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Abstract In the United Sates, populations with limited

English proficiency (LEP) report barriers to seeking

emergency care and experience significant health dispari-

ties, including being less likely to survive cardiac arrest

than whites. Rapid utilization of 9-1-1 to access emergency

services and early bystander cardiopulmonary resuscitation

(CPR) is crucial for successful resuscitation of out-of-

hospital cardiac arrest patients. Little is understood about

Asian LEP communities’ preparedness for emergencies. In

this exploratory survey, we sought to assess intentions to

call 9-1-1 in an emergency and knowledge of CPR in the

Cambodian LEP community. We conducted an in-person

interview with 667 Cambodian adults to assess their

intentions to call 9-1-1 and their awareness of and training

in bystander CPR. While the majority of participants stated

that they would call 9-1-1 in an emergency, almost one-

third of the sample would call a friend or family member.

Awareness of CPR was very high but training in CPR was

lower, especially for women. A higher level of English

proficiency and greater proportion of time in the US was a

strong predictor of CPR training and intention to call 9-1-1

in an emergency. This suggests that greater efforts need to

be made to reach the most linguistically-isolated commu-

nities (those with little or no English) with emergency

information in Khmer.
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proficiency � Language � Emergency preparedness

Introduction

Rapid utilization of 9-1-1 to access emergency services and

early application of cardiopulmonary resuscitation (CPR)

by bystanders is crucial for successful resuscitation of out-

of-hospital cardiac arrest patients [1]. It is known that early

bystander CPR, prior to the arrival of emergency medical

services (EMS), increases the chance of survival in cardiac

arrest cases [2, 3]. In a recent comparison of Limited

English Proficient (LEP) and English-fluent callers to 9-1-

1, it was found that a lower proportion of LEP cardiac

arrest cases received bystander CPR or survived to hospital

discharge [4]. Additionally, recent research conducted with

a Chinese LEP population suggests high anxiety and reti-

cence to call 9-1-1 due to fears about communicating

effectively and concerns about financial and legal impli-

cations [5]. Taken together, these recent studies indicate

that the barriers to accessing and utilizing emergency ser-

vices and skills lead to serious health implications for LEP

populations.

Although Washington State has the third largest Cam-

bodian community in the United States [6], very little

research has been conducted with this linguistically-iso-

lated population, nearly half of whom report speaking
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English less than very well. Additionally, compared to

other Asian American groups, the Cambodian population

experiences a higher rate of poverty and is a more aged

population [6]. In a California study, Cambodians reported

very poor health status when compared to the general

population and to other Asian immigrants. The disparities

were only slightly reduced when the Cambodian sample

was compared to a subsample of Asian immigrants who

were matched on gender, age, income, and urbanicity [7].

No research has focused on this vulnerable group’s

knowledge of or access to emergency medical services and

skills. In this exploratory survey, we sought to assess

intentions to call 9-1-1 in an emergency and knowledge of

CPR in the Cambodian LEP community.

Methods

Study Setting

We surveyed Cambodian households in the city of Seattle,

as well as communities in surrounding areas of King

County and Snohomish County, Washington. Our survey

was conducted over a 6-month period (February–July,

2010). The Fred Hutchinson Cancer Research Center

Institutional Review Board approved our survey instrument

and study procedures.

Sampling

This study was part of a larger study to assess attitudes and

behaviors regarding hepatitis B testing among Cambodi-

ans. Since commonly used survey sampling methods, such

as random digit dialing, are cost-prohibitive for surveys of

smaller racial/ethnic populations [8] we applied a list of

Cambodian last names to an electronic database of tele-

phone listings for the metropolitan Seattle area. Specifi-

cally, we identified 1,147 addresses that were located in our

target zip codes and were associated with one of the

Cambodian last names. All these addresses were included

in our survey sample.

Survey Recruitment

Addresses in our survey sample received an introductory

letter (Khmer and English versions) from the project.

