
© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2019;8(4):451-461 | http://dx.doi.org/10.21037/apm.2019.02.06

Original Article

Perceived knowledge of palliative care among immigrants to 
the United States: a secondary data analysis from the Health 
Information National Trends Survey

Amelia Barwise1, Andrea Cheville2, Mark L. Wieland3, Ognjen Gajic1,  
Alexandra J. Greenberg-Worisek4

1Division of Pulmonary and Critical Care Medicine, 2Division of Physical Medicine and Rehabilitation, 3Division of Primary Care Internal Medicine, 
4Mayo Clinic Graduate School of Biomedical Sciences, Mayo Clinic, Rochester, Minnesota, USA

Contributions: (I) Conception and design: All authors; (II) Administrative support: None; (III) Provision of study materials or patients: AJ Greenberg-

Worisek, A Barwise; (IV) Collection and assembly of data: AJ Greenberg-Worisek, A Barwise; (V) Data analysis and interpretation: All authors;  

(VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Amelia Barwise, MB, BCh, BAO, MS. Pulmonary and Critical Care Medicine, Mayo Clinic, 200 First Street SW, Rochester, MN 

55905, USA. Email: Barwise.Amelia@mayo.edu.

Background: Immigrants to North America receive more interventions at end of life potentially due 
to knowledge gaps. The primary objective of this study was to measure and describe levels of perceived 
knowledge about palliative care among immigrants to the United States (US) compared to those born in the 
US. Our secondary objective was to identify trusted sources for seeking information about palliative care 
among immigrants and compare these trusted sources with those born in the US. We hypothesized that 
immigrants would have less knowledge of palliative care than those born in US and would trust different 
sources for information about palliative care.
Methods: We analyzed data from the nationally representative 2018 Health Information National Trends 
Survey (HINTS 5, cycle 2). Questionnaires were administered via mail between January and May 2018 to a 
population-based sample of adults. The primary outcome of interest was assessed using the item “How would 
you describe your level of knowledge about palliative care?” The secondary outcome of interest was determined 
using the item “Imagine you had a strong need to get information about palliative care, which of the following would 
you most trust as a source of information about palliative care?” Descriptive statistics were calculated, and bivariate 
analyses run between the outcomes of interest and sociodemographic characteristics (age, sex, education, 
race/ethnicity, nativity, fluency with English). Multivariable logistic regressions were conducted to assess 
the role of nativity, controlling for relevant sociodemographic variables. Jackknife weighting was used to 
generate population-level estimates.
Results: About 70% of those born in the US and 77% of immigrants (weighted) responded that they had 
“never heard of palliative care”. Trusted sources of palliative care were very similar between the groups 
(all P>0.05). Both groups’ preferred trusted source of palliative care knowledge was “health care provider”, 
with over 80% of respondents in each group selecting this option. Printed materials and social media 
were the least popular trusted sources among both groups. After adjusting for relevant sociodemographic 
characteristics, we found no association between poor knowledge of palliative care and nativity (P=0.22). 
Female respondents had 2.5-fold increased odds of reporting low levels of perceived knowledge of palliative 
care (OR =2.58; 95% CI, 1.76–3.78; P<0.001). Education was an important predictor of perceived knowledge 
of palliative care; as education level increased, so did perceived knowledge of palliative care (P<0.001).
Conclusions: Perceived knowledge of palliative care is poor generally, regardless of birthplace. Trusted 
sources for palliative care are similar between immigrants and those born in the US. Education is important 
and is a strong predictor of perceived knowledge of palliative care. Women perceive they have lower levels 
of knowledge of palliative care (PC) than men. Differences in end of life care between immigrants and non-
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Introduction

Immigrants and those with language barriers have been 
shown to have worse access to healthcare, suffer numerous 
adverse health outcomes in the in-patient and out-patient 
setting and perceive that the quality of healthcare they 
receive is poor (1-14). The adverse consequences of this 
disparity may become most stark and damaging at end 
of life. The United States (US) has long been a country 
of immigrants. The number of immigrants in the US 
has increased steadily since the 1980s, and comprised 
approximately 44 million or 13.5% of the population in 
2016 (15). Immigrants face many difficulties on arrival in a 
new country including, for some, language barriers. Fifty to 
eighty percent of the individuals who are born outside the 
US have limited English proficiency (LEP) (16,17). A person 
with LEP is an individual who speaks English less than 
“very well” per the US Census Bureau’s classification (17).  
The language skills of those born outside the US are usually 
a reflection of their age at immigration and length of time 
in the US (16,18). The most commonly spoken language 
among immigrants in the US are Spanish and Chinese (17). 

