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Editor’s Note
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b Background: Although upper respiratory infections (URIs)

take a major social and economic toll, little research has

been conducted to assess the impact of educational in-

terventions on knowledge, attitudes, and practices of com-

munity members regarding prevention and treatment of

URIs, particularly among recently immigrated urban Latinos

who may not be reached by the mainstream healthcare

system.

b Objectives: The objective of this study was to assess the

impact of a culturally appropriate, home-based educational

intervention on the knowledge, attitudes, and practices re-

garding prevention and treatment of URIs among urban

Latinos.

b Methods: Using a pretestYposttest design, Spanish-language
educational materials available from sources such as the

Centers for Disease Control and Prevention were adapted

based on feedback from community focus groups and pro-

vided to households during an in-person home visit every

2 months (generally three to four visits). Outcome data re-

garding knowledge, attitudes, and practices were collected

in home-based interviews using an 85-item instrument

adapted and pilot tested from three other validated instru-

ments. Nonparametric and multiple linear regression ana-

lyses were used to summarize data and identify predictors

of knowledge scores.

b Results: Four hundred twenty-two households had complete

data at baseline and 6 months. Knowledge and attitude

scores were improved significantly, and use of alcohol hand

sanitizer and rates of influenza vaccine were increased sig-

nificantly (all p G .01).

b Discussion: Although this home-based educational interven-

tion was successful in improving knowledge, attitudes,

and self-reported practices among urban Latinos regard-

ing prevention and treatment of URIs, further research is

needed to determine the cost-effectiveness of such a

person-intensive intervention, the long-term outcomes, and

whether less intensive interventions might be equally

effective.

b Key Words: community health & Hispanic & Latino & upper

respiratory infections

U pper respiratory infections (URIs) such as the com-
mon cold and influenza are ubiquitous around the

world. The common cold is generally self-limited and is
characterized by symptoms that last approximately a week.
On average, adults have 2Y4 colds and children have 6Y10
colds each year (National Institute for Allergy and Infec-
tious Diseases, 2008). Despite the generally benign nature of
URIs, there are considerable economic and social costs due
to lost time at school and work, reduced productivity, and
increased or inappropriate use of healthcare resources and
antibiotics. Annually, people in the United States have ap-
proximately 1 billion colds, which account for approxi-
mately 25 million primary care visits, 1.6 million visits to
the emergency department, and 42 million missed work or
school days (Gonzales et al., 2006; National Institute for
Allergy and Infectious Diseases, 2008).

Primary interventions to prevent URI transmission
include hygiene, education, and influenza vaccination.
Although leading health indicators such as influenza and
pneumococcal vaccination rates continue to lag behind for
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Latinos (Chowdhury, Balluz, Okoro, & Strine, 2006),
long-term, culturally appropriate education strategies
regarding URIs have been minimal among recently immi-
grated Latinos who may be outside the mainstream
healthcare system. The aim of this study was to assess the
impact of a culturally appropriate, home-based educational
intervention on the knowledge, attitudes, and practices
regarding prevention and treatment of URIs among urban
Latinos.

Etiology and Impact of Common URIs
The common cold is caused most frequently by 1 of 9100
serotypes of rhinovirus; by the age of 2 years, 990% of
children have antibodies against rhinovirus (Savolainen,
Blomqvist, & Hovi, 2003). Despite their ubiquitous nature,
rhinoviruses are not well described. More than 200 viruses
cause the common cold, including, in addition to the
rhinoviruses, coronaviruses, parainfluenza viruses, respira-
tory syncytial virus, enteroviruses, human metapneumovi-
rus, and adenoviruses. However, in approximately 25% of
colds, the causative agent is unknown. Further, not every-
one exposed to rhinovirus becomes symptomatic; appar-
ently, 25% of infected persons do not develop symptoms
(van Benten et al., 2003).

