
Distribution Agreement 
In presenting this thesis or dissertation as a partial fulfillment of the requirements for an 
advanced degree from Emory University, I hereby grant to Emory University and its agents the 
non-exclusive license to archive, make accessible, and display my thesis or dissertation in whole 
or in part in all forms of media, now or hereafter known, including display on the world wide 
web. I understand that I may select some access restrictions as part of the online submission of 
this thesis or dissertation. I retain all ownership rights to the copyright of the thesis or 
dissertation. I also retain the right to use in future works (such as articles or books) all or part of 
this thesis or dissertation. 
 
 
 
 
 
 
 
 
 
 
 
Signature: 
 
_________________________     _July 26, 2023_____ 
Audrey Ling        
  

 

 

  



 
 
The Significance of Social Isolation and Loneliness among U.S. Older Adults During the Covid-

19 Pandemic 
By 

 
Audrey Ling 

MPH 
 

Hubert Department of Global Health 
 
 
 
 

  
Dr. Solveig Argeseanu Cunningham, PhD, MSc, MA 

Committee Chair 
 
 

 	
 
 

 
 
 
 
  



 
 
The Significance of Social Isolation and Loneliness among U.S. Older Adults During the Covid-

19 Pandemic 
 
 

By 
 
 

Audrey Ling 
B.S. 

Dickinson College 
2018 

 
 
 
 

Thesis Committee Chair: Dr. Solveig Argeseanu Cunningham, PhD, MSc, MA 
 
 
 
 
 
 
 

An abstract of 
A thesis submitted to the Faculty of the 

Rollins School of Public Health of Emory University 
in partial fulfillment of the requirements for the degree of 

Master of Public Health 
in Global Health 

2023 
 
 



 

 
Abstract 

The Significance of Social Isolation and Loneliness among U.S. Older Adults During the Covid-
19 Pandemic 

By Audrey Ling 
 

This study examined the relationship between social isolation and loneliness among U.S. older 
adults during the Covid-19 pandemic with a unique opportunity to conduct a study when social 

isolation was high among the general population due to covid risk reduction measures. Data from 
the round 10 iteration and the covid module of the National Health and Aging Trends Survey 

(NHATS), representative of the age 70+ Medicare beneficiary population of older adults living 
in the United States, examined the dichotomized loneliness outcome, which identified those who 

experienced an increase in loneliness during the pandemic versus those who did not, using 
descriptive analytics and logistic regression. Findings from this analysis supported existing 

literature suggesting a limited correlation between the two concepts, further demonstrating that 
they are indeed unique as they share only a minimal correlation even when the larger population 

is more socially isolated. When comparing severe social isolation to social integration the 
association crossed the null (OR=1.6, 95% CI: 0.4, 6.9). 
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Chapter 1. Introduction 
 

The COVID-19 pandemic and measures to prevent illness resulted in huge changes in the 

way we connect with others. While there may be an expectation that lockdown measures 

resulting in an increase in social isolation would simultaneously increase loneliness, early 

research on the impact of covid restrictions on loneliness show conflicting evidence (Ray & 

Shebib, 2022). Additionally, earlier studies assert that loneliness and social isolation are distinct 

concepts and, while they may coexist, each may also occur on its own (Valtorta & Hanratty, 

2013).  

While the connection between physical illness and morbidity and mortality has long been 

understood, the growing body of research describing the impact of mental and social health is 

continuing to demonstrate their relationship to morbidity and mortality. Although current 

literature lacks reliable and consistent prevalence measures for both loneliness and social 

isolation among older adults there is ample evidence to suggest that these are common 

experiences among this age group living in the United States (Anderson, n.d.; Iliffe et al., 2007; 

Nicholson Jr., 2009; Nicholson, 2012; Taylor et al., 2016; Theeke, 2009). 

Both social isolation and loneliness have been demonstrated to be a significant risk factor 

for negative health outcomes and early mortality (Holt-Lunstad et al., 2015; Leigh-Hunt et al., 

2017; Luo et al., 2012; Rico-Uribe et al., 2018). Due to the growing population of older adults in 

the United States it is imperative to understand and address these concerns. 

While loneliness is a subjective measure of how one experiences social isolation, social 

isolation objectively measures one’s network size and strength (Cacioppo et al., 2006; Cornwell 

& Waite, 2009; Perlman, Daniel & Letitia Anne Peplau, n.d.; N. Valtorta & Hanratty, 2012). As 

such, they are distinct in the aspect of the experience they measure, yet related in that they are 
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measuring similar and potentially overlapping experiences. Furthermore, while loneliness and 

social isolation each have unique risk factors, they also share some overlapping risk factors 

including gender, marital status, and social network size (Cudjoe et al., 2020; Dahlberg et al., 

2022; Holt-Lunstad, 2017; Theeke, 2009). 

In considering older adults, who are known to be at a higher risk for serious illness or 

death due to a covid-19 infection, compared to adults under 65, the pandemic and its safety 

measures create a unique opportunity to understand how the risk of loneliness and/or social 

isolation among this population may have been impacted by covid safety measures, such as 

social distancing, and covid consequences, such as the loss of a partner. 

The National Health and Aging Study (NHATS) is a longitudinal study conducted in the 

United States which is representative of adults over age 65 who are on Medicare and therefore is 

specific to our population of interest. During the 2020 data collection, NHATS included a 

COVID-19 supplement that provides information on covid prevention measures, living 

situations, and social activity along with the well-being section found in the standard survey 

which scores the frequency of various emotions including loneliness. The data present from the 

survey will allow us to understand how pre-pandemic risk factors for loneliness among older 

adults in the U.S. were influenced by the pandemic. 

 
 
Chapter 2. Literature Review 

While the connection between physical illness and morbidity and mortality has long been 

understood, the growing body of research describing the impact of mental and social health is 

continuing to demonstrate their relationship to morbidity and mortality. Although current 

literature lacks reliable and consistent prevalence measures for both loneliness and social 



 

 

3 

isolation among older adults there is ample evidence to suggest that these are common 

experiences among this age group living in the United States (Anderson, n.d.; Iliffe et al., 2007; 

Nicholson Jr., 2009; Nicholson, 2012; Taylor et al., 2016; Theeke, 2009). Moreover, each has 

been demonstrated to be a significant risk factor for negative health outcomes and early mortality 

(Holt-Lunstad et al., 2015; Leigh-Hunt et al., 2017; Luo et al., 2012; Rico-Uribe et al., 2018). 

Due to the growing population of older adults in the United States it is imperative to understand 

and address these concerns. While loneliness is a subjective measure of how one experiences 

social isolation, social isolation objectively measures one’s network size and strength (Cacioppo 

et al., 2006; Cornwell & Waite, 2009; Perlman, Daniel & Letitia Anne Peplau, n.d.; N. Valtorta 

& Hanratty, 2012). As such, they are distinct in the aspect of the experience they measure, yet 

related in that they are measuring similar and potentially overlapping experiences. Furthermore, 

while loneliness and social isolation each have unique risk factors, they also share some 

overlapping risk factors including gender, marital status, and social network size (Cudjoe et al., 

2020; Dahlberg et al., 2022; Holt-Lunstad, 2017; Theeke, 2009). In considering older adults who 

are known to be at a higher risk for serious illness or death due to a Covid-19 infection compared 

to adults under 65, the pandemic and its safety measures create a unique opportunity to 

understand how the risk of loneliness and/or social isolation among this population may have 

been impacted by covid safety measures, such as social distancing, and covid consequences, such 

as the loss of a partner. 

 

2.1 Loneliness 

Loneliness is defined as the subjective shortcoming between the desired and experienced 

quantity and quality of social relationships of an individual (Cacioppo et al., 2006; Perlman, 
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Daniel & Letitia Anne Peplau, n.d.). The subjective aspect of this measure allows for an 

understanding of loneliness in the context of people’s varying needs rather than objectively 

measuring an individual’s social interactions to determine whether someone is socially isolated 

(Cudjoe et al., 2020). Although precise prevalence estimates of loneliness among older adults in 

the United States are not yet available in peer-reviewed literature, data from an AARP survey 

demonstrate that approximately one-third of adults aged 45 and older experience loneliness 

(Anderson, n.d.). This helps quantify the significant burden of disease referenced in the literature 

throughout the past six decades (Theeke, 2009). 

A systematic literature review examined and synthesized risk factors for loneliness 

among older adults from studies conducted in OECD (Organization for Economic Cooperation 

and Development) countries, however of the 34 studies included in the review, nine were 

contributed by the United States and ten by the Netherlands (Dahlberg et al., 2022). Loneliness 

has been demonstrated to be higher in countries that are more individualistic (Barreto et al., 

2021). While the United States has the highest Hofstede individualism score among the countries 

included in the review, the studies were all from individualistic countries with the exception of 

one study from Israel and thus can provide information relevant and applicable to this study 

(Country Comparison Tool, n.d.; Dahlberg et al., 2022). While a few studies in the review 

included people as young as 40, most studies included those 50 or 55 and older, with two studies 

requiring participants to be at least 70 and a study in Israel requiring participants to be at least 75 

years of age (Dahlberg et al., 2022). While 24 of the studies included measured loneliness 

through a validated scale measure (UCLA Loneliness and Jong-Gierveld scales), the remaining 

ten used a single item measure (Dahlberg et al., 2022). It is also of note that loneliness is 

generally underreported in studies which could also impact which risk factors are noted 
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(Hawkley & Kocherginsky, 2018). The key risk factors synthesized from the systematic review 

found that being unpartnered, perceiving one’s own health as poor, having a small social 

network, and experiencing depression are all positively associated with experiencing loneliness 

(Dahlberg et al., 2022). 