Palliative care focuses on enhancing quality of life 
by integrating the emotional, psychological, social, and 
physical aspects of care. Palliative care can be instigated in a 
variety of clinical scenarios including to improve care during 
ongoing chronic illness as well as for symptom control 
during end of life (19-21). The Institute of Medicine’s 2014 
report “Dying in America” served as a call to action for 
increased public education and engagement about end-of-
life care (22,23). 

Although there are widespread efforts to promote 
palliative care as a means to improve quality of life and death, 
knowledge of and access to these resources remain elusive 
for many patient populations, including immigrants (24).  
There is evidence of a limited understanding of the concept 
of palliative care for some who immigrate to the US (25). 
While some educational materials about palliative care 
exist in languages other than English and the US National 
Library of Medicine has a range of resources in multiple 

languages, it is likely that most easily accessible resources 
will be in English (26). Additionally, these resources may 
not be written at the recommended 3rd to 7th grade reading 
levels even in English (27). 

Previous studies have shown that immigrants and those 
with LEP receive more interventions at the end of life and 
are less likely to withdraw life sustaining treatments, have 
advance care planning in place, accept do-not-resuscitate 
orders, or receive comfort measures prior to imminent 
death (28,29). It is unclear if these differences reflect 
knowledge and understanding of palliative care options or 
are true preferences (30). If indeed knowledge is lacking or 
communication is poor, this could represent a disparity in 
care (31). 

The primary objective of this study was to measure and 
describe levels of perceived knowledge about palliative care 
among immigrants to the US compared to those born in 
the US. Our secondary objective was to identify trusted 
sources for seeking information about palliative care among 
immigrants and to compare these trusted sources with those 
born in the US. We hypothesized that immigrants would 
have less knowledge of palliative care than those born in the 
US and use different trusted sources for information about 
palliative care. To investigate these objectives, we used 
data from the 2018 administration of the National Cancer 
Institute (NCI)’s Health Information National Trends 
Survey (HINTS), a nationally representative survey whose 
primary aim is to collect information on the general public’s 
perceptions and use of health-related information, health 
communication, and health-related behaviors (32,33).

Methods

Study population and data sources

We analyzed data from the HINTS 5, Cycle 2 iteration. 
HINTS 5, Cycle 2 questionnaires were administered via 
mail between January and May 2018 to a population-
based sample of non-institutionalized adults ages 18 and 
older in the US, in English and Spanish (upon request). 

immigrants cannot be explained by knowledge differences.
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Cover letters were provided in Spanish with circulated 
surveys and phone-lines available with Spanish speakers 
to answer questions and requests about Spanish language 
materials. In order to capture a nationally representative 
sample, a probability-based sampling frame was used in 
a two-stage design process. Initially, based on data from 
Marketing Systems Group (MSG) a stratified sample of 
residential addresses was identified, from these households 
one adult was selected randomly to participate in the 
survey. Oversampling of those living in central Appalachia 
and those from minority groups was attempted. Survey 
response rate was 32.9% (n=3,504). Additional information 
regarding survey methodology is elaborated in the HINTS 
methodology report (34). Imputation strategies were 
conducted by Westat when missing responses for select 
sensitive items occurred or respondents selected more than 
one response inappropriately. For the purposes of these 
analyses, the respondent data used was restricted to those 
who responded to items regarding whether they were 
born in the US. The study was approved by the NIH IRB 
prior to delivery and is a publically available data set that is 
sufficiently de-identified so as not to require additional IRB 
approval.

