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Abstract

Context—Latinos experience significant health disparities at the end of life compared with non-

Latinos.

Objectives—To determine the feasibility of a patient navigator intervention to improve palliative 

care outcomes for Latino adults with serious illness.

Methods—This was a pilot randomized controlled trial that included 64 Latino adults with life-

limiting illness randomized to an intervention or control group. All participants received a packet 

of linguistically matched materials on palliative care. In addition, intervention participants 

received up to five home visits from the bilingual, bicultural patient navigator. Visits focused on 

addressing barriers to palliative care through education, activation, and culturally tailored 

messaging. Outcomes included feasibility and advance care planning rates, documentation of pain 

management discussions in the medical record, and hospice utilization.

Results—Of the 32 patients randomized to the intervention arm, 81% had at least one home visit 

(range 1–5) with the patient navigator. Overall, advance care planning was higher in the 

intervention group – 47% (n = 15) vs. 25% (n = 8) (P=0.06), and 79% of intervention participants 

had a discussion about pain management documented in their medical record vs. 54% of control 

patients (P = 0.05). Hospice enrollment between the two groups (n=18 decedents) was similar 

(n=7 intervention vs. n=6 control; length of stay in the intervention group was 36.4± 51.6 days vs. 

19.7±33.6 days for control patients (P = 0.39).
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Conclusion—A culturally tailored patient navigator intervention was feasible and suggests 

improved palliative care outcomes for Latinos facing advanced medical illness, justifying a fully 

powered randomized controlled trial.
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Introduction

Latinos are more likely to die in an institution,1 less likely to receive adequate pain 

control,2–7 and rarely receive hospice services.8–10 Palliative care has been shown to 

improve outcomes for patients at the end of life, including decreasing symptom burden, 

improving quality of life, and working with patients and families to help ensure that the 

medical care provided is congruent with goals and preferences. However, cultural values 

have a major impact on care preferences at the end of life for many ethnic minorities.11–14 A 

one-size-fits-all approach may not be sufficient and will further widen the gap of cultural 

differences and health disparities. Culturally congruent or tailored interventions to improve 

palliative care outcomes for Latinos facing serious illness are needed.

Latinos are now the largest ethnic minority in the United States and are expected to grow by 

188% over the next 50 years.15 As the size of this ethnic group increases, we must meet the 

goal of improved end-of-life care in a manner that is compatible with identified unique 

needs and preferences and addresses perceived barriers to quality palliative care.14,16,17 

Observational data suggests that Latinos are less likely to have a living will, a medical 

durable power of attorney (MDPOA), or a Do Not Resuscitate (DNR) order.12,18–22 

Furthermore, Latinos are more likely to choose very aggressive care in the face of serious or 

incurable illness and less likely to acknowledge their terminally ill status.12,18 Latinos are 

less likely to have knowledge of advance directives18,23,24 and are more likely to report that 

they have not discussed advance care planning with their health care providers.25 Ethnicity 

is increasingly recognized as being predictive of poor pain assessment and 

management.26–29 Barriers to adequate pain management have been identified at the 

institution level; because of physician bias; and as a result of cultural beliefs.6,30,31 A 

landmark study of outpatient oncology practices6 found that 65% of minorities did not 

receive guideline-recommended analgesic prescriptions, compared with 50% of non-

minority patients. Latino patients in particular reported less pain relief and had less adequate 

analgesia. Latinos, however, also reported more concerns about taking too much medication, 

were more worried about medication side effects, and believed they needed more 

information about pain management. More recent studies suggest these disparities 

persist. 32–36 Lastly, hospice services are rarely accessed by non-Caucasians.37,38 Barriers 

experienced by Latinos include lack of awareness of hospice, language discordance, cultural 

insensitivity of care providers, socioeconomic factors related to citizenship, prohibitive cost 

of care,10 and a preference for family caregiving networks.39

Patient navigators work with patients and families to address barriers to care and have been 

involved with efforts to improve health outcomes within the Latino community for over a 
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decade. The role of patient navigator has been defined in different ways in various settings. 

In a health care system, a navigator may be a nurse or social worker trained to facilitate 

navigating a particular health care system. In the community, navigators (also referred to as 

promotores de salud, guias, native sisters, health advocates) are often lay people who are 

part of or identify with the community with which they work. Their role is to educate, 

activate, and advocate for patients and families, addressing barriers to care. In 1990, Dr. 

