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Abstract

Introduction: In order to address health disparities, it is important to understand how vulnerable 

individuals seek information. This study used an adapted version of the Health Information 

National Trends Survey (HINTS) administered in English, Spanish, and Chinese to describe the 

behaviors and preferences of a diverse group of vulnerable urban residents.

Methods: We administered a modified HINTS survey in English, Spanish, and Chinese and used 

purposive sampling to ensure 50% were non-English speakers evenly divided between Spanish 

and Chinese speakers and 50% of English-speakers identified as Black. We use multivariable 

logistic regression to determine characteristics associated with sources used for health information 

and preferences for delivery of health information.

Results: Of 1027 survey respondents (514 English, 256 Spanish, 260 Chinese), 55% had 

adequate health literacy, and 50% reported household income <$20,000, but 77% reported owning 

a smartphone. A plurality sought health information on the Internet (39%) or from a healthcare 

provider (36%). In multivariable analyses, smartphone ownership predicted higher odds of seeking 

health information on the Internet (odds ratio [OR] 2.98; 95% confidence interval [CI] 1.81, 4.91). 

Participants most preferred email (41%) and brochures (40%) for delivery of health information, 

but non-English-survey respondents were less likely to prefer email: Spanish (OR 0.30; 95% CI 

0.11, 0.83); Chinese (OR 0.25; 95% CI 0.09, 0.71). Smartphone ownership predicted an email 

preference (OR 2.19; 95% CI 1.43, 3.36).

Conclusion: Among vulnerable populations, smartphone ownership and language preferences 

impact preferences for seeking and receiving health information. These preferences need to be 

considered in designing health messages.

Keywords

Vulnerable Populations; Digital Divide; Information Seeking Behavior; Limited English 
Proficiency

INTRODUCTION

The Internet and social media have revolutionized communication, impacting healthcare and 

public health. Nearly 90% of Americans currently have internet access,1 and this growth has 

coincided with an increase in the use of the Internet to seek health information. Although 

both individuals and providers have concerns about the quality of online health information,
2,3 a 2013 study estimated that one in three Americans has used the Internet to self-diagnose 

a medical condition.4 A more recent study found that nearly half of Americans first 

consulted the Internet for information about health or medical topics.5

Despite this overall increasing access, older, lower income, and less educated US adults have 

lower rates of access to the internet.1 Furthermore, non-White and lower income Americans 

are more likely to access the Internet solely through their mobile devices.1 As a result of 

these internet access disparities, vulnerable populations (e.g., non-White, lower-income, 

older, less-educated and limited English proficient individuals) less frequently seek health 
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information online or communicate with providers using platforms such as patient portals.
6–9

Low-income, limited English proficient (LEP), non-White populations also have well-

documented disparities in healthcare outcomes.10 In an effort to provide patient-centered 

care, healthcare providers are increasingly using technology to communicate health 

information to patients.11 However, if these populations consult the Internet less frequently 

for health information, without careful attention, reliance on technology to disseminate 

health information may further exacerbate inequities.12

Since 2003, individual health information seeking behaviors have been surveyed by the 

Health Information National Trends Survey (HINTS).13 Organizations have used findings 

from this survey to determine how to disseminate health information to their members and 

patients. However, this survey is available only in English and Spanish, therefore limiting its 

utility for populations with large non-English/Spanish-speaking populations, such as San 

Francisco, where the most common non-English language is Chinese.14 Furthermore, 

HINTS does not include an assessment of health literacy, which may affect the impact of 

language on health information seeking behaviors and preferences. Moreover, limited 

research has been conducted on how low-income, LEP, non-White individuals who own 

smartphones (and likely more frequently use the Internet, email, or text message) may differ 

from non-smartphone owning vulnerable individuals in their behaviors for seeking and 

preferences for receiving health information.

Given these gaps in knowledge, as part of a larger effort to address local San Francisco 

disparities in cancer prevention and control, we were awarded funding by the National 

Cancer Institute to create and administer a modified HINTS to better understand the health 

information seeking behaviors and preferences of vulnerable San Francisco residents. 

