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Immunization is ranked the number 1 public
health achievement in saving lives during the
20th century, as reported by the Centers for
Disease Control and Prevention.1 However,
despite recent success in reducing health
inequities in immunization rates in young
children,2 among some communities and
ethnic groups, immunization rates remain
below optimal levels.3,4

A core goal of Healthy People 2010 is
eliminating disparities in immunization rates
associated with race/ethnicity, income, geo-
graphic location, and other factors.5 Other
Healthy People 2010 goals are to reduce health
disparities in and deaths from cervical cancer
and to decrease cases of chronic hepatitis B
infection, which can lead to liver cancer.5 The
incidence of both these cancers can be signif-
icantly lowered through immunization.6,7

Rates of liver and cervical cancer are 3 to
4 times as high among the Hmong in California
as they are as among other Asians/Pacific
Islanders in California.8 The Hmong are also
much less likely than are other ethnic groups in
California to have their cancers diagnosed at an
early, treatable stage; prevention is key to
reducing the cancer burden in this population.9

Up to 60% of liver cancer and 70% of cervical
cancer can be prevented by adequate immu-
nization,10 but the Hmong are the least likely
among Asian/Pacific Islander groups to obtain
these immunizations for their children.11 Our
literature searches in MEDLINE and CINAHL
revealed little research on specific barriers to
immunization among the Hmong.

After the end of the Vietnam War in 1975,
Hmong refugees from Laos were resettled in
several nations, with the majority coming to the
United States. By 2000, US residents of solely
Hmong origin numbered 169428, with the
largest concentration (65095 persons) in
California.12 In 2004, California experienced
another significant surge of Hmong refugees
when the US government reclassified the
Hmong held in the Wat Tham Krabok refugee

camp in Thailand as refugees and permitted
their entry to the United States.13 These15000
Hmong refugees present unique health needs
arising from their long internment. Hmong
refugees were reported to be underimmunized
in the Wat Tham Krabok camp, and upon
entrance to the United States they were pro-
vided with only the first dose of multiple-dose
vaccinations.14 Adequate immunization cover-
age requires multiple doses given in specific
sequences to be fully effective.15 Outreach and
follow-up are needed—to protect individuals
as well as the general public—for the Hmong
community.

We used the social determinants of health
framework to estimate the effects of sociocul-
tural and economic factors on adequate im-
munization.16 Previous studies on barriers to
immunization indicated that poverty, language
usage, education, nativity, race/ethnicity, ac-
cess to health care, and other factors may
contribute to inadequate immunization.17–22

The linkages and relationships among these
factors have not been fully explored.

To identify sociocultural factors that affect
immunization rates among the Hmong, we

used structural equation modeling, which
allowed us to use manifest (or observed) vari-
ables to estimate the causal effects of latent (or
unmeasured) variables. In structural equation
modeling analysis, each latent variable repre-
sents a composite of manifest variables. Each
model is tested to determine whether it is
consistent with the empirical data.23,24 Struc-
tural equation modeling techniques permit
a more parsimonious analysis and provide
a framework for demonstrating relationships
among theoretical constructs in addition
to representing data.25 Structural equation
modeling also considers differences among
individual survey scores that may account
for imperfect score validity and reliability.23

We hypothesized that nativity, type of health
care provider, and socioeconomic position
would predict perceptions of barriers to
immunization.

METHODS

We conducted a community-based partici-
patory research (CBPR) study.26 CBPR empha-
sizes working with rather than in communities

Objectives. We explored factors associated with perception of barriers to

immunization among parents of Hmong origin in California, whose children

experience persistent immunization inequities even with health insurance.

Methods. A partnership of academic researchers and members of the Hmong

community conducted a community-based participatory research project. We

collected data in naturalistic settings with a standardized instrument. We

analyzed responses from 417 parents and caregivers and created a structural

equation model to determine factors that contributed to perceived barriers.

Results. Of 3 potential contributing factors to perceived barriers—nativity,

socioeconomic position, and use of traditional Hmong health care (i.e., consul-

ting shamans and herbalists)—the latter 2 significantly predicted higher per-

ceived barriers to immunization. Nativity, indicated by years in the United States,

age of arrival in the United States, and English language fluency, did not predict

perceived barriers.