Surveys were conducted in participants’ homes by bilin-

gual, bicultural Cambodian interviewers. Male survey

workers interviewed men and female survey workers

interviewed women. Respondents were given the option of

completing their survey in Khmer or English, and received

a $20 grocery store card as a token of appreciation for their

time. Five door-to-door attempts were made to contact

each household (including at least 1 daytime, one evening,

and 1 weekend attempt). Each interview took approxi-

mately 30 min to complete.

Participant Selection

Cambodians in the 20–64 age group were included in our

survey. Because the survey was used to recruit men and

women for a subsequent liver cancer control household

intervention program, we aimed to interview a man and a

woman ages 20–64 years in each household (rather than

one individual in each household). If a household included

more than one age-eligible Cambodian man, we attempted

to interview the man with the most recent birthday. The

same approach was used if a household included two or

more age-eligible Cambodian women [9].

Measures

To assess intentions to call 911 for an emergency we asked

participants ‘‘whom would you call for an emergency’’

(9-1-1; family; friends/other).

To assess awareness of and training in CPR we asked

participants if (before today) they had heard of CPR

(yes; no) and if they had received training in CPR skills

(yes; no).

Demographic characteristics included: age, education

(in years), marital status (currently married; previously

married or never married) and proportion of life in the

United States. English proficiency was asked by the ques-

tion: ‘‘How well do you speak English’’ (fluently, very

well, so so, poorly, not at all).

Data Analysis

Proportion of life in the US (which is considered to be a

proxy measure of acculturation) was calculated from

responses to questions addressing age and years since

immigration [10]. Categories for this variable were \25,

25–49, and C50%. US-born respondents were included in

the C50% category. English proficiency was categorized as

(speaking English fluently or very well; so so; poorly or not

at all).

Our study sample included men and women from the

same households and individual responses from the same

household may have been correlated (i.e., the independence

of observations could not be assumed). To account for the

potential correlation of observations, the modification of

unconditional logistic regression by Generalized Estimat-

ing Equations (GEE) [11] was used in the analysis of

binary responses. When characteristics with more than two

response categories were compared between men and

women, the bootstrapping technique (with re-sampling of
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households) was used to account for potential within-

household correlations [12].

We first examined the associations between demo-

graphic variables and the three outcome variables of

interest (i.e., intent to call 9-1-1 for an emergency,

awareness of CPR, and CPR training) by men and women

separately in bivariable analysis. Chi-square tests were

used to examine the relationship between each demo-

graphic variable and intent to access 911 or having been

trained in CPR[not shown]. The modification of multivar-

iable log-binomial regression models by Generalized

Estimating Equations (GEE) [11] were used to assess

independent associations between the variables. Associa-

tions were quantified as relative risks (RR) with corre-

sponding large-sample 95% confidence intervals (CI).

Because the bivariable analyses suggested possible inter-

actions between gender and English proficiency (for calling

911) and gender and marital status (for CPR training),

interaction terms were included in the respective analyses.

In cases where log-binomial models did not converge with

the standard algorithm of SAS for fitting generalized linear

models, the COPY method of Deddens and Petersen [13]

was employed. All data analyses were performed with SAS

version 9.2 (SAS Institute, Cary, North Carolina).

Results

Survey Response

Of the 1,147 addresses in our survey sample we were able

to verify that 580 of the addresses were Cambodian

households (included one or more Cambodians). A total of

667 Cambodian participants completed a survey. Surveys

were completed by 300 (67%) of the 449 Cambodian men

that interviewers were able to contact, and 367 (73%) of

the 501 Cambodian women that interviewers were able to

contact. In total, respondents represented 414 Cambodian

households. In 253 of these households, both a Cambodian

man and woman participated in the survey. In 47 of these

households a man (but not a woman) participated, and in

114 of these households a woman (but not a man)

participated.

Table 1 reflects the demographic characteristics of our

sample. Participants tended to be middle aged and married,

with men reporting more years of education than women.

While a majority of participants stated that they would call

9-1-1 for an emergency, almost one-third of the sample

would call a friend or family member for an emergency.

Awareness of CPR was very high among this sample but

training in CPR was much lower, especially for women.