Harold Freeman started one of the first community patient navigation demonstration projects 

to improve screening mammography in East Harlem.40–43 In the decades that have followed, 

navigators have demonstrated they can help reduce health disparities in underserved and 

vulnerable populations by improving rates of cancer screening, following up on abnormal 

diagnostic tests and adherence to chemotherapy regimens, and providing support through 

survivorship.44–47 Although there has been interest in and acknowledgement that palliative 

care is an important part of the training of patient navigators, there have been no previous 

studies examining the effects of a patient navigation intervention to improve palliative care 

outcomes.48

In our study, we have adapted Dr. Freeman’s patient navigator model41–43 to deliver a 

culturally tailored intervention aimed at improving palliative care outcomes for seriously ill 

Latinos. We have combined rigorous scientific methods and community engagement from 

the earliest development to help design and inform the intervention. This study is a pilot 

randomized controlled trial to assess the feasibility of and explore the effectiveness of the 

patient navigator intervention to improve palliative care outcomes.

Methods

Participants

Participants were recruited from Denver Health Medical Center (DHMC), the safety net 

hospital for the city and county of Denver, from May 2010 through September 2011. This 

safety net hospital serves over 25% of Denver residents, including 43% of the Denver Latino 

community. The majority of DHMC’s clients live in Denver’s 32 medically underserved 

neighborhoods (258,769 residents), which are composed disproportionately of minority and 

poor persons. Patients were screened for study eligibility on the first day following an index 

hospital admission to the adult general medical service. Patients were eligible if they were 

18 years of age or older, self-identified as Latino, spoke either English or Spanish as a 

primary language, and were appropriate for a palliative approach as determined by the 

CARING criteria.49,50 The CARING criteria were developed and validated to help identify 

patients at an index hospitalization who are at higher risk for death in the following year and 

might benefit from a palliative approach. The CARING criteria comprise the following 

items: admitted to the hospital with a primary diagnosis of Cancer, Admitted to the hospital 

two times or more in the past year for a chronic illness, Resident in a nursing home, 

admitted to the ICU with multi-organ failure, and meeting more than two National Hospice 

and Palliative Care Guidelines for non-cancer diagnoses. To be eligible for the study, at the 

time of the index hospitalization, patients had to meet at least one of the CARING criteria. 

One of the major domains of interest was advance care planning and to participate in that 

process, one must have decisional capacity. Therefore, patients lacking decisional capacity 
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were excluded. Another important outcome of interest was hospice utilization. In this small 

pilot, we were concerned that community hospices would not be able to absorb the 

additional costs and burden of unsponsored care; therefore, we excluded undocumented 

persons, who do not have a payer source for hospice care. Finally, patients had to have a 

place of residence within a 20-mile radius of Denver to facilitate home visits by the patient 

navigator. Patients also were excluded if they were incarcerated or were pregnant.

Recruitment Process

Eligible patients were identified by the co-investigator (L.C.) from the inpatient medicine 

service at DHMC. The navigator would then approach the patient while the patient was in 

the hospital. Infrequently, the patient’s treating provider was available and willing to 

introduce the navigator to the patient and their family members. The navigator used a 

standard recruitment script that described the study. Patients who wished to participate then 

completed the informed consent process.

Randomization

Patients were randomized to control group or intervention following a 1:1 assignment post 

informed consent and collection of baseline pain and sociodemographic data. We used a 

computer-generated blocked (randomly varying two to six per block) randomization to 

assign participants into the two groups. The patient navigator was unblinded at the time of 

group assignment (was not able to view future assignments to prevent selection bias in 

recruitment). The principal investigator (PI) and other members of the research team 

remained blinded throughout the study. This study was approved by the Colorado Multiple 

Institutional Review Board.