Loneliness is not only a distressing and common experience, but can result in negative 

health outcomes and contribute to premature mortality (Holt-Lunstad et al., 2015; Leigh-Hunt et 

al., 2017; Luo et al., 2012; Rico-Uribe et al., 2018). There are further distinctions within 

loneliness including temporality (situational vs. chronic) and typology (social, emotional, and 

existential) (Shiovitz-Ezra & Ayalon, 2010; van Tilburg, 2021, 2022). While those who 

experience situational and chronic loneliness both had higher mortality risk than those who did 

not experience either, the mortality risk in those chronically lonely was only somewhat higher 

than those categorized as situationally lonely (Shiovitz-Ezra & Ayalon, 2010). This suggests, 

given the context of the COVID-19 pandemic and the rising levels of loneliness described among 

older adults in the United States, there is not a need to differentiate between situational and 

chronic loneliness within this analysis (Killgore et al., 2020; Luchetti et al., 2020). However, a 

study conducted in the United Kingdom during covid lockdowns identifies that 

sociodemographic groups previously indicated to be at a higher risk for experiencing loneliness 

remained at higher risk during lockdown (Bu et al., 2020). Risk factors for loneliness defined 

prior to the covid pandemic including living alone, low household income and unemployment, 

and living in urban areas remained the same before and during the pandemic (Bu et al., 2020). 

The only risk factor with a notable change was being a student which changed from a moderate 

to greater risk factor before and during the pandemic respectively (Bu et al., 2020). 
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Typologies within loneliness as described in the literature include social, emotional, and 

existential loneliness (van Tilburg, 2021, 2022). Despite these distinctions within loneliness, 

when people report feeling loneliness, it is more strongly associated with emotional loneliness, 

however the body of research which specifically aims to compare all three is small (van Tilburg, 

2021). This context is relevant when interpreting results around people’s experiences of 

loneliness. Measures of loneliness in the literature include single and multi-question scale 

measures (Dahlberg et al., 2022). Scale measures include 3- and 20-item versions of the Revised 

UCLA Loneliness Scale as well as 6- and 11-item versions of the Jong-Gierveld Scale (Dahlberg 

et al., 2022). 

The covid-19 supplement conducted shortly after round 10 data collection includes 

questions which specifically ask respondents how their levels of loneliness during the past week 

compare to their average levels of loneliness prior to the pandemic. This change variable is 

particularly useful given the context. 

 

2.2 Social Isolation 

While closely related to loneliness, social isolation is an objective measure of one’s social 

interactions and participation levels (Cornwell & Waite, 2009). Some studies assert that 

loneliness and social isolation are distinct concepts and, while they may coexist, each may also 

occur on its own (Valtorta & Hanratty, 2013). Nicholson suggests a new definition of social 

isolation as “a state in which the individual lacks a sense of belonging socially, lacks engagement 

with others, has a minimal number of social contacts and they are deficient in fulfilling and 

quality relationships” (Nicholson Jr., 2009). The inclusion of objective and subjective measures 

in this definition seems to oppose the definition offered by Havens which defines social isolation 
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as an objective measure (Havens et al., 2004). Furthermore, Perlman and Peplau’s definition of 

loneliness as a subjective experience of social isolation is also somewhat contradicted by 

Nicholson’s newer definition (Nicholson Jr., 2009; Perlman, Daniel & Letitia Anne Peplau, n.d.). 

Current measures of social isolation are not only inconsistent to each other, but also lack 

the ability to capture a comprehensive understanding of social connection due to a more narrow 

focus on the quantity of relationships in one’s network (Holt-Lunstad, 2017; Nicholson Jr., 

2009). While this is a key aspect to understanding social isolation, emerging definitions and 

measures assert that quality of those relationships should also be considered (Zavaleta et al., 

2017). Guidelines to quantify social isolation which incorporates measures of both quantity and 

quality of relationships has been developed and suggests future measures include two distinct 

indicators to understand both external and internal social isolation (Zavaleta et al., 2017). The 

study proposes the external indicator include questions from each of the following four domains 

(1) frequency of social contact, (2) social network support, (3) presence of a discussion partner, 

and (4) reciprocity and volunteering (Zavaleta et al., 2017). Similarly, the guidelines of internal 

indicator include the five domains of (1) satisfaction with social relations, (2) need for 

relatedness, (3) feelings of belonging to own neighborhood or community, (4) loneliness, and (5) 

trust (Zavaleta et al., 2017). 

The study population of the National Health and Aging Trends Study (NHATS) is 

Medicare beneficiaries aged 65 years or older living in the United States. While the social 

isolation indicator questions in NHATS are not as extensive as the Zavaleta guidelines, there is 

overlap and respondents receive a value of zero or one for their responses to six questions 

leading to a composite social isolation score ranging from zero to six with higher scores 

indicating greater social isolation (Pohl et al., 2017). Respondents receive a one (or an indication 
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of social isolation) if they respond to a series of questions in the survey intended to measure 

social isolation which indicate that (1) they are unmarried/unpartnered, (2) family members or 

(3) friends were not among those with whom they most often discussed important matters in the 

past year, and in the past month did not (4) visit in-person with family or friends, (5) attend a 

religious service, or (6) participate clubs, classes, or other organized activities (Pohl et al., 2017). 

It is important to note that indicators four through six were likely to be heavily impacted by the 

covid-19 pandemic. Using the composite score of covid precaution measures will act as a proxy 

to estimate social isolation. 

Due to multiple accepted definitions, definitions changing over time, and the lack of a 

common and effective measurement tool for social isolation, it is difficult to determine the 

prevalence of social isolation within the United States population of older adults (Cudjoe et al., 

2020; Holt-Lunstad, 2017; Nicholson Jr., 2009; Pohl et al., 2017). There is a wide variation 

among prevalence estimates of social isolation among community-dwelling older adults of all 

genders living in developed countries which ranges from 10-43% with a possibility for 

meaningfully different prevalence rates among older adults living in long term care facilities 

(Iliffe et al., 2007; Nicholson Jr., 2009; Nicholson, 2012; Taylor et al., 2016). A 2020 study 

found that the prevalence of social isolation in 2011 among community dwelling older adults in 

the United States was 24%, however there is discrepancy if the tool accurately captures the entire 

experience of social isolation (Cudjoe et al., 2020). Despite the likely underestimation, there is a 

clear need to further understand social isolation. 

Social isolation is associated with negative outcomes among older adults pertaining to 

both physical and mental health as well as premature mortality (Cacioppo & Cacioppo, 2014; 

Flegal et al., 2013; Holt-Lunstad et al., 2010; Shankar et al., 2017). Older adults who are socially 
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isolated are at a higher risk for dementia, cognitive decline, and depression (Cacioppo & 

Cacioppo, 2014; The Global Council on Brain Health (GCBH), n.d.). Isolation is also associated 

with a reduced capacity to perform daily living activities and subsequently functional status in 

the older adult population (Shankar et al., 2017). The higher risk of mortality associated with 

limited social connection is similar to well documented risks including air pollution, smoking (up 

to 15 cigarettes/day), physical inactivity, and obesity (Holt-Lunstad et al., 2010). Conversely, 

increased social connection is associated with a 50% reduction in risk for early mortality 

demonstrating the importance to identify those at risk and facilitate intervention (Holt-Lunstad et 

al., 2010). 

To understand who is at a higher risk of experiencing social isolation, it is necessary to 

determine common risk factors. Despite this need, limited studies have explored the risk factors 

associated with social isolation (Cudjoe et al., 2020). Known factors already identified include 

older age, being unmarried, having lower education and income levels as risks for experiencing 

severe social isolation and social isolation relative to those socially integrated (Cudjoe et al., 

2020; Evans et al., 2008; Steptoe et al., 2013). The AARP has suggested that retirement and 

physical challenges, such as frailty, loss of hearing, and reduced mobility, may also be risk 

factors for social isolation (Isolation Among Older Adults – Causes & Responses, n.d.). The risk 

of social isolation increases over the life course and as social isolation itself is a dose response 

risk factor, interventions that are able to reduce one’s level of social isolation will likely elicit 

positive impacts on the health and well-being of older adults (Cudjoe et al., 2020; Holt-Lunstad, 

2017). 
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2.3 Comparing and Contrasting Social Isolation and Loneliness 

 Despite similarities in risk factors, health implications, and experiences related to 

connection, social isolation and loneliness do not strongly predict one another (Cornwell & 

Waite, 2009; Coyle & Dugan, 2012; Steptoe et al., 2013). Some of this may be attributable to the 

lack of a standard definition and measurement mechanism for social isolation, however, there are 

likely other factors which contribute to the lack of association. Given the strong similarities 

between the two concepts, the weakness of their correlation is interesting and has potential to 

point towards a deeper understanding in how each may impact health and well-being. 

 

2.4 Covid-19 

The covid-19 pandemic provided a context in which many people within the United 

States were practicing social distancing as a risk reduction measure, especially those in higher 

risk groups which includes all older adults. Evaluating data collected during this period, can 

provide further insights into the relationship between social isolation and loneliness. 