Table 2 shows that participants between the ages of

35–49 were more likely to respond that they would call

9-1-1 for an emergency (vs. their older or younger coun-

terparts). Among women, those with higher English pro-

ficiency were more likely to report calling 9-1-1 for an

emergency. However, level of English proficiency (fluent,

so–so, or poorly or not at all) did not influence men’s

likelihood of calling 9-1-1.

Table 3 shows that proportion of life in US and fluency

in English were related to awareness of CPR. Respondents

with higher proportion of life in US and greater English

fluency were more likely to have heard about CPR com-

pared to those who had lived in the US less (and who

reported speaking English poorly or not at all).

Table 4 shows that years of education, proportion of life

in the US, and English fluency were related to having been

trained in CPR. Those with the most education, greatest

fluency in English, and greatest proportion of life in US

were more likely to have received CPR training than those

with less education, limited English proficiency, and less

proportion of life in the US.

Interestingly, while marital status was not associated

with CPR training for men, there was a marital status

Table 1 Demographic variables

Variable Men Women P value

N = 300 N = 367

n (%) n (%)

Age (years)

\35 58 (19) 91 (25) 0.13

35–49 128 (43) 134 (37)

C50 113 (38) 140 (38)

Education (years)

\7 78 (26) 148 (41) \0.001

7–11 60 (20) 94 (26)

C12 158 (53) 121 (33)

Marital status

Currently married 221 (74) 256 (70) \0.001

Previously married 26 (9) 67 (18)

Never married 53 (18) 43 (12)

Proportion of life in US (%)

\25 30 (10) 66 (18) \0.001

25–49 87 (29) 119 (33)

C50 182 (61) 180 (49)

Whom would you call for emergency?

9-1-1 222 (74) 252 (69) 0.15

Other (non 9-1-1) 78 (26) 114 (31)

Before today, have you ever heard of CPR?

Yes 267 (89) 324 (88) 0.74

No 33 (11) 43 (12)

Have you ever received training in CPR skills?

Yes 173 (58) 160 (44) \0.001

No 127 (42) 207 (56)
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interaction for women. Women who were previously or

currently married were less likely to have been trained in

CPR than women who were never married. To better

understand this gender and marital status difference, par-

ticipant employment status was also factored into the

analysis (since CPR training is frequently conducted at

worksites). However, inclusion of employment status did

not change the association between CPR training and

women who had never been married (data are not shown).

Discussion

The objective of this study was to assess intentions to call

9-1-1 in an emergency and knowledge of CPR in the

Cambodian LEP community. The results show that

awareness of 9-1-1 and CPR was generally high, and that a

higher level of English proficiency and greater proportion

of time in the US was a strong predictor of CPR training

and intention to call 9-1-1 in an emergency. This suggests

that greater efforts need to be made to reach the most

linguistically-isolated communities (those with little or no

English) with emergency information in Khmer. In par-

ticular, interventions need to be designed to target married

(or previously married) women who do not speak English

well. In this study, being female and married was associ-

ated with less CPR training. This is particularly concerning

in light of the fact men are twice as likely as women to

suffer cardiac arrest, which means their spouses (older

women) are much more likely witnesses to cardiac arrest

[14].

Limitations

This study measured intentions to call 9-1-1 in an emer-

gency (versus actual experience with the 9-1-1 system) and

awareness and self-reported behavior about CPR training

(compared to actual training or simulated CPR perfor-

mance). Intentions do not necessarily reflect actual

behavior. As well, although recent research affirms that

LEP callers are less likely to accept and perform 9-1-1

dispatch-assisted telephone instructions for CPR during a

cardiac event [4], we cannot be sure that this is true

specifically for LEP Cambodian callers to 9-1-1.

