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Introduction —

Roughly a fifth of the U.S. population lives in rural

communities, according to the 2020 U.S. Census.! Health

disparities between rural and urban communities are Key Takeaways

persistent and exist across the lifespan.? For example, gaps , _

) ) . Published rural-related studies on health

in mortality rates between rural and urban communities are o
that use secondary, quantitative data

sizable and have increased over time.>® Similarly, rural o
reported a range of limitations. Common

residents continue to experience a disproportionate burden author-reported limitations included:

of other negative health outcomes, such as cardiovascular, i, LessEs, o pre e s

respiratory, mental health, and cancer-related outcomes.®* and confounding;

Underlying social and economic factors such as limited Under/over-reporting of variables,
health care access and transportation options contribute to under/over-estimating of variables, or
rural health disparities.? High-quality data, research, and other measurement errors; and
evidence are crucial to understanding and improving health Narrow generalizability, sample
outcomes in rural communities. characteristics or representatives, or

selection bias.
Health-related data provide valuable information for

promoting the health of individuals and populations.'® Over one-third of rural-related studies
Derived from various sources (e.g., vital records, health care described limitations specific to definitions
claims, and surveys),'? data commonly underpin decision- of rurality or geographic measures. Various
making regarding population health, health care delivery, measures of rurality were used across

funding eligibility and allocation, reporting, and more. studies, with Rural-Urban Commuting Area

Despite their importance, there are known gaps in data, data SR EL SR i C RS
o . . among the most common.
limitations, and analytic challenges when conducting rural

health research. Frequently used datasets, such as the Approximately one in five rural-related
American Community Survey and mortality data from the studies identified outdated data, delayed
Centers for Disease Control and Prevention (CDC), may data, or other time-related limitations. A

provide national, state, and large metropolitan estimates, similar proportion reported limitations

. . concerning sample size, statistical power, or
but estimates for smaller and rural regions are often g P P

limited.**!> Additional challenges such as underreporting, data suppression.
small sample sizes, lack of resources for collecting data, and The high prevalence of rural-related
reporting delays further undermine the quality of available studies in high impact, peer-reviewed
journals underscores the importance of
rural analyses, despite common

limitations.
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data.'®*!*1¢ Such challenges can hinder efforts to understand rural health issues and effectively target
resources and interventions in rural communities. The need for reliable and timely data received renewed

attention during the COVID-19 pandemic as well.Y

|//

Applying definitions of “rural” creates further challenges to using health-related data in rural
communities.>!>!® Estimates suggest there are over 30 different rural definitions used by the federal
government.®? A recent review similarly indicated that rural definitions and the geographic levels of
analysis may not be consistent across the body of health services research.?! Rural definitions can
influence the direction of research, policy, and practice.??? Discrepancies between rural definitions, for
example, can impact estimates of rural population sizes and the scale of disparities observed in rural
areas.?? While challenges specific to rural definitions have increasingly been documented, a systematic
assessment of the broader challenges associated with using health-related data in rural communities is
lacking. Understanding the range of limitations inherent to rural health data is critical in identifying

strategies to overcome them.

This study sought to quantify and characterize limitations commonly reported in rural-related studies,
with a focus on studies using secondary, quantitative data. We systematically reviewed a subset of the
literature published in select peer-reviewed journals between 2019-2022. Study characteristics,
secondary data sources, and author-reported limitations were summarized. Findings provide a thorough
description of data-related challenges, which could be used by researchers, policymakers, and health data
creators to improve rural health data and inform future initiatives relying on those data, including those
at the national, state, local, or tribal levels.

Methods

Study Design

Guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) process,?
this study systematically reviewed peer-reviewed literature that considered rurality to identify commonly
reported limitations. This study was reviewed by the East Tennessee State University Institutional Review
Board and was determined not to be human subjects research.

