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Abstract

Introduction: English-speaking non-Hispanic Asians (Asians) in the U.S. include populations 

with multiple geographic origins and ethnicities (e.g., Asian Indian, Chinese, Filipino, Japanese, 

Korean, and Vietnamese). Health behaviors and outcomes can differ widely among Asian 

ethnicities, and highlight the importance of subgroup analysis. Aggregating Asians may mask 

differences in influenza vaccination across various ethnicities.

Methods: Combined data from 2013 to 2015 Behavioral Risk Factor Surveillance System, a 

population-based, telephone survey of the non-institutionalized, U.S. population aged ≥ 18 years, 

were analyzed in 2017 to assess influenza vaccination among Asians. Weighted proportions were 

calculated. Multivariable logistic regression was used to determine independent associations 

between sociodemographic factors and receipt of influenza vaccination.

Results: Influenza vaccination varied widely among Asian ethnicities, both nationally and by 

state. Overall, 42.1% of Asians reported having received an influenza vaccine, similar to 

vaccination among whites (42.4%). Coverage ranged from 36.1% among Koreans to 50.9% among 

Japanese. Factors independently associated with influenza vaccination among some or all Asian 

ethnicities included age (≥ 50 years), female, never married, high school or higher education, 

annual household income ≥ $75,000, possession of medical insurance and personal healthcare 

provider, routine checkup in the previous year, and presence of certain chronic conditions.

Conclusions: Though Asians and whites had similar overall influenza vaccination coverage, 

differences existed between Asian ethnicities, both nationally and by state. This information may 

help community-based, state-level, and national-level public health agencies to support targeted 

approaches for outreach to these populations, such as improving cultural and linguistic access to 

care, to improve influenza vaccination.
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INTRODUCTION

Adult vaccination coverage remains low for influenza and other vaccines routinely 

recommended for adults, and below the Healthy People 2020 targets.1–7 Though modest 

progress has been made in increasing influenza vaccination uptake among adults, racial and 

ethnic disparities in adult vaccination remain.1–7 Overall influenza vaccination has been 

reported to be the highest among non-Hispanic whites (whites) and non-Hispanic Asians 

(Asians), whereas coverage among non-Hispanic black, Hispanic, and adults identifying as 

non-Hispanic other/multiple races has been historically low compared with white adults.
1,4,5,8–11 Though white and Asian adults have had similar overall influenza vaccination 

coverage in recent years, it has been suggested that comparability in overall coverage 

between Asians and whites could be a result of estimates for Asians being reported in 

aggregate rather than by Asian ethnicities (i.e., by specific nationalities, such as Asian 

Indian and Chinese).12

Asians in the U.S. comprise populations with multiple geographic origins and ethnicities 

(e.g., Asian Indian, Chinese, Filipino, Japanese, Korean, and Vietnamese). Depending on the 

survey data source, sample sizes, and intent of the investigator, respondents who have self-

identified as Asian, American Indian/Alaska Native, Native Hawaiian or other Pacific 

Islander, or multiple races may have been aggregated into an “other race” category for 

analyses.

Differences among Asian subpopulations in the use of preventive services like vaccination 

have been described in other reports. When analyzed as a subgroup, Vietnamese Americans 

aged 50 years and older had higher influenza vaccination compared with Asians and whites 

overall.12 A study assessing influenza vaccination across Asian ethnic groups in Canada 

found higher coverage among Canadians of Filipino, Japanese, and Chinese descent than 

among white Canadians.13 Similarly, low influenza vaccination among Asian Indians also 

has been reported.14 Several factors have been reported to explain differences in vaccination 

observed across Asian subgroups, including differences in healthcare access and 

delivery12–14; nativity (foreign-born or born in the U.S.)15; income and health insurance 

coverage16,17; inability to speak and understand English12,18; SES; cultural, linguistic, and 

other barriers faced by foreign-born adults in accessing healthcare and preventive services, 

including vaccination19; and health examination not being a priority for less acculturated 

Asians.20

These studies illustrate that health behaviors and outcomes can differ widely among Asian 

subpopulations, and highlight the importance of subgroup analysis. Aggregating various 

Asian ethnicities into one group for estimation of coverage may mask differences in 

influenza vaccination across subgroups. Information about influenza vaccination by Asian 

subpopulations on both a national and a state level can help community-based, state-level, 

and national-level public health agencies tailor vaccination interventions to help improve 

influenza vaccination in this population.
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This study explores associations of sociodemographic and access-to-care factors with 

influenza vaccination, and assesses state-level estimates of vaccination among English-

speaking Asian ethnicities.