Specifically, part of this survey assessed what sources participants currently use when 

seeking health information (i.e., health information seeking behaviors) and how they 

preferred that providers delivered health information (i.e., health information preferences). 

As a racially and linguistically diverse population near technology-rich Silicon Valley, 

surveying this population provides new insights into the health information seeking 

behaviors and preferences in Chinese and Spanish-speaking populations as well as the 

impact of English proficiency, health literacy, and smartphone ownership on health 

information seeking behaviors in vulnerable populations. Through these insights, this report 

aims to provide guidance on considerations when disseminating health information to 

diverse, vulnerable populations.

METHODS

Research Setting

The City and County of San Francisco is a highly diverse community where Whites are less 

than half of the population. Asians comprise 34%, Latinos 15%, and African Americans 5% 

of the population. Approximately 40% of the population speak languages other than English, 

with Chinese as the most common non-English language and spoken by 17% of San 

Francisco residents.14
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Survey Development

We used a pool of HINTS survey questions13 in English and Spanish and included validated 

additional questions about healthcare access15 and health literacy16 to create our local 

survey (SF HINTS). (Development of the full survey is described in greater detail in a 

forthcoming paper; English survey is available as Supplemental Digital Content 1 with 

relevant questions in sections A-D, G and H.) To create the Chinese survey, we used a 

standard dual-reviewer process:18 a staff member directly translated questions from the 

English SF HINTS and a second individual back-translated it into English to verify 

accuracy. The same process was used for the Spanish survey for questions that did not 

already exist in Spanish. All three surveys (English, Spanish, Chinese) were pilot-tested with 

community advisors and selected participants to ensure cultural appropriateness and 

translation accuracy prior to full implementation.

Sampling Procedure

We conducted community-based snowball sampling with pre-specified targets for language 

and race/ethnicity to optimize response rates in our target populations. We aimed for 50% of 

surveys to be completed in English, of which half the participants would be African-

American, and for the non-English surveys to be equally divided between Spanish and 

Chinese surveys.

Recruitment and Survey Administration

We worked with community partners to spread awareness of and support for the survey by 

engaging in monthly community advisory meetings. From May to September 2017, our 

bilingual and bicultural research staff administered the survey in-person on tablet devices at 

popular community establishments (e.g., restaurants, churches, salons, and community 

centers), community events (e.g., health and wellness fairs, street fairs, and support groups), 

and small-businesses and street locations in specific neighborhoods to target populations of 

interest. Trained bilingual staff explained the purpose of the survey using approved verbal 

consent language and administered the survey in the participants’ preferred language. A 

small token of $25 was provided to participants. The University of California, San Francisco 

Institutional Review Board approved this study.

Variables

We collected sociodemographic characteristics of participants based on self-report: age, sex, 

race/ethnicity, US-born (or nativity), preferred language, English proficiency, highest 

education attained, health literacy, and household income. We also collected self-reported 

health status, access to at least one usual source of care, and ownership of a smartphone 

(such as an iPhone, Android, Blackberry, or Windows phone). English proficiency and 

health literacy were dichotomized into adequate or not. (English proficiency was adequate if 

participants spoke English “well” or “very well”; health literacy was adequate if participants 

reported feeling “quite a bit” or “extremely comfortable” completing medical forms 

independently.) For analyses, age was grouped into four categories (18–35, 36–49, 50–64, 

65+), as was education (less than high school; high school or equivalent; some college / 

vocational training; at least college graduate). Household income data were also aggregated 
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into five categories (<$10,000; $10000 to <$20000; $20000 to <$35000; $35000 to <

$50000; $50000+).

Outcomes of Interest

We report participants’ health information seeking behaviors and preferences. We report if 

participants sought health information (question A1 in Supplemental Digital Content 1, or 

SDC 1) as a binary variable (yes versus no / don’t know / refused) and what sources (e.g., 

books, brochures, Internet) participants used for health information (question A2 in SDC 1). 

Although question A2 intends to identify one source for each participant, survey 

administration and coding resulted in participants being asked about their use of every 

source. Therefore, each source is reported as its own binary outcome variable (yes versus 

no); we report only sources that were used by at least 10% of survey participants. We also 

combined family and friend/coworker, as these are similar concepts for social support; this 

combined variable is also reported as binary variable (yes for either family or friend/

coworker versus no for either).