Eligibility Criteria

Multiple criteria guided the inclusion of studies, including publication details (e.g., year), rural focus, data
and study design, and inclusion of limitations. The review was limited to original research studies, set
within the U.S., published in English between 2019-2022, and published in one of the following peer-
reviewed journals: American Journal of Public Health; Health Affairs; Health Services Research; JAMA; or
Journal of Rural Health. These journals were selected for their history of publications involving rural
communities, focus on health, and high impact factors. Specific to rurality, studies were required to
include at least one rural-related keyword in the title or abstract and a measure of, description of, or
otherwise clear focus on rurality or rural communities. Additionally, given the focus on secondary data,
studies needed to include quantitative data from a secondary data source, including the use of a
guantifiable outcome related to health. Studies limited to secondary data collected through randomized
or other clinical trials were excluded due to unique considerations involved in the collection and use of
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such data, and unique limitations to these study designs. Lastly, studies needed to include an identifiable
section with author-reported limitations.

Search Strategy

A comprehensive search strategy was developed with the support of a health sciences librarian. The final
strategy consisted of 1) key terms indicating a rural focus in the title or abstract, 2) journals of interest,
and 3) the exclusion of select article types, such as commentaries and editorials. The librarian completed
the primary search in February 2023 using PubMed, with a supplemental search completed in March
2024 to incorporate an additional journal. Additional filters were applied for year and language.

Screening for Inclusion

A two-step, team-based process was used to identify studies eligible for inclusion. First, reviewers
screened the titles and abstracts of returned studies using an abbreviated set of the criteria above. As a
pilot, an initial sample of 20 studies was randomly selected and independently screened. Any differences
were discussed as a team until a consensus was reached, including refinement of the eligibility criteria
where appropriate. The remaining studies were then randomly assigned to two teams of two reviewers.
Two reviewers independently screened each study and discussed until a consensus was reached. Second,
reviewers screened the full text of returned studies that were not excluded during the screening of titles
and abstracts using the criteria above. As a pilot, an initial sample of 20 studies was again randomly
selected and independently reviewed. Any differences were discussed as a team until a consensus was
reached, including refinement of the eligibility criteria where appropriate. Each remaining study was
randomly assigned and independently reviewed by one of the reviewers. In instances of uncertainty, a
second reviewer also screened a study to finalize a determination of inclusion or exclusion.

Data Extraction

A structured, team-based process was used to extract elements of interest from included studies.
Reviewers completed data extraction using Research Electronic Data Capture (REDCap).2*% Two pilot
reviews with a random sample of 10 studies were conducted, with data extraction completed
independently by reviewers. Any differences were discussed as a team until a consensus was reached,
including revisions to the overall process to increase consistency across reviewers. The remaining studies
were randomly assigned to three teams of two reviewers thereafter. For each study, data extraction was
completed independently by two reviewers and discussed until a consensus was reached. In instances of
uncertainty, a third reviewer examined specific data elements for confirmation. Following data extraction,
preliminary results were reviewed and refined as appropriate to further increase consistency across
teams.

Multiple elements were extracted from each study, including study characteristics, secondary data
sources, geographic focus, and limitations, as reported by the authors. Elements generally had a set of
pre-determination options, including options to specify for “other” and indicate unclear or not specified
when needed. Key study characteristics included: topic area and study scope (e.g., national, state, or sub-
state region). Secondary data sources and geographic focus included: types of data sources (e.g., survey
or claims); primary geographic focus (e.g., rural only or rural and urban); and measures of rurality and
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how they were operationalized (e.g., categorical or continuous). Lastly, types of author-reported
limitations within a dedicated section of a publication were collected.

Data Analysis

Descriptive statistics were used to analyze key characteristics and author-reported limitations extracted
from included studies. Given that many characteristics allowed for more than one option to be selected,
categories were often not mutually exclusive. Sums may, therefore, exceed 100%.

Limitations

This study has limitations that should be considered when interpreting its findings. Although this study
provides a rigorous description of study limitations, it only considered limitations as reported by the
authors of included studies within an identifiable section of a publication (e.g., one or more paragraphs in
the methods or discussion section). Additionally, it only included studies that used quantitative,
secondary data and were published in a selection of peer-reviewed journals. While all included studies
considered both health and rurality, rural health was not always a primary focus. Similarly, identified
limitations did not always have a rural lens; therefore, findings may not reflect the full scope of limitations
inherent to rural health research. Given the focus on characterizing limitations as reported by authors,
the methodological quality of included studies was also not examined. Additionally, this study only
included studies that were published between 2019-2022. The COVID-19 pandemic emerged during this
time period, which may have impacted publication trends. Also, this time period overlaps with the 2020
U.S. Census. This could have various implications for studies using Census data as these data underpin
many rural definitions, and studies using 2010 U.S. Census data may have had a higher likelihood of
reporting outdated data. Lastly, while screening and data collection procedures were completed by a
team of trained reviewers and incorporated double review at multiple points, it is possible that relevant
information was erroneously omitted, collected, or classified.

