-off
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point (median = 3; social disconnectedness binary variable includes “Yes” = 3 or more or
“No” = 2 or less).

Perceived social isolation was measured based on responses to two items: having someone
who could help them, if needed, and feeling lonely for two weeks or more in the previous 12
months. A three-category perceived isolation variable was created to capture the subjective
sense of isolation and included (a) perceived social support and no feeling of loneliness
(reference group), (b) lacked perceived social support or felt lonely, and c) lacked perceived
social support and felt lonely. A summed index of social isolation consisted of both social
disconnectedness and perceived social isolation.

Depressive symptoms were measured with a modified short version of the CES-D index
(non-clinical measure), capturing respondents’ emotional feelings and behavior during the
past week (Radloff, 1977). This index included five negative mood items: (1) feeling
depressed, (2) feeling sad, (3) could not get going, (4) trouble falling asleep, and (5) doing
everything was an effort, as well as two positive emotion items: (6) enjoying life and (7)
feeling happy. The positive items were reverse coded (range = 0-7). Because we used the
loneliness item from the CES-D index to measure loneliness, this item was not included in
our index of depressive symptoms. Previous studies showed that Cronbach’s alpha for CES-
D index ranged from .80 to .86 (Smith et al., 2013).

Socio-demographic covariates included age (range = 65-104), gender (1 = female, 0 =
male), and race-ethnic status (1 = non-Hispanic white (reference group), 2 = hon-Hispanic
black, 3 = non-Hispanic other race groups, and 4 = Hispanic). Education included five
groups (1 = no formal education, 2 = 1-12 years, 3 = s some college, 4 = college graduate,
and 5 = post-graduate). Alcohol consumption was categorized as moderate to heavy drinker
(two or more drinks/day), light drinker (1 drink/day), and non-drinker (reference group)
(Lang, Guralnik, Wallace, & Melzer, 2007). Comorbidities were based on respondents’ self-
report of eight physician-diagnosed conditions and were measured by a summative index of
health conditions, including hypertension, diabetes, cancer, lung disease, heart disease,
stroke, psychiatric problems, and arthritis (range = 0-8) (Sangha, Stucki, Liang, Fossel, &
Katz, 2003).

Statistical strategy

Descriptive analyses of the sample were conducted first. Next, the association between
social isolation or/and depressive symptoms with the number of falls were estimated with
Generalized Estimating Equations (GEE) with a negative binomial distribution. The GEE
technique took into account the unstructured correlation within each respondent when data
were collected from the same respondent at different time points. Model 1 and 2 of the GEE
regressions were performed to understand the relationship between each isolation measure
with falls; Model 3 included both dimensions of social isolation; Model 4 showed the
changes in the association between each dimensions of social isolation and falls when
depression was added into Model 3. Mediation analyses were based on the Baron and Kenny
method, comparing the direct effect coefficients of the social isolation measures with and

Aging Ment Health. Author manuscript; available in PMC 2022 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quach and Burr

Results

Page 5

without depressive symptoms in the models supporting material Table S1) (Baron & Kenny,
1986). Incidence rate ratios (IRR) and 95% confidence intervals (CI) were presented. All
analyses were conducted with SAS (9.4).

Descriptive characteristics of the sample are presented in Table 1. The mean social
disconnectedness score was 2.6 (SD = 1.1). The combined perceived social isolation
measure indicated that 52.7% of respondents were not isolated with respect to perception of
social support if needed, or were not feeling lonely; 41% either reported not having any
social support when needed, or reported feeling lonely during the past week; and 5.8% were
very isolated socially, reported lacking social support and feeling lonely during the past
week. The mean number of depressive symptoms was 1.2 (SD = 1.7).

Figure 1 indicates that the average number of falls was 55 per 100 person-years in 2008.
Across the different waves, we observed that the number of falls was higher among
respondents who perceived a lack of social support and felt lonely, compared to respondents
who either perceived a lack of social support or felt lonely. Thus, those respondents with the
greatest sense of social isolation reported the most falls in the observation period. The
difference in the number of falls corresponding to social disconnectedness score only
reached statistical significance in wave 1 (supporting material Figure S1).

