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First generation Latinos often have better health behaviors and outcomes than second and third generation
Latinos. This study examined the correlates of seasonal influenza vaccinations among Mexican-identified
(Mexican) adults, who make up the largest Latino subgroup in California. A sample of Mexican adults (N =
7493) from the 2011–12 California Interview Health Survey was used to compare the odds of first, second, and
third generation Mexicans receiving influenza vaccinations in the past year. We performed a logistic regression
taking into account socio-demographic characteristics, health status, and access to care.We repeated the analysis
after stratifying for nativity, and then age. Being a second (odds ratio (OR)= 0.74, confidence interval (CI): 0.59,
0.92) and third generation or higher (OR = 0.66, CI: 0.51, 0.86) Mexican was associated with lower odds of get-
ting an influenza vaccination compared to first generationMexicans. Having a chronic disease, and access to care
was associated with higher odds of vaccination, while lower age was associated with lower odds of vaccination
among both US-, and foreign-born Mexicans. Given that the majority of Mexicans in California are US-born, the
fact that being second- and third-generationMexicanswas associatedwith lower influenza vaccination rates is of
significant concern.

© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Seasonal influenza (the flu) has a substantial economic impact due
to lost productivity and absence fromwork (Klepser, 2014). Routine an-
nual flu vaccinations are recommended by the CDC for all persons 6
months or older, and who do not have contraindications (Jefferson
et al., 2014). Despite the CDC's recommendations, the general US popu-
lation has low vaccination rates, with Latinos having lower vaccination
rates than non-Hispanic (NH) Whites (Lu et al., 2014). Latinos are the
fastest growing ethnic group in the US and CA (Livingston et al., 2008;
U.S. Census Bureau, 2015), so understanding the correlates of vaccina-
tion is important for increasing vaccine uptake in this group.

Research suggests that younger and low SES individuals are less like-
ly to be vaccinated (Gu and Sood, 2011; Takayama et al., 2012). Second
generation Latinos tend to be younger, but also tend to bemore educat-
ed, and primarily English speaking when compared to first generation
Latinos (Hugo Lopez, 2009; Pew Hispanic Center, 2009; Taylor et al.,
2012). Because correlates vary by generation (Gu and Sood, 2011;
Takayama et al., 2012; Nagata et al., 2013), flu vaccination may also
vary by generation status among Latinos. Patterns of health behaviors

among Latinos suggest an immigrants' paradox, where low acculturat-
ed, low SES, first generation individuals engage in higher rates of protec-
tive behaviors than more highly acculturated, higher SES, second
generation individuals (Aguirre-Molina andMolina, 2011). This pattern
may extend to vaccination. On the other hand, prior research also sug-
gests that insurance coverage is the strongest predictor of flu vac-
cination in the US (Takayama et al., 2012), and first generation Latinos
are more likely to be uninsured than second generation Latinos
(Rodriguez et al., 2009).

While understanding if flu vaccination varies by generational status
among Latinos is important, most literature on preventive care utiliza-
tion treats Latinos as a homogenous group even though Mexicans and
Central Americans are less likely to utilize preventive care than other
Latino subgroups (Vargas Bustamante et al., 2010). This ethnic subgroup
difference in preventive care utilization has significant implications for
the US health-care system, as Mexicans are the largest Latino subgroup
in the US, andmade up 30.7% of CA's population in 2010 (CA is the state
with the largest number of Latinos in the US) (U.S. Census Bureau,
2015).

This study examines whether or not flu vaccination is correlated
with generational status among Mexicans in CA. Additionally, this
study examines other potential demographic, health status, and
healthcare access correlates of flu vaccination among Mexican adults
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in CA. By examining the vaccination behaviors by generation among
Mexicans in California, we may identify trends to be studied in other
states with significant Mexican populations, and important groups for
whom targeted interventions may be needed to increase vaccination
rates.

Methods

We used persons who selected “Mexican” as their ethnicity (N =
7493) in the 2011–2012 adult public use file of the California Health In-
terview Survey (CHIS) (California Health Interview Survey, 2014). The
primary outcome was whether or not the respondent had received an
influenza vaccine in the last 12 months. Independent variables were
drawn from prior literature (Gu and Sood, 2011; Nagata et al., 2013),
and included demographic categories, income to federal poverty level
(FPL) ratio (household income divided by FPL) divided into poor (0–
0.99), near poor (1–1.99), or above poor (2.00 or above), employment
status (employed or not employed), family type includes children,
self-rated health is good (self-rated health is described as excellent,
very good, or good), diagnosis with one of 8 chronic diseases (asthma,
diabetes or prediabetes, heart disease, stroke, arthritis, gout, or lupus),
and respondent is a monolingual English-speaker (speaks primarily En-
glish at home). We controlled for healthcare utilization via number of
doctor visits in the previous year, and for insurance status, both of
which have been shown to be correlates of flu vaccination (Nagata
et al., 2013). Generational status was measured using the individuals'
and their parents' place of birth (either in theUSor in a foreign country).
Foreign-born Mexicans were classified as first generation, second gen-
eration was defined as US-born with one foreign-born parent, and
third or above generation (referred to as third) was defined as US-
born with two US-born parents.