Study Groups

All participants (control and intervention) received a packet of written information that 

included a booklet about advance directives, hospice care, and pain management. The packet 

also included an advance directive form, developed by Sudore et al.51 for a low health 

literacy population. All materials were written at a fifth grade reading level and were 

available in English and Spanish, depending on the patient’s preference. These educational 

materials also were culturally tailored at both a surface and deep structural level. Surface 

level tailoring is a strategy to increase the relevance of the topic to a population by using 

images related to the cultural group. In our study, for example, the photos in the brochures 

were all Latinos. We also employed deeper structural tailoring, framing and grounding 

messages in core cultural values. In our pain brochure, when talking about why it is 

important to have pain well treated, the brochure states “If you have your pain treated, you 

can care for your family.” Familia is a core Latino cultural value and grounding the 

importance of pain control with familia frames pain control in a culturally relevant and 

meaningful way. An interdisciplinary, bicultural community advisory panel helped to select, 

modify, and adapt the materials used in this study.52
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Intervention

In addition to the packet of written materials, patients randomized to the intervention also 

received home visits from a patient navigator. The patient navigator, a bilingual, bicultural 

Latina, has a community health background, and completed patient navigator training 

through the Colorado Patient Navigator Training Program (http://

patientnavigatortraining.org). Study-specific training included one-on-one training based on 

the Education in Palliative and End-of-Life Care (EPEC) modules (http://www.epec.net/), 

experiential learning with our institution’s inpatient palliative care consult service, home 

hospice visits, and additional self-study focusing on advance care planning, pain assessment 

and myths and barriers to pain management, and hospice care. Following the month-long 

intensive training described above (approximately 200 hours), the navigator was able to 

demonstrate mastery of the consent process and intervention components, and we began 

recruitment.

The intervention was designed to include five navigator-initiated home visits for each 

intervention participant. Each home visit followed a visit guide (a script developed by the PI 

that serves as a framework for each visit –first visit, second visit, etc. – to ensure that each 

visit covered similar material) and focused on reviewing the packet of educational materials, 

addressing barriers to the three study domains of interest –advance care planning, pain 

management, and hospice utilization. The visits were structured yet flexible. The navigator 

used advocacy, activation, education, and motivational interviewing to help address barriers 

to the domains of interest.45 The navigator also was available by phone or to make 

additional visits if the patient or family requested help. Although we planned for most of the 

visits to be in the patients’ homes, the navigator was allowed to visit patients in the hospital, 

at a clinic visit, or other facility if necessary or preferred by the patient or family.

Intervention Tracking—The navigator completed detailed field notes that included 

careful tracking of contacts and number, length, and content of visits. Investigators (S.M.F. 

and L.C.) evaluated a random selection of audio-recorded visits (10%) for fidelity to the 

visit guide and intervention.

Measures

At the time of study enrollment, patients completed the Brief Pain Inventory (BPI)53 

enabling responders to rate their current pain, and pain at its worst, least, and average during 

the past week, location and description of pain, and interference with functional status. 

Patients also completed a sociodemographic survey including detailed information on their 

ethnicity, primary language spoken, gender, marital status, and insurance/payer details (e.g. 

Medicare, Medicaid, private insurance, self-pay, Colorado Indigent Care Program [CICP]). 

The PI and co-investigator (L.C.), blinded to study group allocation, collected outcome data 

at 12 months following study enrollment. Outcomes included documentation of advance 

care planning in the electronic medical record, documentation of a pain management 

discussion in the medical record, and hospice utilization. Primary outcomes for this pilot 

were all from secondary data sources, that is, electronic medical record review and hospice 

records. We relied on secondary data sources to reduce missing follow-up data, concerned 
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that seriously ill patients, especially in the control group, of a socially unstable population, 

may be difficult to contact months after enrollment.

Statistical Analysis

SAS 9.3© (SAS Institute, Inc., Cary, NC) was used for all analyses. To assess the 

effectiveness of the randomization, we compared the two groups across participant level 

variables including age, gender, diagnoses, degree of acculturation (e.g., language spoken in 

the home), and socioeconomic status. We compared categorical variables using Chi-square 

tests (or Fisher’s exact tests if cell size < 5) and continuous variables using t-tests (or 

Wilcoxon tests if distribution was not normal). Hospice utilization in days for decedents was 

compared using t-tests. For the dichotomous outcome measures (hospice utilization more 

than seven days, presence of an advance directive in the medical record, documentation of a 

pain management discussion in the medical record, and outpatient pain medication order), 

we used Chi-square tests (or Fisher’s exact tests if cell size < 5) to test the intervention effect 

on the outcome. This study was designed as a feasibility pilot study and not powered to 

detect efficacy of the intervention or statistical differences in the measured outcomes.

