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Abstract 
The study assessed the association and concordance of the traditional geography-based Rural-Urban Commuting Area (RUCA) 
codes to individuals’ self-reported rural status per a survey scale. The study included residents from rural and urban Indiana, seen 
at least once in a statewide health system in the past 12 months. Surveyed self-reported rural status of individuals obtained was 
measured using 6 items with a 7-point Likert scale. Cronbach’s alpha was used to measure the internal consistency between 
the 6 survey response items, along with exploratory factor analysis to evaluate their construct validity. Perceived rurality was 
compared with RUCA categorization, which was mapped to residential zip codes. Association and concordance between 
the 2 measures were calculated using Spearman’s rank correlation coefficient and Gwet’s Agreement Coefficient (Gwet’s AC), 
respectively. Primary self-reported data were obtained through a cross-sectional, statewide, mail-based survey, administered 
from January 2018 through February 2018, among a random sample of 7979 individuals aged 18 to 75, stratified by rural status 
and race. All 970 patients who completed the survey answered questions regarding their perceived rurality. Cronbach’s alpha 
value of 0.907 was obtained indicating high internal consistency among the 6 self-perceived rurality items. Association of RUCA 
categorization and self-reported geographic status was moderate, ranging from 0.28 to 0.41. Gwet’s AC ranged from −0.11 to 
0.26, indicating poor to fair agreement between the 2 measures based on the benchmark scale of reliability. Geography-based 
and self-report methods are complementary in assessing rurality. Individuals living in areas of relatively high population density may 
still self-identify as rural, or individuals with long commutes may self-identify as urban.

Abbreviations: Gwet AC = Gwet agreement coefficient, RUCA = Rural-Urban Commuting Area.

Keywords: concordance, RUCA codes, rural, survey, urban

1. Introduction
The construct of rurality, often used as proxies to under-
stand individuals’ social structure, has been associated 
with a wide range of health behaviors and health outcomes. 
Interdisciplinary studies have shown that socio-demographic, 
cultural, and environmental constructs specific to individuals’ 
area of residence lead to significant health disparities, with 
rural populations experiencing higher obesity rates, low phys-
ical activity levels,[1–3] higher smoking rates,[4,5] and greater 

alcohol consumption.[6] These are all health behaviors that 
serve as risk factors for chronic diseases like cancer, diabe-
tes, and heart disease. Moreover, rural populations, across all 
racial/ethnic groups, have higher all-cause mortality rates than 
do their urban counterparts.[7]

Rurality is commonly defined by Rural Urban Community 
Area (RUCA) codes from the census tract (rural defined as large 
rural city/town, small rural town, or isolated small rural town). 
Criteria are applied to measures of population density, urbaniza-
tion, and daily commuting to identify urban cores and adjacent 
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areas with varying levels of economic integration with those 
cores.[8] However, the common measurement of rurality, through 
designated zip-code/census tract/county-based scales, presents 
challenges in capturing variability in rurality across different 
geographies, understanding mechanisms among the rural pop-
ulation related to health and healthcare access, and finally, how 
well geographic location represents the multidimensional nature 
of rurality, including an individual own perception of rural-ur-
ban status.[9] Self-perception of belonging to a rural community 
is related to a “sense of place,” a construct that is less rigid than 
geographic boundaries, and consists of personal attachments 
and meaning associated with places by residents[10]; Paskett et al 
have previously disseminated a set of items intended to measure 
rural community identity.[11] Therefore, assessing the internal 
validity of self-perceived measures of rural status, and their cor-
relation with geographic-based scales of rurality, is important to 
advance our understanding of the mechanisms, and interpreta-
tion of findings, related to rural health disparities.[9]

Numerous studies in the past have explored various geo-
graphic units and definitions for measuring rurality,[12–15] while 
acknowledging the sensitivity of key health outcome measures 
to different measuring techniques for rurality.[16] Given the dis-
ease burden among rural populations and the regular use of area 
of residence measures like RUCA in health services research, it 
is imperative to evaluate whether attributing rural-urban con-
text effectively captures factors based on individuals’ percep-
tions of rurality in various geographic contexts which is crucial 
in understanding how different measures of rurality may have 
differential associations with health-related behaviors, access to 
care, and subsequent health outcomes. Onega et al 2020 study 
was the first to examine the relationship between individuals’ 
perceived rural-urban status and their RUCA designation based 
on zip code in the New England area.[9] We used a different geo-
graphic setting—Industrial Midwest and studied the residents in 
Indiana to compare traditional geography-based RUCA codes 
based on their place of residence with self-reported rural status, 
measured using 6 items through a survey scale to assess their 
level of association and concordance. Additionally, to ensure 
robustness of our findings, we evaluated the internal consis-
tency of the self-perceived rurality scale and examined the scale 
construct validity to, respectively, ensure the items appropriately 
captured the underlying construct of rurality and supported the 
interpretation of what these response items reflect. We hypoth-
esized that the study population might perceive their rural-ur-
ban context differently from their designated RUCA category, as 
indicated by measures of association and concordance.