METHODS

Study Sample

Combined data from the 2013–2015 BRFSS for individuals aged ≥ 18 years were analyzed 

in 2017. The BRFSS is a continuous, population-based, random-digit-dialed telephone 

survey of the non-institutionalized U.S. population aged ≥ 18 years conducted in English 

only by state health departments in collaboration with the Centers for Disease Control and 

Prevention (CDC). The BRFSS collects uniform, state-specific data on self-reported 

preventive health practices and risk behaviors. Individuals are randomly selected using a 

multistage cluster design.21 The median state response rate, based on the American 

Association for Public Opinion Research response rate 4 formula,22 was 46.4% in 2013,23 

47.0% in 2014,24 and 47.2% in 2015.25 Effective sample sizes for 2013, 2014, and 2015 

survey years were 491,773 (376,451 whites, 9,510 Asians), 464,664 (356,808 whites, 9,314 

Asians), and 441,352 (353,984 whites, 9,753 Asians), respectively.

Measures

To determine influenza vaccination status, respondents were asked: During the past 12 
months, have you had either a flu shot or a flu vaccine that was sprayed in your nose? Those 

with an affirmative answer to this question were considered to have received the influenza 

vaccine. Respondents who did not know or were not sure about their vaccination status 

(0.21% in 2013, 0.26% in 2014, and 0.24% in 2015) and those who refused to answer the 

question (0.61% in 2013, 0.49% in 2014, and 0.53% in 2015) were excluded from the 

analysis.

Race/ethnicity was categorized as Hispanic/Latino, black, white, Asian, and “other.” People 

identified as Hispanic/Latino might be of any race. People identified as black, white, Asian, 

or other race are non-Hispanic. “Other” includes American Indian/Alaska Native and 

individuals who identified multiple races. The five racial/ethnic categories are mutually 

exclusive. The English-speaking Asian ethnicities were defined as Asian Indian, Chinese, 

Filipino, Japanese, Korean, Vietnamese, and other Asian. Influenza vaccination was 

stratified by Asian ethnicities.

Statistical Analysis

SUDAAN was used to calculate point estimates for coverage and 95% CIs. Data were 

weighted by age, sex, and, in certain states, race/ethnicity, to reflect the estimated adult 

population in each area. BRFSS uses raking weighting methodology,26 which serves as a 

blanket adjustment for non-coverage and nonresponse. The percentage of respondents who 

reported influenza vaccination in the past 12 months was calculated overall for whites and 

English-speaking Asians and by Asian ethnicities using a simple weighted proportion. 

Comparisons of covariates within each characteristic ethnicity, between whites and Asians, 

and across Asian ethnicities and coverage differences between demographic and other 
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characteristics, between whites and Asians, and between Asian ethnicities, were performed 

using t-tests, with statistical significance set at p<0.05.

Predictive marginals under multivariable logistic regression models were conducted to 

calculate adjusted coverage and prevalence differences adjusted for demographic and access-

to-care characteristics, and to identify factors independently associated with receipt of 

influenza vaccination. Comparisons were also performed for the covariates within each 

characteristic to test differences in adjusted coverage compared with appropriate reference 

groups. Separate regression models were run for each Asian ethnicity. State-level and HHS 

region-level influenza vaccination among the various Asian ethnicities were estimated. The 

BRFSS survey was designated as non-research by the review board of CDC and was exempt 

from IRB review.