In addition, we report participants’ preferences for how providers deliver health information 

(question A3 in SDC 1). Each information source was its own binary outcome variable (yes 

versus no), and we again only report sources preferred by at least 10% of survey 

participants.

Statistical Analyses

We used descriptive statistics to report the sociodemographic characteristics and health 

information seeking behaviors and preferences of survey participants. We used chi-squared 

analyses with a significance level of p < 0.05 to assess baseline differences by preferred 

language in sociodemographic characteristics, smartphone ownership, health status, and 

usual source of care; for differences between specific language groups, we used a Bonferroni 

correction (significance at p < 0.0167).

We also conduct multivariable logistic regression analyses to determine traits associated 

with the sources used for health information and preferences for how providers deliver 

health information. Seven variables that have been previously established in literature to 

impact health information seeking behaviors were included in every multivariable model: 

age, sex, race/ethnicity, preferred language, English proficiency, education, and income. Five 

variables (US-born/nativity, health literacy, self-reported health status, at least one usual 

source of care, and smartphone ownership) and two-way interactions between five variables 

(preferred language, English-proficiency, US-born/nativity, education, and race/ethnicity) 

were included in multivariable models only if found to be significant at p < 0.10 in a 

bivariable analysis with the outcome of interest. Prior to model creation, we used a multiple 

imputation by chained equations (MICE) procedure to address missing values for income 

range, assuming data were missing at random. Imputation was done using SAS 9.4 (Cary, 

North Carolina, US). We determined that there was no statistically significant collinearity 

(tolerance > 0.10) between predictor variables and used Stata 15.1 (College Station, Texas, 

US) to conduct the logistic regression analyses.
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RESULTS

Participant Characteristics

The study team administered a total of 1027 surveys; approximately half were in English 

(514), one-quarter in Spanish (256) and one-quarter in Chinese (257). (Table 1) Chinese 

survey respondents were older than English survey respondents (mean age: 52.8 vs 44.8, p < 

0.001). The English survey included many participants that identified as Hispanic (22%) and 

Asian (11%). A large portion of both the Spanish-survey respondents (43%) and Chinese-

survey respondents (34%) reported adequate English proficiency despite preferring a non-

English language, although both groups reported lower proficiency than English-survey 

respondents (95%, p < 0.0167). Lower rates of higher educational attainment were reported 

for both Spanish and Chinese-survey respondents compared to English-survey respondents 

(p < 0.0167). However, Chinese-survey respondents reported more vulnerabilities -- lower 

health literacy, worse health, and lack of usual source of care -- compared to both English-

survey and Spanish-survey respondents with no significant differences between English-

survey and Spanish-survey respondents (p < 0.0167). Smartphone ownership (overall: 77%) 

was significantly lower among Chinese-survey respondents compared to Spanish-survey 

respondents (71% vs 82% respectively, p = 0.002) but not English-survey respondents 

(77%).

Health Information Seeking Behaviors

A majority of participants frequently sought health information (overall: 801 participants, or 

78%) with no significant differences by preferred language (80% English-survey; 77% 

Spanish-survey; 75% Chinese-survey; p > 0.05). In a multivariable analysis, older age, 

higher education, smartphone ownership, and access to a usual source of care were 

associated with increased odds of searching for health information (p < 0.05; see 

Supplemental Digital Content 2).

Only four sources (brochures, family or friends, provider, and Internet) were used by at least 

15% of the survey respondents with healthcare provider (36%) and Internet (39%) as the 

most frequently used sources of information. The populations that used each source were 

different; smartphone users most frequently used the Internet as a source of health 

information while non-smartphone owners most frequently consulted their providers. These 

differences are shown by preferred language and smartphone ownership status in Figure 1. 

(Supplemental Digital Content 3 reports differences in sources used by language).