Early studies suggest that those living alone during the COVID-19 pandemic had an 

increased odds of experiencing loneliness compared to those living with others (Savage et al., 

2021). During the height of the COVID-19 pandemic, the United States Centers for Disease 

Control and Prevention (CDC) recommended social distancing, mask wearing, and quarantine 

for those infected or exposed. Due to the heightened risk of death or serious illness associated 

with adults over 65 and age-related risk factors including diabetes, dementia, heart disease, and 

having a compromised immune system it is imperative to understand how the threat of COVID-

19 infection and subsequent risk reduction measures impacted this population in regards to 

loneliness and social isolation (CDC, 2023). Pandemic realities and guidelines may have directly 
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impacted known risk factors for loneliness and social isolation among older adults such as loss of 

a spouse or close friends, limited social activity and connection, and self-perception of one’s own 

health as poor. As a result, this study seeks to understand how the pandemic context of 

individuals and its influence on social isolation may have impacted their experiences of 

loneliness. 

Compliance with social distancing guidelines during covid was used as a proxy to 

estimate social isolation experienced by older adults in a cross national study (Kim & Jung, 

2021). The findings demonstrated social distancing is a significant predictor of poor mental 

health (Kim & Jung, 2021). However, in countries with more stringent policies and more trust in 

government there was a buffer for the negative impact of social distancing on mental distress 

(Kim & Jung, 2021). Countries with higher death rates had stronger associations between social 

distancing and mental distress (Kim & Jung, 2021). This is particularly interesting given the 

wide range of risk reduction compliance and government trust in the U.S. during the pandemic 

among different regions. 

 

2.5 Significance 

 Loneliness and social isolation were existing issues among the older adult population 

prior to covid. During covid, many people experienced an increase in risk factors for 

experiencing loneliness and/or social isolation including reduced contact with friends and family 

and potential loss of a friend, partner, or family member (which would reduce the size of their 

social network) making this issue one that is immediately relevant in caring for this 

demographic. Additionally, given that the risks of social isolation are cumulative over the life 

course, the impact of risk factors on younger populations is also pertinent as they will one day 
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make up the older adult population (Holt-Lunstad, 2017). All populations should be considered 

to reduce loneliness and social isolation among older adults now and in generations to come. 

Chapter 3. Methods 
 
3.1 Data 

The National Health and Aging Trends Study (NHATS) collects data on a nationally 

representative sample of Medicare beneficiaries aged 65 and older. Participants for the original 

cohort were selected in 2011 and additional participants were added in 2015. This allows the data 

to be used for both national and individual-level analysis. The data is collected with the intention 

of amplifying the ability to create effective preventions and treatments of challenges encountered 

by many older adults: becoming disabled, losing independent functioning capacity, and reduction 

in quality of life. 

As the vast majority, 96-97%, of older adults in the United States are enrolled in Medicare, 

Medicare enrollment is an effective sampling frame for the population of interest and is used in 

this study. The initial cohort of NHATS participants was sampled for Round 1 with a three-stage 

stratified sample design. At this point, 95 primary sampling units (PSUs), individual counties and 

groups of counties, were selected. Subsequently, zip codes and zip code fragments were used as 

the secondary sampling units (SSUs), and 655 SSUs were selected from the elected PSUs. 

Finally, 14,643 beneficiaries who were 65 as of September 30, 2010, were sampled from selected 

SSUs. Within these beneficiaries, 11,961 were included in the initial release with the remaining 

2,682 held in reserve. Ultimately, a total of 12,411 beneficiaries were contacted for participation 

in the study of which 8,245 (71%) completed the study. 

After accounting for nonresponse and differential selection probabilities based on age group 

and race, 84-90% of living sample persons were retained in Rounds 2-4. Prior to Round 5 data 
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collection, the sample was restored to its original sizes by age and race groups. The three-stage 

stratified sample design employed in the initial sample was used again. This time beneficiaries 

eligible were those who were at least 65 years of age as of September 30, 2014. The adjusted 

response rate for Round 5 including those newly added was 73%. Rounds 6-10 elicited retention 

rates of 88-96% among living sample persons. 

Data in NHATS is primarily collected through the Sample Person (SP) Interview instrument. 

Other instruments, the Performance Activities Booklet, the Interviewer Remark Section, and the 

Facility Questionnaire, are also used to collect information for the study, but the information in 

these sections is not relevant to this analysis. NHATS traditionally collects data from 

respondents in person, however, the covid-19 pandemic resulted in round 10 data being collected 

via telephone. An additional covid-19 supplement was completed after the phone interviews via 

paper surveys mailed to participants. This supplement contains information used to estimate 

levels of social isolation and loneliness. 

For the purposes of this analysis, the data available through NHATS public use files will be 

analyzed as I am ineligible to apply for restricted use files. The NHATS sample includes 

community-dwelling older adults as well as those residing in a nursing home, but the analytic 

sample will be restricted to those who are community-dwelling as those in nursing homes lack 

key variables. Sampled participants who are unable to respond by themselves may have a proxy 

respond for them, however, they will also be excluded since the proxies are unable to answer key 

questions. While there is no documentation specifically stating if people who are incarcerated are 

included in the sample, NHATS documentation does state that “individuals are included in 

NHATS no matter where they reside”. It should also be noted that undocumented immigrants are 

not eligible for Medicare and documented immigrants are only eligible after residing in the U.S. 
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for five years regardless of their age. The sample is also limited to those living in the contiguous 

48 states of the U.S. due to the prohibitive costs of conducting interviews in Alaska, Hawaii, 

Puerto Rico, and other U.S. territories. These limitations must be considered when utilizing the 

results of this analysis to create and design interventions. Sampling procedures oversample Black 

non-Hispanic individuals and older individuals by 5-year age groups (65-69, 70-74, 75-79, 80-

84, 85-89, and 90+) to ensure sufficient data to effectively analyze data and understand trends 

over time. While these groups have a higher likelihood of being selected, this will be accounted 

for during analysis and allows for meaningful sub-analyses relating to race and age to be 

conducted. NHATS also collects information in a variety of other areas including a last month of 

life interview and dried blood spot biomarkers which will not be used in this analysis.  

The sample of the NHATS is replenished periodically after the initial cohort was sampled in 

2011. Sample replenishments occurred in 2015 and 2021. As round 10 surveys were conducted 

in 2020, the 2021 sample replenishment is not relevant to this analysis. Since the sample is only 

refreshed periodically, the lower bound of age for those in the sample increases each year in 

which a new cohort of participants is not added to the sample. As such, the participants in round 

10 of the survey are aged 70 years and older. It is also of note that there is a lag between the time 

participants are sampled to when they are interviewed and subsequently represents a population 

that is slightly older. 

Rounds 1 through 9 of the NHATS were conducted via in-person interviews. However, 

round 10, which will be used for this analysis, was conducted via phone interviews due to the 

covid-19 pandemic. As a result, some questions and observations were not able to be answered. 

A new open-ended question was added at the opening of round 10 of the study where 

participants were asked to describe in their own words how the outbreak had affected their life. 
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The clock drawing exercise of the survey, intended to assess cognitive function, was adapted by 

mailing materials to participants and conducted over the phone. The performance assessment 

portion of the study was not collected as they require in-person administration. The 

Environmental Checklist, which is observations of the participants' homes, was also unable to be 

collected. The only two questions retained in the Interviewer Remarks section were the 

participants' “attitude toward the interview” and “whether the interview was conducted in more 

than one session and reason”. 

3.2 Analyses 

Primary Outcome 

 This study examines loneliness as its primary outcome. Loneliness was of increased 

interest during the COVID-19 pandemic and as such, variables to measure loneliness were added 

to the NHATS covid module administered through a mailed survey. The two questions ask 

participants to report how often they felt lonely in a typical week before the covid outbreak using 

a Likert scale. The subsequent question asks participants how this frequently they have felt 

lonely during covid in comparison to before with response options: more often, less often, or 

about the same. Responses to this question will be both retained (and assessed using ordered 

logistic regression) and dichotomized (and assessed using standard logistic regression) to 

indicate which participants experienced loneliness more often as was done in another study 

examining loneliness using the NHATS COVID-19 module (Hua & Thomas, 2021). As this is 

the primary outcome, those with missing data for the loneliness comparison variable are 

excluded from the analytic sample. The frequency of loneliness participants reported feeling 

prior to the pandemic will be retained and used as a covariate in analysis. 
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Primary Exposure 

 The COVID-19 outbreak provided an interesting context to study the exposure of social 

isolation as many people were practicing social distancing as a risk reduction measure. In this 

study, the social isolation measure will be included as both a set of four nominal variables and a 

single composite variable made up of these four nominal variables about activities within the 

previous month 1) visiting with family or friends 2) attending religious services 3) participating 

in clubs, classes, or other organized activities and 4) going out for enjoyment. Each of the 

responses for these dichotomized questions was assigned 0 for “no” and 1 for “yes”. Composite 

social isolation scores range from 0 to 4 with zero indicating severe social isolation and four 

indicating social integration. As this is the primary exposure, those with missing data for any of 

the four variables making up the composite score are excluded from the analytic sample. 

 

Covariates 

 The covariates included in this analysis are age, gender, race, education, employment 

status, living situation, individual level covid compliance measures, marital status, social 

network size, perception of community, and overall health status. In the public use files utilized 

in this analysis, age is reported in age categories by 5-year age groups (65-69, 70-74, 75-79, 80-

84, 85-89, and 90+) corresponding with codes 1 through 6. These codes will be retained in these 

categories for analysis although it is important to note that since the sample has not been 

replenished in 5 years, there are currently no respondents who fall into the 65-69 age category, as 

such this category will be dropped. There is a variable for sex with response options of male or 

female and have been coded as 0 and 1 respectively. Gender was not recorded in the dataset. The 

race categories reported are non-Hispanic white, non-Hispanic black, non-Hispanic other, 
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Hispanic, and more than one race. These categories will be retained for analysis and are coded 0 

through 4 respectively. Education variables had nine possible options coded 1 through 9 

beginning with no schooling followed sequentially by 1st-8th grade, 9th-12th grade (without a 

diploma), high school graduate, vocational or trade school beyond high school, some college but 

no degree, associate degree, bachelor’s degree, and masters professional or doctoral degree. 