Conclusions. Interventions aimed at reducing immunization inequities should

consider distinct sociocultural factors that affect immunization rates among

different refugee and immigrant groups. (Am J Public Health. 2010;100:839–845.

doi:10.2105/AJPH.2009.175935)

RESEARCH AND PRACTICE

May 2010, Vol 100, No. 5 | American Journal of Public Health Baker et al. | Peer Reviewed | Research and Practice | 839



and specifying social change as a desired out-
come. CBPR is a socioecological approach to
research with a concentration on the social,
environmental, and behavioral determinants
of health and how these factors influence health
inequities.26 The CBPR partnership for our
study included the principal investigator
(D.L.B.) and members of the Hmong Women’s
Heritage Association, which serves the Hmong
community in the Central Valley of California.
The partners identified a critical need to un-
derstand the reasons for low immunization
rates in the Hmong community and ultimately
to create policy, advocacy, and service inter-
ventions to improve immunization rates.

Measurement

Our data collection instrument was the
23-item Search for Hardship and Obstacles
to Shots (SHOTS) survey,27 which solicits re-
sponses on a Likert scale. Previous research
found that parental perceptions of perceived
barriers to immunization predicted immuniza-
tion status.28 The SHOTS instrument was
based on the Triandis adaption of the theory
of reasoned action.29 This model is derived
from health promotion theory but also con-
siders the social determinants of health, such as
the availability of health care and its influence
on health choices.29,30

The SHOTS instrument has 3 subscales,
each representing a type of perceived barrier:
(1) access to immunization (e.g., ‘‘The clinic/
facility wasn’t open at the time I could go’’),
(2) concerns about vaccines (e.g., ‘‘I worry what
is in the shots’’), and (3) belief that immuniza-
tion is not important (e.g., ‘‘I don’t think kids
shots are important’’). A higher score registers
greater perception of barriers to immunization.
We used Jones et al.’s adaptation of the Brislin
method for back-and-forth translation to
translate the survey into Hmong.31 The trans-
lated instrument was reviewed by bilingual
Hmong community members through cogni-
tive interviewing to ensure content validity
and then field tested.

Procedure

We recruited our cross-sectional conve-
nience sample in 2008 through enrollment
at natural settings in the Central Valley and
San Joaquin Valley, with 95% of participants
recruited during Hmong New Year events.

These events attract a broad cross section of the
Hmong community and are the largest and most
heavily attended social events of the year.32

Additional participants were recruited during an
event at a school with high Hmong student
enrollment and at several sports events that
were linked with the New Year celebrations.

Volunteers were eligible if they were of
Hmong origin, were aged18 years or older, had
lived in the United States for at least1year, had
at least 1 child in the home who was aged
younger than 9 years, and reported being able
to read and write in either Hmong or English.
Our requirement that participants had lived in
the United States for at least1year ensured that
we did not have very recent refugees who
might have received health services provided
to refugees that were not generally available in
the community. Participants with children aged
younger than 9 years would have had more
recent experiences with immunization and
therefore better recall about them. We offered
the questionnaires in both Hmong and English
versions, and the majority of participants
(64%) chose to complete the English version.
Bilingual Hmong interpreters were available
for participants who needed minimal assistance
with completing the questionnaires. Partici-
pants received a $5 gratuity for their time.

We compared our sample with the data for
the Hmong from the 2000 Census33 and found
that it reflected the larger Hmong population
well in median income (sample, $20000–
$30000; census tract, $24542), percentage
who spoke English only (sample, 5.5; census
tract, 4.6), and percentage with some high
school education (sample, 47; census tract, 46).

We used G*Power3 software (available at:
http://www.psycho.uni-duesseldorf.de/aap/
projects/gpower) to determine that we re-
quired at least 220 participants to yield suffi-
cient power for our statistical analyses
(power=0.9 level; large effect size=0.5;
a=0.05).34 However, we collected as many
surveys as possible within the constraints of the
study’s time line so that future social marketing
regarding immunizations could draw on the
most accurate information about the social
demographics of Hmong in central California.

