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Brief Report

Individuals living in rural areas in the United States experienced disparities in COVID-19 incidence and mortality rates, and people 
with chronic obstructive pulmonary disease (COPD) are at high risk of poor outcomes. We sought to determine whether veterans 
with COPD living in rural areas experienced different perceptions and practices of COVID-19 mitigation strategies, access to care, and 
health disparities during the COVID-19 pandemic, compared to their urban-living counterparts. We performed a one-time survey of 
veterans with COPD, collecting COVID-19−related information including individual perceptions and practice of mitigation strategies, 
COVID-19 vaccination status, access to care, and respiratory symptoms stratified by rural-urban status. A total of 100 participants 
completed the survey with 47 living in rural areas and 53 living in urban areas. There were no significant differences in perceptions 
and practices related to COVID-19 mitigation strategies (including vaccination), access to care, or respiratory and mental health 
outcomes. This lack of disparity between rural and urban veterans with COPD might be explained by the strength of the Veterans 
Health Administration in telemedicine or by an increased uptake of mitigation practices in people with chronic respiratory illness.
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Prior to COVID-19, chronic obstructive pulmonary disease 
(COPD) was the fourth leading cause of death in the United 
States and continues to affect people living in rural areas 
disproportionately.1 Rural counties have a higher prevalence 
of COPD, more COPD-related hospitalizations, and more 
deaths than urban counties.1 Veterans are an important 
population in which to study rural disparities in COPD since 
they are twice as likely to suffer from COPD compared to 
the general U.S. population and more than 30% of Veterans 
Affairs (VA) patients reside in rural areas.2 The health of 
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rural Veterans with COPD has not been assessed during 
the COVID-19 pandemic. Knowledge of how this high-risk 
population experienced the COVID-19 pandemic is important 
for future outbreaks and for understanding social factors that 
affect this group in relation to other infectious respiratory 
illnesses. 

 Individuals living in rural areas in the United States 
experienced disparities in COVID-19 incidence and mortality 
rates.3 The fourth wave of COVID-19 in the United States ( June 
2021 to March 2022) was the first wave with widespread 
access to vaccines across the United States, yet individuals in 
rural areas were more likely to be unvaccinated.4 Additionally, 
access to care may have been limited by a lack of access to 
broadband services and closures of health care systems in 
rural areas.5-6 Rural residents were less likely than urban 
residents to engage in prevention behaviors like masking, 
social distancing, and vaccination, but it is unclear if this was 
true for veterans with COPD.7 

We sought to determine whether veterans with COPD 
living in rural areas experienced different perceptions and 
practices of COVID-19 mitigation strategies, access to care, 
and health disparities during the COVID-19 pandemic, 
compared to their urban-living counterparts.

Study Design

We performed a one-time telephone survey of rural 
and urban veterans with COPD between March 2021 
and February 2022. We collected COVID-19−related 
information including individual perceptions and practice 
of mitigation strategies, COVID-19 vaccination status, access 
to care, and respiratory symptoms stratified by rural-urban 
status. We assessed these outcomes between March 2020 
and March 2021. This study followed the Strengthening 
the Reporting of Observational Studies in Epidemiology 
reporting guidelines for cross-sectional studies.8 

Participants

We identified veterans with COPD using the Minneapolis 
VA Spirometry Registry. We included veterans aged ≥40 
years with spirometry-confirmed COPD (defined as forced 
expiratory volume in 1 second [FEV1] to forced vital 
capacity [FVC] ratio of <0.7). Because the majority of the 
obtained spirometry was prebronchodilator, we opted to 
use prebronchodilator spirometry measures for consistency. 
Potential participants were sent a letter explaining the 
study and an option to opt out of the survey. We offered 
$10 for completing the survey. Those who did not opt out 
were called by a study personnel to complete the survey. 
Each participant’s rural-urban status was determined using 
home address zip codes to assign a rural-urban commuting 

Methods

area (RUCA) code from 1-10, with RUCA code 1 as urban 
and RUCA codes 2-10 as rural.9 Patients living in rural 
areas typically receive their primary care at satellite clinics 
associated with the Minneapolis VA that are situated in 
those rural regions. These clinics generally lack subspecialty 
care and services. In contrast, urban patients usually receive 
their care at the main Minneapolis VA facility, where both 
primary and extensive subspecialty services are readily 
available.