Demographic and language-related variables 

Sociodemographic variables examined included sex, age 
category, race/ethnicity, education, and income (Table 1). 
Respondents were also asked to indicate their English 
language proficiency with the question: “How well do you 
speak English?” (“very well”, “well”, “not well”, or “not 
at all”). The primary predictor variable was nativity (i.e., 
whether an individual was born in the US).

Immigrants or foreign born are people residing in the US 
who were not US citizens at birth. Among this population 
are those who are naturalized citizens, lawful permanent 
residents, people on a temporary work or student visas, 
those admitted as a refugee or with asylum status, as well 
as those living in the US without documentation (15). 
The relative proportion of each of these groups within the 
cohort is unknown. For those who were not born in the US, 
the number of years of residence in the US was calculated 
using the year of survey administration [2018] minus the 
self-reported year the respondent arrived in the US. 

US born includes those born within the 50 states and 
District of Columbia, US territories, and those born abroad 
to a parent or parents with US citizenship (15).

Outcome measures

The primary outcome of interest was perceived knowledge 
of palliative care, assessed using the item “How would you 
describe your level of knowledge about palliative care?” Potential 
responses included: “I’ve never heard of it,” “I know a little 
bit about palliative care,” and “I know what palliative care is 
and could explain it to someone else.” For the purposes of these 
analyses, this variable was dichotomized based on response 
distribution; the resultant categories were either “I’ve never 
heard of it/I know a little bit” and “I know what palliative care is 
and could explain it to someone”. 

The secondary outcome of interest was determining 
which sources respondents trusted for information about 
palliative care; this was done using the item “Imagine you 
had a strong need to get information about palliative care, which 
of the following would you most trust as a source of information 
about palliative care?” Respondents were asked to select one 
of the following: “printed material (for example, newspapers, 
and magazines),” “health care provider (doctor, nurse, social 
worker),” “conversations with people you trust (friends, relatives, 
co-workers),” “internet (google or another search engine, 
WebMD or another medical website),” or “social media (Facebook, 
Instagram, and Twitter).”

Data analyses 

All analyses were complete case analyses and conducted with 
survey commands using SAS 9.3 (SAS Institute Inc, Cary, 
NC, USA); to accommodate the complex sampling procedure 
and jackknife replicate weights used for population-level 
estimates. We examined differences in the covariates 
and outcome measures as a function of nativity/English 
proficiency using bivariate analytic techniques (χ2 tests and 
Rao Scott modified chi-square test) (Table 1). To be included 
in the multivariate analyses respondents had to have indicated 
whether they were US or foreign born (3,338/3,504).

We used multivariable logistic regression to examine 
associations between knowledge of palliative care and nativity 
adjusting for statistically significant and theoretically relevant 
sociodemographic variables. All models were adjusted for sex, 
age, race/ethnicity, and education. In order to maintain as 
parsimonious a model as possible, we did not include income 
in the final model (Table 2). Collinearity between income and 
education was examined and demonstrated (Table S1). 

Due to the small numbers of respondents who answered 
the question about trusted sources and the lack of notable 
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Table 1 Associations between patient characteristics, knowledge of palliative care and trusted sources for information about palliative care by 
nativity (N=3,384)

Respondent characteristics
Born in USA, N  
(weighted %)

Not born in USA, N  
(weighted %)

χ2 (df) P value

Overall* 2,846 (85.3) 492 (14.7)

Sex 0.9 0.34

Female 1,701 (50.5) 287 (53.3)

Male 1,145 (49.5) 205 (46.7)

Age (years) 38.2 <0.001

18–34 345 (24.1) 64 (20.2)

35–49 520 (25.1) 139 (36.6)

50–64 946 (30.2) 161 (30.7)

65–74 651 (12.3) 79 (6.8)

≥75 424 (8.3) 55 (5.7)

Race/ethnicity 220.9 <0.001

Hispanic 103 (5.1) 67 (16.5)

Non-Hispanic white 1,868 (68.7) 105 (17.9)

Non-Hispanic black 396 (10.7) 43 (7.2)

Non-Hispanic other (includes Asians) 127 (4.5) 136 (28.1)

Missing 392 (11.0) 147 (30.3)

Education 50.2 <0.001

Less than high school 185 (7.1) 80 (19.5)