2. Methods
We conducted a cross-sectional, mailed survey from January 
2018 through February 2018, known as the Hoosier Health 
Survey, among Indiana residents who were seen at least once 
in the past 12 months at Indiana University Health, a statewide 
integrated health system with 19 hospitals in Indiana and 178 
clinics with outpatient practices. The survey was conducted to 
understand better the needs of the population catchment area 
served by the I.U. Cancer Center.[17] The Indiana University 
Purdue University Indianapolis Institutional Review Board 
approved the study.

2.1. Study cohort

A random, stratified sample of 8,000 adults was generated out 
of an initial list of 284,062 individuals, seen at least once in 
the past 12 months in the health system and lived in 1 of 34 
Indiana counties with a higher-than-average cancer mortality 
rate. Geographic location and race were evenly weighed in the 
sample stratification. The initial goal was to sample 2000 indi-
viduals from each of 4 strata (rural White, rural Black, urban 

White, urban Black). However, due to the rural Black category 
having only 524 participants, the remainder of the 2000 allo-
cated was sampled from the rural White strata, ensuring 4000 
participants each from rural and urban areas. Following sample 
stratification, 21 patients were excluded because their primary 
care provider declined to approve their participation in the sur-
vey; hence, a total of 7979 surveys were mailed. A total of 970 
adults returned a completed survey, generating a 12% response 
rate. Based on our inclusion criteria, these 970 adults, aged 18 
to 75 years, and seen at least once in the past year at Indiana 
University Health were included in our study sample (see Fig. 1 
for a simplified representation of the sampling process by a 
flowchart). Non-English-speaking individuals were excluded 
from our study. Further details of the survey methodology have 
been published elsewhere.[17]

The respondents’ zip codes were used to assign them a 
Rural-Urban Commuting Area (RUCA) code (ranging from 
1.0 Metropolitan area to 10.6 Rural area), based on geograph-
ically linked measures of population density, urbanization, and 
daily commute.[18,19] Categorization C of the RUCA taxonomy, 
developed at the University of Washington in collaboration 
with many state and federal agencies, was then used to map the 
RUCA codes to a binary rural or urban classification for each 
residence.[8]

To ensure the quality of the survey, returned paper surveys 
were tagged with serial numbers and dispositions entered into 
a tracking database. Quality control tests were done contin-
uously to verify scanning precision and data accuracy. Staff 
examined completed surveys for illegible marks, corrected them 
when necessary to enhance data capture, and digitally scanned 
the forms.

2.2. Survey instrument

Socio-demographic characteristics measured in the survey 
included age, sex, race, education level, marital status, insurance 
status, income, home ownership status, and employment sta-
tus. Perceived rural-urban status was measured by 6 questions, 
each using a 7-point Likert response (not at all, barely, a little, 
about half, pretty much, very much, extremely), hereafter called 
“Rurality Scale.” The measure of self-reported rural status was 
adapted from a measure of rural and community identity fielded 
by Paskett et al[11] Drs Haggstrom and Rawl, together with Dr 

Assessed for eligibility (N= 284,062)

n=970 adults aged 18-75 years, seen at least once in the past year at 
IUH, completed survey (12% response rate)

Randomized stratified sample (n= 8,000)

n= 4,000 from urban 
area

n=4,000 from rural 
area

Excluded (n=21) as PCP declined patients’
participation in survey

n= 7,979 surveys mailed

Figure 1. Flowchart to describe the sampling process.
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Paskett, were supported by an NCI-led initiative providing 
supplemental funds to conduct research to better characterize 
the population catchment areas served by NCI-designated can-
cer centers (https://cancercontrol.cancer.gov/brp/hcirb/catch-
ment-areas.html).

These questions were constructed to ask each participant,

 →  “How much do you see yourself belonging to a rural 
community?”

 →  “How much is being from a rural community a part of 
who you are?”

 →  “How much do you identify with people who live in rural 
communities?”

 →  “To what extent do you feel your general attitudes and 
opinions are similar to people who live in rural communities?”

 →  “To what extent do you feel that you are typical of people 
who live in rural communities?”

 →  “To what extent do you consider yourself a ‘city’ person?”

The last question regarding perceived “city person” sta-
tus was reverse coded to be aligned with the responses in the 
remaining 5 questions.

