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Social Determinants of Health May Predict
End of Life Portable Orders for Life Sustaining
Treatment Form Completion and
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Abstract
Background: End of life (EOL) care planning is important for aging adults given the growing prevalence of chronic medical
conditions in the US. The Portable Orders for Life Sustaining Treatment (POLST) program promotes communication between
clinicians and patients with advanced illness about EOL treatment preferences. Despite growing resources for EOL care, utilization
remains unequal based on social determinants of health (SDOH), including race, language, urbanization, and education. We
evaluated the relationship between POLST form selections and completion rates and SDOH. Methods: Oregon POLST
Registry and American Community Survey data from 2013 to 2017 were analyzed retrospectively. POLST form completion
rates and selections, and various SDOH, including age, income, insurance status, urbanization, etc. were recorded. Data were
merged based on ZIP codes and analyzed using w2 or Wilcoxon-Mann-Whitney tests. Logistic regression was performed.
Results: 127,588 POLST forms from 319 ZIP codes were included. POLST form completion rates were highest among urban
ZIP codes, and urban registrants more often selected CPR and full treatment. ZIP codes with higher incomes tended to select
CPR. ZIP codes with higher rates of private insurance completed POLST forms, and selected CPR and full treatment more
frequently. ZIP codes with higher rates of Bachelor’s degrees (or higher) completed POLST forms and selected full treatment
more frequently. Conclusions: Various SDOH-specifically, urbanization, insurance status, income level and educational level
achieved-may influence POLST form completion rates and selections. The expanding socioeconomic diversity and growth of
urban communities, highlight the need for broader access to EOL planning and POLST.
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Introduction

End of life (EOL) care planning is of growing importance

given the rising prevalence of chronic medical conditions

in the United States and associated mortality rates.1-3 The

World Health Organization predicts that the number of deaths

worldwide will rise from 57 million annually in 2016 to

86 million annually in the next 25 years.1 Certainly the

COVID-19 pandemic has led to an astonishing increase in

mortality worldwide, particularly in those with advanced ill-

ness. Given these global trends, health care systems and social

support services will need to adapt to meet these demands.

Literature demonstrates that advanced care planning pro-

grams, such as palliative care services and the Portable Orders

for Life-Sustaining Treatment (POLST) programs, are

expanding nationally.4,5 In the midst of the COVID-19 pan-

demic, there has been increasing interest in access to POLST.6

Palliative care services and POLST programs, among oth-

ers, focus on improving an individual’s EOL care experience

by honoring treatment preferences near the end of life. The
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POLST program promotes communication between clinicians

and patients with advanced illness about their end of life treat-

ment goals.7,8 Specifically, for those who wish to die at home,

the POLST form may help to assure that wishes are honored.8,9

Despite the development and expansion of support for end of

life planning, there is unequal utilization of these services

based on various sociodemographic factors including race, eth-

nicity, primary language, urbanization, housing stability and

education level.8,10-16 For example, in a qualitative study, Pur-

key and MacKenzie found that individuals with lived experi-

ences of homelessness and/or substance abuse described

barriers within the health care system preventing them from

achieving their desired end of life goals.16

Given the expanding population of older adults, coupled

with the growing geographic and socioeconomic diversity, it

is imperative that we continue to work to understand the unmet

needs for end of life care planning for older adults from diverse

populations. Although researchers have evaluated inequities

and inequalities, little is known about the impact of socioeco-

nomic status and population density on end of life care. With

this study, we aim to evaluate the relationship between POLST

form completion rates and treatment decisions with factors

related to socioeconomic status, including income, insurance

status, and community composition (rural, suburban, urban).

We hypothesize that rural communities with lower household

incomes and higher rates of public (vs private) insurance cov-

erage will have lower rates of POLST form completion and that

end of life treatment decisions are impacted by these socio-

demographic features.