Education will be recategorized and coded to 0 - less than high school education; 1 - high school 

graduate or post-high school vocational school; 2 - associate degree, bachelor’s degree, or some 

college; and 3 - master’s or doctoral degree. Employment is reported as a dichotomous variable 

with no/yes coded as 0 and 1 respectively. The living situation variable seeks to understand if the 

respondent lives alone or with at least one other person. To create this variable the variable for 

the total number of people in the household will be dichotomized to those with one person, 

recoded to 0, and those with two or more people, recoded to 1. The individual-level covid 

compliance measure is derived from a composite score that was created to conduct this specific 

analysis. Respondents are asked whether they have adapted nine different behaviors during the 

COVID-19 outbreak to reduce the spread of the virus. These behaviors are a) frequently washing 

or sanitizing their hands, b) avoiding contact with people they live with, c) avoiding contact with 

people they do not live with, d) staying at least 6 feet away from people they do not live with, e) 

limiting group gatherings with family they do not live with, f) avoiding being in restaurants and 

bars, g) limiting shopping and errands, h) wearing a face mask when going out, and i) avoiding 

touching their face when they are out. Respondents receive one point for each behavior for which 

they selected yes, for total scores ranging from zero to nine. They are subsequently categorized 

into strong risk reduction behavior (6-9 points recoded as 2), moderate risk reduction behavior 

(3-5 points recoded to 1), and little to no risk reduction behavior (0-2 points recoded as 1). The 
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marital statuses are retained as recorded with options of married, living with a partner, separated, 

divorced, bereaved, and never married. Social network size counts those with whom the 

participant feels they can talk to about important matters up to five people. As the perception of 

our community became of increased relevance during the pandemic, a composite variable will be 

constructed based on participants' agreement to statements that: people in their community know 

each other well, are willing to help each other, and can be trusted. Existing codes in the data; 1 

for “agree a lot”, 2 for “agree a little”, and 3 for “do not agree”; will be summed to create the 

community perception score. For missing data points, no additional points will be added to the 

existing sum. Scores will be treated as continuous variables with lower scores indicating a more 

positive perception of community. Overall health condition is reported as a Likert scale with five 

options (poor, fair, good, very good, and excellent) which are retained. All those with missing 

values for any variable included in the analysis are excluded. 

 

Impossible values 

As all variables in the analysis are categorical, each was examined for nonsensical values 

by tabulating the frequency with which each category was selected. No impossible values were 

discovered. Data was presumably cleaned quite thoroughly prior to being distributed. 

 

Analytic sample 

 The Round 10 iteration of NHATS includes responses from those who were able to 

engage in the data collection interview without a proxy. Out of the 4,389 non-proxy respondents, 

all community-dwelling older adults who responded to the COVID-19 module were eligible to 

be included in the analysis resulting in 2,998 observations. The analytic sample was further 
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restricted by 726 participants to missing data for any variable included in the analysis resulting in 

an analytic sample size of 2,272. 

 

Descriptive methods 

 All variables to be included in the analysis are assessed for unweighted correlations to 

each other variable (as weighted correlations cannot be calculated in SAS). The frequency of 

loneliness respondents reported experiencing prior to the COVID-19 pandemic is cross tabulated 

with the relative change in loneliness people experience during the pandemic to understand the 

relationship between loneliness before and during the pandemic. The distribution of categorical 

variables will be examined, while accounting for survey weights, using the survey frequency 

procedure in SAS. The distribution of continuous variables will be assessed by comparing mean, 

median, minimum, and maximum values. The demographic characteristics of the analytic sample 

are displayed in Table 1 with sample totals, weighted population frequency, and the population 

proportion or mean with 95% confidence intervals. Table 2 shows the demographic 

characteristics of the analytic sample stratified by those who felt lonelier during the pandemic 

versus those who did not.  

  

Analytic methods 

As the outcome of interest is a three-level ordinal categorical variable, an ordered logistic 

regression model will be used to estimate the relationship between social isolation and loneliness 

among the study population. The model will first be run with only the exposure of social 

isolation and the outcome of loneliness frequency relative to before the pandemic. The 

demographic variables (age, gender, race, and education) will be added as covariates in the 
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second model. The third model incorporates the demographic variables as well as social 

variables (employment status and living situation) as covariates. A fourth model also accounts 

for complex demographic variables (marital status, social network size, perception of 

community, and overall health status). Finally, the last model will add a variable measuring the 

extent of individuals' covid risk reduction measures. Additionally, the fully adjusted model will 

be stratified by sex.  

Chapter 4. Results 
 
Table 1. Weighted population percentages and 95% confidence intervals estimate the general distribution of 
demographic characteristics within the target population. 

Respondent characteristics 
Estimated Population % or Population mean (95% 

Confidence Interval) 
Overall 100 
Sex  

Male 46.3 (43.6, 49.0) 
Female 53.7 (51.0, 56.4) 

Age (in years)  
70-74 39.3 (36.9, 41.7) 
75-79 30.8 (28.5, 33.1) 
80-84 18.3 (16.7, 19.8) 
85-89 8.2 (7.2, 9.2) 
90+ 3.4 (2.8, 4.0) 

Race/Ethnicity  
Non-Hispanic white 86.5 (84.4, 88.7) 
Non-Hispanic black 5.8 (4.8, 6.9) 
Other 2.9 (1.8, 4.0) 
Hispanic 4.7 (3.2, 6.3) 

Education  
Less than high school education 9.5 (7.9, 11.0) 
High school graduate or equivalent 30.1 (26.7, 33.5) 
Associate’s, Bachelor’s, or some college 41.4 (38.1, 44.7) 
Master’s or doctoral degree 19.0 (16.0, 22.0) 

Employment  
Retired 87.1 (85.0, 89.2) 
Working 12.9 (10.8, 15.0) 

Household size 2.0 (1.9, 2.0) 
Living situation  

Lives alone 28.0 (26.1, 29.8) 
Lives with others 72.0 (70.2, 73.9) 

Risk reduction score (out of 9) 7.3 (7.2, 7.4) 
Covid risk reduction behaviors  

Frequently washing hands  98.1 (97.4, 98.8) 
Avoiding contact with people they live with 13.4 (11.6, 15.1) 
Avoiding contact with people they do not live with 84.2 (82.3, 86.2) 
Staying at least 6 feet away from people they do 
not live with 91.2 (89.6, 92.7) 
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Limiting group gatherings with family they do not 
live with 86.8 (84.8, 88.8) 

Avoiding being in restaurants and bars 86.6 (84.8, 88.5) 
Limiting shopping and errands 86.6 (84.7, 88.4) 
Wearing a face mask when going out 96.4 (95.4, 97.3) 
Avoiding touching their face when they are out 87.6 (85.9, 89.2) 

Marital status  
Married 57.0 (54.7, 59.3) 
Living with a partner 2.3 (1.5, 3.1) 
Separated 0.7 (0.3, 1.1) 
Divorced 12.3 (10.7, 13.9) 
Widowed 25.1 (23.0, 27.3) 
Never married 2.5 (1.7, 3.4) 

Social network size 2.6 (2.5, 2.7) 
No one in network 2.1 (1.4, 2.7) 
One person 24.4 (21.8, 27.0) 
Two people 26.5 (24.1, 28.8) 
Three people 20.2 (18.2, 22.2) 
Four people 13.3 (11.0, 15.5) 
Five or more people 13.6 (11.1, 16.0) 

Community perception score (out of 9) 4.6 (4.5, 4.7) 
Health status  

Poor 2.6 (1.6, 3.5) 
Fair 11.7 (9.8, 13.5) 
Good 35.5 (33.0, 37.9) 
Very good 37.5 (34.9, 40.1) 
Excellent 12.8 (10.7, 14.9) 

Frequency of feeling lonely before the pandemic  
Never 30.9 (28.8, 33.1) 
Rarely 34.4 (32.2, 36.6) 
Some days 26.4 (24.3, 28.5) 
Most days 6.2 (4.7, 7.7) 
Every day 2.1 (1.4, 2.8) 

Social isolation score (0 – 4) 1.7 (1.6, 1.7) 
Social activities in the previous month (June – 
October 2020)  

Visiting with family or friends 72.8 (70.3, 75.2) 
Attending religious services 36.4 (33.3, 39.6) 
Participating in clubs, classes, or other organized 
activities 20.3 (17.7, 22.9) 

Going out for enjoyment 36.2 (33.1, 39.2) 
Loneliness comparison during covid  

Less lonely 2.9 (2.0, 3.9) 
About the same 74.6 (72.1, 77.1) 
Lonelier 22.5 (20.0, 25.0) 

Loneliness comparison (dichotomized)  
Less or same level of loneliness 77.5 (75.0, 80.0) 
Lonelier 22.5 (20.0, 25.0) 

Note: This data is sourced from the Round 10 (2020) iteration and COVID-19 supplementary module of the 
National Health and Aging Trends Survey (n=2,998) representative of community-dwelling Medicare beneficiary 
adults age 70+ residing in the United States. Loneliness was measured by asking participants how frequently they 
have felt lonely during the pandemic in comparison to before with response options: more often, less often, or about 
the same. Response options were dichotomized into lonely more often vs. not lonely more often. Social isolation was 
measured by asking participants if, in the previous month they had visited with family or friends, attended religious 
services, participated in clubs, classes, or other organized activities, or went out for enjoyment. A composite 
variable was created by summing the total number of questions to which one responded “no”. 
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Table 2. Weighted population percentages and 95% confidence intervals of demographic characteristics stratified by 
those who experienced an increase in loneliness during the pandemic versus those who did not.  
 