Results

In total, 454 Latino adults who met one of the CARING criteria were referred for study 

enrollment (Fig. 1). Subsequently, 155 were found not to be eligible for participation for the 

following reasons: had already been discharged before the navigator could visit, lacked 

decisional capacity, did not live in Denver, did not appropriately meet CARING criteria, 

were undocumented, or a small number of other miscellaneous reasons. Of the 299 who 

were eligible, 235 declined to participate (78%) and 64 consented. The majority of patients 

who declined to participate stated they did not need any help, that they were not that sick, or 

were too worried to participate. Consented participants were randomized to either the 

control (n=32) or intervention group (n= 32).

As is shown in Table 1, the average participant was 57±13 years old and female (65%). 

Nearly 30% spoke Spanish as their primary language. Slightly over half had less than a high 

school education (54%) and the vast majority had an annual income of under $15,000 

(85%). No participants had private health care insurance; 90% were receiving discounted 

care through the CICP, Medicaid, or a combination. The remaining participants had 

Medicare (10%) or had no payer source (5%). Participants had a wide range of chronic 

illnesses that included cancer, liver disease, renal failure, and heart and lung disease.

The sample was fairly balanced between the intervention and control groups for gender, 

Spanish as first language, and income and education levels. Patients in the intervention 

group (97% vs. 75%) were more likely to have some form of low income health plan (CICP 

or Medicaid). Intervention patients were more likely to be married or with a domestic 

partner (40%) compared with controls (12%). More patients with cancer were randomized to 

the intervention group (31%) compared with the control group (6%).
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Feasibility Outcomes

Participants in the intervention group had a mean of 2.7± 1.9 visits (range 1–5); 81% of 

intervention participants had at least one visit and 31% completed all five visits. First visits 

occurred on average 36±21 days following hospital admit date. Average visit time was 

91±31 minutes. Visits took place in the home, at the clinic, or in the hospital during the 

current or subsequent hospitalization. The patients chose the location for the visits based on 

where they felt most comfortable. The navigator was able to complete the visits over a mean 

of 5±2 months.

Advance Directive Documentation

Thirty-four percent of the intervention group vs. 13% of the control group (P = 0.15) 

completed some form of an advance directive (including living wills, MDPOA, or more 

comprehensive advance directive forms) 12 months post study enrollment. For MDPOA 

documentation, 40% of intervention patients had a MDPOA form in their medical record vs. 

25% of control group participants (P = 0.18). Finally, 25% of intervention participants had 

the study advance directive form documented in their medical record whereas no (0%) 

control group patients had one in their medical record (P = 0.005). This form was included 

in all participants’ educational packets (Table 2).

Pain Management Discussion Documentation

Fifty-three participants had an outpatient follow-up visit in the Denver health system within 

12 months following the enrollment hospitalization. Of the 11 participants who did not have 

a follow-up visit documented, eight were control patients (25%) and three were in the 

intervention group (9%) (P = 0.1). Excluding the 11 without outpatient records, 79% (23) of 

intervention patients vs. 54% (13) of control participants had a discussion about pain 

management documented in their chart (P = 0.05). A total of 22 patients in the intervention 

group (76%) compared with 14 control patients (58%) had some kind of pain medication 

prescribed (P = 0.17) (Table 3).

Hospice Utilization

Eighteen participants died during the 12-month study follow-up period. Of those decedents, 

seven intervention participants vs. six control participants used some kind of hospice support 

(P =1.0). Looking at overall length of stay (LOS) in days, we found that the mean hospice 

LOS was 36.4± 51.6 days for intervention participants vs. 19.7±33.6 days for control 

patients (P = 0.39). We looked at hospice stays of at least seven days and found that 71% of 

intervention participants vs. 33% of control patients had a LOS of seven days or more (P 

=0.15) (Table 4).

Discussion

This pilot randomized controlled trial demonstrates that a bicultural, bilingual community 

health worker, trained in a culturally tailored intervention, has the potential to improve 

palliative care outcomes for seriously ill Latinos. Furthermore, seriously ill patients are 

willing to participate in a clinical trial of the intervention even though half would be 

expected to be randomized to a control group. However, the lower enrollment rate suggests 
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that a large sample population of eligible patients would be required to support a fully 

powered trial of the navigator intervention. We had missing data for 17% (n=11) of the 

sample who did not have subsequent follow-up clinical encounters within the Denver health 

system. Future trials would benefit from a combination of secondary data sources and 

patient-derived outcomes.