2.3. Statistical analysis

Descriptive statistics were performed on individual socio-de-
mographic characteristics, their designated RUCA category, and 
perceived rural-urban status.

To measure the internal consistency of the Rurality Scale, 
we computed Cronbach alpha (α), a widely used mea-
sure of internal consistency or reliability in psychometric 
research.[20–22] α ranges from 0 to 1, with 0 indicating no con-
sistency between the items and close to 1 indicating highly 
consistent items.[23,24] To examine the construct validity of the 
Rurality Scale, we used exploratory factor analysis based on 
the polychoric correlation matrix. This method determined the 
principal components (rurality or urbanicity) best accounting 
for the variability in the data.[25] Next, we performed vari-
max rotation to minimize the complexity of the factor load-
ings obtained from principal component factor analysis; this 
makes the structure simpler to interpret. The exploratory fac-
tor analysis validated 3 underlying constructs of the response 
items; “rural attitude” (formed by 3 questions), “rural iden-
tity” (formed by 2 questions), and “urban identity” (formed 
by 1 question).

To measure the strength and direction of association between 
the ranked measures, RUCA-based rural-urban status (binary 
scale, a special case of ordinal scale) and the self-reported per-
ceived rurality (Likert scale, ordinal in nature), we used the 
Spearman rank correlation coefficient (ρ). ρ ranges from −1 
to + 1, indicating a perfect negative association and a perfect 
positive association, respectively, with 0 indicating no associa-
tion at all.[26,27] Cohen (1988) guidelines were used to interpret 
the effect size.[28]

Lastly, the concordance of the ranked measures was calcu-
lated using the Gwet agreement coefficient (Gwet AC), a mea-
sure of correlation, defined as the conditional probability of 2 
randomly chosen observational measurements to agree, given 
no agreement by chance. This was calculated following Gwet 
new framework of chance-corrected inter-rater agreement coef-
ficients weighted ordinally, extending all existing agreement 
coefficients to include multiple raters, multiple rating categories, 
any level of measurement, and numerous ratings per subject. 
Gwet AC is interpreted based on the guidelines developed by 
Landis and Koch.[29,30] Violin plots were also generated for each 
response item to visualize the data distribution and its probabil-
ity density across zip code based RUCA category (see Appendix 
Fig. 1, Supplemental Content, http://links.lww.com/MD/J808 
which reports violin plots for survey response items distributed 
across zip code based RUCA category).

Association and concordance were calculated between the 
following groups:

 →  RUCA categorization of geographic status and self-re-
ported perceived rurality (Rurality Scale of all 6 items 
individually).

 →  RUCA categorization of geographic status and self-re-
ported perceived rurality (Rurality subscale of 3 items com-
bined under the underlying construct of “rural attitude”).

 →  RUCA categorization of geographic status and self-re-
ported perceived rurality (Rurality subscale of 2 items com-
bined under the underlying construct of “rural identity”).

 →  RUCA categorization of geographic status and self-re-
ported perceived rurality (Rurality Scale of all 6 items com-
bined to get a total Rurality Scale score).

Details about the construction of the subscale scores and 
the total scale score are provided in Appendix Figure 2 (see 
Appendix Fig. 2, Supplemental Content, http://links.lww.com/
MD/J810 which illustrates Stata code for construction of com-
bined rurality scores). The analyses were performed in Stata ver-
sion-16.1 (StataCorp LLC, College Station, TX).

3. Results

3.1. Descriptive statistics

All 970 patients who completed the survey responded to their 
perceived rural status. The participants had a mean age of 56.9 
years, were most often male (54%), white (77%), had college 
or post-graduate education (36%), were partnered (61%), had 
health insurance (94%), reported an income range of $50,000 
to $99,999 (32%), owned their own home (68%), and were 
employed (41%). Participants’ characteristics were also dis-
tributed across the RUCA categorization of geographic status 
(Table 1).

According to the RUCA category, the majority of the par-
ticipants lived in a rural area (54%), while 46% lived in an 
urban area. For perceived rural-urban status, approximately 
24% neither saw themselves belonging to a rural community 
nor felt being from a rural community is a part of who they 
are. However, when it comes to attitude towards rural-urban 
status, 21% identified with people who lived in rural communi-
ties, 22% felt their general attitudes and opinions were similar 
to people living in rural communities and felt typical of people 
living in rural communities. Around 13% very much considered 
themselves a city person (Table 2).