Multivariable models show traits associated with use of brochures, family/friends, providers, 

or Internet as a source of health information. (Table 2 shows results of the multivariable 

analyses; bivariable analyses results are presented in Supplemental Digital Content 4). Only 

education and smartphone ownership were significant factors in more than one multivariable 

model. Higher educational status was found to be significantly associated with more 

frequent use of family/friends or Internet but less frequent use of healthcare providers (p < 

0.05). Smartphone ownership was both associated with increased odds of using the Internet 

(odds ratio [OR] 2.98; 95% confidence interval [CI] 1.81, 4.91) and decreased odds of using 

brochures for health information (OR 0.64; 95% CI 0.41, 0.99). Older and Black survey 
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participants were less likely to use the Internet (p < 0.05). Spanish-survey respondents were 

less likely to use their family/friends for health information (OR 0.21; 95% CI 0.06, 0.69) 

but this relationship was reversed among English proficient Spanish-survey respondents (OR 

3.96; 95% CI 1.13, 13.94). Participants with a usual source of care had higher odds of using 

their provider as a source of health information (OR 2.27; 95% CI 1.41, 3.63). Income and 

gender were not found to be significant predictors for use of any particular source of 

information.

Health Information Seeking Preferences

Preferences for delivery of health information are shown by preferred language and 

smartphone ownership in figure 2. (Supplemental Digital Content 3 presents this data by 

language only.) Of the options on the survey, participants most frequently preferred email 

(overall: 425 participants, 41%) and brochures (overall: 409 participants, 40%) over text 

message (overall: 26%) or patient portal (overall: 12%).

Age was an important predictor of preferences for all four types of information with 

increasing age predicting high preference for brochures but lower preference for text 

message, email, and patient portal (p < 0.05). (Table 3 shows results of the multivariable 

analyses; results of bivariable analyses are presented in Supplemental Digital Content 5.) In 

multivariable analyses, a non-English language preference was associated with lower odds 

of preferring email (Spanish-survey: OR 0.30, 95% CI 0.11, 0.83; Chinese-survey: OR 0.25, 

95% CI 0.09, 0.71) but higher odds of preferring patient portals for Chinese-survey 

respondents (OR 6.08; 95% CI 1.76, 20.99). Smartphone-owning participants were more 

likely to prefer both text message and email (p < 0.05). Blacks and Asians were less likely to 

prefer patient portals (p < 0.05) while higher educated, higher income participants preferred 

email (p < 0.05). Women were more likely to prefer brochures (OR 1.47; 95% CI 1.11, 1.94) 

while US-born / native respondents were less likely to prefer brochures (OR 0.62; 95% CI 

0.38, 0.99).

DISCUSSION

In this study of health information seeking behaviors and preferences of a multi-lingual 

vulnerable cohort, we found that both language preference and smartphone ownership were 

significant predictors after accounting for known predictors of health information seeking 

behaviors and preferences, namely age, race/ethnicity, education and income. 5–9 Language 

preference was an important predictor among Chinese-speakers, a population not assessed 

by the parent national HINTS. Language was also important after accounting for English 

proficiency and health literacy, which is not currently assessed on HINTS. We also found 

rates of smartphone ownership (77%) in this vulnerable population consistent with that of 

the US population (78.2%) and higher than the most recent HINTS survey in 2017 (72.6%: 

HINTS 5, cycle 1).13 This study also oversampled from vulnerable populations that are less 

represented in the national HINTS survey (2017 national HINTS sample vs SF HINTS 

sample: 42% household income < $50,000 vs 85%; 2% LEP vs 33%; 13% Non-Hispanic 

Black vs 24%; 84% native-born vs 47%).13
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We found that language preference (even after considering English proficiency, nativity, and 

health literacy) impacted how frequently participants consulted friends/family for health 

information as well as their preference for email or patient portals to receive health 

information. Language was a more important (significant) predictor than English 

proficiency, which was not significantly associated with any health information seeking 

behaviors or preferences. This is inconsistent with literature that found English proficiency 

to predict online health-information seeking behaviors. 8 However, often English proficiency 

is asked without also assessing participants’ preferred language; these findings support prior 

studies that advocate assessing both English proficiency and language preference. 19

Nativity was also found to be significantly associated with preferring brochures as a source 

of information. This is consistent with prior literature that shows nativity predicts health-

information seeking behaviors even after adjusting for language preference and English 

proficiency.9 It is unclear what drives these differences, but it may suggest impact of 

acculturation that should be further explored.