The low rate of acceptance of the study is a limitation, as 75% of patients approached 

declined to participate, which raises concerns about the generalizability of our findings. 

Working in a busy urban safety net hospital, providers were often too burdened to discuss 

the study with their patients, leaving the navigator to approach people without an 

introduction and during the stressful time of an acute hospitalization. When the health care 

provider did introduce the study, the acceptance/enrollment rates were more than 50%. We 

also found the language used to introduce the study was critical. The recruitment script was 

refined throughout the pilot study period to focus on quality of life and avoid introducing 

terms such as hospice and end-of-life care in the early visits. Finally, the navigator noticed a 

marked difference in rapport and trust building when visiting in the home versus the hospital 

setting. An acute hospitalization is likely a time of high stress and we have learned from 

subsequent trial enrollment that waiting to introduce and enroll patients until discharge is a 

more effective strategy. In this pilot, we found that patients were able to easily complete the 

consent process and accompanying surveys. These findings from the pilot have informed 

recruitment practices in our current American Cancer Society funded trial (RSG-12-0182) of 

patient navigation where we have achieved enrollment rates of more than 80%.

Patients also received variable “dosing” of the intervention; whereas the average completed 

three visits, only 31% received all five visits. We developed several strategies to improve 

visit completion rates. These included communicating through the consenting process and at 

the randomization contact (for intervention patients only) the importance of completing the 

five visits within a three-month time frame, calling to confirm visits the day before, and 

scheduling the subsequent visit at the end of the current visit. These strategies may facilitate 

an increase in the number of patients who are able to complete all five visits with the 

navigator. To date, In our current study, of the 40 intervention patients, 33 have completed 

all five visits (82%) and 32 of these have occurred within three months of enrollment. 

Patient and family member feedback about the study focused on how grateful they were for 

the navigator’s help. However, this may be a biased sample as the patients who did not 

receive the visits may have believed the intervention or visits to be burdensome as they were 

generally unavailable or unresponsive for follow-up.

We selected a sample size to determine feasibility rather than detect significant differences 

in outcomes. However, primary outcomes trended towards improvements across all three 

domains. We found that participants in the intervention arm were more likely to have an 

advance directive documented in their electronic medical record, even though an advance 

directive form and educational information on advance directives were provided to all 

participants in the educational materials. Additionally, there was a trend towards higher rates 

of any type of advance directive documented in the electronic medical record. Patients who 

received the navigator intervention were more likely to have a pain discussion documented 

in their medical record compared with control patients. Finally, data on hospice LOS and 
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hospice utilization of seven days or more are encouraging; the patient navigator intervention 

has the potential to improve these outcomes. The sample size is too small to draw any 

definitive conclusions and although the participants were randomized, there were significant 

baseline differences between groups in diagnosis, marital status, and payer source. Because 

of the small sample size, we also were unable to adjust for these differences in the analysis. 

This is a limitation and future trials must account for the potential need for modeling to 

adjust for randomization imbalances.

Patient navigation has grown dramatically as a field and area of study; however, there 

remains a paucity of scientifically rigorous methodology within published studies.44,46,54 

One of the major strengths of our trial is the use of a randomized controlled design, blinding 

of the investigators, and selection of objective outcomes of effectiveness. Furthermore, we 

utilized detailed tracking of the intervention to estimate “dose” of the time and number of 

visits with the navigator, content of the visits through detailed field notes, and fidelity 

testing to ensure adherence to visit protocol and scripts. This is necessary to facilitate 

reproducibility of the intervention in future effectiveness and implementation research.

As a behavioral intervention, by necessity and design, it must remain flexible and responsive 

to each individual participant. The navigator completed a rigorous training curriculum and 

utilized the intervention manual; however, the “dosing” and individualized needs and 

barriers addressed by the navigator varied. The rigorous attention to fidelity and tracking 

attempted to address this limitation. However, we acknowledge that 19% of the intervention 

participants did not receive a visit from the patient navigator. This demonstrates the 

importance of intent-to-treat analysis.