3.2. Internal consistency

In this study, the Cronbach alpha obtained was 0.907 indicat-
ing high internal consistency among the 6 self-perceived rurality 
items. Each item was correlated with the overall Rurality scale 
ranging from 0.696 to 0.908. If items were deleted, Cronbach α 
value did not change much; except that it increased from 0.907 
to 0.919 when the item for the “city” person was removed. 
Hence, “City person” did not correlate as strongly with  
the other items (Table  3). The 2 survey questions comprising 
the “rural identity” subscale and the 3 questions comprising the 
“rural attitude” subscale showed high internal consistency with 
Cronbach α being 0.896 and 0.905, respectively.

3.3. Factor analysis

The polychoric correlation matrix showed high correlations 
among all 6 items on self-perceived rurality (see Appendix 
Table 1, Supplemental Content, http://links.lww.com/MD/
J811 which illustrates polychoric correlation matrix of survey 
response items). Based on this, the first 3 unrotated factor load-
ings extracted from the principal component factor analysis 

https://cancercontrol.cancer.gov/brp/hcirb/catchment-areas.html
https://cancercontrol.cancer.gov/brp/hcirb/catchment-areas.html
http://links.lww.com/MD/J808
http://links.lww.com/MD/J810
http://links.lww.com/MD/J810
http://links.lww.com/MD/J811
http://links.lww.com/MD/J811


4

Bhattacharyya et al. • Medicine (2023) 102:41 Medicine

explained most of the variability in the data (92%). The percent-
age of variability explained by factor 1 (three questions) was 
73.4%, by factor 2 (two questions) was 11.6% and by factor 3 
(one question) was 7.3% (see Appendix Table 2, Supplemental 
Content, http://links.lww.com/MD/J813 which reports unro-
tated principal component factor loadings).

Results showed that 3 items assessing the extent to which 
individuals “identified with people who lived in rural commu-
nities” (0.359), “feel general attitudes and opinions similar to 
people living in rural communities” (0.699), and “feel typical 
of people living in rural communities” (0.607) had substantial 
positive loadings on factor 1, thus representing the underly-
ing construct of “rural attitude.” Two items that assessed the 
extent to which individuals “see themselves belonging to a rural 

community” (0.747), and “being from a rural community is a 
part of who they are” (0.578) had substantial positive loadings 
on factor 2, thus representing the underlying construct of “rural 
identity.” Lastly, a single item that assessed the extent to which 
individuals “consider themselves a city person” (0.989) had a 
very large positive loading on factor 3, which was considered to 
represent the concept of “urban identity” (Table 4). This indi-
cates that the Rurality Scale is multidimensional with 3 distinct 
dimensions.

3.4. Association and concordance

Spearman rank correlation coefficient showed overall moderate 
associations among RUCA designated rural-urban category and 

Table 1 

Distributions of participants’ characteristics stratified by zip code-derived RUCA category.

Sample characteristics 

Overall 
(970)
n (%) 

Rural 
(523)
n (%) 

Urban 
(447)
n (%) 

Age
Mean (SD)
 Categories
 18–34
 35–49
 50–64
 65+

56.9 (14.3)
105 (10.8)
130 (13.4)
380 (39.2)
355 (36.6)

57.6 (14.1)
50 (47.6)
73 (56.2)

193 (50.8)
207 (58.3)

56.0 (14.4)
55 (52.4)
57 (43.8)

187 (49.2)
148 (41.7)

Sex
 Male
 Female

522 (53.8)
448 (46.2)

278 (53.3)
245 (54.7)

244 (46.7)
203 (45.3)

Race
 White
 Black
 Multi/other

743 (76.6)
192 (19.8)
35 (3.6)

465 (62.6)
43 (22.4)
15 (42.9)

278 (37.4)
149 (77.6)

20 (57.1)
Education
 <High school
 High school graduate 

(or GED)
 Post HS/some college
 College graduate or 

higher
 Missing

71 (7.8)
260 (28.4)
253 (27.6)
332 (36.2)
54 (5.6)

38 (53.5)
159 (61.2)
142 (56.1)
157 (47.3)
27 (5.2)

33 (46.5)
101 (38.8)
111 (43.9)
175 (52.7)
27 (6.0)

Marital status
 Partnered
 Not partnered
 Missing

571 (60.7)
369 (39.3)
30 (3.1)

342 (59.9)
164 (44.4)
17 (3.3)

229 (40.1)
205 (55.6)

13 (2.9)
Health insurance
 Yes
 No
 Missing

888 (94.2)
55 (5.8)
27 (2.8)

473 (53.3)
34 (61.8)
16 (3.1)

415 (46.7)
21 (38.2)
11 (2.5)

Income
 $0–19,999
 $20,000–49,999
 $50,000–99,999
 $100,000+
 Missing

177 (20.5)
268 (31.0)
277 (32.0)
143 (16.5)
105 (10.8)