Method

POLST form information and sociodemographic data were

collected retrospectively from registrants whose POLST forms

included a ZIP code. The Oregon POLST Registry and Amer-

ican Community Survey (ACS, an annual survey conducted by

the United States Census Bureau) were queried for data from

the 2013 to 2017 epoch. The Oregon POLST Registry is a

repository containing forms submitted by health care facilities

and individuals that can be accessed at all hours by first respon-

ders and health care providers. The Oregon POLST Registry

began statewide operations in 2009 under contract with the

Oregon Health Authority. Regulations contain a mandate for

health care professionals signing the POLST form (or their

designees) to submit the form to the registry unless the patient

wishes to opt out (OAR 333-270-0040). The registry accepts

approximately 35,000 to 45,000 forms annually. The Oregon

POLST form designates cardiopulmonary resuscitation (CPR)

versus do not resuscitate (DNR) in Section A and full treatment

versus limited treatment versus comfort measures only (CMO)

in Section B. If a registrant completed multiple forms housed

within the registry, only the most recent form was included.

The year of form completion and registrant’s ZIP code were

recorded. The 2017 ACS (5-year estimates data profile) con-

tains population-level data regarding various sociodemo-

graphic features. Specifically, total population, gender, age

distribution, race, ethnicity, median household income, insur-

ance status, poverty rates, disability, educational attainment,

and English proficiency were recorded for each ZIP code tabu-

lation area (ZCTA). The US Census Bureau developed ZCTA

codes to provide an areal representation of five-digit ZIP codes.

The ZIP code-derived rural-urban commuting area codes

(RUCA), developed at the University of Washington, reflect a

classification scheme (urban, suburban, large rural, small town/

rural) based on urbanization and commuting patterns.17,18

POLST, ACS, and RUCA data were merged based on ZIP code.

ZIP Codes Were Excluded for the Following Reasons

ZIP codes with fewer than 11 POLST forms (per Centers for

Medicare and Medicaid Services cell size suppression policy),

without ACS data, or with populations of less than 50.19 The

Institutional Review Boards at Oregon Health and Science

University and the Oregon Health Authority Public Health

Division provided a minimal risk exemption.

Statistical Analysis

Grouped ZIP codes based on each dichotomized ACS variable

were compared for each POLST variable. To create these ZIP

code groups, each sociodemographic variable was represented

on a histogram and the 50th percentile was identified. This

50th percentile numerical value became the cut-off point,

dichotomizing each ACS sociodemographic variable. For

each ACS variable, dichotomized ZIP codes were compared

for each POLST variable (e.g. POLST form complete rates

and CPR percentage). Wilcoxon-Mann-Whitney was per-

formed to detect statistical significance (p < 0.05) with mean

+ SD presented. ZIP code comparison groups were also cre-

ated to analyze the POLST data. POLST data were dichoto-

mized as described above for the ACS data, using the

calculated 50th percentile as the cut-off. Based on each

dichotomized POLST variable, grouped ZIP codes were com-

pared for each ACS variable (e.g. median household income

and educational achievement). Chi-square or Wilcoxon-

Mann-Whitney were performed to detect statistical signifi-

cance (p < 0.05). Variables with a p-value <0.10 were

included in a logistic regression model. Odds ratios were cal-

culated for each statistically significant (p < 0.05) variable.

Finally, to investigate the variation in POLST form selections

over time, POLST submission year was introduced as a vari-

able (2013-2015 vs. 2016-2017), adjusting for variables with

a p-value <0.10. Analysis was conducted using SAS (Version

9.4, SAS Institute Inc., Cary, NC).

Results

This study reviewed 509 ZIP codes in Oregon, of which 319 met

inclusion criteria. Ninety-three ZIP codes were excluded due to

lack of ACS data. Eighty-six ZIP codes were excluded for hav-

ing fewer than 11 POLST forms, per CMS cell size suppression

policy. Eleven ZIP codes were excluded due to a ZIP code
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population of less than 50. A total of 1261 out of a total of

128,849 (1%) POLST forms were excluded for the above rea-

sons. During the study timeframe, 127,588 POLST forms with

documented ZIP codes were entered into the Oregon POLST

registry. 59% of included POLST forms were for women. The

median age of registrants was 77.1 years. 66% of registrants

selected DNR in Section A. 30.6% of registrants selected full

treatment vs. 37.0% of registrants selected limited treatment vs.

31.9% of registrants selected CMO vs. 0.4% of registrants did

not answer in Section B. The RUCA classification and ACS data

of the included Oregon ZIP codes are presented in Table 1.