Patient portals have been widely promoted as patient-centered, but overall few participants 

in our survey expressed this preference (overall 12%) in receiving health-related information 

from providers. This does not reflect aversion to mobile technology since participants 

preferred email (41%) and text message (26%) more frequently. Instead, it likely reflects 

that patient portal usability is often low and not optimized for mobile use. 20,21 Despite their 

overall lower use by patients, patient portals show promise in reaching Chinese-speaking 

population, as Chinese-speakers had higher odds of using them in comparison to other study 

groups.

The rate of smartphone ownership in this vulnerable population (77%) is consistent with 

national averages, suggesting the gap in smartphone ownership is starting to close in 

vulnerable urban populations.22 Our data is consistent with a study in East Harlem that also 

found high rates of smartphone ownership (82%).23 We also found that even in this 

vulnerable population, after considering other factors, smartphone ownership predicted use 

of the Internet or avoidance of brochures for health information as well as preference for 

email or text messaging for health information delivery. Given the importance of smartphone 

ownership in vulnerable populations, it is important that efforts to disseminate information 

to these groups are optimized for mobile viewing. Many health system websites and 

resources are not mobile friendly,24 potentially worsening information access disparities, 

since vulnerable groups disproportionately rely on mobile devices to access the Internet. 1

This study is limited by its sample from a single city, but this was done by design to help 

determine communication efforts for the San Francisco Cancer Initiative (SF CAN), an on-

going cancer prevention and early detection dissemination project in San Francisco.25 

Despite being a single city, we surveyed over 1000 residents and oversampled from groups 

that are underrepresented in HINTS.13 Nearly all respondents were members of racial/ethnic 

minority groups (only 4% were White), and approximately half had household income < 

$20,000 and limited health literacy. In addition, one-third were limited English proficient. 

We are unable to report a response rate since survey administrators did not record when 

approached individuals declined the survey, but in general, reviews of face-to-face surveys 
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show higher survey response rates than other survey methods.26 As a cross-sectional study, 

we are limited in the conclusions we can draw regarding causation.

Implications

Despite these limitations, this study has implications for members at various levels of the 

healthcare system. Stakeholders at all levels of the healthcare system need to acknowledge 

patient differences in health information seeking behaviors and preferences. Effective patient 

communication cannot occur with a one-size-fits-all approach; to ensure equal information 

access, health information needs to be tailored to be delivered in a culturally appropriate 

format.

For public health system leaders, clinicians, and direct healthcare providers in urban safety 

net settings, there are takeaways for how to deliver information. Although healthcare 

providers have been incentivized to use patient portals, vulnerable urban patients are less 

likely to prefer portals, which is consistent with previous literature.27 Instead, text 

messaging and email are preferred by patients, and is consistent with how patients currently 

use technology to communicate with their providers.28–30 In particular, providers and 

population health leaders should consider both language preference and smartphone 

ownership in considering how to disseminate information to reach all populations since both 

these factors were important predictors of how participants sought health information.

Health researchers need to concurrently measure language preference, English proficiency, 

and nativity among study participants to improve understanding about how these factors 

interact to impact disparities. Moreover, as the prevalence and importance of smartphone 

ownership in this study shows, greater representation of vulnerable populations in studies 

allows verification that findings in the general population also apply to vulnerable groups. 

Specific directions for future research include exploring: if and why patient portals are 

preferred by Chinese-speakers; the impact of language-concordant Internet or paper 

materials on preferences; and if provision of smartphone ownership modifies health 

information seeking behaviors / preferences.

Both developers of health information technology and health policy makers should 

acknowledge the patient preference for email and text message over current patient-facing 

health-specific communication tools (e.g., patient portals). Patient portal developers should 

improve portal usability to better meet the needs of vulnerable populations by learning from 

mobile health applications. 31 Concurrently, policy makers should consider regulation and 

encouragement of health information distribution through text message and/or email. In 

particular, only younger age and smartphone ownership predicted preference for text 

messaging; otherwise, it was equally preferred among all individuals, suggesting it may have 

potential to reach many groups.