83 (46.9)
164 (61.2)
159 (57.4)
55 (38.5)
62 (11.9)

94 (53.1)
104 (38.8)
118 (42.6)
88 (61.5)
43 (9.6)

Own home
 Own
 Rent/occupy
 Missing

638 (68.4)
295 (31.6)
37 (3.8)

379 (59.4)
124 (42.0)
20 (3.8)

259 (40.6)
171 (58.0)

17 (3.8)
Employed
 Yes
 No
 Retired
 Missing

369 (41.1)
225 (25.1)
303 (33.8)
73 (7.5)

177 (48.0)
128 (56.9)
181 (59.7)
37 (7.1)

192 (52.0)
97 (43.1)

122 (40.3)
36 (8.1)

Results are listed as n (%), with n being the sample size unless otherwise indicated. For the overall sample, the column percentages are reported. For rural and urban sample, the row percentages are 
reported. The bold values are denoting missing values.
GED = General Educational Development, HS = high school, SD = standard deviation.

http://links.lww.com/MD/J813
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Table 2 

Distribution of survey rurality scale stratified by zip code-derived RUCA category.

Rurality scales 

Overall 
(970)
n (%) 

Rural 
(523)
n (%) 

Urban 
(447)
n (%) 

“How much do you see yourself belonging to a rural 
community?”

 Not at all
 Barely
 A little
 About half
 Pretty much
 Very much
 Extremely
 Missing

233 (24.9)
90 (9.6)
99 (10.6)

107 (11.4)
144 (15.4)
145 (15.5)
118 (12.6)
34 (3.5)

52 (22.3)
43 (47.8)
48 (48.5)
62 (57.9)

105 (72.9)
110 (75.9)
85 (72.0)
18 (52.9)

181 (77.7)
47 (52.2)
51 (51.5)
45 (42.1)
39 (27.1)
35 (24.1)
33 (28.0)
16 (47.1)

“How much is being from a rural community a part of who 
you are?”

 Not at all
 Barely
 A little
 About half
 Pretty much
 Very much
 Extremely
 Missing

224 (24.0)
90 (9.6)

105 (11.2)
107 (11.5)
135 (14.5)
183 (19.6)
90 (9.6)
36 (3.7)

46 (20.5)
41 (45.6)
57 (54.3)
67 (62.6)
93 (68.9)

132 (72.1)
68 (75.6)
19 (52.8)

178 (79.5)
49 (54.4)
48 (45.7)
40 (37.4)
42 (31.1)
51 (27.9)
22 (24.4)
17 (47.2)

“How much do you identify with people who live in rural 
communities?”

 Not at all
 Barely
 A little
 About half
 Pretty much
 Very much
 Extremely
 Missing

77 (8.2)
104 (11.1)
167 (17.9)
131 (14.0)
187 (20.0)
196 (21.0)
73 (7.8)
35 (3.6)

15 (19.5)
36 (34.6)
70 (41.9)
75 (57.3)

122 (65.2)
139 (70.9)
49 (67.1)
17 (48.6)

62 (80.5)
68 (65.4)
97 (58.1)
56 (42.8)
65 (34.8)
57 (29.1)
24 (32.9)
18 (51.4)

“To what extent do you feel your general attitudes 
and opinions are similar to people who live in rural 
communities?”

 Not at all
 Barely
 A little
 About half
 Pretty much
 Very much
 Extremely
 Missing

68 (7.3)
95 (10.2)

172 (18.5)
201 (21.6)
206 (22.2)
141 (15.2)
46 (5.0)
41 (4.2)

15 (22.1)
36 (37.9)
72 (41.9)

114 (56.7)
136 (66.0)
97 (68.8)
34 (73.9)
19 (46.3)

53 (77.9)
59 (62.1)

100 (58.1)
87 (43.3)
70 (34.0)
44 (31.2)
12 (26.1)
22 (53.7)

“To what extent do you feel that you are typical of people 
who live in rural communities?”