Table 2 Results of multivariable analysis for the question: whom

would you call for emergency? (9-11 vs. other)

Variables RR 95% CI P value

Age (years)

\35 0.9 0.8–1.1 0.33

35–49 1.1* 1.00–1.29 0.049

C50 1.0

Education (years)

\7 1.0 0.9–1.1 0.85

7–11 1.0 0.8–1.1 0.55

C12 1.0

Marital status

Currently married 1.0 0.9–1.1 0.91

Previously married 1.0 0.9–1.2 0.61

Never married 1.0

Proportion of life in US (%)

\25 1.0 0.8–1.2 0.82

25–49 1.0 0.8–1.1 0.44

C50 1.0

Gender, English language proficiency

Male, speaks fluently or well 1.2 0.99–1.47 0.06

Male, speaks so so 1.2 0.98–1.36 0.08

Male, speaks poorly or not at all 1.2* 1.02–1.45 0.031

Female, speaks English fluently or

well

1.3** 1.1–1.6 \.001

Female, speaks English so so 1.2 0.98–1.37 0.08

Female, speaks English poorly 1.0

* P \ 0.05; ** P \ 0.01

Table 3 Results of multivariable analysis for the question: before

today, have you ever heard of CPR?

Variables RR 95% CI P value

Gender

Male 1.0 1.0–1.0 0.42

Female 1.0

Age (years)

\35 1.0 0.97–1.08 0.33

35–49 1.0 0.97–1.08 0.33

C50 1.0

Education (years)

\7 1.0 0.9–1.0 0.32

7–11 1.0 0.96–1.01 0.33

C12 1.0

Marital status

Currently married 1.0 1.00–1.00 0.60

Previously married 1.0 0.9–1.0 0.36

Never married 1.0

Proportion of life in US (%)

\25 0.8* 0.7–1.0 0.010

25–49 0.9 0.9–1.0 0.08

C50 1.0

English language proficiency

Speaks fluently or well 1.1** 1.1–1.2 \.001

Speaks so so 1.1** 1.03–1.21 0.006

Speaks poorly or not at all 1.0

* P \ 0.05; ** P \ 0.01
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Conclusion

For many in the United States, a language barrier may be a

serious hindrance to accessing and effectively utilizing

emergency skills and services. Ethnic groups with Limited

English Proficiency (LEP) are shown to have even less

access to medical care and lower health literacy than

English speaking minority groups who suffer from signif-

icant health disparities. [15, 16] This is particularly con-

cerning given the rapid growth of the LEP population in the

United States. One-fifth of the US population now reports

speaking a language other than English at home and 46

percent of this group reports speaking English less than

very well. The number of Asian language speakers in the

US has increased over 18% in the last decade to 8.3 mil-

lion, representing many different ethnicities and language

groups [6]. These changing demographics point to the

importance of understanding and overcoming barriers to

emergency services that these communities face. This

current study adds new information about gender and

marital differences in CPR training and intentions to call

9-1-1 that could be used to develop culturally-appropriate

educational interventions with Cambodian immigrants.

Acknowledgments This research was supported by grant

CA134245 from the National Cancer Institute. We thank the survey

interviewers for their outstanding work.

References

1. ECC Committee, Subcommittees and Task Forces of the Amer-

ican Heart Association. (2005). American Heart Association

guidelines for cardiopulmonary resuscitation and emergency

cardiovascular care. Circulation, 112(Suppl 24), IV1–IV203.

2. Stiell, I. G., Wells, G. A., Field, B., et al. (2004). Advanced

cardiac life support in out-of-hospital cardiac arrest. New Eng-
land Journal of Medicine, 351, 647–656.

3. Swor, R. A., Jackson, R. E., Cynar, M., et al. (1995). Bystander

CPR, ventricular fibrillation, and survival in witnessed, unmoni-

tored out-of-hospital cardiac arrest. Annuals of Emergency
Medicine, 25, 780–784.

4. Bradley, S. M., Fahrenbruch, C. E., Meischke, H., Allen, J.,

Bloomingdale, M., & Rea, T. D. (2011). Bystander CPR in out-

of-hospital cardiac arrest: The role of limited English proficiency.

Resuscitation, 82(6), 680–684.

5. Ong, B. N., Yip, M. P., Feng, S., Calhoun, R., Meischke, H. W.,

Tu, S. P. (2011). Barriers and facilitators to using 9-1-1 and

emergency medical services in a limited English proficiency

Chinese community. Journal of Immigrant and Minority Health,

February 1 [Epub ahead of print].