Data Analysis

We conducted a bivariate correlation to
examine significant associations between

sociodemographic variables and the total score
from the SHOTS survey. Significant variables
from the correlation were then included in
a multiple regression analysis to predict the
independent effects of the variables. The scores
from each of the 3 subscales of the SHOTS
survey served as the dependent variables in the
multiple regression. The predictor variables
included education, income, language used for
reading or speaking, age of arrival in the United
States, number of years living in the United
States, and type of nonemergency health care.
For participants who were born in the United
States, we coded age of arrival as zero. We
examined participants’ use of traditional
Hmong health care practice to determine
whether it had any significant effect on per-
ceived barriers, because vaccines must be
obtained through Western health care pro-
viders. We recoded type of health care services
and predominant language used for reading
or speaking as dummy variables.

We conducted data analyses with SPSS
version15.0.35 We set significance levels at .05
(2 tailed) and eliminated missing values with
the listwise method. Tolerance and variance
inflation factor values from the regression
model met criteria for nonsignificant multi-
collinearity (minimum tolerance=0.40; maxi-
mum tolerance=0.99; variance inflation factor
range=1.01–2.52). The Durbin-Watson value
was 1.31; therefore, the residuals in the model
did not present heteroscedasticity.

Drawing on the social determinants of health
framework and past research,17–21 we specified
2 latent factors for the structural equation
modeling that were found to be associated with
immunization status: nativity and socioeco-
nomic position (SEP). The manifest variables
of educational attainment and household in-
come represented the latent factor of SEP. The
manifest variables of language predominantly
used for reading or speaking, number of years
living in the United States, and age of arrival
in the United States were entered in the model
as the latent factor of nativity. A higher value
for nativity indicated that participants were
more native to the United States, regardless of
birthplace. Because shamans and herbalists are
an important source of health care for many
Hmong,36 use of traditional Hmong health care
practice was also entered as a predictor in the
model. Traditional Hmong health care, defined
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as patronage of shamans and herbalists as
health care providers, either alone or in com-
bination with Western health care, was entered
as a dichotomous variable, with 1=use of
traditional Hmong health care and 0=no use
of traditional Hmong health care.

To account for a possible variable that
would explain the relationships of the predic-
tors in the model, we allowed SEP, nativity, and
traditional Hmong health care to correlate. For
the latent variables nativity and SEP, the in-
dicators for years of living in the United States
and income served as reference variables,
and their direct effects on the latent variables
were specified at 1.00. We determined the
degree of fit of the structural model to the data
by a set of recommended goodness-of-fit
indexes for structural equation modeling.24 We
conducted the structural equation modeling
analysis with LISREL version 8.80 structural
equation modeling software and used a maxi-
mum likelihood estimation.37

RESULTS

We analyzed responses from 417 Hmong
participants, most of whom were female (ap-
proximately 71%) and married (approxi-
mately 86%). Most participants (82%) were
aged 40 years or younger (range=18–59
years; mean=32.7 years; interquartile range
[IQR] =12.0; 95% confidence interval
[CI]=31.8, 33.5). The vast majority of partici-
pants were born outside of the United States
(approximately 58% in Laos and approxi-
mately 22% in Thailand; Table 1). When we
included US-born participants in the calcula-
tion, the mean age of arrival in the United
States was 14.5 years (IQR=19; 95% CI=13.4,
15.7); when we excluded persons born in this
country, it was 18.1 years (IQR=15; 95%
CI=17.0, 19.3). The average number of years
lived in the United States was 18 (IQR=18;
95% CI=17.01, 18.9). Only 5% of participants
reported not having any health insurance. The
most common types of health insurance were
Medicaid (52%) and private insurance (42%).

Bivariate and Multiple Regression

Analyses

Mean score for the SHOTS complete scale
was 24.97 (SD=19.4; IQR=30.0; 95%
CI=23.08, 26.87; range=0.0–83.0). Our

bivariate correlation found no significant asso-
ciation of age, gender, or country of birth
with perceived barriers. We found significant
negative correlations for education (r=–0.17;
P=.001), income (r=–0.19; P<.001),
years lived in the United States (r=–0.12;
P=.015), and language (r=–0.28; P<.001).
Age of arrival in the United States was posi-
tively correlated with perceived barriers
(r=0.14; P=.005).