 Not at all
 Barely
 A little
 About half
 Pretty much
 Very much
 Extremely
 Missing

132 (14.2)
131 (14.1)
137 (14.7)
157 (16.9)
203 (21.8)
125 (13.5)
45 (4.8)
40 (4.1)

27 (20.5)
64 (48.9)
62 (45.3)
91 (58.0)

139 (68.5)
86 (68.8)
36 (80.0)
18 (45.0)

105 (79.6)
67 (51.2)
75 (54.7)
66 (42.0)
64 (31.5)
39 (31.2)

9 (20.0)
22 (55.0)

“To what extent do you consider yourself a ‘city’ person?”
 Extremely
 Very much
 Pretty much
 About half
 A little
 Barely
 Not at all
 Missing

212 (22.5)
128 (13.6)
123 (13.1)
134 (14.3)
138 (14.7)
123 (13.1)
82 (8.7)
30 (3.1)

13 (15.9)
34 (27.6)
44 (31.9)
82 (61.2)
79 (64.2)
97 (75.8)

159 (75.0)
15 (50.0)

69 (84.2)
89 (72.4)
94 (68.1)
52 (38.8)
44 (35.8)
31 (24.2)
53 (25.0)
15 (50.0)

Results are listed as n (%), with n being the sample size unless otherwise indicated. For the overall sample, the column percentages are reported. For rural and urban sample, the row percentages are 
reported. Rurality scale for self-perceived responses is Likert in nature (ordinal), the zip-code based RUCA category scale is binary in nature (a special case of ordinal scale).
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all of the 6 items on self-perceived rurality (ρ range: 0.28–0.41; 
P < .001). For the 2 individual items under the “rural identity” 
construct, Gwet AC was 0.19 (95% CI: 0.13–0.26) for individ-
uals’ self-perceived notion of “seeing themselves belonging to 
a rural community,” and 0.20 (95% CI: 0.14–0.26) for “being 
from a rural community is a part of who they are” when com-
pared to their corresponding RUCA categorization. This indi-
cates slight agreement between the 2 measures based on Gwet 
probabilistic benchmarking method to the Landis and Koch reli-
ability scale. Overall, the 2 items comprising the “rural identity” 
subscale when compared with the RUCA categorization showed 
moderate association (ρ = 0.41; P value < .001) and slight con-
cordance (Gwet AC: 0.08 (95% CI: 0.01–0.15)) (Table 5, Panel 
1).

For the 3 individual items under the “rural attitude” con-
struct, Gwet AC between RUCA codes of geographic area and 
individuals’ self-perceived notion of “identifying with people 
who lived in rural communities,” “feeling general attitudes and 
opinions similar to people living in rural communities,” and 
“feeling typical of people living in rural communities” were 
0.03 (95% CI: −0.03, 0.09), 0.13 (95% CI: 0.07–0.18) and 0.26 
(95% CI: 0.21–0.32), respectively, all indicating slight to a fair 
agreement between the 2 measures. Overall, the 3 items com-
prising the “rural attitude” subscale when compared with the 
RUCA categorization showed moderate association (ρ = 0.33; P 
value < .001) and poor concordance (Gwet AC: −0.06 (95% CI: 
−0.12, 0.001)) (Table 5, Panel 2).

Lastly, the Gwet AC between RUCA codes and the single item 
under the “urban identity” construct assessing participants’ per-
ception of themselves as “being a city person” was −0.11 (95% 
CI: −0.18, −0.04), indicating poor agreement between the 2 
measures (Table 5, Panel 3).

Upon computing a Rurality Scale total score based on 
responses to all 6 survey items, we still found a moderate associ-
ation (ρ = 0.427; P value < .001) and poor concordance with the 
RUCA-based codes (Gwet AC: −0.12 (95% CI: −0.19, −0.06)). 
Thus overall, the concordance between the RUCA codes and 
self-report of geographic status ranged from −0.11 to 0.26, 
showing poor to a fair agreement, with a moderate association 
between the 2 measures ranging from 0.28 to 0.41 (Table  5, 
Panel 4).

4. Discussion
The present study assessed the level of association and concor-
dance between traditional geography-based RUCA codes and 
patient-reported perceived rural status. Our findings were dis-
covered among a Midwestern population with access to health-
care. Our results provide strong evidence of internal consistency 
of the Rurality Scale with the Cronbach alpha as 0.907. This 
finding suggests that the response items deployed in the survey 
capture the underlying construct of rural status adequately. 
Additionally, good construct validity was demonstrated by the 
exploratory factor analysis based on the polychoric correlation 
matrix, which showed that the Rurality Scale was multidimen-
sional, composed of 3 factors/dimensions (“rural attitude,” 
“rural identity,” and “urban identity”) that explained 92% of 
the variability in the data. However, there was a lack of strong 
association and concordance between RUCA codes and every 
self-responded survey item, when tested separately, when com-
bined overall and when looked within each constructed subscale.