High school graduate 541 (22.3) 71 (21.4)

Some college 920 (42.9) 101 (23.4)

College graduate 1,240 (27.7) 246 (35.7)

Income (US$) 13.3 0.03

<$20,000 471 (16.0) 94 (15.6)

$20,000 to <$35,000 353 (10.5) 69 (13.5)

$35,000 to <$50,000 325 (11.4) 75 (17.9)

$50,000 to <$75,000 494 (16.8) 71 (13.9)

≥$75,000 947 (36.5) 152 (33.5)

Missing 296 (8.8) 37 (5.6)

Speak English 37.4 <0.001

Very well/well 2,875 (99.7) 409 (81.5)

Not well/not at all 11 (0.3) 89 (18.5)

Years in USA

Less than 20 NA 141 (35.6)

20 to less than 40 NA 171 (42.6)

40 and greater NA 137 (21.8)

Table 1 (continued)
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Table 1 (continued)

Respondent characteristics
Born in USA, N  
(weighted %)

Not born in USA, N  
(weighted %)

χ2 (df) P value

Knowledge of palliative care 7.5 0.03

Never heard of 1,843 (70.2) 355 (77.2)

Know a bit 614 (18.9) 85 (13.8)

Know and could explain 385 (11.0) 50 (9.0)

Trusted sources Chi-square test

Printed materials 

Yes 18 (1.6) 0

No 975 (98.4) 130 (100.0)

Health care provider 0.40 0.53

Yes 813 (82.4) 113 (85.2)

No 180 (17.6) 17 (14.8)

Conversations with trusted people 1.70 0.20

Yes 78 (6.9) 5 (3.8)

No 915 (93.2) 125 (96.2)

Internet 0.06 0.81

Yes 80 (8.9) 11 (8.9)

No 913 (91.1) 119 (90.1)

Social media 0.51 0.48

Yes 4 (0.3) 1 (1.1)

No 989 (99.7) 129 (98.9)

*, nativity missing =46 (N=3,338). NA, not available.

differences between those born in the US and those not 
born in the US, we did not do further multivariate analysis 
on this outcome.

Results 

We restricted analyses to those who responded to the 
question about nativity (complete case analysis). Of the 
3,388 who answered the question about nativity, 2,846 
(85.3% weighted) were born the US and 492 (14.7% 
weighted) were not born in the US. Fourteen people 
completed the survey in Spanish.

Unadjusted associations between sociodemographic 
characteristics and knowledge of palliative care 

Bivariate analyses were used to examine the relationship 

between nativity and poor knowledge of palliative care as 
well as trusted sources of palliative care knowledge. Table 1  
shows weighted proportions and means for relevant 
sociodemographic variables, covariates, and outcome 
measures for USA born compared to non-USA born. 

There were no significant differences in sex distribution 
between US and foreign-born respondents, with about 
half of each group being female (P=0.34) (Table 1). A larger 
proportion of US natives were over 65 years old (P<0.0001). 
There were larger proportions of Hispanics and non-
Hispanic other (including Asians) among those not born 
in the US and a larger proportion of non-Hispanic whites 
within the USA-born group. Although the proportions of 
college graduates were similar between the two cohorts, 
over twice as many foreign-born respondents had less than 
a high school education than those respondents born in the 
US (19.5% weighted versus 7.1% weighted, respectively, 
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Table 2 Weighted multivariate logistic regression model of predictors of knowledge of palliative care adjusted for nativity (n=3,338)

Predictors of poor knowledge of palliative 
care (never heard of it/know a little bit) 

OR (95% CI) Beta (SE) Adj Wald F P value

Born in USA 1.49 0.22

Yes Ref Ref

No 0.75 (0.46–1.21) −0.15 (0.12)

Speak English 0.0001 0.99

Very well/well Ref Ref

Not well/not at all 1.02 (0.05–21.12) 0.01(0.76)

Sex 24.87 <0.001

Male Ref Ref

Female 2.58 (1.76–3.78) 0.47(0.10)

Age (years) 15.38 0.004

18–34 Ref Ref

35–49 0.37 (0.20–0.68) −0.29 (0.15)