Results

The search strategy yielded 1,170 records for potential inclusion. After screening for eligibility, 259 full-
text articles were included in the review (Figure 1).% Across the target journals, 166 included articles
were published in the Journal of Rural Health, 38 in Health Affairs, 30 in Health Services Research, 15 in
the American Journal of Public Health, and 10 in JAMA. They similarly spanned the publication years of
interest (2019-2022), with most published in 2019 (n=64) and 2022 (n=93).
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Figure 1. PRISMA Diagram for Included Studies

[ Identification of studies via PubMed ]
Records screened Records excluded
>
(n=1,170) (n=140)

Y

Reports excluded for not being

Reports sought for retrieval within the past 4 years (2019-
- ——»| 2022)°
[= (n=1,030)
c (n=252)
: !
(%]
n
Reports assessed for eligibility Reports excluded: 519
B
(n=778)

Not original research
(n=118)

Not based in / on the US
(n=7)

No rural-related key word in
title or abstract (n = 3)

©
] No measure / definition /
T=: Studies included in review description of or focus on
£ rurality (n = 14)

(n =259)

Only includes data from RCT
or other clinical trial (n = 37)

No quantitative data from
secondary source (n = 294)

No quantifiable outcome from
secondary source related to
health (n = 18)

No limitations section
(n=27)

Other (n=1)

RCT= Randomized controlled trial
2 The primary search strategy included a broader timeframe; however, this review was ultimately limited to studies published during 2019-2022,
providing a current representation of limitations commonly reported in published studies.

Characteristics of Included Studies

Characteristics of the included studies are presented in Table 1. Studies addressed multiple topics, with
the most common being the health care workforce or availability (n=78, 30.1%), mental or behavioral
health (including substance use disorder) (n=49, 18.9%), and social determinants of health (n=36, 13.9%).
Most studies were national in scope (n=187, 72.2%) and considered rural and urban communities (n=233,
90.0%).
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Table 1. Characteristics of Included Studies

Count of Studies ?

Study Characteristic N (%)

Main Topic®

Health care workforce or availability 78 (30.1)
Mental or behavioral health (including substance use) 49 (18.9)
Social determinants of health 36 (13.9)
Cancer 33 (12.7)
Reproductive or maternal health 23 (8.9)
Health care financing 23 (8.9)
COVID-19 16 (6.2)
Health care quality 15 (5.8)
Emergency, trauma care, or injury 14 (5.4)
Telehealth or Health Information Technology 14 (5.4)
Chronic conditions or diseases 13 (5.0)
Health promotion, education, or behaviors 13 (5.0)
Infectious diseases 13 (5.0)
All cause, premature, or other mortality 11 (4.2)
Medicaid expansion 7(2.7)
Oral health 5(1.9)
End of life and related care 5(1.9)
Other 25 (9.7)
o
Rural and urban 233 (90.0)
Rural only 26 (10.0)
N A
National 187 (72.2)
Single state 46 (17.8)
Subset of states 20(7.7)
Sub-state region 6(2.3)

2 Some categories for study characteristics were not mutually exclusive. Totals may not sum to 100% or 259.

b A maximum of three main topics were identified per included study.