RESULTS

The sample characteristics of the study population are reported in Table 1. A total of 28,577 

English-speaking Asians aged ≥ 18 years from the 2013–2015 BRFSS were included in the 

study. Overall, among Asians, specific ethnicities included other Asians (27.0%), Asian 

Indian (21.7%), Chinese (20.2%), Filipino (14.0%), Japanese (6.7%), Korean (5.5%), and 

Vietnamese (4.9%). Differences were observed in the distribution of a number of 

demographic and access-to-care characteristics among the Asian ethnicities (Table 1). For 

example, compared with Chinese, Filipinos and Japanese were more likely to be married, 

have a high school education or some college, have a personal healthcare provider, and 

report having certain chronic conditions, but were less likely to have a college degree or 

higher education or report excellent or good perceived health. Differences between Asian 

subgroups and whites in demographic and access-to-care characteristics were also observed 

(Table 1).

Overall influenza vaccination coverage among Asians was 42.1%, similar to coverage 

among whites (42.4%) (Table 2). However, compared with whites, overall unadjusted 

coverage among Filipinos and Japanese was higher than that for whites; lower among 

Chinese and Koreans compared with whites; and similar among Asian Indians, Vietnamese, 

and other Asians compared to whites (Table 2).

Characteristics associated with greater likelihood of influenza vaccination for each of the 

Asian ethnicities and differences in coverage across the ethnicities are shown in Table 2. 

Vaccination among the Asian ethnicities ranged from 36.1% for Koreans to 50.9% for 

Japanese. Except for Filipinos and Koreans, coverage in Asian ethnicities was higher among 

adults aged ≥ 50 years. For all Asian ethnicities, coverage was higher among those with a 

personal healthcare provider. Coverage among Asian ethnicities was higher among those 

who reported having health insurance, except for Vietnamese. Conversely, coverage was 

higher among Asian ethnicities whose reported time since their last routine checkup was <1 

year, except for Koreans. For all Asian ethnicities, coverage was lower among those who 

were never married (Table 2).
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After controlling for demographic and access-to-care characteristics, overall influenza 

vaccination coverage among Asians was higher than whites (Table 3). However, compared 

with whites, overall adjusted coverage among Filipinos and Vietnamese was higher; lower 

among Chinese compared with whites; and similar among Asian Indians, Japanese, Koreans, 

and other Asians compared to whites. Except for Filipinos and Koreans, age ≥ 65 years was 

associated with greater likelihood of vaccination among Asian ethnicities. For all but three 

of the Asian ethnicities (Asian Indian, Japanese, and Korean), having a personal healthcare 

provider was associated with greater likelihood of vaccination. Other factors associated with 

greater likelihood of vaccination among at least three of the seven Asian ethnicities were 

having medical insurance and reporting <1 year since last routine checkup. Characteristics 

associated with greater likelihood of vaccination for each of the Asian ethnicities are shown 

in Table 3.

State-specific and HHS region-specific influenza vaccination coverage varied widely for 

Asians. Among all Asians, influenza vaccination ranged from 53.1% in Colorado to 29.3% 

in Florida (Table 4). Also, among all Asians, vaccination ranged from 35.0% in HHS Region 

4 to 47.5% in HHS Region 8. The weighted distribution of Asians also varied widely by 

HHS Region, ranging from 1.3% in Region 8 to 42.3% in Region 9. No apparent association 

was observed with vaccination by the state/region population size of Asians or Asian 

ethnicities. Coverage by state and HHS Region for each of the Asian ethnicities are shown in 

Table 4. Unadjusted coverage distribution pattern between whites and Asian subgroups by 

HHS Region was similar to the national unadjusted coverage distribution pattern, as detailed 

in Table 2.

DISCUSSION

Differences in influenza vaccination among English-speaking Asian ethnicities in the U.S. 

were explored and factors associated with coverage were identified. Aggregated coverage 

among English-speaking Asians was similar to that for whites. However, coverage across 

English-speaking Asian ethnicities varied widely, with some, such as Japanese and Filipinos, 

having higher; Asian Indians, Vietnamese, and other Asians having similar; and Chinese and 

Koreans having lower coverage compared with whites. Koreans and Chinese had the lowest 

coverage among Asian ethnicities with estimates 6.3 and 5.3 percentage points lower than 

those for whites, respectively. Filipinos and Japanese had the highest coverage with 

estimates 3.8 and 4.9 percentage points higher than those for whites, respectively. No 

differences in coverage were observed among other Asian ethnicities compared with whites. 