50–64 0.41 (0.24–0.72) −0.19 (0.13)

65–74 0.36 (0.20–0.63) −0.34 (0.15)

≥75 0.56 (0.25–1.27) 0.12 (0.26)

Race/ethnicity 1.19 0.88

Non-Hispanic white Ref Ref

Hispanic 1.26 (0.40–3.10) 0.18 (0.48)

Non-Hispanic black 0.97 (0.49–1.92) −0.08 (0.32)

Non-Hispanic other (includes Asians) 0.87 (0.44–1.70) −0.19 (0.33)

Missing 1.23 (0.74–2.05) 0.15 (0.23)

Education 81.28 <0.001

Less than high school Ref Ref

High school graduate 0.34 (0.09–1.34) 0.50 (0.30)

Some college 0.11 (0.03–0.37) −0.65 (0.21)

College graduate 0.05 (0.02–0.15) −1.45 (0.17)

P<0.001). There were some small income differences 
between the groups, although specific trends were difficult 
to identify. A higher proportion of those born in the US 
reported speaking English “very well” or “well” as compared 
to those not born in the US (99.7% weighted versus 
81.5%weighted, respectively, P<0.001). About one third of 
foreign-born respondents had been here less than 20 years, 
over 40% had been here between 20 and 40 years, and just 

over 20% had been here longer than 40 years (Table 1).
There were some differences in knowledge of palliative 

care between those born in the US and those not born in 
the US. A smaller proportion of those born in the US had 
never heard of palliative care (70.2% weighted versus 77.2% 
weighted, respectively); a larger proportion of those born in 
the US knew a bit or knew a bit and could explain (29.9% 
weighted versus 21.8% weighted) (P=0.03).
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Unadjusted associations between sociodemographic 
characteristics and trusted sources of palliative care 
information

There were few differences in preferred trusted sources 
of palliative care information based on nativity (Table 1). 
Neither group used printed materials or social media as 
trusted sources of palliative care information. Both groups’ 
most preferred trusted source of palliative care information 
was “health care provider,” with over 80% of respondents 
in each group selecting this option. The “internet” and 
“conversations with trusted people” were the least frequent 
selections, making up less than 10% of each cohort (Table 1).

Adjusted associations of knowledge of palliative care and 
nativity

We then conducted multivariable binomial logistic 
regression modelling of nativity on palliative care 
knowledge to control for potential confounding or effect 
modifying variables (age group, sex, race/ethnicity, and 
education, LEP). No significant associations were found 
between poor knowledge of palliative care and nativity. 
Neither race/ethnicity nor LEP was a reliable predictor of 
poor knowledge of palliative care (Table 2).

After controlling for other variables, analyses demonstrated 
that female respondents had a 2.5 increased odds of self-
reporting low levels of knowledge of palliative care when 
compared to male respondents (OR =2.58; 95% CI, 
1.76–3.78; P<0.001). There was an increased odds of poor 
knowledge of palliative care among the youngest age 
group (18–34 years). An independent relationship existed 
between education and poor knowledge of palliative care. 
Respondents with less than high school education endorsed 
poor knowledge compared with high school graduates, those 
with some college, and college graduates. We also examined 
years in the USA and its association with knowledge of 
palliative care and we did not find any relationship. 

Discussion

In this study, the HINTS 5 Cycle 2 data were used to 
assess perceived knowledge about palliative care among 
immigrants to the US. We also analyzed trusted sources of 
information about palliative care among this population as 
compared to those born in the USA. We expected perceived 
knowledge to be lower in this population and for this 
population to have different trusted sources of information 

about palliative care; however, our study did not show the 
expected differences. 

Among the predictors of perceived poor knowledge of 
palliative care, we did not find that nativity or immigration 
status was significant. Additionally, trusted sources of 
palliative care knowledge among immigrants were very 
similar to those born in the US. The preferred sources of 
knowledge among both immigrants and non-immigrants 
were healthcare providers. Printed materials and social 
media were the least popular trusted sources among both 
groups. Education, however, was an important predictor 
of knowledge and as education increased from high school 
to college, perceived knowledge of palliative care also 
increased. Among the youngest age group (18–34 years), 
the odds of poor knowledge of palliative care were highest 
and, although statistically significant differences were seen 
in some age categories, no specific trends were identified 
from which to derive inferences. 