We must be cautious with any conclusions drawn from this small pilot study. Although the 

outcomes all showed directionality towards improvement in the intervention group, the 

study was not powered to examine effectiveness. There is a possibility we have detected 

differences where there were none, a type I error. However, the outcomes were selected a 

priori and all findings were in the direction towards a benefit from the navigator 

intervention. Whereas we cannot conclude the intervention was effective in improving 

palliative care outcomes for seriously ill Latinos, it provides sufficient evidence to justify a 

larger trial of the intervention.

The field of palliative care faces real challenges in work force shortages in the coming years, 

with limited specialty-trained palliative care professionals for the growing number of 

patients living with-life limiting illness.55 Patient navigator interventions offer a promising 

opportunity to address this shortage. Although navigators do not provide direct care to 

patients, they educate and activate patients to have their palliative care needs addressed by 

their primary care providers and treating medical specialists (e.g., oncologists, 

cardiologists). Promoting primary palliative care allows for sustainability and accessibility 

in the current health care landscape.56
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Conclusions

This trial represents the first scientifically rigorous pilot study of a patient navigator 

intervention to improve palliative care outcomes. Our findings suggest that the intervention 

is feasible in an underserved population and may be effective for improving palliative care 

outcomes. Future studies, powered to detect clinically and statistically significant results will 

be needed to consider widespread implementation.
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Figure 1. 
Accrual and study flow
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Table 1

Participants’ Characteristics

Total (n = 64) Intervention (n =32) Control (n =32) P-value

Age, yrs (mean ± SD) 57.4±13.5 55.4±13.7 59.5±13.2 0.2

Female gender 65.6% (42) 65.6% (21) 65.6% (21) 1.0

Married or domestic partner 26.6% (17) 40.6% (13) 12.5% (4) 0.01

Spanish primary language spoken in the home 29.7% (19) 15.6% (10) 14.1% (9) 0.78

Less than high school education 54.0% (34) 53.1% (17) 53.1% (17) 1.0

Annual income < $15,000 85.9% (55) 81.3% (26) 90.6% (29) 0.47a

Not currently working 93.8% (60) 46.9% (30) 46.9% (30) 1.0

Medicaid/CICP 85.9% (55) 96.9% (24) 75.0% (31) 0.01

Medicare (A ± B) 9.4% (6) 3.1% (1) 15.6% (5) 0.19a

CARING criteria:

Cancer 18.8% (12) 31.3% (10) 6.3% (2) 0.01

Admitted to hospital ≥2 times in the past year for chronic illness 74.6% (47) 80.7% (25) 68.8% (22) 0.27

Resident in a nursing home 6.3% (4) 6.3% (2) 6.3% (2) 1.0a

ICU with multi organ failure 1.6% (1) 0 3.1% (1) 1.0a

Non-cancer hospice guidelines (≥2) 57.8% (37) 50% (16) 65.6% (21) 0.2

a
Fisher’s exact test used because cell size < 5.
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Table 2

Palliative Care Outcomes of the Patient Navigator Intervention (N = 64)

Intervention (n = 32) Control (n = 32) P-value

Any form of advance directive (MDPOA, AD, Living will) 46.9% (15) 25.0% (8) 0.06

Medical Durable Power of Attorney (MDPOA) 37.5% (12) 18.8% (6) 0.1

Apoyo con Cariño advance directive form 21.9% (7) 0 0.01a

a
Fisher’s exact test used because cell size < 5.
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Table 3

Pain Management Outcomes for Patients With Outpatient Records Following Index Hospitalization (N = 53)

Intervention (n =29) Control (n = 24) P-value

Pain management discussion documented in the medical record 79.3% (23) 54.2% (13) 0.05

Outpatient order for pain medication (opioid and non-opioid) 75.9% (22) 58.3% (14) 0.17

J Pain Symptom Manage. Author manuscript; available in PMC 2016 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fischer et al. Page 17

Table 4

Hospice Outcomes for Patients Who Died Within the Follow-Up Period (N =18)

Intervention (n = 10) Control (n = 8) P-value

Any hospice used 70%.0 (7) 75.0% (6) 1.0 a

Mean± SD number of days in hospice 41.6± 53.4 23.0± 35.5 0.39

Used hospice ≥ 7 days for the subsample that used some hospice (n = 13) 71.4% (5) 33.3% (2) 0.17

a
Fisher’s exact test used because cell size < 5.
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