These findings illustrate how aggregating Asian ethnicities for estimation of coverage might 

mask differences in influenza vaccination across subgroups, and highlights the importance 

of subgroup analysis. In addition to subgroup coverage differences, various 

sociodemographic factors and access-to-care factors were significantly associated with 

likelihood of influenza vaccination. Differences in influenza vaccination and coverage for 

other vaccinations among Asian ethnicities, along with differences in healthcare access and 

delivery have been reported previously.12–14,18,27–36 Racial and ethnic differences in 

coverage have been reported to persist even when controlling for culturally driven 

perceptions related to vaccine effectiveness and safety.37
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Earlier studies examining racial and ethnic disparities in influenza vaccination found that 

coverage among Asians was similar or higher compared with whites.1–5,12,27 These reports 

studied Asians in aggregate rather than on a subgroup level, so coverage for the Asian 

ethnicities included in these studies could not be reported. Subgroup analyses of English-

speaking Asians carried out in this study indicated that, although overall influenza 

vaccination of Asians was similar to that for whites, select ethnicities had higher or lower 

coverage. A previous study28 reported similar differences in coverage among the selected 

Asian ethnicities, but identified Koreans and Vietnamese as more likely to receive the 

influenza vaccine than whites. This finding is in contrast to this study, where Koreans had 

lower coverage than whites and Vietnamese had similar coverage to whites. Nativity may 

help explain some of these observed differences between whites and Asian ethnicities. A 

study15 reported nativity to have a negative effect on receiving influenza vaccination, where 

foreign-born individuals had lower odds of receiving the vaccine. It has been reported that 

coverage among the foreign-born in the U. S. depends on the vaccinations received as 

children or adults pre-migration, during migration, post-migration, or during return visits to 

their country of origin.19 Also, vaccination and immunization schedules vary by country and 

even by regions within countries.30–40 All of these items and the extent to which different 

countries promote (influenza) vaccination, could influence the intent to get vaccinated 

among various Asian ethnicities. These data were not available and could not be assessed in 

this study.

Associations of several sociodemographic and access-to-care factors, such as being aged 50 

years and older, having high school or higher education, having health insurance, having a 

personal healthcare provider, having last routine checkup less than 1 year earlier, and having 

certain chronic conditions, with influenza vaccination were not found to be consistent across 

the subgroups. Although having health insurance among the English-speaking Asian 

ethnicities in this study ranged from 84.8% among other Asians to 94.6% among Japanese, 

this alone may not explain the differences found in the association of health insurance and 

likelihood of influenza vaccination in this study. It has been suggested16,17 that income and 

health insurance are important factors associated with likelihood of vaccination, and that 

regardless of health insurance, adults earning less than $35,000/year are less likely to be 

vaccinated than higher earners.17 An association of greater likelihood of vaccination with 

high income was not observed in this study, except among other Asians. The fewer 

differences in coverage across income and education strata (compared with whites) observed 

in this study and having health insurance being associated with either increased or decreased 

likelihood of influenza vaccination in various Asian subgroups, suggest that access-to-care 

factors or health literacy may not necessarily be strong predictors of coverage in these 

populations. Other factors may explain the differences in coverage observed across the 

Asian ethnicities in this study, including immigration status, inability to speak and 

understand English,12,18 SES, cultural, linguistic, and other barriers faced by foreign-born 

adults to accessing healthcare and preventive services, including vaccinations,19 health 

examination not being a priority for less acculturated Asians,20 and coming from a cultural 

context that may not always view preventative healthcare, such as vaccination, as integral to 

well-being (especially true of foreign-born Asian Indians).41,42 Being a member of a 

minority race/ethnic group also has been reported to contribute substantially to the 
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underutilization of the influenza vaccine in the U.S.42 The variation in selected health 

behaviors, access, health status, and uptake of influenza vaccination among Asian 

subpopulations on both national and state levels, as observed in this study, can help 

community-based, state-level, and national-level public health agencies tailor vaccination 

interventions to help improve influenza vaccination in this population.