Data Collection Methods, Study Preparation, and 
Survey Administration

The survey consisted of 93 questions. We used validated 
health survey scales including the Brief Health Literacy 
Screening (BHLS) tool,10 COPD Assessment Test (CAT),11 
Patient Health Questionnaire (PHQ)-4,12 and Perceived 
Stress Scale (PSS)-4.13 Nonvalidated questions were modeled 
from other COVID-19 publications and contained open-
ended, Likert scale, and binary questions.

Our outcomes were divided into 4 categories. First, 
we assessed confidence in mitigation strategies (safety of 
vaccines and perception of the effectiveness of wearing 
a face mask, hand washing, avoiding sick contacts, and 
social distancing) and second, the likelihood of practicing 
mitigation strategies and receipt of COVID-19 vaccination. 
The third category was access to care including questions on 
difficulty making an appointment, canceled appointments, 
and receiving medications via mail delivery. Lastly, we 
evaluated health outcomes including COVID-19 diagnosis, 
COPD exacerbation, health care visits for respiratory 
symptoms, number of acute exacerbations of COPD 
(AECOPD) requiring an emergency department visit or 
hospital admission, CAT, PSS-4, and PHQ-4. Outcomes were 
assessed between March 2020 to March 2021. 

Statistical Analysis 

We compared survey results by rural versus urban status. 
We estimated that a total sample of 80 participants would 
provide 80% power to detect a 30% difference, assuming a 
2-sided alpha of 0.05. We used Pearson’s Chi-square test and 
independent t-text for categorical and normally distributed 
continuous variables, respectively; we used a nonparametric 
independent t-test equivalent for continuous measures that 
were not normally distributed. 

Study Oversight

This study was reviewed and deemed exempt by the 
Minneapolis VA Health Care System Institutional Review 
Board (VAM-20-00653) due to its minimal risk to 
participants.
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Surveys were sent to 234 patients and 100 patients responded 
(42.7% response rate). Of the 100 participants who completed 
the survey, 47 lived in a rural area (Table 1). The mean age 
was 71±7 years and 88.7% were of White race/ethnicity. Forty 
percent reported graduating from high school or obtaining a 
General Equivalency Diploma, 22.9% had trade or vocational 
training, and 31.3% graduated from college or received 
postgraduate degrees. The average number of flu vaccines 
received in the past 5 years was 3.7. The confidence in filling 
out forms was consistent with “inadequate or marginal health 
literacy.” but difficulty reading hospital materials and frequency 
of having someone help with reading hospital materials were 
not consistent with low health literacy. Overall, there was no 
significant difference in participant characteristics between 
rural and urban veterans. 

Results

Demographics
Age (mean±SD)
Race/Ethnicity (n,%)

American Indian or Alaska Native
Black or African American
Hispanic or Latino
White
Other
N Missing

Education (n,%)
Some High School
High School Graduate or General Equivalency Diploma
Trade or Vocational Training
College Graduate
Postgraduate Degree
N missing

Health Status
Current Smoker (n,%)
Pack Years (mean±SD)
FEV1 % Predicted

>70%
60%–90%
50%–59%
35%–49%
<35%

Using Inhalers (n,%)
Number of Flu Vaccines in Past 5 Years (mean±SD)
Received Shingles Vaccine (n,%)
Received Pneumonia Vaccine (n,%)

Health Literacy (mean±SD)a

Confidence in Filling Out Forms 
Someone Helps Read Hospital Materials 
Difficulty Reading Hospital Material 

Table 1. Participant Characteristics by Rural vs. Urban Status
Total N=100 Rural N=47 P-value

 
70±7

3 (6.8)
0 (0)

1 (2.3)
40 (90.9)