¢These categories were designed to include similar terminology. For example, studies with a focus on non-metropolitan communities only would
have been captured as rural only.
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Table 2. Data Sources and Measures of Rurality Used in Included Studies
Count of Studies 2

Study Characteristic

N (%)
Secondary Data Source
Administrative or medical records 137 (52.9)
Survey 129 (49.8)
Claims 42 (16.2)
Surveillance or disease registry 38 (14.7)
Vital records 22 (8.5)
Other 95 (36.7)
D R

RUCA 62 (23.9)
RUCC 58 (22.4)
OMB-based definition 37 (14.3)
National Center for Health Statistics (NCHS) rural-urban classification
scheme S
Distance or time to provider/facility 31 (12.0)
Urban Influence Codes (UICs) 18 (6.9)
Federal Office of Rural Health Policy (FORHP) rural areas 13 (5.0)
Other U.S. Census-based definition ® 12 (4.6)
Other 33 (12.7)
Unclear, unsure, or not specified ¢ 18 (6.9)

RUCA = Rural-Urban Commuting Area Codes, RUCC = Rural-Urban Continuum Codes, OMB = U.S. Office of Management and Budget

2 Some categories for data characteristics were not mutually exclusive. Totals may not sum to 100% or 259.

b This category was designed to exclude specific measures or definitions that may rely on U.S. Census data (e.g., RUCA Codes). Examples of U.S.
Census-based definitions that could have been captured under this category include urbanized areas and urban clusters.

¢ This category includes studies with at least one measure of rurality that could not be identified.

Types of secondary data sources and measures of rurality used in included studies are presented in Table
2. Studies used various types of secondary data sources, with many studies using more than one source.
Approximately half of the studies incorporated secondary data derived from administrative or medical
records (n=137, 52.9%) or surveys (n=129, 49.8%, e.g., American Community Survey, American Hospital
Association Annual Survey, or Behavioral Risk Factor Surveillance System). Additionally, over one-third of
studies (n=95, 36.7%) incorporated secondary data derived from sources categorized as other. Examples
of other sources included County Health Rankings & Roadmaps, Area Health Resources Files, and KFF.
Like secondary data sources, studies used various measures of rurality, most of which were categorical
measures. The most common measures included Rural-Urban Commuting Area (RUCA) Codes (n=62,
23.9%), Rural-Urban Continuum Codes (RUCC) (n=58, 22.4%), and any U.S. Office of Management and
Budget (OMB)-based definition (n=37, 14.3%). Approximately 13% of studies used measures categorized
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as other. Examples of other measures included population density, Critical Access Hospital designation,

and self-reported measures.

Author-Reported Limitations

Types of identified author-reported limitations are presented in Table 3, with examples of commonly
reported limitations in Table 4. Most studies identified missing, unmeasured, or proxy variables or
confounding as a limitation (n=218, 84.2%). Additional commonly cited limitations focused on
under/over-reporting of variables, under/over-estimating of variables, or other measurement errors

(n=156, 60.2%) and generalizability, sample characteristics or representativeness, or selection bias
(n=144, 55.6%). Notably, nearly 40% of studies specifically cited definitions of rurality or geographic
measures as a limitation. Although identified in some studies, less commonly reported limitations
included those concerning missing data (n=21, 8.1%) and data modeling or other statistical limitations

(n=21, 8.1%).

Table 3. Author-Reported Limitations in Included Studies

Limitation Type

Missing, unmeasured, or proxy variables or confounding

Underreporting or underestimating, overreporting or overestimating, or other
measurement errors

Generalizability, sample characteristics or representativeness, or selection bias
Definitions of rurality or geographic measures

Study design

Outdated data, delayed data, or other time-related limitations

Self-reported data limitations, including associated biases

Small sample size, data suppression, or limited statistical power

Missing data

Data modeling or other statistical limitations

Other type of limitation

a Categories for limitations were not mutually exclusive. Totals may not sum to 100% or 259.

Count of Studies ?
N (%)

218 (84.2)
156 (60.2)
144 (55.6)
101 (39.0)
97 (37.5)
54 (20.8)
53 (20.5)
49 (18.9)
21(8.1)
21 (8.1)

9(3.5)
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Table 4. Examples of Common Author-Reported Limitations

Missing, unmeasured, or proxy variables or
confounding

Underreporting or underestimating, overreporting
or overestimating, or other measurement error

Generalizability, sample characteristics or
representativeness, or selection bias

Definitions of rurality or geographic measures

Study design

Outdated data, delayed data, or other time-related
limitations

Self-reported data and associated biases or
limitations

Small sample size, data suppression, or limited
statistical power

Discussion

Cultural, behavioral, or other individual-level
characteristics that may be relevant, but not available
in the data source(s)