An unexpected finding of our study was that women were 
2.5 times as likely to perceive they had poor knowledge of 
palliative care as men. The reason for this finding is not 
entirely clear and unanticipated particularly considering 
that women more often than men take on caregiver roles 
during chronic illness and at end of life (either informally or 
formally). Qualitative research of women with gynecological 
cancers indicated that women manifested little knowledge 
about palliative care and considered it “a place to die” but 
formal testing of actual knowledge among the general 
female population has not been done (35). It is possible 
that either women underestimate their knowledge or men 
over-estimate their knowledge. A validated test of actual 
knowledge comparing men and women would elucidate this 
better but has not been done. 

Previous studies have demonstrated that immigrant 
groups receive more interventions at the end of life (28). 
Our findings contrast with some of the evidence about 
knowledge of palliative care. A literature review about end 
of life care among minority ethnic groups in the UK noted 
that inadequate knowledge of the structures of medical care 
as well as inadequate awareness of palliative care offerings 
were among several factors explaining the lower use of 
palliative care among these populations (36-39). Although 
that study did not focus only on immigrants it is likely that 
similar issues could arise in the US for immigrants and 
our study did not detect this. It is possible that structural 
mechanisms at the level of healthcare institutions may 
contribute to these differences in end of life care among 
immigrant populations with inadequate communication for 
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those who have LEP and low health literacy or education 
levels. Other potential mediators and moderators of these 
differences may include individual patient-level factors that 
result in differences in receptivity to palliative care such as 
cultural and faith-based beliefs that influence conceptual 
understanding of, discussion of, and acceptance of palliative 
care (40). It is difficult to parse out the complex interactions 
between language, immigration status, access, and other 
social determinants of health that may mediate or moderate 
receptivity to palliative care. 

The most impactful finding of this work was that 
perceived knowledge of palliative care was poor among both 
those born in the US and those not born in the US, with 
over 70% in each group declaring they had “never heard of” 
palliative care and only about 10% in each group declaring 
they knew “what palliative care is and could explain it to 
someone else.” These findings corroborate the Institute of 
Medicine’s report from 2014 recommending that increased 
public engagement and education to improve knowledge 
of palliative care was a priority (23,41). Other studies have 
also shown that misunderstandings about options at end of 
life are common (42) particularly regarding withdrawal of 
treatment at end of life, even if knowledge of with-holding 
of life sustaining treatment was fairly robust. 

Based on our findings that overall self-perceived 
knowledge of palliative care is poor in the population and 
associated with low levels of education, we should continue 
to focus our efforts on improving learning about palliative 
care being especially mindful about reaching those with 
functional and health literacy issues and tailor educational 
materials to meet their needs (43,44). Furthermore, this 
awareness campaign and service provision (e.g., advance 
care planning) should continue to integrate with chronic 
disease management toward a goal of reducing symptom 
burden during the course of illness and continuum of 
disease. Sound knowledge of palliative care would be very 
useful in a variety of situations and could improve quality 
of life for some of the 60% of the population managing 
chronic illness even if they are not at end of life (45). Since 
clinicians are cited in the survey as the preferred trusted 
source of palliative care information and may lack sufficient 
training and knowledge about palliative care, the onus 
should be on clinicians to educate themselves with a view 
to further educating their patients and families about what 
palliative care is and when it can be beneficial (23).