0 (0)
3.0

2 (4.4)
19 (41.3)
10 (21.7)
12 (26.1)

3. (6.5)
1.0

11 (25.0)
39.6±20.4

14 (29.8)
4 (8.5)

9 (19.2)
13 (27.7)
7 (14.9)

37 (82.2)
3.5±1.9

32 (69.6)
38 (82.6)

0.8±1.2
0.5±0.9
0.4±0.8

72±8

2 (3.8)
3 (5.7)
1 (1.9)

46 (86.8)
1 (1.9)

0.0

4 (8.0)
19 (38.0)
12 (24.0)
14 (28.0)

1 (2.0)
3.0

10 (19.6)
40.3±28.8

16 (30.8)
10 (19.2)
9 (17.3)

14 (26.9)
3 (5.8)

38 (74.5)
3.9±1.7

38 (71.7)
42 (79.0)

0.8±1.2
0.7±1.2
0.8±1.2

aHealth literacy was assessed using the Brief Health Literacy Screening tool, where confidence in filling out forms is: 0=not at all, 1=a little bit, 2=somewhat, 3=quite a bit, and 4=extremely; and help reading and 
difficulty reading hospital materials is: 0=never, 1=occasionally, 2=sometimes, 3=often, and 4=always. 

SD=standard deviation; FEV1=forced expiratory volume in 1 second

Urban N=53

71±7

5 (5.2)
3 (3.1)
2 (2.1)

86 (88.7)
1 (1.0)

3.0

6 (6.2)
38 (39.6)
22 (22.9)
26 (27.1)

4 (4.2)
4.0

21 (22.1)
39.9±24.9

30 (30.3)
14 (14.1)
18 (18.1)
27 (27.3)
10 (10.1)
75 (78.1)
3.7±1.8

70 (70.7)
80 (80.8)

0.7±1.2
0.6±1.1
0.7±1.1

_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________

0.32
0.43

0.77

0.53
0.89
0.39

0.36
0.40
0.97
0.86

0.51
0.39
0.08

There were no significant differences in perceptions and 
practices related to COVID-19 mitigation strategies which 
included vaccine confidence, wearing of face masks, hand 
washing, avoiding sick contacts, and social distancing between 
veterans with COPD living in a rural versus urban area (Table 
2). Eighty-four patients received COVID-19 vaccination; there 
was no significant difference in COVID-19 vaccination rates 
between rural and urban veterans with COPD. Similarly, there 
was no significant difference in challenges in accessing care, 
such as making clinic appointments, canceled appointments, and 
receiving medications through mail delivery. Additionally, there 
were no significant differences in health outcomes including 
COVID-19 diagnoses (9% versus 13%), COPD exacerbations 
in the preceding 6 months (58% versus 49%), CAT scores (18 
versus 17), PSS-4 scores (7 versus 5), and PHQ-4 scores (3 versus 
2) between rural versus urban veterans with COPD.
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Rural veterans with COPD experienced no difference from 
their urban-living counterparts in perceptions or practices 
of COVID-19 mitigation strategies, access to care, or 
respiratory outcomes. 

This cohort is unique and differs from prior studies 
of urban-rural disparities in COVID-19 as all participants 
are veterans with COPD. VA health system attributes such 
as a long history of providing telemedicine, a mail-based 
outpatient pharmacy, and a single-payer system may help 
explain these findings.14 The benefits of these factors were 
manifested in the relatively low rates of difficulty accessing 
medical care reported in this survey. People with COPD 
and other chronic respiratory diseases may have been 
more likely than the general population to adopt protective 
behaviors. By the end of our study period in March 2021, 
64% of Minnesota state residents who were 65 and older 
had received at least one dose of the COVID-19 vaccine, 
compared to 84% in our veteran COPD cohort, further 
supporting greater access to and motivation for preventative 
care in this group of patients with underlying lung 
disease.15 At the end of 2022, the Minnesota Department 

Discussion of Health data showed marked disparities in COVID-19 
vaccination rates between urban and rural residents, so the 
lack of disparities in our cohort cannot be explained solely 
by regional or state-specific factors.15 