6. US Census Bureau. (2011). Census 2000 demographic profile

highlights, generated by Rebecca Calhoun using American

FactFinder, www.factfinder.census.gov. April 2011.

7. Wong, E. C., Marshall, G. N., Schell, T. L., Elliott, M. N., Babey,

S. H., Hambarsoomians, K. (2010). The unusually poor physical

health status of Cambodian refugees two decades after resettle-

ment. Journal of Immigrant and Minority Health, September 29

[Epub ahead of print].

8. Bastani, R., Glenn, B. A., Maxwell, A. E., & Jo, A. M. (2007).

Hepatitis B testing for liver cancer control among Korean

Americans. Ethnicity and Disease, 17, 365–373.

9. Bastani, R., Glenn, B. A., Taylor, V. M., Chen, M. S., Nguyen, T.

T., Stewart, S. L., et al. (2010). Integrating theory into commu-

nity interventions to reduce liver cancer health disparities–the

health behavior framework. Preventive Medicine, 50, 63–67.

10. Savu, A., Liu, Q., & Yasui, Y. (2010). Estimation of relative risk

and prevalence ratio. Statistics in Medicine, 29, 2269–2281.

11. Liang, K. Y., & Zeger, S. (1986). Longitudinal data analysis

using generalized linear models. Biometrika, 73, 13–22.

12. Efron, B., & Tibshirani, R. (1993). An introduction to the boot-
strap. Boca Raton, FL: Chapman and Hall.

13. Deddens, J. A., & Petersen, M. R. (2004). Estimating the relative

risk in cohort studies and clinical trials of common outcomes.

American Journal of Epidemiology, 159, 213–214.

14. Chugh, S. S., Uy-Evanado, A., Teodorescu, C., Reinier, K.,

Mariani, R., Gunson, K., et al. (2009). Women have a lower

prevalence of structural heart disease as a precursor to sudden

cardiac arrest: The Ore-SUDS (Oregon sudden unexpected death

study). Journal of the American College of Cardiology, 54(22),

2006–2011.

15. Agency for Healthcare Research and Quality. (2008). 2007
national healthcare disparities report. (report no.: AHRQ pub-
lication no. 08–0041). Rockville, MD: US Department of Health

and Human Services.

16. Ponce, N. A., Hays, R. D., & Cunningham, W. E. (2006). Lin-

guistic disparities in health care access and health status among

older adults. Journal of General Internal Medicine, 21(7),

786–791.

Table 4 Results of the multi-variable analysis for the question: Have

you ever received training in CPR skills?

Variables RR 95% CI P value

Age (years)

\35 0.9 0.7–1.1 0.24

35–49 1.0 0.8–1.2 0.91

C50 1.0

Education (years)

\7 0.8** 0.6–0.9 0.006

7–11 0.8 0.7–1.0 0.05

C12 1.0

Proportion of life in US (%)

\25 0.6** 0.4–0.8 0.003

25–49 0.8 0.7–1.0 0.09

C50 1.0

English language proficiency

Speaks fluently or well 1.9** 1.4–2.5 \.001

Speaks so so 1.6** 1.2–2.0 \.001

Speaks poorly or not at all 1.0

Gender and marital status

Male, married 0.9* 0.8–1.0 0.037

Male, previously married 0.7 0.5–1.1 0.10

Male, never married 0.8* 0.6–1.0 0.036

Female, married 0.8** 0.7–0.9 \.001

Female, previously married 0.8* 0.6–1.0 0.038

Female, never married 1.0

* P \ 0.05; ** P \ 0.01

180 J Community Health (2012) 37:176–180

123

http://www.factfinder.census.gov

	Preparedness for Cardiac Emergencies Among Cambodians with Limited English Proficiency
	Abstract
	Introduction
	Methods
	Study Setting
	Sampling
	Survey Recruitment
	Participant Selection
	Measures
	Data Analysis

	Results
	Survey Response

	Discussion
	Limitations
	Conclusion
	Acknowledgments
	References