Respondent characteristics 

Estimated Population % or 
Population mean (95% Confidence 

Interval) for those who did not 
experience an increase in 

loneliness during the pandemic. 

Estimated Population % or 
Population mean (95% 

Confidence Interval) for those 
who experienced an increase in 
loneliness during the pandemic 

Sex   
Male 50.4 (47.0, 53.7) 32.1 (26.9, 37.2) 
Female 49.6 (46.3, 53.0) 67.9 (62.8, 73.1) 

Age (in years)   
70-74 37.4 (34.3, 40.5) 45.9 (40.9, 50.9) 
75-79 31.9 (28.8, 34.9) 27.0 (22.7, 31.3) 
80-84 18.6 (16.6, 20.5) 17.4 (14.5, 20.2) 
85-89 8.6 (7.3, 9.9) 6.8 (4.8, 8.9) 
90+ 3.5 (2.9, 4.2) 2.9 (1.7, 4.1) 

Race/Ethnicity   
Non-Hispanic white 85.5 (83.2, 87.8) 90.2 (86.7, 93.7) 
Non-Hispanic black 6.5 (5.2, 7.7) 3.7 (2.2, 5.1) 
Other 3.2 (1.9, 4.4) 2.0 (0.7, 3.2) 
Hispanic 4.9 (3.3, 6.5) 4.2 (1.5, 6.9) 

Education   
Less than high school education 10.7 (9.0, 12.5) 5.1 (2.7, 7.6) 
High school graduate or equivalent 32.0 (28.5, 35.5) 23.5 (17.6, 29.3) 
Associate’s, Bachelor’s, or some 
college 40.4 (37.1, 43.6) 45.1 (38.7, 51.6) 

Master’s or doctoral degree 16.9 (13.7, 20.1) 26.3 (20.8, 31.7) 
Employment   

Retired 85.9 (83.7, 88.2) 91.0 (87.3, 94.7) 
Working 14.1 (11.8, 16.3) 9.0 (5.3, 12.7) 

Household size 2.0 (2.0, 2.1) 1.9 (1.8, 2.0) 
Living situation   

Lives alone 74.5 (72.3, 76.6) 63.6 (58.5, 68.8) 
Lives with others 25.5 (23.4, 27.7) 36.4 (31.2, 41.5) 

Risk reduction score (out of 9) 7.2 (7.1, 7.3) 7.7 (7.6, 7.8) 
Covid risk reduction behaviors   

Frequently washing hands    
Yes 97.8 (97.0, 98.6) 99.4 (98.8, 100.0) 
No 2.2 (1.4, 3.0) 0.6 (0.0, 1.2) 

Avoiding contact with people they live 
with   

Yes 13.7 (11.8, 15.6) 12.3 (8.5, 16.2) 
No 65.1 (62.2, 67.9) 56.1 (49.7, 62.6) 
N/A 21.2 (18.9, 23.5) 31.6 (26.4, 36.8) 

Avoiding contact with people they do 
not live with   

Yes 82.0 (79.7, 84.4) 91.7 (88.8, 94.6) 
No 16.7 (14.4, 19.0) 7.2 (4.4, 10.1) 
N/A 1.2 (0.8, 1.7) 1.1 (0.0, 2.2) 

Staying at least 6 feet away from 
people they do not live with   

Yes 90.1 (88.3, 91.8) 95.1 (92.7, 97.4) 
No 8.3 (6.6, 10.0) 3.8 (1.7, 5.9) 
N/A 1.6 (1.0, 2.3) 1.1 (0.5, 1.8) 
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Limiting group gatherings with family 
they do not live with   

Yes 84.8 (82.3, 87.2) 93.9 (91.0, 96.7) 
No 10.1 (8.2, 12.0) 3.2 (0.8, 5.5) 
N/A 5.2 (4.0, 6.3) 2.9 (1.3, 4.6) 

Avoiding being in restaurants and bars   
Yes 84.9 (82.9, 86.9) 92.6 (89.7, 95.5) 
No 12.6 (10.8, 14.5) 7.1 (4.2, 9.9) 
N/A 2.5 (1.7, 3.2) 0.3 (0.1, 0.6) 

Limiting shopping and errands   
Yes 85.2 (83.2, 87.2) 91.2 (88.1, 94.4) 
No 14.2 (12.3, 16.1) 8.2 (5.3, 11.2) 
N/A 0.6 (0.3, 0.9) 0.6 (0.0, 1.6) 

Wearing a face mask when going out   
Yes 95.6 (94.5, 96.7) 99.0 (97.5, 100.0) 
No 4.0 (3.0, 5.1) 0.9 (0.0, 2.5) 
N/A 0.3 (0.1, 0.5) 0.0 (0.0, 0.1) 

Avoiding touching their face when 
they are out   

Yes 86.2 (84.3, 88.1) 92.2 (89.2, 95.2) 
No 12.6 (10.7, 14.6) 7.6 (4.7, 10.5) 
N/A 1.2 (0.6, 1.7) 0.2 (0.0, 0.5) 

Marital status   
Married 58.2 (55.3, 61.1) 52.9 (48.0, 57.7) 
Living with a partner 2.5 (1.6, 3.4) 1.6 (0.0, 3.3) 
Separated 0.7 (0.3, 1.1) 0.6 (0.0, 1.4) 
Divorced 10.7 (9.1, 12.3) 17.9 (13.6, 22.1) 
Widowed 25.1 (22.4, 27.7) 25.4 (21.7, 29.1) 
Never married 2.8 (1.8, 3.8) 1.7 (0.1, 3.3) 

Social network size 2.5 (2.4, 2.6) 3.0 (2.7, 3.2) 
No one in network 2.4 (1.7, 3.2) 0.9 (0.0, 2.0) 
One person 27.2 (24.2, 30.1) 14.8 (10.6, 19.0) 
Two people 26.1 (23.6, 28.6) 27.5 (21.6, 33.5) 
Three people 19.9 (17.5, 22.3) 21.4 (17.2, 25.6) 
Four people 12.5 (10.3, 14.8) 15.8 (11.0, 20.5) 
Five or more people 11.8 (9.3, 14.4) 19.6 (14.0, 25.2) 

Community perception score (out of 
9) 4.6 (4.5, 4.7) 4.5 (4.4, 4.7) 

Health status   
Poor 13.4 (11.3, 15.6) 10.7 (7.3, 14.1) 
Fair 37.5 (34.4, 40.6) 37.4 (32.9, 42.0) 
Good 35.2 (32.5, 38.0) 36.3 (30.7, 41.9) 
Very good 11.5 (9.2, 13.8) 12.2 (8.4, 16.1) 
Excellent 2.4 (1.3, 3.4) 3.3 (1.5, 5.1) 

Frequency of feeling lonely before the 
pandemic   

Never 0.9 (0.4, 1.4) 6.2 (3.5, 8.8) 
Rarely 2.9 (2.0, 3.7) 17.6 (12.1, 23.2) 
Some days 15.2 (13.5, 16.9) 64.9 (58.5, 71.3) 
Most days 41.1 (38.9, 43.3) 11.3 (6.6, 16.1) 
Every day 39.9 (37.2, 42.6) - 

Social isolation score (0 – 4) 1.6 (1.5, 1.7) 1.8 (1.7, 1.9) 
Social activities in the previous month   

Visiting with family or friends   
Yes 71.2 (68.5, 73.9) 78.1 (73.6, 82.7) 
No 28.8 (26.1, 31.5) 21.9 (17.3, 26.4) 
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Attending religious services   
Yes 36.3 (32.6, 40.0) 37.0 (31.6, 42.3) 
No 63.7 (60.0, 67.4) 63.0 (57.7, 68.4) 

Participating in clubs, classes, or other 
organized activities   

Yes 17.9 (15.2, 20.6) 28.7 (24.0, 33.4) 
No 82.1 (79.4, 84.8) 71.3 (66.6, 76.0) 

Going out for enjoyment   
Yes 36.4 (32.7, 40.0) 35.4 (30.7, 40.1) 
No 63.6 (60.0, 67.3) 64.6 (59.9, 69.3) 

Note: This data is sourced from the Round 10 (2020) iteration and COVID-19 supplementary module of the 
National Health and Aging Trends Survey (n=2,998) representative of community-dwelling Medicare beneficiary 
adults age 70+ residing in the United States. Loneliness was measured by asking participants how frequently they 
have felt lonely during the pandemic in comparison to before with response options: more often, less often, or about 
the same. Response options were dichotomized into lonely more often vs. not lonely more often. Social isolation was 
measured by asking participants if, in the previous month they had visited with family or friends, attended religious 
services, participated in clubs, classes, or other organized activities, or went out for enjoyment. A composite 
variable was created by summing the total number of questions to which one responded “no”. 
 
Table 3. Weighted population percentages and their 95% confidence intervals for the cross tabulation of the 
frequency of loneliness respondents reported before COVID-19 versus the relative change in loneliness during the 
pandemic. 
 