The specific pathogenic mechanisms of various agents
causing URIs vary and involve a complex interaction
between the host and the agent. In general, virus is
deposited into the front of the nasal passages by contami-
nated fingers or by droplets from coughs and sneezes. The
virus is then transported by mucociliary action to the back
of the nose and onto the adenoid area where it attaches to a
receptor. After attachment, virus particles are produced
and the infected cell ruptures, releasing newly made cold
virus to infect other cells in the nose and start the process
over again. The incubation period is 8Y12 hours, and the
time to peak symptoms is 36Y72 hours. Small doses of
virus (1Y30 particles) are sufficient to produce infection.
Cold symptoms result from host inflammatory mediators,
which cause vasodilation and increased vascular perme-
ability, manifested as rhinorrhea, congestion, sneezing, and
coughing.

Influenza viruses are also a common cause of URIs and
a special concern. Influenza A and B viruses from the
orthomyxovirus family are of importance in human
disease. Influenza A is categorized by its two major
antigenic determinants, hemagglutinin (H or HA with 16
subtypes, H1YH16) and neuraminidase (N or NA with 9
subtypes, N1YN9) transmembrane glycoproteins. Since
1977, influenza A (H1N1), influenza A (H3N2), and
influenza B viruses have been in global circulation. In
2001, influenza A (H1N2) viruses that probably emerged
after genetic reassortment between human A (H3N2) and
A (H1N1) viruses began circulating widely. More recently,
there is growing concern about the potential for a
pandemic with avian influenza A (H5N1) due to animal-
to-human and subsequent human-to-human transmission
(Abdel-Ghafar et al., 2008). One of the predominant fea-
tures of influenza viruses is their ability to mutate rapidly
(antigenic drift) or have genomic reassortment (antigenic
shift), resulting in the need for frequent modifications of
vaccines to keep pace with the rapidly changing antigenic

characteristics of the virus. These two features of the
influenza virusVthe fast and unpredictable antigenic
changes of immune targets and the ability to reassort
and circulate among nonhuman reservoirs (e.g., birds and
pigs)Vare responsible for much of the global spread and
persistence of the infection (Lavenu et al., 2006).

Colds and influenza are spread from person to person
primarily through direct contact, airborne particles, and
aerosols (Kamps, Hoffmann, & Preiser, 2006), but only a
few studies have been focused on transmission in the home
environment (Carrat et al., 2002; Lee, Friedman, Ross-
Degnan, Hibberd, & Goldmann, 2003). Unfortunately,
because there are 9100 different serotypes of rhinovirus,
vaccines are not a feasible option against the common cold.
For influenza, on the other hand, vaccination is the
primary mode of prevention and is associated with
significantly reduced influenza-related costs in healthy
children and their unvaccinated family members. For
example, the unvaccinated household members of children
who were vaccinated against influenza had 42% fewer
febrile illnesses (p = .04), 70% fewer missed school days
(p = .02), and significantly fewer physician visits (p = .007)
compared with unvaccinated household members of con-
trol children (Hurwitz et al., 2000). Vaccination of ap-
proximately 25% of children 18 months to 18 years old
conferred protection to 8%Y18% of adults Q35 years old
in several communities (Piedra et al., 2005). Despite the
effectiveness of vaccination, Latinos are less likely than are
non-Hispanic Whites to be vaccinated (Straits-Troster
et al., 2006; Winston, Wortley, & Lees, 2006).

Education to Prevent Transmission of URI
In some studies, educational interventions have been
effective at improving influenza vaccination rates. For
parents of high-risk children and Medicare recipients, the
most significant predictors of higher immunization rates
were awareness of vaccination and provider’s recommen-
dation to become vaccinated (Daley et al., 2006; Larson
et al., 2008; Winston et al., 2006). Although parental
knowledge regarding URIs and inappropriate antibiotic use
is one important predictor of behavior (Friedman, Lee,
Kleinman, & Finkelstein, 2003), interventions that have
included only parental education have had limited impact
on practices regarding viral URI (Finkelstein et al., 2001;
Taylor, Kwan-Gett, & McMahon, 2005). Further, these
interventions have been in primary care settings, such as
pediatric clinics, and therefore would miss individuals out-
side the mainstream of the healthcare system. In the Latino
community, families and cultural context have been shown
to have an important impact on health behaviors, and ac-
cess to healthcare may be more challenging (Cespedes &
Larson, 2006; Larson, 2007). Hence, more household-
focused interventions are indicated.