Univariate analysis of RUCA code and several ACS vari-

ables (income, insurance status, educational attainment, pov-

erty rates) were performed. POLST form completion rates were

highest among urban ZIP codes. Registrants in urban ZIP codes

tended to select CPR and full treatment more frequently. Regis-

trants in rural ZIP codes tended to select DNR in Section A.

(Table 2). ZIP codes with higher incomes as opposed to lower

incomes (using a dichotomized cut-off median household

income >$51,050) tended to select CPR more frequently

(34.9% vs. 31.4%, p < 0.01), full treatment more frequently

(31.8% vs. 25.7%, p < 0.01), limited treatment less frequ-

ently (36.1% vs. 37.8%, p < 0.01) and CMO less frequently

(31.7% vs. 35.9%, p < 0.01). Furthermore, ZIP codes with

higher rates of private insurance (using a dichotomized cut-

off rate of >64.4% of privately-insured individuals) tended

to complete POLST forms more frequently (3.1% vs. 2.8%,

p ¼ 0.03), select CPR more frequently (34.4% vs.31.8%,

p ¼ 0.02) and select full treatment more frequently (30.8%
vs. 26.6%, p < 0.01). ZIP codes with lower rates of private

insurance tended to select CMO more frequently (35.5% vs

32.2%, p < 0.01). Additionally, ZIP codes with higher rates

of Bachelor’s degree attainment (using a dichotomized cut-

off attainment rate of >21.8%) tended to complete POLST

forms more frequently (3.3% vs. 2.7%, p < 0.01), select full

treatment more frequently (30.6% vs. 26.8%, p < 0.01) and

CMO less frequently (32.8% vs. 34.9%, p¼ 0.04). Finally, ZIP

codes with higher rates of older adults (age >65 years) living

in poverty (using a dichotomized cut-off of >7.5%) tended

to complete POLST forms at similar rates (2.8% vs. 3.1%,

p ¼ 0.11). The only statistically significant finding for ZIP

codes with higher rates of older adults living in poverty

(compared to ZIP codes with lower rates of poverty) was that

they selected full treatment less frequently (27.8% vs. 29.6%,

p ¼ 0.04).

Univariate and multivariate analyses of POLST form vari-

ables were performed. ZIP codes with higher POLST form

completion rates tended to be urban, include an older popula-

tion, had higher rates of private insurance and had higher

educational achievement. (Table 3). Logistic regression

demonstrated that RUCA codes maintained a statistically sig-

nificant difference (urban vs. small town/rural odds ratio 6.0;

95% CI 2.74-12.79).

ZIP codes where DNR was selected more frequently (using

dichotomized cut-off of >67%) had similar gender profiles,

educational attainment, unemployment and uninsured rates,

and rates of older adults living in poverty. They differed sig-

nificantly (p < 0.01) in terms of RUCA classification, age, race

and ethnicity. Specifically, these ZIP codes tended to be small

Table 1. Characteristics of Oregon ZIP Codes From 2013-2017.

Characteristic

RUCA Classification, n (%) N ¼ 319
Urban 92 (28.8)
Suburban 73 (22.9)
Large Rural 69 (21.6)
Small town/Rural 85 (26.7)

Age, %
Less than 65 years 83.8
65-74 years 9.7
75-84 years 4.4
Greater than 85 years 2.1

Gender, %
Male 49.5

Race, %
White 84.8
Black/African American 2.7
American Indian/Alaska Native 3.0
Asian 5.4
Native Hawaiian or Other Pacific Islander 0.8
Other 3.3

Ethnicity, %
Hispanic 12.7

Unemployment rate a, %
Mean + SD 7.6 + 4.1
Range 0-26.2

Median household income b

Mean + SD $54,069 + 15,981
Range $11,538-118,566

Private health insurance coverage, %
Mean + SD 64.0 + 11.9
Range 20.7-92.3

Characteristic
Public health insurance coverage, %

Mean + SD 43.7 + 12.5
Range 17.2-89.7

Uninsured, (%)
Mean + SD 9.2 + 5.2
Range 0-46.4

Percentage of those >65 years of age living
below Federal Poverty Level
Mean + SD 8.5 + 5.6
Range 0-37.7

Rate of Disability, %
Mean + SD 8.7 + 3.8
Range 0.9-26.7

Educational achievement, high school
diploma or higher, %
Mean + SD 89.5 + 5.9
Range 63.9-100