This study found wide state variability in influenza vaccination among Asian ethnicities. 

Factors contributing to state variability in influenza vaccination are not well understood.43 

Variation in state coverage could be because of differing population distributions of Asians; 

degrees of programmatic and provider implementation of influenza recommendations; Asian 

adults’ awareness, attitudes, and access to influenza vaccination services; medical care 

delivery infrastructure; SES factors; state laws; effectiveness of state and local vaccination 

programs among states; and other factors.44–47 Further study is needed to understand the 

variability in influenza vaccination between states among Asians by including this 

population in their public health assessment, evaluation, and outreach programs that target 

diverse groups.48 The coverage distribution patterns were “similar” when HHS regional 

estimates derived from samples with sufficient size for robust subgroup comparisons were 

compared with those from bivariate comparisons. This indicates that these comparisons are 

reliable, despite the smaller sample sizes.

Limitations

The findings of this study are subject to several limitations. First, influenza vaccination 

status and chronic conditions were self-reported and not validated with medical records, and 

may be subject to recall bias. However, self-reported influenza vaccination status among 

adults has been shown to be sensitive and specific,49–52 and recall bias in BRFSS survey 

items has been reported to be relatively uniform among racial/ethnic groups.53 Second, the 

BRFSS survey was conducted in English only, which might have resulted in non- or under-

representation of those who speak or prefer other languages, and findings may not be 

representative of these groups. This could introduce considerable bias in the estimates, if the 

characteristics and vaccination rates of those who did not participate in the survey because 

they preferred a different language differ from study participants. It has been reported, 

however, that the inability to conduct interviews because of language problems is not 

common; during 2004−2006, only about 1% of National Health Interview Survey interviews 

were not conducted because of issues with language.14 Third, weighting in BRFSS is 

intended to represent the general population, not populations specifically defined by Asian 

subgroups. Therefore, estimates among the Asian subgroups in this study might not be 

generalizable to all Asian subgroups in the U.S. Even though each respondent in the BRFSS 

is assigned the final weight by raking the design weight to eight to 12 margins defined by 

respondent demographic characteristics and geographical region, because Asian responders 

in this study were disproportionately young, more educated, and with higher income than the 

U.S. Asian (general) population, weighting alone might not adjust for major differences in 

language, education, income, and perhaps, assimilation. Thus, the subgroup-level influenza 

coverage estimates reported in this study should be interpreted with caution. Fourth, 

although information on education and income was available, and these are factors known to 

impact vaccination practices among the general population, the fewer differences in 
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coverage across income and education strata (compared with whites) observed in this study 

suggest that these factors may not necessarily be strong predictors of coverage in these 

populations. Fifth, information on nativity, U.S. citizenship status among foreign-born 

immigrants, and length of acculturation, which have been reported19,20,41,42 to play a role in 

utilization of preventive healthcare services (i.e., vaccination among immigrants), was not 

available for this study. Sixth, despite combining 3 years of data for a larger sample size, the 

number of Vietnamese adults was still relatively small when stratified across multiple 

covariate categories, which might cause some estimates to be uncertain. Finally, some bias 

may remain after weighting adjustments designed to minimize nonresponse and non-

coverage bias, particularly in analyses among racial/ethnic subgroups.

CONCLUSIONS

Influenza vaccination coverage within English-speaking Asian ethnicities in the U.S. varied 

widely, with some Asian ethnicities, such as Filipinos and Japanese having higher; Asian 

Indians, Vietnamese, and other Asians having similar; and Chinese and Koreans having 

lower coverage compared with whites. The findings suggest the need for disaggregating 

Asian populations into the various ethnicities for other health studies. Conducting subgroup 

analyses when applicable can provide information to support targeted approaches to 

outreach in these populations, such as improving cultural and linguistic access to care,54 to 

improve influenza vaccination and reduce health disparities overall.
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