Unmeasured interventions or other changes that
cannot be accounted for through the data source(s)
Rates of health outcomes (e.g., COVID-19 prevalence
rate) estimated based on testing or reporting, which
may result in underestimation

Measurement of health outcomes based on data
availability and quality, which may lead to the use of
extreme outcomes (e.g., mortality)

Data from a single hospital, health system, payer,
state, or region may not be generalizable to the U.S.
rural population

Assumptions based on available location information,
even though the location of a health care provider or
facility may not be the same as that of a patient
Dichotomizing or categorizing measures of rurality,
which overlooks heterogeneity across the rural-urban
continuum

Measures of rurality change over time

Study designs are cross-sectional or descriptive in
nature, leading to an inability to determine causality
Ecological fallacy, with conclusions drawn about
individuals using aggregate data (e.g., county-level
data)

Challenges with timely availability of data, leading to
analyses based on data that may not represent current
trends

Data are limited to a single year

Social desirability bias

Recall bias

Small numbers for subpopulations

Sample size limits the ability to detect differences or
creates instability in estimates

Health-related data inform policy and programming activities at the national, state, local, and tribal levels.

While many of the challenges with data available for use in rural communities are generally understood,

they have yet to be rigorously assessed in rural health research. This study reviewed published studies

that considered rurality to describe the current state of limitations as reported in the peer-reviewed

literature. Findings document a range of limitations inherent to studies using secondary data. They could

inform strategies to overcome common challenges and advance the feasibility and quality of rural health

research.

Found in over half of included studies, the most common author-reported limitations were: missing

variables, proxy variables, or confounding; under/over-reporting, under/over-estimating of key variables
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(e.g., outcome measures), or other measurement errors; and narrow generalizability, sample
characteristics/representativeness, or selection bias. Although not exclusive to rural health research,
these limitations can have nuanced implications when studying rural populations. Challenges stemming
from variables not available within an existing dataset, for example, may undermine the ability to account
for contextual factors (e.g., behavioral, cultural, or environmental) that may be particularly impactful in
rural communities. Similarly, given the variation within and across rural communities, challenges
stemming from the sampling methods originally used to collect data, for example, may reduce the
applicability of findings to specific rural populations. Notably, the overall frequency at which these
limitations were identified in included studies may, in part, reflect the focus on secondary data, whereby
researchers must work within the constraints of existing datasets. Importantly, the prevalence of
published studies from high-impact, peer-reviewed journals included in this review underscores the
importance of rural analyses, despite common limitations.

Multiple measures of rurality were used across included studies. Consistent with a recent review focused
on health services research,?* RUCA was the most common measure of rurality, but no single measure
was used in a majority of studies. Various challenges associated with the use of measures or definitions of
rurality, including measures quantified in this review, have been described.?%?2?73 Examples include
under/over-estimating the population in rural areas, geographic level of the data (e.g., county versus
census tract), and stability over time. Despite recognition of such challenges, less than half of included
studies described limitations specific to definitions of rurality or geographic measures more broadly, at
least within a limitations section. Given that incomplete descriptions of such limitations could undermine
appropriate interpretation of study findings, these potential gaps may highlight opportunities to
strengthen the execution and reporting of rural health research.

Considerations for Rural Health Research
Consider specifying each measure of rurality used and any associated limitations. Some studies
lacked clarity on one or more measures of rurality used. Building on prior work,!820-2230.31
researchers could not only clearly specify each measure of rurality used, but also why it was
selected and how it was operationalized when feasible. Additionally, consideration could be given
to describing limitations (and strengths) associated with the use of a specific measure.
Consider providing a thorough description of any secondary data sources used. Studies
incorporated a variety of secondary data sources. This inclusion underscores the range of
potential data sources that can be leveraged for rural health research. To promote an
understanding of potential limitations (and strengths) as well as potential use by future
researchers with similar interests, researchers could clearly document each secondary data
source used, including explicitly reporting the use of secondary data.
Consider comprehensively documenting limitations, including any rural-specific limitations, when
appropriate. Some full-text articles were excluded for not having an identifiable section on
limitations. Across included studies, limitations sections also did not always include limitations
that explicitly considered rurality. Researchers could comprehensively report data-related
limitations inherent to their studies and, when appropriate, could expand any descriptions of
limitations to include specific considerations for rural populations.
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Policy Opportunities for Improving Rural Health Data and Analyses

Multiple opportunities to improve rural health data and health-related data more broadly have been
discussed.1>1729303233 Some of these opportunities are longstanding yet remain relevant. Guided by the
findings of this study and echoing prior literature where applicable, we highlight policy opportunities
aimed at improving the quality and use of rural health data.