Educational achievement, Bachelor’s
degree or higher, %
Mean + SD 25.3 + 14.5
Range 2-79.1

English proficiency, %
Mean + SD 96.4 + 4.9
Range 70.8-100

Abbreviations: RUCA, Rural-urban commuting area codes.
aUnemployment rates available for 318 of the 319 ZIP codes.
bMedian household income available for 315 of the 319 ZIP codes.
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town/rural (35.9% vs. 17.5%) and included older adults (17.6%
vs. 15.2%), White (87.6% vs. 82.7%), and non-Hispanic

(88.5% vs. 86.4%) individuals. These ZIP codes had lower

median household incomes ($49,796 vs. $58,425, p < 0.01) and

higher rates of public insurance (46.8% vs. 40.6%, p < 0.01).

There were higher rates of disability (9.3% vs. 8.1%, p < 0.01)

and English proficiency (97.4% vs. 95.4%, p < 0.01). Logistic

regression demonstrated that lower income (OR 0.96; 95%
CI 0.95-0.98) and less English-proficiency (OR 1.09; 95%
CI 1.04-1.15) maintained a statistically significant difference in

ZIP codes with higher rates of DNR selection.

ZIP codes where full treatment was selected more fre-

quently tended to be urban or suburban, include a younger

population, have higher household incomes, privately-

insured, higher educational achievement and have less English

proficiency. [Table 4]. Logistic regression demonstrated that

higher median household income (OR 1.07; 95% CI 1.05-1.10),

higher educational achievement (OR 1.13; 95% CI 1.04-1.24)

and less English proficiency (OR 0.89; 95% 0.82-0.97) main-

tained a statistically significant difference in ZIP codes with

higher rates of full treatment selection.

ZIP codes where CMO was selected more frequently (using

dichotomized cut-off of >32%) had similar unemployment

rates, uninsured rates, and rates of older adults living in pov-

erty. They differed significantly (p < 0.05) in terms of RUCA

classification, gender, age, race and ethnicity. Specifically,

these ZIP codes tended to be small town/rural (34.4% vs.

18.9%) and included male (49.6% vs. 49.5%), older adults

(17.2% vs. 15.5%), White (86.2% vs. 83.8%), and Hispanic

(14.1% vs. 11.7%) individuals. These ZIP codes had lower

median household incomes ($50,047 vs. $58,066, p < 0.01) and

higher rates of public insurance (46.7% vs. 40.6%, p < 0.01).

Finally, there were higher rates of disability (9.2% vs. 8.1%,

p < 0.01) and English proficiency (96.7% vs. 96.0%, p < 0.01).

Following logistic regression, ZIP codes with lower proportions

of Black individuals (OR 0.86; 95% CI 0.77-0.96) and lower

incomes (OR 0.97; 95% CI 0.95-0.98) maintained a statistically

significant higher rate of CMO selection.

When POLST completion year was introduced as a variable

significant findings were observed. The later years (2016-

2017) compared to the earlier years (2013-2015) were more

likely to select DNR less frequently (OR 0.54; 95% CI 0.41-

0.71). The later years were more likely to have higher rates of

full treatment selection (OR 0.40; 95% CI 0.29-0.54). Finally,

the later years were more likely to have lower rates of CMO

selection (OR 0.34; 95% CI 0.25-0.46).

Discussion

There are likely many social, spiritual, cultural, and economic

intricacies, when individuals and families make end of life

decisions. The POLST form allows patients the opportunity

to express preferences for these decisions as medical orders

to guide health care professionals. However, disparities exist

for whom and how forms are completed. There are various

sociodemographic factors that may influence POLST form

completion rates and preferences. Most interestingly, these fac-

tors include urbanization, insurance status, income level and

educational achievement. However, it is important to recognize

that these findings represent correlations and not causation.

The literature demonstrates the significant interplay

between various sociodemographic factors and how these

impact access to health care.20-22 Access to health care is of

fundamental importance for each individual, especially as they

Table 2. POLST Form Completion Rates and Preferences by Rural-Urban Commuting Area (RUCA) Codes.