The majority of respondents (approximately
68%) received nonemergency health care from
providers in private practice and health main-
tenance organizations; we therefore chose this
type of health care service as the reference
group in the regression analysis. Factors that
retained significant associations with perceived
barriers to immunization in the multiple re-
gression were income, language, any use of
traditional Hmong health care, and no health
care. The strongest associations, particularly for
difficulties with access to immunization, were
with speaking only or mostly Hmong and using
traditional Hmong health care, either alone
or in combination with Western health care
providers (Table 2). Education, age of arrival,
and use of community clinics were not signif-
icant predictors for any of the 3 subscales.
We found a significant correlation with years
lived in the United States only for the opinion
that immunization was not important.

Structural Equation Modeling Analysis

Table 3 shows coefficients and t values from
the structural equation modeling analysis. In
our measurement model of the latent factors,
all tested indicators showed significant associ-
ations. The goodness-of-fit indexes revealed
a good fit of the model to the data (df=16;
c2=43.55; P<.001; root mean square error
for approximation=0.071; comparative fit
index=0.977; Tucker–Lewis index=0.948).
We observed significant correlations in all 3
subscales (covariance range=0.47–0.60; all,
P<.001). Being native to the United States was
positively correlated with SEP (r=0.80; co-
variance=0.30; P<.001); we found no corre-
lation for SEP or nativity with use of traditional
Hmong health care (r=0.01 and 0.03,
respectively).

In our path analysis, in which nativity, SEP,
and traditional Hmong health care predicted
perception of barriers for each of the 3

TABLE 1—Sociodemographic

Characteristics of Hmong Respondents

(N=417): California, 2008

No. (%)a

Women 294 (70.5)

Men 122 (29.3)

Age,b y

18–30 205 (49.3)

31–40 136 (32.7)

41–50 63 (15.1)

51–59 12 (2.8)

Country of birth

Laos 240 (57.6)

Thailand 92 (22.1)

United States 80 (19.2)

Other 4 (1.0)

Language used for reading or speaking

Hmong only 101 (24.2)

Mostly Hmong, some English 149 (11.5)

Hmong and English equally 135 (32.4)

Mostly English, some Hmong 108 (25.9)

English only 23 (5.5)

Marital status

Married 357 (85.6)

Separated, divorced, or widowed 22 (5.3)

Single 17 (4.1)

Living with partner 16 (3.8)

Education

No formal education 72 (17.3)

Vocational or adult school 60 (14.4)

£ Eighth grade 28 (6.7)

Some high school 34 (8.2)

High school graduate 82 (19.7)

Some college 76 (18.2)

‡ College graduate 50 (12.0)

Annual household income, $

0–30 000 203 (49.8)

30 001–60 000 155 (37.1)

> 60 000 50 (12.0)

Type of nonemergency health carec

Western, private practice or HMO 282 (67.6)

Western, community clinic 55 (13.2)

Traditional only 39 (9.4)

Western and traditional 32 (7.7)

No health care provider 5 (1.2)

Note. HMO = health maintenance organizations.
aPercentages do not equal 100 because of missing items.
bMean= 32.7; SD =8.5.
c Western indicates health care from conventional
American providers; traditional indicates care from
Hmong shamans and herbalists.
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subscales, correlations of nativity with per-
ceived barriers did not reach statistical signifi-
cance for any of the subscales, even though
language was 1 of the indicators. The direct
effect of SEP on perceived barriers was signif-
icant for 2 of the 3 subscales: access to
immunization and belief that immunization
was not important. The direct effect of tradi-
tional Hmong health care on perceived barriers
was significant for all 3 subscales. Of the 3
predictors in the model, SEP had the strongest
association: higher SEP significantly predicted
lower perceived barriers to immunization
(Figure 1).