We used multivariable binary logistic regressions, weighted ac-
cording to CHIS directions (UCLA), to test the association between

generational status and receiving an influenza vaccine among all
Mexican-identified adults (N= 7466, Model 1). We then ran two anal-
yses examining the determinants of receiving an influenza vaccine,
stratifying by nativity. First we examined US-born Mexican-identified
adults in California (N = 3142, Model 2), then foreign-born Mexican-
identified adults in California (N=4324, Model 3). Because vaccination
behavior is likely to vary by age we stratified our sample by age (18 to
39, 40–64, and 65 or older). Calculations were done in Stata/MP 13 for
Windows. Variance inflation factors for all models were under 2.

Results

The seasonal influenza vaccination rate among all Californians was
36% (online appendix Table A). Among NH Whites it was 41%, but
among all Mexicans it was 30%, (online appendix Table A). Vaccination
rates were 26% (95% CI: 25, 28) amongUS-bornMexicans and 33% (95%
CI: 30, 35) among foreign-born Mexicans (Table 1). Vaccination rates
increased across age groups consistently both among all Californians
and among all Mexicans. US-born Mexicans were on average more
than 7 years younger than foreign-born Mexicans (mean age being
35.7 (95% CI: 35, 36.4)), for US-born and 43.4 (95% CI: 43, 43.9) for
foreign-born. 67% of US-born Mexicans were ages 18–39, while 59% of
foreign-born Mexicans were older than 40. SES varied as well, as 58%
of foreign-born Mexicans had less than a high school education, while
the mean income to FPL ratio was 1.78 (the mean for US-born individ-
uals was 3.16).When looking at language status, more US-born individ-
uals were English monolinguals (37%) compared to foreign-born
individuals (2%)

When examining all Mexican-identified adults (Table 2, model 1),
we found being a second (OR = 0.74, CI: 0.59, 0.92) and third genera-
tion (OR = 0.66, CI: 0.51, 0.86) Mexican was associated with lower
odds of receiving an influenza vaccination compared to first generation
individuals. Being 18 to 39 (OR = 0.20, CI: 0.15, 0.26), 40 to 64 (OR =

Table 1
Demographic characteristics of Mexican-identified persons in the California Health Interview Survey 2011–12, stratified by nativity.

All Mexicans US-born Mexicans Foreign-born Mexicans

N = 7493 N = 3162 N = 4331

% or M (95% CI) % or M (95% CI) % or M (95% CI)

Flu vaccination in last 12 months 30% (28, 31) 26% (25, 28) 33% (30, 35)
Generation

First generation 55% (53, 56)
Second generation 29% (28, 31) 64% (62, 67) Not applicable
Third generation 16% (15, 17) 36% (33, 38) Not applicable

English monolingual (only English spoken at home) 18% (17, 19) 37% (35, 40) 2% (2, 3)
Age (continuous) 39.9 (39.5, 40.3) 35.7 (35, 36.4) 43.4 (43, 43.9)

18 to 39 53% (52, 54) 67% (65, 69) 41% (39, 43)
40 to 64 40% (38, 41] 26% (24, 28) 52% (50, 54)
65 or older 7% (7, 8) 7% (6, 9) 7% (6, 8)

Female 51% (50, 52) 51% (49, 53) 51% (49, 53)
Married 49% (47, 50) 34% (32, 37) 60% (58, 63)
Employed 59% (58, 61) 60% (57, 62) 59% (57, 61)
Family type includes children 46% (45, 48) 34% (31, 37) 56% (54, 59)
Education

Below high school 37% (36, 38) 12% (11, 14) 58% (56, 60)
High school 29% (27, 30) 37% (35, 39) 2% (20, 23)
Some college 22% (21, 23) 33% (31, 36) 13% (11, 15)
College plus 12% (11, 13) 17% (16, 20) 7% (6, 8)

Income to federal poverty level ratio (continuous) 3.16 (3.00, 3.32) 1.78 (1.69, 1.88)
0 to 99 (poor) 30% (29, 32) 22% (20, 24) 37% (35, 40)
1.00 to 1.99 (near poor) 29% (28, 31) 23% (20, 25) 35% (33, 37)
2.00 or above* (above poor) 40% (39, 42) 56% (53, 59) 28% (25, 30)

Insured 70% (68, 71) 77% (74, 79) 64% (62, 67)
Number of doctor visits in the last 12 months 2.66 (2.53, 2.79) 2.41 (2.28, 2.53)
Self-rated health is good 72% (70, 73) 81% (79, 83) 64% (62, 66)
Diagnosed with chronic disease 26% (25, 28) 25% (23, 28) 27% (25, 29)

Notes: We report the unweighted N, and weighted proportions and means in this table. Data has been weighted per CHIS directions.
Bolded entries are significantly different at the p ≤ 0.05 level. We tested whether or not US- and foreign-born Mexicans varied on the various characteristics presented above. Due to the
weighted nature of the data testing OLS and logistic regressions were used to test for differences.While age and income to federal poverty threshold level was categorized in our analysis,
we tested whether or not the means of these variables varied between the two groups. Education was not available as a continuous variable.
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