Urban
(n ¼ 92)

Suburban
(n ¼ 73)

Large rural
(n ¼ 69)

Small town/rural
(n ¼ 85) p-valueb

POLST form completion ratea, % 0.04
Mean + SD 3.3 + 1.2 2.9 + 1.2 2.8 + 1.5 2.9 + 1.9
Range 0.7-6.0 1.1-6.4 0.2-7.0 0.3-9.5

Section A, CPR selected, % <0.01
Mean + SD 34.6 + 6.3 36.1 + 13.3 32.4 + 10.2 29.5 + 11.4
Range 16.8-48.4 8.3-79.5 11.3-57.1 7.7-64.3

Section A, DNR selected, % <0.01
Mean + SD 65.3 + 6.3 63.8 + 13.2 67.5 + 10.2 70.3 + 11.3
Range 51.4-83.2 20.5-91.7 42.9-88.7 35.7-92.3

Section B, Full treatment selected, % <0.01
Mean + SD 30.9 + 7.1 30.5 + 13.5 27.6 + 11.1 25.6 + 11.3
Range 16.6-44.7 5.9-79.5 0.0-57.1 4.8-57.1

Section B, Limited treatment selected, % 0.18
Mean + SD 36.7 + 3.7 35.7 + 9.6 37.8 + 8.8 37.6 + 10.7
Range 28.9-48.7 5.1-60.0 14.3-68.2 8.3-62.5

Section B, Comfort measures only selected, % 0.06
Mean + SD 31.9 + 5.6 33.3 + 11.8 33.9 + 13.3 36.4 + 12.1
Range 23.0-48.3 9.2-66.7 9.1-66.7 11.5-75.0

aPOLST form completion rate is the number of POLST forms completed divided by total population of the ZIP code.
bp-value reported based on Kruskal-Wallis test.
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Table 3. Sociodemographic Factors in High and Low POLST Form Completion Rate ZIP Codes.

ZIP codes with
POLST form

completion rates
� 3.0% (n ¼ 188)

ZIP codes with
POLST form

completion rates
< 3.0% (n ¼ 131) p-value

RUCA Classification, n (%) 0.01a

Urban core 67 (35.6) 25 (19.1)
Suburban 43 (22.9) 30 (22.9)
Large Rural 36 (19.2) 33 (25.2)
Small town/Rural 42 (22.3) 43 (32.8)

Age, % <0.01a

Less than 65 years 83.0 85.3
65-74 years 10.0 9.2
75-84 years 4.7 4.0
Greater than 85 years 2.3 1.5

Gender, % <0.01a

Male 49.1 50.3
Race, % <0.01a

White 85.4 83.8
Black/African American 2.7 2.6
American Indian/Alaska Native 2.5 3.9
Asian 5.7 4.7
Native Hawaiian or Other Pacific Islander 0.8 0.8
Other 2.9 4.3

Ethnicity, % <0.01a

Hispanic 10.6 17.1
Unemployment rateb, % 0.58c

Mean + SD 7.5 + 4.3 7.6 + 3.8
Range 0-24.8 0-26.2

Median household incomed, USD $ 0.85c

Mean + SD 54,552 + 17,022 53,392 + 14,426
Range 11,538-118,566 25,731-100,301

Private health insurance coverage, % 0.01c

Mean + SD 65.5 + 12.0 61.9 + 11.4
Range 20.7-92.3 31.6-83.6

Public health insurance coverage, % 0.35c

Mean + SD 43.3 + 13.1 44.3 + 11.6
Range 17.2-89.7 19.9-74.6

Uninsured, (%) 0.01c

Mean + SD 8.8 + 5.7 9.9 + 4.4
Range 0-46.4 0-26.0

Percentage of those >65 years of age living below
Federal Poverty Level

0.71c

Mean + SD 8.3 + 5.4 8.6 + 5.8
Range 0-37.7 0-33.1

Rate of Disability, % 0.56c

Mean + SD 8.6 + 4.1 8.7 + 3.3
Range 0.9-26.7 2.7-19.3

Educational achievement, high school diploma or higher, % <0.01c

Mean + SD 90.6 + 5.3 87.9 + 6.4
Range 71.4-100.0 63.9-99.0

Educational achievement, Bachelor’s degree or higher, % <0.01c

Mean + SD 27.4 + 14.9 22.4 + 13.5
Range 2.0-72.8 2.4-79.1

English proficiency, % 0.21c

Mean + SD 96.7 + 4.6 95.9 + 5.4
Range 74.3-100 70.8-100

Abbreviations: RUCA, Rural-urban commuting area codes.
ap-value reported based on Chi-square test.
bUnemployment rates available for 318 of the 319 ZIP codes.
cp-value reported based on Wilcoxon-Mann-Whitney test.
dMedian household income available for 315 of the 319 ZIP codes.
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Table 4. Sociodemographic Factors in ZIP Codes With Higher and Lower Rates of Selection of Full Treatment.