Table 2 shows the progression of models needed to test the direct effects of social isolation
and the effect of the number of depressive symptoms, along with the indirect effect of the
number of depressive symptoms, using an approach by Baron and Kenny (1986). Model 1
contains IRR’s for the combined perceived isolation variable showing that compared to
respondents who were not isolated, the risk for falls was greater for those who either
perceived a lack of social support or felt lonely (IRR = 1.20, 95% CI = 1.11-1.30) and for
those who perceived a lack of social support and felt lonely (IRR = 1.34, 95% CI = 1.12—
1.60). Model 2 shows that social disconnectedness was related to an increase in falls (IRR =
1.05, 95% CI = 1.01-1.09). Model 3 includes both perceived social isolation and social
disconnectedness, where perceived isolation remained related to falls but social
disconnectedness was no longer significantly related to falls. Model 4 includes both
indicators of social isolation and depressive symptoms. In this final model, both types of
social isolation were no longer associated with falls. For each increase in the number of
depressive symptoms, the risk of falls increased by 13% (IRR = 1.13, 95% CI = 1.11-1.16).
The association between the summed social isolation measure and the risk of falls was not
statistically significant after adjusting for the covariates (IRR = 1.03, 95% CI = .99-1.06).

We engaged in sensitivity analysis to determine if a binary measure of social
disconnectedness yielded the same results as the continuous measure. The results for the
association between social disconnectedness and falls were similar when comparing both
measurement approaches (see supporting material Table S3).
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Discussion

The study indicated that perceived social isolation was independently associated with an
increased falls risk. When both perceived isolation and social connectedness were in the
model, depressive symptoms fully mediated the effects of both social isolation measures.
The findings were important, in part, because each dimension of social isolation represented
potential modifiable risk factors for falls that may need to be addressed when designing falls
prevention programs. This study also contributes to the scientific literature regarding the
association between social environment risk factors and falls risk, framed within the social
convoy model.

Social disconnectedness and perceived social isolation are related to falls in different ways,
demonstrating the importance of identifying and examining both structural and emotional
social isolation characteristics. These findings confirm the assertion by Cornwell and Waite
that there is likely more than one component responsible for the association between
different dimensions of social isolation and falls (Cornwell & Waite, 2009). It is important to
note that research showed that the relationship between social isolation and falls risk may be
reciprocal (Hajek & Konig, 2017). Since no single-study results may be employed to
generate new intervention strategies, more research is needed before a strong case can be
made for falls intervention programs to include management of social isolation.

This study also illustrated that the association between depressive symptoms and falls was
stable and in the same direction across the observation period. This finding was consistent
with previous studies (Byers et al., 2008). Scholars have explained the association between
depressive symptoms and falls from different perspectives. First, falls are influenced by
psychological mechanisms, such as fear of falls. This results in older adults being more
inactive, restricting their mobility, becoming physically weaker, leading to higher falls risk
(van Haastregt, Zijlstra, van Rossum, van Eijk, & Kempen, 2008; Vellas, Wayne, Romero,
Baumgartner, & Garry, 1997). Second, the association between the number of depressive
symptoms and falls is influenced by physical decline and disability (Ariyo et al., 2000;
Penninx et al., 1998). Third, the association between depression and falls is influenced by
cognitive impairment that affects attention and reduces executive function, reaction time,
and gait speed (Hajjar et al., 2009; McDermott & Ebmeier, 2009). Fourth, the association
between the number of depressive symptoms and falls is related to medication use. Some
prescription medications have side effects that can make older adults light-headed or dizzy
and prone to fall. Antidepressants are known to contribute to osteoporosis, which is related
to falls and fractures (Joo et al., 2002; Woolcott et al., 2009). Also, not following proper
dosage recommendations for some medications is demonstrated to lead to higher risk of
falls. Our findings suggested that depressive symptoms were not only directly associated
with the risk of falls, but also were a mechanism that may link social isolation and falls risk.
We note here that the data employed in this study (HRS) did not contain indicators of
clinical depression; instead we relied on a number of depressive symptoms.