DISCUSSION

To our knowledge, ours was the first study to
explore barriers to immunization among
Hmong living in the United States. We identi-
fied 3 main factors as potential contributors to
perceived barriers to immunization: nativity,
SEP, and use of traditional Hmong health
care practices. Previous research found that
patterns of vaccination varied among immi-
grant groups. One study found that children of
foreign-born mothers who had resided in the
United States for 5 years or less were less likely
than were children whose mothers arrived
earlier to have received all recommended
vaccinations.17 However, a study in Germany
found that less acculturation was positively
associated with receiving vaccination but not
with completion of the entire recommended
schedule of vaccines.38 Vaccination status may
also be influenced by attitudes toward vaccines
prior to emigration.38

Our findings did not identify nativity in the
United States as a significant predictor for
perception of barriers to immunization. This
implies that Hmong parents who are US born
or have lived in this country longer may
continue to face barriers similar to those of
parents who are more recent immigrants.
However, the strong correlation between
nativity and SEP suggests that nativity may
contribute indirectly to perception of barriers.
Further, the different experiences of immigrant
groups may give rise to different interactions
with the health care system and to different
perceptions about immunization and how to
obtain it.

Participants who reported patronizing sha-
mans or herbalists for health care were more
likely to perceive barriers to immunization than
were parents who sought health care solely
from Western providers. A Hmong shaman we
consulted for our study stated that shamans in
general have no objection to immunization.
‘‘Shamans work on the spirit; we ask our clients
to go to their doctor for preventions like shots’’
(T.S. Her, Hmong shaman, oral communica-
tion, March 2009).

In our discussions with Hmong community
partners, we explored 2 possible explanations
for the correlation we observed. First, it is
possible that Hmong parents who seek services
from shamans and herbalists have different
perceptions about the efficacy and safety of
interventions, such as immunization, in pre-
venting disease. Qualitative research has dem-
onstrated that Hmong in the United States
blend and adapt traditional animism with
Western medicine to interpret the role and
possible failure of immunization in an out-
break.39 Hmong often use a multifaceted,
hybrid pathway in seeking health care that

incorporates Western medicine (for acute
physical illness) and consultation with a shaman
(for illnesses presumed to be spiritual or for
which Western medicine has failed to provide
an adequate cure or explanation).40,41 Despite
shamans’ acceptance of immunization, Hmong
parents who consult a shaman for health care
may be blending ways of understanding health
and may be distrustful of aspects of Western
medicine, including immunizations.

Another explanation is that parents who seek
services from shamans and herbalists may not
seek (or may seek less often) routine medical
care from Western health care providers. As
a result, they may experience barriers arising
from inconsistent health care or from the ab-
sence of a trusting relationship with a primary
care provider. Studies have found that individ-
uals who do not have regular care providers are
more likely to be underimmunized or behind
schedule in receiving immunization.42,43

Our Hmong respondents who patronized
shamans and herbalists were a heterogeneous
group. The use of shamans and herbalists was
not associated with age, SEP, or nativity.

TABLE 2—Multiple Regression Analysis of Sociodemographic Variables and Perceptions

of Barriers to Immunization Among Hmong Respondents, by SHOTS Subscale:

California, 2008

Subscale 1—Accessa

(n = 368)

Subscale 2—Safetyb

(n = 377)

Subscale 3—Importancec

(n = 378)

b (SE) B P b (SE) B P b (SE) B P

Income –0.83 (0.28) –0.15 .003 –0.29 (0.17) –0.09 .088 –0.33 (0.13) –0.13 .015

Education –0.30 (0.22) –0.07 .184 0.02 (0.14) 0.01 .872 –0.05 (0.11) –0.03 .650

Age of arrival in United States, y –0.03 (0.07) –0.03 .637 0.01 (0.04) 0.02 .778 –0.04 (0.03) –0.09 .233

Years lived in the United States 0.02 (0.08) 0.01 .856 0.05 (0.05) 0.07 .334 0.08 (0.04) 0.15 .037

Languaged

Hmong or mostly Hmong 7.40 (1.77) 0.28 .000 2.64 (1.11) 0.17 .018 1.86 (0.87) 0.15 .032

Hmong and English equally 5.50 (1.87) 0.16 .003 4.08 (1.15) 0.20 .000 3.28 (0.90) 0.21 .000

Type of nonemergency health caree

Western, community clinic –2.27 (1.77) –0.06 .200 –1.17 (1.06) –0.06 .272 –1.40 (0.83) –0.09 .095