ZIP codes that
selected full treatment
� 30% of the time

(n ¼ 159)

ZIP codes that
selected full treatment

< 30% of the time
(n ¼ 160)

p-
value

RUCA Classification, n (%) <0.01a

Urban core 58 (36.5) 34 (21.3)
Suburban 37 (23.3) 36 (22.5)
Large Rural 37 (23.3) 32 (20.0)
Small town/Rural 27 (17.0) 58 (36.3)

Age, % <0.01a

Less than 65 years 85.1 81.9
65-74 years 9.0 10.8
75-84 years 4.0 5.0
Greater than 85 years 1.9 2.3

Gender, % <0.01a

Male 49.4 49.7
Race, % <0.01a

White 83.0 87.5
Black/African American 3.5 1.6
American Indian/Alaska Native 2.4 3.7
Asian 7.0 3.1
Native Hawaiian or Other Pacific Islander 0.8 0.7
Other 3.3 3.3

Ethnicity, % <0.01a

Hispanic or Latino 12.1 13.7
Unemployment rateb, % <0.01c

Mean + SD 7.0 + 3.7 8.1 + 4.4
Range 0-24.2 0-26.2

Median household incomed, USD $ <0.01c

Mean + SD 60,727 + 17,548 47,620 + 11,000
Range 26,899-118,566 11,538-81,450

Private health insurance coverage, % <0.01c

Mean + SD 67.8 + 11.3 60.3 + 11.3
Range 20.7-92.3 29.9-81.3

Public health insurance coverage, % <0.01c

Mean + SD 39.0 + 12.2 48.3 + 11.0
Range 17.2-89.7 22.5-75.7

Uninsured, (%) 0.20c

Mean + SD 8.9 + 4.9 9.5 + 5.5
Range 0-33.2 0-46.4

Percentage of those >65 years of age living below
Federal Poverty Level

0.08c

Mean + SD 8.1 + 5.9 8.8 + 5.3
Range 0-37.7 0-33.1

Rate of Disability, % <0.01c

Mean + SD 7.9 + 3.5 9.5 + 3.9
Range 0.9-26.4 3.0-26.7

Educational achievement, high school diploma or higher, % <0.01d

Mean + SD 90.5 + 5.7 88.5 + 6.0
Range 63.9-100 69.9-100

Educational achievement, Bachelor’s degree or higher, % <0.01c

Mean + SD 28.6 + 16.3 22.0 + 11.6
Range 2.4-79.1 2-69.7

English proficiency, % <0.01c

Mean + SD 95.6 + 5.4 97.1 + 4.4
Range 70.8-100 74.3-100

Abbreviations: RUCA, Rural-urban commuting area codes.
ap-value reported based on Chi-square test.
bUnemployment rates available for 318 of the 319 ZIP codes.
cp-value reported based on Wilcoxon-Mann-Whitney test.
dMedian household income available for 315 of the 319 ZIP codes.
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experience advanced illness. Patients who regularly access

their medical home may form trusted relationships with their

providers to set a foundation for end of life discussions.23-25

Literature has demonstrated that a provider’s values, beliefs

and biases may influence how an individual patient makes EOL

decisions.26

Urbanization was correlated with whether and how POLST

forms are completed. Specifically, rural ZIP codes had lower

POLST form completion rates and a higher rate of selecting

DNR instead of CPR. The decision to live in a rural or urban

setting is likely impacted by many factors including personal or

family values, occupation, financial status and personal ties.

These factors may contribute to the values that inform end of

life decisions. Individuals living in a rural community often

have disparate access to care given the physical distance

between patients and providers. The authors suspect that access

to care, specifically utilization of preventative care, and poten-

tially the setting of care, is a significant driver of POLST form

completion.