Assessing the quality of commonly used datasets for rural analyses, including identification of
major limitations (and strengths). Where feasible, identifying strategies to address those
limitations and improve data quality (e.g., inclusion of appropriate measure[s] of rurality).
Identifying strategies to improve the utility of and timely access to commonly used datasets for
rural analyses, including publicly available and restricted datasets. For example, this could include
strategies to reduce costs for accessing restricted datasets with geographic indicators or allowing
approved access to restricted datasets to be transferred or shared when appropriate.

Providing adequate funding and other resources to strengthen sampling and representativeness
of rural populations (including rural sub-populations) in commonly used datasets, such as the
American Community Survey and the Behavioral Risk Factor Surveillance System.

Encouraging data owners, particularly those at the federal and state levels, to include measures
of rurality and geographic indicators more broadly in publicly available and other commonly used
datasets when feasible. The inclusion of measures of rurality with multiple levels and at different
geographic levels could be particularly beneficial for rural analyses that combine datasets that
may only be available at select geographic levels (e.g., county or zip code).

Encouraging data owners to provide clear data documentation for data users that highlights the
availability of any geographic indicators.

Encouraging data owners, possibly in collaboration with rural health researchers, to develop
guidance for data users aimed at promoting the exploration of differences in health-related
outcomes by geography.

Assessing the quality of rural analyses when using available evidence for decision-making,
including identifying the implications of any limitations (and strengths) of the underlying data.



A Review of Common Limitations

ETSU/NORC RURAL HEALTH

12 in Rural-Related Studies in the RESEARCH CENTER
Peer-Reviewed Literature

References

1.

10.

11.

12.

13.

United States Census Bureau. Nation’s Urban and Rural Populations Shift Following 2020 Census.
Published online December 29, 2022. Accessed July 2, 2024.
https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html

Afifi RA, Parker EA, Dino G, Hall DM, Ulin B. Reimagining rural: shifting paradigms about health
and well-being in the rural United States. Annu Rev Public Health. 2022 Apr 5;43(1):135-54.
doi:10.1146/annurev-publhealth-052020-123413

Probst JC, Zahnd WE, Hung P, Eberth JM, Crouch EL, Merrell MA. Rural-urban mortality
disparities: variations across causes of death and race/ethnicity, 2013-2017. Am J Public Health.
2020 Sep;110(9):1325-7. doi:10.2105/AJPH.2020.305703

Cross SH, Califf RM, Warraich HJ. Rural-urban disparity in mortality in the US from 1999 to 2019.
JAMA. 2021 Jun 8;325(22):2312-4. doi:10.1001/jama.2021.5334

Cosby AG, McDoom-Echebiri MM, James W, Khandekar H, Brown W, Hanna HL. Growth and
persistence of place-based mortality in the United States: the rural mortality penalty. Am J Public
Health. 2019 Jan;109(1):155-62. doi:10.2105/AJPH.2018.304787

Gaffney AW, Hawks L, White AC, Woolhandler S, Himmelstein D, Christiani DC, McCormick D.
Health care disparities across the urban-rural divide: a national study of individuals with COPD. J
Rural Health. 2022 Jan;38(1):207-16. doi:10.1111/jrh.12525

Bhatia S, Landier W, Paskett ED, Peters KB, Merrill JK, Phillips J, Osarogiagbon RU. Rural—urban
disparities in cancer outcomes: opportunities for future research. J Nat/ Cancer Inst. 2022 Jul
1;114(7):940-52. doi:10.1093/jnci/djac030

Loccoh EC, Joynt Maddox KE, Wang Y, Kazi DS, Yeh RW, Wadhera RK. Rural-urban disparities in
outcomes of myocardial infarction, heart failure, and stroke in the United States. J/ Am Coll
Cardiol. 2022 Jan 25;79(3):267-79. d0i:10.1016/j.jacc.2021.10.045