The findings from this survey describe how a multi-lingual, urban cohort currently seek 

information and prefer to receive health information. We found language-based differences 

in where individuals sought information and how they preferred providers to disseminate 

information. Smartphone ownership was high and significantly impacted participants’ 

current behaviors for seeking and preferences for receiving health information. To prevent 
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exacerbation of health disparities, preference variations based on language preference and 

smartphone ownership need to be considered in designing health communication for diverse 

communities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 –. 
Sources Used for Health Information by Smartphone Ownership and Language
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Figure 2 –. 
Preferences for Sources of Provider Delivered Health Information by Smartphone 

Ownership and Language
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Table 1.

Demographic Characteristics of Participants by Preferred Language

Characteristic Trait All (n = 1027) English (n = 514) Spanish (n = 256) Chinese (n = 257)

Age (mean, SD) † ˆ 47.4 (16.7) 44.8 (15.6) 47.0 (15.3) 52.8 (18.9)

Female (n, %) 536 (52.2%) 286 (55.6%) 122 (47.7%) 128 (49.8%)

Race / Ethnicity (n, %) ‡

Non-Hispanic White 44 (4.3%) 43 (8.4%) 1 (0.4%) 0 (0.0%)

Non-Hispanic Black 243 (23.7%) 242 (47.1%) 1 (0.4%) 0 (0.0%)

Hispanic / Latinx 365 (35.5%) 115 (22.4%) 250 (97.7%) 0 (0.0%)

Non-Hispanic Asian / Pacific-Islander 317 (30.9%) 58 (11.3%) 2 (0.8%) 257 (100.0%)

Other 58 (5.7%) 56 (10.9%) 2 (0.8%) 0 (0.0%)

Born in the US (n, %) ‡ § † 482 (46.9%) 424 (82.5%) 33 (12.9%) 25 (9.7%)

Adequate English Proficiency (n, %) ‡ § † 683 (66.5%) 487 (94.8%) 109 (42.6%) 87 (33.9%)

Highest Education Attained (n, %) ‡ § †

Less than high school 236 (23.0%) 61 (11.9%) 88 (34.4%) 87 (33.9%)

High school or equivalent 305 (29.7%) 160 (31.5%) 75 (29.3%) 70 (27.2%)

Some college / vocational training 284 (27.7%) 167 (32.9%) 59 (23.1%) 58 (27.6%)

At least college graduate 186 (18.1%) 115 (22.4%) 31 (12.1%) 40 (15.6%)

Adequate Health Literacy (n, %) ‡ † ˆ 565 (55.0%) 322 (62.6%) 148 (57.8%) 95 (37.0%)

Household Income ‡ †

< $10,000 237 (23.1%) 129 (25.1%) 58 (22.7%) 50 (19.5%)

$10,000 to < $20,000 274 (26.7%) 117 (22.8%) 62 (24.2%) 95 (37.0%)

$20,000 to < $35,000 111 (10.8%) 50 (9.7%) 33 (12.9%) 28 (10.9%)

$35,000 to < $50,000 110 (10.7%) 58 (11.3%) 28 (10.9%) 24 (9.3%)

$50,000 and above 158 (15.4%) 94 (18.3%) 30 (11.7%) 34 (13.2%)

Smartphone ownership (n, %) ‡ ˆ 791 (77.0%) 398 (77.4%) 211 (82.4%) 182 (70.8%)

At least good health status ‡ † ˆ 681 (66.3%) 375 (73.0%) 167 (65.2%) 139 (54.1%)

At least one usual source of care ‡ † ˆ 848 (82.7%) 431 (84.2%) 222 (86.7%) 195 (75.9%)

‡
significant differences among all groups (p < 0.05)

§
significant differences between English and Spanish survey respondents (p < 0.0167)

†
significant differences between English and Chinese survey respondents (p < 0.0167)

ˆ
significant differences between Spanish and Chinese survey respondents (p < 0.0167)
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Note: Data was missing for < 10 participants for gender, education, presence of usual source of care; 17 participants for their country of birth; 22 
participants for education; and 107 participants for household income
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