The strengths of our study are its broad assessment of 
health, including physical, mental, and respiratory health. 
This survey was easy to complete for participants (a one-
time survey without the chance for loss to follow-up). The 
timing of survey administration during the fourth wave of 
the COVID-19 pandemic, a particularly lethal wave during 
which the vast majority of the U.S. population had access 
to vaccines, provided important information on vaccine 
acceptance. Our limitations include a modest sample size, 
a single-center setting, and a high percentage of White and 
male participants, as this is a veteran population. Additionally, 
this one-time interview may not comprehensively represent 
individual practices and viewpoints that may have fluctuated 
during the pandemic.

In conclusion, rural living veterans with COPD had 
similar mitigation practices, access to care, and health 
outcomes as their urban living counterparts. 

Mitigations Strategies Perceived as Effectivea

Vaccine Confidence (mean±SD)
Face Mask (n,%)
Hand Washing (n,%)
Avoid Sick Contacts (n,%)
Social Distancing (n,%)

Mitigation Strategies Being Practicedb

Face Mask (n,%)
Hand Washing (n,%)
 Avoid Sick Contacts (n,%)
Social Distancing (n,%)

Received COVID-19 Vaccine (n,%)
Access to Care

Difficulty Making an Appointment (n,%)
Number of Canceled Appointments (mean±SD)
Receive Meds Through Mail (n,%)

Health Outcomes
COVID-19 Diagnosis (n,%)
COPD Exacerbation (n,%)
Required Care for Breathing (n,%)
ED/Hospitalization for COPD Exacerbation (mean±SD)
CAT (mean±SD)
PSS-4 (mean±SD)
PHQ-4 (mean±SD)

Table 2. Mitigation Strategies, Access to Care, and Health Outcomes by Rural vs. Urban Status

Total N=100 Rural N=47 p-value

8.0±1.8
39 (84.8)
41 (89.1)
42 (91.3)
40 (87.0)

38 (82.6)
37 (80.4)
40 (87.0)
35 (79.5)
39 (83.0)

 
10 (21.7)
0.5±1.0

45 (95.7)

4 (8.9)
26 (57.8)
17 (37.8)
1.4±0.6

18.0±7.7
6.7±2.6
2.7±3.0

8.2±1.9
48 (90.6)
48 (92.3)

53 (100.0)
47 (88.7)

47 (88.7)
47 (88.7)
51 (96. 2)
50 (94.3)
45 (84.9)

12 (22.6)
0.6±1.18
47 (88.7)

7 (13.2)
25 (49.0)

17 (32.69)
1.9±1.0

17.7±8.0
5.5±3.4
1.9±2.5

aVaccine confidence was assessed by rating agreement with the statement “Vaccines are safe” where 0=strongly disagree and 10=strongly agree. Face masking, hand washing, avoiding sick contacts, and social 
distancing were assessed via Yes or No answers to “Which of the following actions help prevent catching an infection with the new coronavirus?”

bMitigation strategies being practiced were assessed via Yes or No answers to “Of the following options what are you doing to prevent the spread of the infection?”

SD=standard deviation; COPD=chronic obstructive pulmonary disease; ED=emergency department; CAT=COPD Assessment Test; PSS-4=Perceived Stress Scale 4; PHQ-4=Patient Health Questionnaire

Urban N=53

8.1±1.8
87 (87.9)
89 (90.8)
95 (96.0)
87 (87.9)

85 (85.9)
84 (84.8)
91 (91.9)
85 (87.6)
84 (84.0)

22 (22.2)
0.6±1.1

92 (92.0)

11 (11.2)
51 (53.1)
34 (35.1)
1.7±0.9

17.8±7.9
6.0±3.1
2.2±2.8

_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________

0.67
0.57
0.85
0.09
1.00

0.57
0.39
0.19
0.06
0.79

0.91
0.59
0.19

0.50
0.39
0.60
0.09
0.89
0.05
0.17
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