Morales DA, Barksdale CL, Beckel-Mitchener AC. A call to action to address rural mental health
disparities. J Clin Transl Sci. 2020 Oct;4(5):463-7. d0i:10.1017/cts.2020.42

Grossmann C, Chua PS, Ahmed M, Greene SM. Sharing health data: the why, the will, and the way
forward. Washington (DC): National Academies Press (US); 2022. Accessed February 3, 2024.
https://www.ncbi.nlm.nih.gov/books/NBK594447/

Lurie N, Fremont A. Building bridges between medical care and public health. JAMA. 2009 Jul
1;302(1):84-6. doi:10.1001/jama.2009.959

United States National Institutes of Health National Library of Medicine. Finding and Using Health
Statistics. Accessed January 14, 2024. https://www.nlm.nih.gov/oet/ed/stats/index.html

Scally CP, Burnstein E. Rural Communities Need Better Data. Urban Wire. Published online May 6,
2022. Accessed June 2, 2024. https://www.urban.org/urban-wire/rural-communities-need-
better-data



https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html
https://doi.org/10.2105/AJPH.2018.304787
https://www.ncbi.nlm.nih.gov/books/NBK594447/
https://www.urban.org/urban-wire/rural-communities-need-better-data
https://www.urban.org/urban-wire/rural-communities-need-better-data

A Review of Common Limitations

ETSU/NORC RURAL HEALTH

13 in Rural-Related Studies in the RESEARCH CENTER
Peer-Reviewed Literature

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

United States Census Bureau. Understanding and Using American Community Survey Data: What
Users of Data for Rural Areas Need to Know. Published Online October, 2020. Accessed January
13, 2024. https://www.census.gov/programs-surveys/acs/library/handbooks/rural.html

Bouchard L, Garcia |, Warrell J. Urban bias in rural datasets. National Rural Health Association.
Published online February, 2023. Accessed August 19, 2023.
https://www.ruralhealth.us/getmedia/46547c8c-8f09-432b-ad85-6321a5131002/NRHA-Policy-

Brief-Final-Draft-Urban-Bias-in-Rural-Data-Sets-(1).pdf

Scally CP, Burnstein E, Gerken M, Immonen E. In Search of “Good” Rural Data. Urban Institute.
Published online April, 2020. Accessed January 13, 2024.
https://www.urban.org/sites/default/files/publication/102134/in-search-of-good-rural-data.pdf

Bekemeier B, Heitkemper E, Backonja U, Whitman G, Schultz M, Jiang Y, Baquero B, Turner AM.
Rural Public Health Data Challenges During the COVID-19 Pandemic: The Case for Building Better
Systems Ahead of a Public Health Crisis. J Public Health Manag Pract. 2023 Jul 11;29(4):496-502.
doi:10.1097/PHH.0000000000001726

Nelson KS, Nguyen TD, Brownstein NA, Garcia D, Walker HC, Watson JT, Xin A. Definitions,
measures, and uses of rurality: A systematic review of the empirical and quantitative literature. J
Rural Stud. 2021 Feb 1;82:351-65. doi:10.1016/j.jrurstud.2021.01.035

Elgin D, Murdoch J, Scally CP, Hahn H. Defining “Rural” for the Study on Human Services Programs
in Rural Contexts. Urban Institute. Published online November, 2021. Accessed September 13,
2023. https://www.acf.hhs.gov/sites/default/files/documents/opre/defining-rural-gc.pdf

Childs EM, Boyas JF, Blackburn JR. Off the beaten path: A scoping review of how ‘rural’ is defined
by the US government for rural health promotion. Health Promot Perspect. 2022;12(1):10.
doi:10.34172/hpp.2022.02

Danek R, Blackburn J, Greene M, Mazurenko O, Menachemi N. Measuring rurality in health
services research: a scoping review. BMC Health Serv Res. 2022 Nov 12;22(1):1340.
doi:10.1186/s12913-022-08678-9

Long JC, Delamater PL, Holmes GM. Which definition of rurality should | use?: The relative
performance of 8 federal rural definitions in identifying rural-urban disparities. Med Care. 2021