Frequency of loneliness 
before COVID-19 

Estimated population % 
(95% confidence interval) 
of loneliness increase 
during the pandemic 

Estimated population % 
(95% confidence interval) 
of loneliness decrease 
during the pandemic 

Estimated population % 
(95% confidence interval) 
of no change in loneliness 
during the pandemic 

Every day 1.4 (0.8, 2.0) 0.0 (0.0, 0.1) 0.7 (0.3, 1.1) 
Most days 4.0 (2.5, 5.4) 0.4 (0.1, 0.8) 1.8 (1.2, 2.4) 
Some days 14.6 (12.5, 16.6) 1.3 (0.7, 1.8) 10.6 (9.2, 11.9) 

Rarely 2.6 (1.5, 3.6) 1.1 (0.5, 1.8) 30.7 (28.5, 32.9) 
Never - 0.1 (0.0, 0.1) 30.9 (28.7, 33.0) 

 
Note: This data is sourced from the 2020 COVID-19 supplementary module of the National Health and Aging 
Trends Survey (n=2,998) representative of community-dwelling Medicare beneficiary adults age 70+ residing in the 
United States. Loneliness was measured by asking participants how frequently they felt lonely prior to the pandemic 
and by then asking participants how frequently they have felt lonely during the pandemic in comparison with 
response options: more often, less often, or about the same.  
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Table 4. U
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eighted correlation coefficients for  all variables 
included  in  the analysis.  
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Table 5. Weighted odds ratios and 95% confidence intervals, accounting for complex sampling 
methods, of unadjusted and adjusted association between social isolation and loneliness. 

 

Unadjusted 
Associations 

Fully Adjusted 
Associations* 

(without loneliness 
frequency) 

Fully Adjusted 
Associations* (with 

loneliness 
frequency) 

Social isolation score (refence = 
0: social integration) 

   

1: Social integration 1.6 (1.1, 2.5) 1.3 (0.7, 2.6) 1.0 (0.5, 2.0) 
2: Social isolation 1.6 (1.1, 2.5) 1.3 (0.6, 2.8) 1.1 (0.4, 2.7) 
3: Severe social isolation 1.8 (1.2, 2.8) 1.3 (0.4, 3.7) 0.8 (0.2, 3.0) 
4: Severe social isolation 2.4 (1.2, 4.9) 1.6 (0.4, 6.9) 1.3 (0.2, 7.4) 

Frequency of feeling lonely 
before the pandemic 

6.3 (4.6, 8.6) - 10.4 (7.6, 14.3) 

Age (reference=70 – 74)    
  75 – 79  0.7 (0.6, 1.0) 0.7 (0.5, 1.0) 0.7 (0.4, 1.1) 
  80 – 84 0.7 (0.6, 0.9) 0.8 (0.5, 1.1) 0.8 (0.5, 1.2) 
  85+ 0.9 (0.6, 1.2) 0.7 (0.4, 1.1) 0.7 (0.4, 1.2) 
Sex (reference=male) 2.2 (1.6, 2.9) 2.0 (1.5, 2.7) 1.3 (0.9, 1.9) 
Race/ethnicity (reference=non-
Hispanic white) 

   

  Non-Hispanic black 0.6 (0.4, 0.9) 0.5 (0.3, 0.9) 0.7 (0.4, 1.3) 
  Other 0.6 (0.3, 1.3) 0.7 (0.4, 1.5) 0.5 (0.1, 1.8) 
  Hispanic 0.9 (0.4, 1.7) 1.0 (0.5, 2.1) 1.1 (0.4, 3.2) 
Education (reference=less than a 
high school education) 

   

High school or equivalent 
(includes post-HS vocational 
school) 

1.4 (0.8, 2.6) 1.3 (0.7, 2.3) 1.4 (0.6, 3.4) 

Associate or bachelor’s degree 
or some college 

2.2 (1.2, 3.8) 2.0 (1.1, 3.6) 2.4 (1.1, 5.6) 

Master’s or doctoral degree 3.0 (1.8, 5.1) 2.8 (1.6, 5.2) 4.1 (1.7, 10.1) 
Employment status 
(reference=retired) 

0.6 (0.4, 0.9) 0.6 (0.4, 0.9) 
 

0.7 (0.4, 1.3) 

Marital status 
(reference=married/living with 
partner) 

   

Separated or divorced 1.8 (1.3, 2.6) 1.6 (1.0, 2.4) 1.1 (0.6, 2.0) 
Widowed 1.1 (0.9, 1.5) 0.9 (0.7, 1.3) 0.6 (0.4, 0.9) 
Never married 0.7 (0.2, 2.0) 0.6 (0.2, 1.8) 0.6 (0.1, 2.5) 

Health status (reference=poor or 
fair health) 

   

Good 0.9 (0.6, 1.4) 0.8 (0.5, 1.3) 1.8 (0.9, 3.6) 
Very good 0.8 (0.5, 1.2) 0.7 (0.4, 1.1) 2.0 (1.1, 3.7) 
Excellent 0.6 (0.4, 1.0) 0.4 (0.3, 0.7) 2.0 (1.1, 3.7) 

Household size 0.9 (0.7, 1.0) 0.9 (0.8, 1.1) 1.1 (0.9, 1.4) 
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Social network size (reference=0 
people) 

1.3 (1.1, 1.4) 1.1 (1.0, 1.3) 1.1 (1.0, 1.3) 

Community perception    
Feeling that know people well 1.0 (0.8, 1.2) 1.0 (0.7, 1.3) 0.9 (0.7, 1.3) 
Feeling that people are willing 
to help 

1.0 (0.8, 1.2) 1.2 (0.8, 1.6) 0.9 (0.6, 1.3) 

Feeling that people can be 
trusted 

0.9 (0.7, 1.1) 0.9 (0.6, 1.2) 0.7 (0.5, 1.1) 

Social activities in previous 
month 

   

Visiting with friends and family 0.9 (0.6, 1.3) 0.9 (0.5, 1.6) 0.7 (0.4, 1.3) 
Attending religious services 1.3 (0.9, 1.8) 1.0 (0.7, 1.6) 0.8 (0.4, 1.5) 
Participating in clubs, classes, or 
other organized activities 

0.5 (0.4, 0.8) 0.7 (0.5, 1.1) 0.7 (0.4, 1.3) 

Covid risk reduction behaviors    
Frequently washing hands 0.3 (0.1, 0.7) 0.7 (0.2, 2.3) 1.2 (0.3, 5.8) 
Avoiding contact with people 
they live with 

1.4 (1.1, 1.7) 1.3 (1.0, 1.7) 1.3 (0.9, 1.8) 

Avoiding contact with people 
they do not live with 

0.5 (0.3, 0.7) 0.8 (0.5, 1.2) 0.8 (0.5, 1.4) 

Staying at least 6 feet away from 
people they do not live with 

0.6 (0.4, 0.8) 0.8 (0.5, 1.3) 0.8 (0.5, 1.4) 

Limiting group gatherings with 
family they do not live with 

0.5 (0.4, 0.8) 0.7 (0.5, 1.1) 0.7 (0.4, 1.1) 

Avoiding being in restaurants 
and bars 

0.4 (0.3, 0.6) 0.7 (0.4, 1.0) 0.5 (0.2, 0.9) 

Limiting shopping and errands 0.6 (0.4, 0.9) 1.1 (0.7, 1.7) 1.2 (0.7, 2.1) 
Wearing a face mask when 
going out 

0.2 (0.1, 1.0) 0.5 (0.1, 2.1) 0.8 (0.2, 3.2) 

Avoiding touching their face 
when they are out 

0.5 (0.4, 0.8) 0.9 (0.5, 1.3) 0.6 (0.3, 1.0) 

Note: This data is sourced from the Round 10 (2020) iteration and COVID-19 supplementary module of the 
National Health and Aging Trends Survey (n=2,998) representative of community-dwelling Medicare beneficiary 
adults age 70+ residing in the United States. Loneliness was measured by asking participants how frequently they 
have felt lonely during the pandemic in comparison to before with response options: more often, less often, or about 
the same. Response options were dichotomized into lonely more often vs. not lonely more often. Social isolation was 
measured by asking participants if, in the previous month they had visited with family or friends, attended religious 
services, participated in clubs, classes, or other organized activities, or went out for enjoyment. A composite 
variable was created by summing the total number of questions to which one responded “no”.  
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Table 6. Weighted odds ratios and 95% confidence intervals, accounting for complex sampling 
methods, of fully adjusted association between social isolation and loneliness stratified by sex. 