Historically there has been a lack of literature on the rela-
tionship between self-perceived rural-urban status and geog-
raphy-based RUCA designation. Our study provides empirical 
evidence that patients’ views about their rural-urban identity 
or attitude do not necessarily align with their residential-based 
rural-urban designations. Similar evidence of a lack of strong 
agreement between geographic and self-reported methods of 
ascertaining rurality was also found in the paper by Onega et 

al, 2020.[9] Based on RUCA designation, both our study popu-
lation and the population in Onega et al 2020 were substan-
tially rural (54% and 50%, respectively). However, our study 
has some unique features. While the Onega et al sample cov-
ered New Hampshire and Vermont in the New England region 
which is nearly 50% rural, our sample is based in the indus-
trial Midwest (Indiana) which is 14% rural[31] and thus more 
closely matches the rural distribution of the wider U.S. rural 
population, which was estimated to be 19.3% according to the 
2010 Census.[32] The Onega et al study collected data via an 
internet survey using the online platform Amazon Mechanical 
Turk, which introduces certain limitations in representative-
ness, participation, generalization, and data quality.[33] Since 
our data were collected through a paper and pencil survey sent 
via U.S. mail, our method avoided the digital divide faced dis-
proportionately by older people. This difference is reflected in 
the mean age of our study populations (56.9 vs 18–34 years 
old). Methodologically, we have employed a rigorous approach 
of psychometric analysis to firstly, evaluate the relevance of the 
6 response items related to the Rurality scale and their con-
sistency with each other and secondly, examine the underly-
ing multidimensional nature of the scale, thus generating more 
robust and reliable results. Overall, despite the differences in 
survey populations and methodology, both studies found a lack 
of strong concordance between geographic-based RUCA codes 
and self-report of rurality, reinforcing the robustness of these 
findings.

In our study, the factor loadings helped us in understanding 
the underlying constructs of “rural identity,” “rural attitude,” 
and “urban identity.” Identity, defined as “who you are,” is 
often viewed as a social construct. The definition amalgam-
ates many social elements such as race, ethnicity, religion, edu-
cation, background, past experiences, and future aspirations 
that help in shaping a human being. It depicts an individual 
“feeling of sense” and how they exude this feeling to their 
surroundings. “Attitude” is more of a cognitive construct that 
allows one to make mental decisions about how to behave 
rather than to focus on how the mental decisions affect behav-
ior.[34] Based on this conceptualization of these 2 concepts, we 
found the response items where individuals “see themselves 
belonging to a rural community” and “being from a rural 
community is a part of who they are” to fit appropriately 
with the construct of “rural identity” because these 2 items 
reflect a sense as to “who you are.” Similarly, the response 
items where an individual “identified with people who lived 
in rural communities,” “feel general attitudes and opinions 
similar to people living in rural communities,” and “feel typ-
ical of people living in rural communities” fit well with the 
underlying construct of “rural attitude” because these 3 items 
reflect how one may make decisions or behave in the com-
munity. Based on the same argument for “rural identity,” the 
extent to which the individuals “consider themselves a city 
person” also fits well with the underlying construct of “urban 
identity” because this item again reflects a sense of “who you 
are.” Given the multidimensional nature of the Rurality Scale, 
caution is needed when interpreting the total Rurality Scale 
scores or when using it in analyses. Using the 3 subscale scores 
identified in this study may benefit future research where per-
ceived rurality is of interest.

Our findings are essential to the health sciences, given 
the highly prevalent use of RUCA categories, commonly 
based upon residential zip code, in the fields of epidemio-
logic, social/behavioral, and health services research. These 
rural-urban geographic designations are often used as a 
proxy to help understand individuals’ livelihood and social 
conditions that affect domains such as health behaviors, 
access to health care services, and socioeconomic needs. 
However, individuals who live in areas of relatively high pop-
ulation density may still self-identify as rural. Those living in 
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rural locations may self-identify as urban, even while fac-
ing longer travel distances to healthcare facilities associated 
with rural residence. These unique measures of rurality may 
differentially confound the effect pathways between social, 
political, or religious beliefs and particular health-related 
behaviors and subsequent health outcomes. Individuals with 
rural or urban identities or attitudes may have different 
perspectives when it comes to social, political, or religious 
issues, with increasing rurality being associated with more 
conservative views, such as COVID-19 vaccine hesitancy[35]; 
subsequently, lack of receipt of the COVID-19 vaccine has 
been associated with worse outcomes in terms of hospitaliza-
tion,[36] and mortality.[37] Similarly, there are observed vari-
ations in health-related behaviors and outcomes across the 
geographically defined rural-urban continuum; rural areas 
tend to have higher rates of risky behaviors such as smoking 
and low physical activity, which lead to higher morbidity 
and mortality rates such as for cancer.[38–41] Hence, under-
standing the similarities and differences between geographic 
and perceived rural-urban status is essential to interpreting 
health-related studies.