The primary limitation of this cross-sectional survey 
study is the fact that it can only be taken in English or 
Spanish. Those who would like to complete the survey 

in Spanish must request a paper copy be mailed to their 
postal address. In this case, only 14 surveys were completed 
in Spanish. It is likely that participants who do not speak 
either of these languages will be less inclined to complete 
the survey, or to misinterpret the questions. Therefore 
the immigrant population we captured did not include a 
representative proportion of those with LEP, over 50% 
of foreign-born populations (17). These factors may 
cause selection and response bias. The immigrants who 
participated may be more likely to speak English and 
potentially be more integrated into US society than newly 
arrived immigrants who have language barriers and do 
not have permanent addresses. Our response rate was 
33%, comparable to many national surveys. Since we were 
conducting secondary data analysis on the HINTS data, 
we were limited by the sampling strategy used, therefore 
some groups may have been underpowered. Those who 
are immigrants, particularly recent immigrants may be less 
likely to have permanent addresses and therefore may be 
less likely to be within the sampling frame. Furthermore, 
since we are doing secondary data analysis of a cross-
sectional survey, we are restricted by the inherent flaws 
of the research design and the questions and response 
choices. For example, our secondary outcome about trusted 
sources did not specify any options for faith-based sources 
of information. Community engagement of the public 
to increase education about healthcare issues particularly 
minority groups, is increasingly occurring through faith-
based congregations and organizations (46,47). It is possible 
that the question in its current format could not capture this 
information. Another limitation is the fact that our analysis 
was done on a survey question about perceived knowledge 
of palliative care rather than actual knowledge of palliative 
care. Knowledge of palliative care is difficult to quantify as 
access to palliative care and standardization of palliative care 
services and quality may vary nationally, regionally and by 
county and hospital (48). 

Notwithstanding the limitations noted above, this 
study has several strengths, including the use of national 
surveillance data. As the survey is distributed among the 
general population, the findings are more generalizable 
than data generated from panel or hospital-based surveys. 
HINTS uses a sampling frame that oversamples minority 
populations and those who live in Appalachia. This 
enhances the precision of measurements from minority 
populations, secondary to larger sample sizes. However, 
it should be noted since the survey can only be taken in 
English or Spanish it does not capture minorities with 
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LEP that speak other languages. Additionally, as HINTS 
is a rich source of data that incorporates a wide variety of 
sociodemographic variables, we were able to include these 
in our model of predictors of poor knowledge of palliative 
care, something that other studies have not been able to do.

In conclusion, this study demonstrated no difference in 
perceived knowledge about palliative care among immigrant 
populations in the US compared with non-immigrant 
populations. These findings should be validated with 
alternative research approaches in view of the potential 
biases outlined above. The results however do suggest that 
more invasive end of life interventions and lower advance 
care planning among these populations may be related to 
organizational factors including sub-optimal communication 
from healthcare teams or individual patient level factors 
not measured here. Further research is needed to examine 
potential; underlying causes including communication 
differences between clinicians and immigrant populations 
in the context of palliative care to understand why these 
differences are noted. The high proportion of the overall 
US population with perceived poor knowledge of palliative 
care should serve as a catalyst to engage the public (23). Any 
future action to disseminate knowledge about palliative care 
should be mindful of the potential differences in education 
that may contribute to functional and health literacy deficits 
and therefore understanding about palliative care. The 
finding that both immigrants and non-immigrants considered 
health providers to be a reliable source for knowledge about 
palliative care is encouraging and clinicians should be aware 
of this as they care for patients and families. 
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Table S1 Association between income and education from HINTS 5, Cycle 2 (N=3,384)

Respondent education Respondent income N (weighted %)

Less than HS Less than $20K 132 (22.7)

$20K–<$35K 38 (10.9)

$35K–<$50K 35 (12.4)

$50K–<$75K 20 (5.1)

75K or more 11 (3.2)

Missing 29 (6.7)

HS graduate Less than $20K 154 (26.9)

$20K–<$35K 118 (35.2)

$35K–<$50K 78 (29.0)

$50K–<$75K 93 (19.5)

75K or more 89 (13.1)

Missing 80 (30.4)

Some college Less than $20K 189 (43.0)

$20K–<$35K 156 (36.4)

$35K–<$50K 128 (39.2)

$50K–<$75K 178 (48.7)

75K or more 259 (36.1)

Missing 111 (40.6)

College graduate Less than $20K 90 (7.5)

$20K–<$35K 110 (17.4)

$35K–<$50K 159 (19.4)

$50K–<$75K 274 (26.7)

75K or more 740 (47.6)

Missing 113 (22.3)

χ2 (df) =312.43; P<0.001. HS, high school.
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