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Geographic Characteristics of Loneliness in Primary 
Care

ABSTRACT
Loneliness is associated with poor health outcomes, and there is growing atten-
tion on loneliness as a social determinant of health. Our study sought to deter-
mine the associations between community factors and loneliness. The Three-Item 
Loneliness Scale and zip codes of residence were collected in primary care prac-
tices in Colorado and Virginia. Living in zip codes with higher unemployment, 
poor access to health care, lower income, higher proportions of blacks, and poor 
transportation was associated with higher mean loneliness scores. Future studies 
that examine interventions addressing loneliness may be more effective if they 
consider social context and community characteristics.

 Ann Fam Med 2019;17:158-160. https://doi.org/10.1370/afm.2364.

INTRODUCTION

The communities where patients live and work have an important 
role in health outcomes and perceived health.1 Recognizing the 
importance of social determinants of health, the National Acad-

emy of Medicine recommended that primary care clinicians routinely 
collect information on 12 social and behavioral domains.2 Social connec-
tions and social isolation were included as 1 of the domains, but loneli-
ness, which is the subjective perception of the inadequacy of one’s social 
connections, was not.3 Although loneliness was initially emphasized in 
geriatric populations, there is growing recognition of its high prevalence 
in primary care settings, with an estimated prevalence of 20%.4 Further-
more, loneliness is associated with higher risk of premature death, demen-
tia, high blood pressure, and depression as well as increased utilization of 
health services.3,5

Although these individual health associations with loneliness are well 
established, associations with community characteristics of place of resi-
dence are unknown. The National Academy of Medicine recommends 
including community characteristics in routine primary care,6 but it 
remains unclear whether doing so is of value compared with merely col-
lecting patient information and unclear how clinicians could use this place-
based information.7 Our study aimed to describe the associations between 
socioeconomic factors in communities and loneliness.

METHODS
Using a cross-sectional study design, we collected survey data from 
patients in 16 practices across 2 practice-based research networks: the 
Virginia Ambulatory Outcomes Research Network (ACORN) and the 
State Networks of Colorado Ambulatory Practices (SNOCAP). The 
survey used the Three-Item Loneliness Scale screening tool8 and also 
asked respondents for their zip code of residence, which we matched 
to Zip Code Tabulation Areas (ZCTAs.) The survey was collected on 
paper between April 2017 and January 2018 from patients aged 18 years 
and older while they were in the primary care waiting room before 
their appointment. Patients who could not read English were excluded. 
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Patients were approached until 100 responses per 
practice were obtained or the end of a consecutive 
7-day collection period, whichever occurred first. 
ZCTA-level community variables were obtained from 
American FactFinder9 and HealthLandscape.10 We 
included economic, demographic, transportation, and 
health care access variables. ZCTAs with <5 respon-
dents were excluded.

Associations between ZCTA-level community 
variables and patient-level loneliness scores were 
estimated with a linear mixed model to account for 
clustering of patients within ZCTAs. Correlation 
coefficients were taken as the square root of the coef-
ficient of determination, calculated via simple algebra 
from the resulting type III F-test statistic and numera-
tor and denominator degrees of freedom (F = [R2/1 – 
R2] × [ndf/ddf]). The SAS statistical software version 
9.4 (SAS Institute, Inc) was used to perform analyses, 
and the R statistical software version 3.5.0 (the R 
Foundation) with the sp, rgdal, and classInt packages 
was used for mapping.

The study was approved by the Virginia Common-
wealth University Institutional Review Board and the 
Colorado Multiple Institutional Review Board.

RESULTS
Of the 1,235 survey respondents (528 from SNOCAP 
and 707 from ACORN), 20% were identified as lonely 
(based on a score of 6 or higher on a scale of 1 to 9 on 
the Three-Item Loneliness Scale). A total of 44 ZCTAs 
from Virginia and 32 ZCTAs from Colorado were 
included in our analysis. A map showing the geographic 
distribution of loneliness is shown in Figure 1. In Rich-
mond, Virginia, high loneliness score ZCTAs are adja-
cent. Scores in Denver, Colorado are lower overall.

Patients living in ZCTAs with higher poverty, 
higher Social Deprivation Index scores, higher pro-
portions of unemployment and of individuals with 
less than a high school education, and lower median 
household income were associated with higher mean 
loneliness scores. Those in ZCTAs with proportionally 
more 1-person households, females, and blacks had 
higher mean loneliness scores. Patients in ZCTAs with 
a higher mean travel time and with higher percent-
ages of households with no vehicle had higher levels of 
loneliness. Patients in ZCTAs with higher percentages 
of residents without health insurance and without a 
usual source of care had higher loneliness scores. Asso-
ciations are summarized in Table 1.

Figure 1. Mean loneliness score by zip code of residence in (A) Northern Virginia, (B) Metro Richmond, 
Virginia, and (C) Metro Denver, Colorado.
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DISCUSSION
Living in a socioeconomically disadvantaged commu-
nity is associated with higher mean loneliness scores. 
As others have shown, neighborhoods affect social 
relationships and interactions.1,2 These findings rein-
force current calls by the National Academy of Medi-
cine and other national leaders to routinely collect 
place of residence because of its influence on individual 
health and the need for interventions that address not 
only individual but also community-level factors that 
contribute to health and well-being.2 However, current 
screening tools are lengthy and may be difficult to rou-
tinely administer in primary care settings. Given the 
associations between loneliness and other community-
level factors, screening for loneliness may be a proxy 
for other social needs. Primary care practices could 
play a leading role in developing and testing these 
interventions for loneliness, and loneliness could be an 
important first social need to address.

There are several limitations with our study. First, 
although we had 1,235 survey respondents across Vir-
ginia and Colorado, we were able to include only a 
minority of ZCTAs from each state (Virginia, 44/896; 
Colorado, 32/536). Second, because of the dispersion of 
the ZCTAs included, we were unable to perform more 
in-depth geospatial analyses. Even with this sample, 
however, we still found many significant associations.

This study reports the many associations between 
community-level variables and loneliness. Studies to 
replicate these findings with a more contiguous sample 
may help develop collaborative community–primary 
care interventions to address social determinants and 
loneliness, ultimately improving health outcomes for 
those with loneliness.

To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/17/2/158.

Submitted August 15, 2018; submitted, revised, November 22, 2018; 
accepted January 16, 2019.
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Table 1. Associations Between Loneliness and 
Geospatial Variables, by Zip Code Tabulation 
Area of Residence

 
Pearson 

Correlation
P  

Value

Economic variables    

Poverty (<200% federal poverty line) 0.35 0.02

Social Deprivation Index scorea 0.42 <0.01

Unemployed, % 0.49 <0.01

Less than high school education, % 0.45 <0.01

Median household income –0.29 0.02

Demographic variables    

Median age –0.07 0.52

Female/male ratio 0.27 <0.01

Race (% black) 0.18 <0.01

Ethnicity (% Hispanic) –0.13 0.27

Linguistically isolated households, %b 0.04 0.76

Household size 1 person, % 0.29 0.01

Average household size –0.07 0.53

Transportation variables    

Mean travel time to work 0.15 <0.01

Households with no vehicle, % 0.34 <0.01

Health care access variables    

Without health insurance, % 0.12 <0.01

Without usual source of health care, % 0.37 <0.01

a The Social Deprivation Index is a composite measure of social and material 
deprivation encompassing education, housing, transportation, and poverty.
b Households are considered linguistically isolated if all individuals ages 14 
years and older in the household speak a language other than English and 
none speaks English well.
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