  

 Male Female 
Social isolation score (refence = 0: 
social integration)   

1: Social integration 1.1 (0.4, 3.0) 1.6 (0.7, 3.6) 
2: Social isolation 1.5 (0.5, 4.6) 1.2 (0.4, 3.5) 
3: Severe social isolation 0.8 (0.2, 3.7) 1.8 (0.5, 7.0) 
4: Severe social isolation 0.6 (0.0, 7.6) 2.9 (0.5, 17.6) 

Age (reference=70 – 74)   
  75 – 79  0.5 (0.3, 0.9) 0.8 (0.5, 1.2) 
  80 – 84 0.7 (0.4, 1.4) 0.8 (0.5, 1.2) 
  85+ 0.9 (0.4, 1.9) 0.6 (0.3, 1.0) 
Race/ethnicity (reference=non-
Hispanic white)   

  Non-Hispanic black 0.4 (0.1, 0.9) 0.6 (0.4, 1.1) 
  Other 0.6 (0.2, 1.8) 0.9 (0.3, 2.6) 
  Hispanic 0.3 (0.1, 1.6) 1.4 (0.6, 3.5) 
Education (reference=less than a high 
school education)   

High school or equivalent (includes 
post-HS vocational school) 0.9 (0.4, 2.2) 1.4 (0.7, 2.9) 

Associate or bachelor’s degree or 
some college 1.6 (0.7, 3.5) 2.2 (1.1, 4.5) 

Master’s or doctoral degree 2.1 (0.9, 4.9) 3.4 (1.5, 7.5) 
Employment status (reference=retired) 0.6 (0.3, 1.4) 0.6 (0.3, 1.0) 
Marital status (reference=married or 
living with partner)   

Separated or divorced 1.3 (0.4, 3.9) 1.7 (1.0, 2.8) 
Widowed 1.1 (0.5, 2.5) 0.9 (0.6, 1.5) 
Never married 0.6 (0.2, 2.0) 0.6 (0.1, 2.7) 

Health status (reference=poor or fair 
health)   

Good 0.7 (0.3, 1.8) 0.9 (0.5, 1.5) 
Very good 0.6 (0.3, 1.3) 0.7 (0.4, 1.4) 
Excellent 0.4 (0.2, 1.0) 0.5 (0.2, 0.9) 

Household size 1.1 (0.8, 1.4) 0.8 (0.7, 1.0) 
Social network size (reference=0 
people) 1.2 (1.0, 1.4) 1.1 (1.0, 1.3) 

Community perception   
Feeling that know people well 0.9 (0.7, 1.3) 1.0 (0.7, 1.4) 
Feeling that people are willing to help 0.9 (0.5, 1.7) 1.4 (0.9, 2.1) 
Feeling that people can be trusted 1.1 (0.6, 2.0) 0.7 (0.5, 1.1) 

Social activities in previous month   
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Visiting with friends and family 1.0 (0.6, 1.8) 0.9 (0.4, 1.9) 
Attending religious services 0.8 (0.4, 1.6) 1.2 (0.7, 2.1) 
Participating in clubs, classes, or other 
organized activities 0.6 (0.2, 1.3) 0.8 (0.4, 1.4) 

Covid risk reduction behaviors   
Frequently washing hands 0.9 (0.3, 3.0) <0.001 (<0.001, <0.001) 
Avoiding contact with people they live 
with 1.4 (0.8, 2.6) 1.2 (0.9, 1.7) 

Avoiding contact with people they do 
not live with 0.9 (0.5, 1.7) 0.7 (0.4, 1.3) 

Staying at least 6 feet away from 
people they do not live with 0.8 (0.3, 2.2) 0.9 (0.5, 1.3) 

Limiting group gatherings with family 
they do not live with 0.5 (0.2, 1.0) 0.8 (0.5, 1.3) 

Avoiding being in restaurants and bars 0.6 (0.2, 1.3) 0.7 (0.4, 1.2) 
Limiting shopping and errands 1.0 (0.6, 1.8) 1.1 (0.5, 2.3) 
Wearing a face mask when going out 0.8 (0.2, 3.5) 0.1 (0.0, 0.9) 
Avoiding touching their face when 
they are out 1.0 (0.6, 1.7) 0.7 (0.4, 1.3) 

Note: This data is sourced from the Round 10 (2020) iteration and COVID-19 supplementary module of the 
National Health and Aging Trends Survey (n=2,998) representative of community-dwelling Medicare beneficiary 
adults age 70+ residing in the United States. Loneliness was measured by asking participants how frequently they 
have felt lonely during the pandemic in comparison to before with response options: more often, less often, or about 
the same. Response options were dichotomized into lonely more often vs. not lonely more often. Social isolation was 
measured by asking participants if, in the previous month they had visited with family or friends, attended religious 
services, participated in clubs, classes, or other organized activities, or went out for enjoyment. A composite 
variable was created by summing the total number of questions to which one responded “no”. 
 

Table 1 reports the general distribution of characteristics within the sample and estimates 

the frequency of each characteristic within the target population which will provide context for 

later analyses. The analysis is generalizable to the approximately 26.2 million community-

dwelling Medicare beneficiary adults age 70+ residing in the United States. Basic demographic 

information for sex, age, education, employment, and marital status are within the expected 

ranges for the study population. The distribution within race and ethnicity suggests that non-

Hispanic black people may be underrepresented within this analysis. Contextualizing social 

isolation potential during covid lock downs, an estimated 72.0% (95% CI: 70.2, 73.9) lived with 

at least one other person. The study population demonstrated high coherence to covid risk 

reduction behaviors with eight of the nine sample behaviors seeing compliance from at least an 
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estimated 84.2% (95% CI: 82.3, 86.2) the exception being avoiding contact with others in the 

household which approximately only 13.4% (95% CI: 11.6, 15.1) of the population employed. 

The highest compliance measure was frequent handwashing estimated to be seen in about 98.1% 

(95% CI: 97.4, 98.8) of the population.  

The average social isolation score was projected to be 1.7 (95% CI: 1.6, 1.7) indicating 

moderate social isolation. Additionally, the average social network size was only 2.6 people 

(95% CI: 2.5, 2.7). Prior to the pandemic, about one third of the population is estimated to have 

experienced loneliness some days, most days, or every day (26.4% (95% CI: 24.3, 28.5), 6.2% 

(95% CI: 4.7, 7.7), and 2.1% (95% CI: 1.4, 2.8) respectively) illustrating the relevance of further 

understanding this experience. While 22.5% (95% CI: 20.0, 25.0) are estimated to have 

experienced an increase in loneliness during the pandemic relative to their prior frequency of 

loneliness. 

The proportion of those who experienced an increase in loneliness during the pandemic is 

defined in Table 2 segmented by the characteristics measured in this study. Groups with a 

notably higher distribution within those who experienced an increase in loneliness include 

females, 70 – 74 year olds, those with high education (especially a master’s or doctoral degree), 

and those divorced. Of particular relevance to the research question, among those lonelier were 

those living with others (36.4% (95% CI: 31.2, 41.5) of those lonelier and 25.5% (95% CI: 23.4, 

27.7) of those not lonelier) and those with a higher average social network size (3.0 (95% CI: 

2.7, 3.2) and 2.5 (95% CI: 1.7, 3.2) of those lonelier and not lonelier respectively). Those who 

reported feeling lonely some days before the pandemic made up 64.9% (58.5, 71.3) of those 

lonelier during covid and only 15.2% (13.5, 16.9) of those not lonelier. 
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Table 3 presents the cross-tabulation of the frequency of loneliness reported before 

COVID-19 compared to the relative change in loneliness during the pandemic. Among those 

who never felt lonely, there were no reports of an increase in loneliness. It should be noted that 

1.4% (95% CI: 0.8, 2.0) of people reported that they were lonely every day prior covid, yet also 

reported an increase in loneliness during covid. With only about 2.9% (95% CI: 2.0, 3.9) of 

people reporting a decrease in loneliness during covid, the distribution of the frequency of 

loneliness within this subgroup may not reliable due to the small sample size. Finally, the 

majority of those who reported no change in their levels on loneliness during covid had reported 

only feeling lonely rarely or never feeling lonely at all. 

Table 4 presents the unweighted correlation coefficients between all variables included in 

the analysis. There were essentially no variables with correlations ≥ |0.75|, however there was a 

surprising lack of association between household size and social network size (r= -0.00365, 

p=0.8862). The lack of correlations between social network and loneliness frequency 

(r=0.05559, p=0.0081) and loneliness change (r=0.14009, p<0.0001) are notable as they are quite 

low and you may expect those within one’s household to be more likely to be part of one’s social 

network. 

Table 5 presents the weighted odds ratios and 95% confidence intervals for both the 

unadjusted and fully adjusted associations between social isolation and loneliness with an 

additional model which also accounts for the frequency of loneliness respondents reported before 

the pandemic. As including this additional loneliness variable in the model seems to have 

overcorrected the model, conclusions will be primarily drawn from the standard fully adjusted 

model not accounting for prior loneliness frequency. This is evident by the fact that the 

frequency of feeling lonely prior to the pandemic had dramatically significant odds of an 
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increase in loneliness during the pandemic in both the unadjusted (OR=6.3, 95% CI: 4.6, 8.6) 

and fully adjusted (OR=10.4, 95% CI: 7.6, 14.3) analyses.  

Respondents who are socially integrated (score=0) were used as the reference for social 

isolation. While each of the four social isolation associations indicate a positive correlation with 

loneliness (with estimated odds ratios ranging 1.3 – 1.6) all associations cross the null in the 

adjusted model and should be interpreted with caution. Contrary to existing literature, older age 

categories (75+) suggested a reduced likelihood of an increase in loneliness compared to those 

70-74. However, it should be noted that the confidence intervals for these odds ratios crossed or 

included the null. Female respondents had a significantly higher odds of reporting loneliness 

compared to males, both in the unadjusted (OR=2.2, 95% CI: 1.6, 2.9) and fully adjusted 

(OR=2.0, 95% CI: 1.5, 2.7).  

While the adjusted model suggests that non-Hispanic black people are less likely to have 

an increase in loneliness compared to their non-Hispanic white counterparts, this result should be 

interpreted with caution as results shown in Table 1 indicated that this demographic may not 

have been effectively sampled. In an association not documented in the literature review, 

respondents with a higher educational attainment, those with an associate’s degree, a bachelor’s 

degree, or some college (OR=2.0, 95% CI: 1.1, 3.6), and a master's or doctoral degree (OR=2.8, 

95% CI: 1.6, 5.2) were significantly more likely to report loneliness. Those with a high school or 

equivalent education (OR=1.3, 95% CI: 0.7, 2.3) had an odds ratio consistent with an increase in 

loneliness, however the confidence interval included the null.  