ZIP codes with higher rates of private insurance coverage

were correlated with higher rates of POLST form completion

and a higher rate of orders for CPR and full treatment. Those

who are privately insured often have better access to health care

and therefore a greater opportunity to discuss end of life pre-

ferences.27,28 This finding likely results from individuals filling

out POLST forms earlier in their disease trajectory and thus

choosing CPR and full treatment.5,29,30

Household income was correlated with selections on the

POLST form, specifically ZIP codes with higher earnings

select CPR and full treatment. It is imperative to highlight that

regardless of income, POLST form completion rates were sim-

ilar, indicating, in part, that individuals across income levels

may ultimately utilize POLST to express their preferences

regarding their end of life treatment. Additionally, the Wel-

come to Medicare visit may contribute to these findings. This

visit targets newly Medicare-eligible patients who are likely

healthy, younger and potentially still employed. During this

visit, providers are expected to discuss advance care planning

which may result in some health care professionals completing

POLST forms earlier in the disease trajectory.29,30 This action

may skew the results to reflect a higher preference for CPR and

full code in this healthy, younger, employed, urban subgroup

with higher incomes. Indeed our results indicated that after

advanced care planning discussions became a reimbursable

part of the Welcome to Medicare visit in 2016, POLST form

selections were less likely to include DNR and more likely to

include full treatment. These findings highlight that there is

likely an opportunity to revisit EOL discussions at multiple

time points as preferences may change with the advancement

of age and illness.

ZIP codes with higher rates of Bachelor’s degree attainment

were correlated with higher rates of POLST form completion

and selection of full treatment and lower rates of comfort mea-

sures only selection. Higher educational achievement has been

shown to mediate improved health literacy.31 Individuals with

higher health literacy are more likely to receive preventative

health care and perhaps more often engage in end of life care

discussions while they are still relatively healthy.32,33

The strengths of this study are numerous and noteworthy.

First, as our population ages, the study question takes on

increasing importance as providers try to make end of life

options more accessible to patients. Second, this study repre-

sents results from a very large and robust data set. The volume

of data allows for novel findings in this population and

improves generalizability. Third, Oregon is an economically

and geographically diverse state with a well-developed POLST

program that allows for deeper understanding of how urban and

rural differences and other factors impact end of life care deci-

sions. Finally, ZIP code rather than county-level data provided

more granular interpretation of this study’s findings.

The study also has limitations. First, the authors made

assumptions about individuals within a ZIP code based upon

the socioeconomic backdrop of each ZIP code determined by

the ACS. This methodological approach was chosen given the

lack of individual-level data for these important socioeconomic

factors. ZIP code level data did provide more detailed infor-

mation than would have been available with county-level data.

Second, selection bias likely impacted this study’s results. Indi-

viduals with POLST forms in the registry represent individuals

with end of life preferences and may not be representative of

Oregonians within that zip code. Third, the data here may not

be generalizable to parts of the country that are more racially

and ethnically diverse compared to Oregon. Indeed, our popu-

lation’s lack of racial, ethnic and language diversity makes it

difficult to draw conclusions about their impact. However,

many zip code level communities in the United States share

Oregon’s racial homogeneity but geographic and economic

diversity and for them these findings are likely salient. Finally,

there are likely multiple confounding factors that contribute to

EOL decisions that were unable to be distinguished with this

work. The authors hypothesize that these factors may include,

but are not limited to, health literacy, proximity to death, and

religious and/or spiritual beliefs.

Various social contributors of health shape POLST form

completion rates and end of life preferences. Perhaps most

importantly, access to health care seems to play a crucial role

in whether, how, and when POLST forms are completed. Nota-

bly, rural communities complete POLST forms less frequently

but exhibit a greater tendency to limit cardiopulmonary resus-

citation and treatment options. These marginalized commu-

nities deserve specific focus, especially as the population

ages. Clinician-targeted education may increase awareness that

these differences exist among populations. When clinicians

gain this understanding, they may be better able to provide the

space for diverse patients who desire EOL care discussions to

have them. An additional next step includes examining the

impact of changes to Medicare reimbursement and advance

care planning measure to evaluate the potential implications

of incentives. Given the country’s socioeconomic diversity and

shift in urbanization patterns, we must continue to expand

understanding of and accessibility for end of life care planning

in eligible disparate populations.
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