Oct 1;59:5413-9. doi:10.1097/MLR.0000000000001612

PRISMA. PRISMA 2020. Accessed July 23, 2024. https://www.prisma-statement.org/

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. A metadata-driven methodology
and workflow process for providing translational research informatics support. J Biomed Inform.
2009 Apr;42(2):377-81. doi:10.1016/].jbi.2008.08.010

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, McLeod L, Delacqua G, Delacqua F,
Kirby J, Duda SN. The REDCap consortium: building an international community of software
platform partners. J Biomed Inform. 2019 Jul 1;95:103208. doi:10.1016/].jbi.2019.103208


https://www.census.gov/programs-surveys/acs/library/handbooks/rural.html
https://www.ruralhealth.us/getmedia/46547c8c-8f09-432b-ad85-6321a5131002/NRHA-Policy-Brief-Final-Draft-Urban-Bias-in-Rural-Data-Sets-(1).pdf
https://www.ruralhealth.us/getmedia/46547c8c-8f09-432b-ad85-6321a5131002/NRHA-Policy-Brief-Final-Draft-Urban-Bias-in-Rural-Data-Sets-(1).pdf
https://www.urban.org/sites/default/files/publication/102134/in-search-of-good-rural-data.pdf
https://www.acf.hhs.gov/sites/default/files/documents/opre/defining-rural-qc.pdf
https://www.prisma-statement.org/

A Review of Common Limitations ETSU/NORC RURAL HEALTH
14 in Rural-Related Studies in the RESEARCH CENTER
Peer-Reviewed Literature

26.

27.

28.

29.

30.

31

32.

33.

PRISMA. PRISMA Flow Diagram. Accessed July 23, 2024. https://www.prisma-statement.org/

Health Resources & Services Administration. Defining Rural Population. Published online January
2024. Accessed June 25, 2024. https://www.hrsa.gov/rural-health/about-us/what-is-rural

Hart LG, Larson EH, Lishner DM. Rural definitions for health policy and research. Am J Public
Health. 2005 Jul;95(7):1149-55. doi:10.2105/AJPH.2004.042432

Zahnd W. The negative effect of differential privacy and synthetic data from the U.S. Census
Bureau on rural health and communities. National Rural Health Association. Published online
September, 2022. Accessed August 19, 2024. https://www.ruralhealth.us/getmedia/65d3ch68-
27¢1-45b6-b76b-cd5e3685cc5d/2022-NRHA-Rural-Census-Data-and-Privacy-Policy-Brief-Final-
Updated.pdf

Bennett KJ, Borders TF, Holmes GM, Kozhimannil KB, Ziller E. What is rural? Challenges and
implications of definitions that inadequately encompass rural people and places. Health Aff
(Millwood). 2019;38(12):1985-1992. doi:10.1377/hlthaff.2019.00910

Lichter DT, Johnson KM. Urbanization and the paradox of rural population decline: Racial and
regional variation. Socius. 2023 Jan;9:23780231221149896. doi:10.1177/23780231221149896

Strong DA, Del Grosso P, Burwick A, Jethwani V, Ponza M. Rural Research Needs and Data Sources
for Selected Human Services Topics. United States Offices of the Assistant Secretary for Planning
and Evaluation. August, 2005. Accessed August 9, 2024.
https://aspe.hhs.gov/sites/default/files/migrated legacy files//65071/rs 1.pdf

Chiolero A, Tancredi S, loannidis JP. Slow data public health. Eur J Epidemiol. 2023
Dec;38(12):1219-25. doi:10.1007/s10654-023-01049-6

This project was supported by the Health Resources and Services Administration (HRSA), U.S. Department of Health and

Human Services (HHS) under the grant number U1CRH39978 Rural Health Research Grant Cooperative Agreement. The

information or content and conclusions are those of the authors and should not be construed as the official position or

policy of, nor should any endorsements be inferred by HRSA, HHS, or the U.S. Government.

<
N

® ETSU/NORC RURAL HEALTH
§° RESEARCH CENTER


https://www.hrsa.gov/rural-health/about-us/what-is-rural
https://aspe.hhs.gov/sites/default/files/migrated_legacy_files/65071/rs_1.pdf