Respective to retirement, working was associated with lower odds of loneliness in both 

the unadjusted and adjusted analyses (OR=0.6, 95% CI: 0.4, 0.9). Interestingly, the odds ratios 

and confidence intervals elicited in unadjusted and adjusted models were the same. In 
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comparison to those married or living with a life partner, those who were separated or divorced 

demonstrated a significantly increased odds of increased loneliness during covid. Improved 

health was increasingly associated with lower odds of loneliness during covid, however, when 

compared to those reporting poor or fair health, those with excellent health were the only group 

with a confidence interval supporting statistical significance (OR=0.4, 95% CI: 0.3, 0.7). 

While all covid risk reduction behaviors had confidence intervals crossing or including 

the null in the adjusted model, the estimated odds ratios for seven of the nine suggested reduced 

odds of loneliness among those who complied with those guidelines. The exceptions were 

avoiding contact with people they live with (OR=1.3, 95% CI: 1.0, 1.7) as also seen in Table 2, 

and limiting shopping and errands (OR=1.1, 95% CI: 0.7, 1.7). 

Table 6 displays the fully adjusted weighted odds ratios and 95% confidence intervals for 

the association between social isolation and loneliness, stratified by sex. The trends seen in Table 

6 are largely similar to those seen in Table 5 and as such, only notable differences will be 

reported here. Arguably the most important difference seen when stratifying is that, among 

males, the association between social isolation and loneliness is reversed. Where before there 

was a slight, but increasingly positive association between the two, both odds ratios for scores 

representing severe social isolation among men suggest a reduced odds of loneliness (score 3: 

OR=0.8, 95% CI: 0.2, 3.7; score 4: OR=0.6, 95% CI: 0.0, 7.6). While associations with 

education level follow the same pattern as in Table 5, Table 6 suggests that the increases in 

loneliness are even more prominent among females. Finally, stratified associations suggest that 

wearing a face mask when going out was significantly correlated with a reduced odds of 

loneliness among females (OR=0.1, 95% CI: 0.0, 0.9). While this pattern is similar to that seen 

in Table 5, the difference seems to again be more prominent among females. 
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Chapter 5. Discussion 

Loneliness and social isolation were existing issues among the older adult population prior to 

covid. During covid, many people experienced an increase in risk factors for experiencing 

loneliness and/or social isolation such as a change in living situation, change in marital status 

(through covid related loss), or change in social network size (due to inability to attend in-person 

events or loss of those in their social network to covid) making this issue one that is immediately 

relevant in caring for this demographic. The current study is the first to include social isolation 

and loneliness measures from the NHATS while also accounting for pandemic risk reduction 

behavioral measures. This work examines the relationship between social isolation and 

loneliness in a pandemic context and provides further insight into understanding the risk and 

protective factors for experiencing loneliness in older adulthood. 

While unadjusted models suggest an increasingly positive correlation between social 

isolation and loneliness among older adults, associations from the fully adjusted model have 

weak and directionally variable correlations suggesting that the relationship between the two can 

be largely explained by other factors included in the model. This may also explain why existing 

literature is divided on the relationship between social isolation and loneliness. This analysis fails 

to reject the null hypothesis that there is no association between the two. 

The frequency of loneliness prior to the pandemic has by far the largest positive association 

with the relative change in loneliness during covid. While this finding is relatively unsurprising, 

it confirms that this is a key group of people to target for intervention. Additionally, it also 

corroborates research suggesting that loneliness can be cumulative over the life course (Holt-

Lunstad, 2017). Given this context, interventions to reduce or prevent loneliness in older adults 
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should not only be focused on those who are currently in older adulthood but should also include 

those across stages of life and therefore targeting a reduction in overall life course accumulation 

and which would ultimately reduce the prevalence of loneliness among older adults over time.  

The weakness of the correlation between social network size and loneliness supports the lack 

of correlation between social isolation and loneliness. Conversely, those who were still in the 

workforce, those who participated in organized activities, and those who reported feeling that 

they could trust people in the community, each factors which could influence how often one 

interacts with others and/or the quality of those interactions, all had reduced odds of loneliness. 

Qualitative research could more deeply examine commonalities among each of these variables to 

inform future quantitative analyses. Additionally, further research should examine these 

correlations longitudinally to understand the role of temporality in these relationships. 

The adjusted analytic model suggested higher odds of increased loneliness among females, 

those with a higher level of education, and those with better health. While existing literature 

supports females increased odds of experiencing loneliness, positive correlations between 

education and health status with loneliness have not previously been described to the best of my 

knowledge at the time this analysis was conducted (Barreto et al., 2021). 

Analyses stratified by sex in relation to loneliness can further support tailored interventions. 

Results indicate that social isolation was a stronger predictor of loneliness among females rather 

than males. While the frequency of loneliness prior to covid was a strong predictor among both 

males and females, it was even stronger among females. Additionally, the association between 

health status and loneliness is more robust for females, underscoring the potentially detrimental 

effects of loneliness on well-being. While trust in others predicted less loneliness among 

females, engaging in social activities appears to be more beneficial in mitigating loneliness 
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among males. These sex-specific patterns suggest that addressing loneliness and its underlying 

factors may require tailored interventions that recognize and cater to the unique experiences and 

needs of both males and females. Further research is warranted to explore how sex impacts 

socialization and subsequently loneliness. 

As supported in some existing literature there was no significant association between social 

isolation and loneliness. This confusing finding seems to be corroborated by the weak correlation 

between social networks and loneliness. It is worth considering that measurements for both 

social isolation and social network size are subject to social desirability bias, especially as 

responses to these variables were collected via in-person or phone interview format. In addition, 

the social isolation measure could be less sensitive during covid as many of the activities asked 

about were likely to have been impacted by the pandemic.  

In contrast with existing literature, the results suggested that when compared to the younger, 

70–74-year-old group, those in five-year age groups within 75-85+ were less likely to be lonely. 

However, this finding could be influenced by the fact that the exact age of respondents was not 

available in the dataset rather only five-year age groups. Additionally, the reference group used 

in this analysis was 70-74-year-olds and only includes the older adult population rather than 

adults of all ages. The positive correlation between education level and loneliness is also 

interesting and should be further investigated to understand what might explain this association. 

Limitations of the study include the change in data collection mechanism from in-person to 

telephone interviews as this could reduce an interviewer's capability to sense confusion and 

increase the potential for miscommunication. This change could impact the quality of the data 

collected from those who did respond. It is also plausible that a group of people who would have 

responded to an in-person interview but did not respond to a phone survey are systematically 
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different from those who did respond. The response rate for the mail in covid module was 75% 

among those who responded to the round 10 administration of the study which could also induce 

response bias. Furthermore, as the covid module was conducted via a mail-in form, there was a 

higher incidence of missing data among those who did respond as interviewers. Finally, it should 

also be considered how socialization around gender and gender identity influence the degree to 

which people feel comfortable expressing certain emotions such as loneliness. 

These findings support existing literature suggesting that there is little to no association 

between social isolation and loneliness. In addition, the findings point towards other indicators to 

further investigate. Qualitative research on the subject matter should be considered to further 

understand more sensitive and nuanced information to further guide more in-depth quantitative 

research. 

Chapter 6. Public Health Impact 

Given that the risks of social isolation are cumulative over the life course, the impact of risk 

factors on younger populations is pertinent as they will one day make up the older adult 

population (Holt-Lunstad, 2017). All populations should be considered to reduce loneliness and 

social isolation among older adults now and in generations to come.  

In considering the prevention aspect of public health, these findings can be employed to 

reduce the risk of loneliness among older adults throughout the life course. This will not only 

support in reducing the overall burden of loneliness within the population, but will also help to 

reduce serious comorbidities associated with loneliness in older adults including cognitive 

decline, depression, heart disease, and loss of overall functionality resulting in healthier aging 

and better management of chronic conditions (Cacioppo et al., 2006; Cacioppo & Cacioppo, 

2014; Shankar et al., 2017; N. K. Valtorta et al., 2016). 
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Employing interventions to target all age groups will have the dual impact of supporting the 

age group immediately and in the long term. In addition, the current cost and demand for care to 

support aging populations may be notably reduced particularly in cases where the reduction of 

loneliness will support prolonged cognitive function and independent functionality. 

Addressing loneliness can yield numerous benefits for both mental and physical health. 

Mitigating loneliness has been linked to improved psychological well-being, with reduced rates 

of depression, anxiety, and stress. Additionally, a decline in loneliness has shown promise in 

enhancing physical health outcomes, contributing to a lowered risk of cardiovascular diseases, 

hypertension, and overall mortality. Reducing loneliness can lead to heightened life satisfaction 

and improved overall health. Public health initiatives focused on reducing loneliness may also 

yield financial benefits, with potential cost savings stemming from reduced healthcare 

utilization, including fewer hospitalizations and mental health service visits. Reducing loneliness 

will support overall health and improved quality of life. 

Finally, the impacts of climate change and how they are already influencing our everyday 

lives must also be considered. Climate change will likely lead to greater risk and incidence of 

pandemics and poor air quality due to pollution and wildfires. Understanding how to prevent 

health detriments from occurring because of measures directly aimed at reducing the spread of 

infectious disease and reducing exposure to harmful environmental conditions will be of 

increasing importance. 
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