Designing health education programs, tailored to the unique 
needs and perspectives of individuals regarding rurality, might 
also be a useful approach in facilitating adoption of health-pro-
moting behaviors. For example, implementing policies that 
incentivize the development of walking and biking paths and 
community gardens in geographically rural areas, while at 
the same time utilizing culturally appropriate messaging and 
approaches might be a combined approach in facilitating adop-
tion of health-promoting behaviors.

From the methodological aspect, as the measure of concor-
dance, we used Gwet AC instead of Cohen/Conger Kappa (κ). 
There are some statistical issues with Cohen Kappa; unlike 
Gwet AC, it assumes that raters are independent, generating 
much of the agreement due to chance, which is not entirely 
accurate. In addition, Kappa values suffer from the “Kappa 

paradox”; they tend to change a lot as prevalence changes, that 
is, the values become higher and closer to the percentage agree-
ment when prevalence is high (the prevalence problem). Kappa 
values are also impacted by the degree of disagreement between 
observers (the bias problem).[42,43] As Gwet AC tends to mini-
mize the Kappa limitations, we consider this coefficient to be 
more stable as an inter-rater reliability coefficient than Cohen/
Conger Kappa in our study, following other recent studies that 
preferred Gwet AC over Cohen/Conger Kappa as a more stable 
coefficient.[44–46]

5. Limitations
Some study limitations must be considered when interpreting 
these results. First, our survey response rate was relatively low, 
at 12%, despite using established methods for survey research. 
The survey sample included younger and working adults who 
are less likely to respond to mailings.[47] Due to our expectation 
of a low response rate to a mailed survey, enough surveys were 
sent to ensure a relatively large absolute number of surveys 
among rural individuals, one of the key groups among whom 
the stratified sample was targeted. Other data collection meth-
ods, such as in-person or telephone interviews, might have 
improved our participation rate. Nonetheless, we received 
completed surveys from every surveyed county.[48] Second, our 
sample was drawn from a large academic health care system 
in the state of Indiana. Therefore, the results of our study on 
the relation between self-identified rurality and geographic 
location should be interpreted in light of statewide research; 
these cannot be generalized to the population. However, it is 
important to understand regional variation as it is more likely 
to capture underlying social constructs than a national sam-
ple.[49] Moreover, the study findings can be interpreted as an 
addition to a growing body of research focused on individual 
states, which may be used to complement aggregate results 
from national surveys.

Table 3 

Internal consistency of survey response items.

Survey response item Item-total correlation Cronbach alpha if item deleted 

“How much do you see yourself belonging to a rural community?” 0.852 0.888
“How much is being from a rural community a part of who you are?” 0.908 0.874
“How much do you identify with people who live in rural communities?” 0.880 0.881
“To what extent do you feel your general attitudes and opinions are similar to people who live in rural communities?” 0.805 0.894
“To what extent do you feel that you are typical of people who live in rural communities?” 0.851 0.886
“To what extent do you consider yourself a ‘city’ person?” 0.696 0.919
Total perceived rurality scale  0.907

Rurality scale for self-perceived responses is Likert in nature (ordinal). Refer to Appendix Figure 2 for details of total perceived Rurality scale construction.

Table 4 

Rotated Principal component factor loadings.

Principal components/ correlation

Component Variance Proportion Cumulative percentage 

Comp1 2.354 0.392 0.392
Comp2 2.158 0.360 0.752
Comp3 1.028 0.171 0.923
Varimax rotated components
Items Rural attitude Rural identity Urban attitude
“How much do you see yourself belonging to a rural community?” −0.098 0.747 −0.035
“How much is being from a rural community a part of who you are?” 0.055 0.578 0.072
“How much do you identify with people who live in rural communities?” 0.359 0.319 −0.048
“To what extent do you feel your general attitudes and opinions are similar to people who live in rural communities?” 0.699 −0.076 −0.064
“To what extent do you feel that you are typical of people who live in rural communities?” 0.607 −0.033 0.095
“To what extent do you consider yourself a ‘city’ person?” −0.003 −0.002 0.989

Rurality scale for self-perceived responses is Likert in nature (ordinal). Component/factor 1 = rural attitude, component/factor 2 = rural identity, component/factor 3 = urban identity.
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6. Conclusion
Concordance between RUCA codes and self-report of rural sta-
tus ranged between poor and fair agreement, suggesting that 
they may have independent meaning and value in measuring 
rurality. Future studies should consider these differences when 
assessing health behavior and outcomes among rural popula-
tions, recognizing that geographic-based and self-report meth-
ods may provide complementary information. This knowledge 
may facilitate targeted interventions and policies to address spe-
cific challenges and barriers to support rural communities.
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