It is often assumed that depressive symptoms are a consequence of different types of social
isolation (Taylor, Taylor, Nguyen, & Chatters, 2018). On the other hand, depressed older
adults were often socially isolated or have limited social relationships. They may not have
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recognized the risks of falls or did not find ways to change or adapt to their environment.
When older adults are isolated, they may not be able to access information and coping
strategies that may help them evaluate and prevent their risk of falls. Reducing social
environment risk factors for falls through increased social engagement, such as through
formal volunteering, attending religious services, or joining clubs and interest or support
groups, should be discussed during medical visits and home care services (Quach et al.,
2019). Multiple approaches are needed to reduce the different types of social isolation to
help depressed older adults avoid the risk of falls.

This study had several limitations. The HRS only recorded the number of falls and did not
record information on other falls characteristics (e.g.whether the fall occurred inside or
outside of the home). Since the measurement of falls was self-reported, it may not be
reliable due to recall bias. Our findings suggest that further investigation is warranted of the
relationship between different dimensions of social isolation and falls with a gold standard
falls measure, such as a fall calendar or using the fall injury outcome. In addition, the
inability to control for time-constant unobserved confounders in GEE models may have
biased the results. Future research may benefit from the employment of fixed-effects models
that may help address some of these issues. We did not make causal statements about the
direction of the relationships given likely omitted variable bias and possible selection
effects. It is possible that reverse causality was present, given that persons who have a
history of falling may more likely be socially isolated (Hajek & Konig, 2017). More
research is needed with designs that can address these issues. Also, panel attrition was a
potential limitation since respondents lost to follow-up may bias the association between
social isolation and risk of falls. The interpretation of mediation analysis should take into
account that both social isolation and the number of depressive symptoms as measured at
approximately the same time, so one cannot be certain which one comes first. Future studies
should evaluate social isolation and the number of depressive symptoms at different time
points, so the design of mediation analysis would be more certain.

Conclusions

The study demonstrates an association between two types of social isolation and falls risk.
Specifically, perceived isolation was independently associated with falls risk. The results
also contribute to the literature, stating that the relationship between social isolation and falls
may be mediated by the number of depressive symptoms. The study drew on a large,
national data file, incorporating a longitudinal design that evaluated falls risk using
Generalized Estimating Equation (GEE) methods and negative binomial distribution. This
approach accounted for the non-normal distribution of number of falls in the population and
for the correlated error associated with multiple observations of the same subjects over time.
Therefore, this approach reduced some of the bias associated with other modeling strategies.
Social convoy theory was useful for understanding how social isolation might be associated
to higher falls risk among older adults. Future research should investigate if the quality of
social relationships is associated with falls to understand whether depressive symptoms may
be one pathway through which social isolation and falls are associated.
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Figure 1.
Average rate of falls by perceived social isolation status over three waves.
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Characteristics of the study sample (2006: N/ = 8,464).

Table 1.

Overall

Exposure N (%) Mean (SD)
Social disconnectedness indicators

Did not live with spouse/partner 3481 (41.1)

Had no children living within 10 miles 3280 (42.0.)

Did not have good friends living nearby 2535 (30.0)

Did not have relatives living nearby 5974 (70.6)

Did not attend religious services 1878 (22.2)

Did not volunteer 5524 (65.3)

Social Disconnectedness Index 2.6 (1.1)
Perceived social isolation indicators

Lacked perceived social support, if needed 2618 (35.6)

Felt lonely for two or more weeks 1463 (17.3)
Combined perceived social isolation variable

Perceived social support AND did not feel lonely 4056 (52.7)

Lacked perceived social support OR felt lonely 3187 (41.4)

Lacked perceived social support AND felt lonely 447 (5.8)
Depression scale

CESD (ranged from 0-7) 1.2(7)
Covariates
Age (years) 74.02 (7.0)
Female 4970 (58.7)
Race-ethnic status

Non-Hispanic white 6605 (78.0)

Non-Hispanic black 1061 (12.5)

Hispanic 656 (7.8)

Non-Hispanic other race 142 (1.7)
Education (years) 12.18 (3.3)
Number of chronic health conditions 224 (1.4)

Source: 2006-2012 Health and Retirement Study.

Depression scale: Center for Epidemiologic Studies Depression Scale (CESD) without feeling loneliness variable (range = 0-7).

SD, standard deviation.
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