Western and traditional 7.14 (1.91) 0.18 .000 4.36 (1.19) 0.18 .000 3.02 (0.93) 0.16 .001

Traditional only 7.13 (1.86) 0.18 .000 3.57 (1.18) 0.15 .003 1.25 (0.90) 0.07 .167

No health care provider 12.87 (4.50) 0.13 .005 7.24 (3.13) 0.11 .021 1.71 (2.21) 0.04 .440

Note. SHOTS = Search for Hardship and Obstacles to Shots. Analysis was restricted to participants without missing values.
aThis subscale assessed barriers such as inconvenient clinic hours (R2 = 0.22; F10 367 = 10.15; P < .001).
bThis subscale assessed concerns about vaccine safety (R2 = 0.13; F10 376 = 5.51; P < .001).
cThis subscale assessed beliefs about the importance of immunization (R2 = 0.12; F10 377 = 4.90; P < .001).
dReference group for language was English and mostly English.
eWestern indicates health care from conventional American providers; traditional indicates care from Hmong shamans and
herbalists. Reference group was Western health care providers in private practice and health maintenance organizations.

RESEARCH AND PRACTICE

842 | Research and Practice | Peer Reviewed | Baker et al. American Journal of Public Health | May 2010, Vol 100, No. 5



Historically, the Hmong employed several
types of traditional healers, and they continue
to influence Hmong health practices.40 In Laos
and later in the United States, Hmong custom-
arily resorted to Western health care only as
a last resort because shamans address balance
within the body and soul, a traditional priority
in this community.44,45 However, this trend
may be changing: 42% of younger (aged 18–
44 years) Hmong prefer to see a Western
provider when a known illness is suspected.46

In addition, approximately 40% of Hmong
have converted to a Western Christian religion
and may consider use of a spiritual shaman
a significant contradiction to their religious
beliefs.47,48 Cultural attitudes, values, and be-
haviors influence when, where, why, and with
whom a person of Hmong origin seeks health
care services, including prevention services
such as immunization.39,45,47

Our participants who had lower SEP were
significantly more likely to perceive greater
barriers to immunization, especially regarding
access and perception of the importance of
immunization. These results indicate that
Hmong children, despite having health insur-
ance, are at risk for underimmunization.
Hmong Americans have the highest poverty
and unemployment rates of all Asian/Pacific
Islander groups in the United States.49 Health
insurance alone is not sufficient to create
access for marginalized groups that lack re-
sources such as English language fluency and
transportation.

Limitations

We conducted a structural equation model-
ing analysis of data from a Hmong population;
replicating the model in other immigrant
groups would help to establish its validity.

Because we used a community-based survey,
we may have missed barriers not captured in
the instrument. We recruited a convenience
sample of our target population at public
events, where participants approached the data
collection tables and no information could be
collected on the characteristics of those who
did not volunteer.

Our inclusion criteria required that parents
have at least 1 young child in the home; our
findings therefore may not apply to Hmong
parents with adolescents. Because literacy in
either Hmong or English was required to
participate, the results may have underesti-
mated perceived barriers to immunization in
the overall Hmong community, particularly
among people unable to read or write.

Conclusions

Our exploration of the reasons for Hmong
children failing to receive adequate and timely
immunization identified several sociocultural
factors that directly or indirectly contribute to
barriers to immunization. Interventions aimed at
reducing immunization inequities need to con-
sider the complex interplay of personal and
environmental components that affect access to
and utilization of health care, as well as the
distinct worldviews and cultural beliefs among
different immigrant and Asian/Pacific Islander
groups. Further research is needed about the
health-seeking behaviors of immigrants who have
health insurance and about the most effective
interventions to improve immunization rates.

The CBPR team, which includes Hmong
shamans, plans to launch a social marketing
campaign in the Hmong community and to
advocate for adult educational programs,
meaningful employment services, and cultur-
ally responsive health care systems. We also
plan to advocate for disaggregation of Asian/
Pacific Islander health data to allow for spe-
cific immunization rate tracking of subgroups
such as the Hmong and inclusion of tradi-
tional healers as part of health care teams to
enhance culturally responsive care. j
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