To date, there has been little effort to provide culturally
appropriate information and education at the community
or household level. Although it has been estimated that
approximately one third of transmission of influenza
occurs within the home and that household-level interven-
tions are likely to have a significant impact on reducing
transmission (Ferguson et al., 2006), most educational
efforts have been through mass media or through care
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providers in clinics or private offices. Such efforts are likely
to miss persons who live in urban, crowded conditions;
who may not be fluent in English; who are from cultures in
which health information is more likely to be sought from
family and friends; who are born outside the United States;
and who are more likely to be uninsured.

Methods

This was a pretestYposttest design to examine changes in
knowledge, attitudes, and practices associated with the
educational intervention that will be described later. Data
were collected by bilingual research coordinators in home-
based interviews. This study was one component of a larger
randomized clinical trial funded by the Centers for Disease
Control and Prevention (CDC; Stopping URIs and Flu in the
Family: The Stuffy Trial, Grant 1 U01 CI000442), which
was conducted over a 20-month period, from November
2006 through June 2008.

Sample and Setting
The study was conducted in a predominantly Latino
neighborhood of upper Manhattan, which is densely
populated with multigenerational households living pri-
marily in multiple-unit apartment buildings. Study inclu-
sion criteria were households composed of at least three
persons with at least one child older than 5 years, English
or Spanish speaking, with access to a telephone, willing to
participate in study activities, willing to have a member
of the study team make bimonthly home visits, and with
no immediate plans to move outside the metropolitan
area. Sample size for the larger study, of which this was a
part, was calculated to estimate the number of households
needed to find a difference in URI symptoms of Q25%
among the intervention groups. Neighborhood snowball-
ing techniques were used to recruit households through
churches; schools; Women, Infants, and Children’s offices;
word of mouth; clinics; and local community organiza-
tions. The duration of household participation varied from
2 to 20 months because recruitment into the study con-
tinued throughout two influenza seasons.

Development of Culturally Sensitive Educational Materials
For this project, the precedeYproceed model for health
education (Green & Kreuter, 2005) was adopted to
identify educational materials that would address predis-
posing (knowledge and beliefs), enabling (skills), and
reinforcing (peer support) factors that comprise one’s
propensity to change health behaviors. This was the same
model used previously in focus group participants in the
same neighborhood to understand their health-seeking
behaviors and sources of health information (Larson,
Dilone, Garcia, & Smolowitz, 2006).

Because viral URIs account for approximately three
quarters of antibiotics prescribed in the community, CDC
in 1995 initiated the National Campaign for Appropriate
Antibiotic Use in the Community, which was named the
GetSmart Program in 2003 (CDC, 2003). One of the goals
of that program was to decrease public demand for
antibiotics for viral URIs. As part of this program, a series
of health education and behavioral change materials were

developed in English and Spanish to educate the public
about causes, prevention, and treatment of viral URIs and
to prevent inappropriate antibiotic use for such infections.
Available materials include brochures, posters, question-
and-answer fact sheets for parents regarding runny nose
and otitis media, information for child care centers, and a
viral URI prescription pad. These materials have been field
tested and disseminated widely through state health depart-
ments (Weissman & Besser, 2004), but no testing has been
done to assess their impact among recently immigrated
Latino populations. Therefore, several focus groups of
Latino, African American, and non-Latino White local
residents were convened to review and critique those
materials and to identify those which they perceived to be
most relevant, acceptable, and easy to read. Also, the
Spanish- and English-language materials were reviewed
with the principal and the members of the sixth-grade
classes at a local elementary school to assess the accept-
ability of the reading level and the presentation of content.
On the basis of their feedback, a portfolio of informational
materials was prepared, which addressed the three compo-
nents of the precedeYproceed model, including brochures,
coloring books, refrigerator magnets, checklists, and other
informational fact sheets such as the location of clinics
where a free or low-cost vaccine could be obtained.
Because the availability of Spanish-language materials was
limited, the team also identified and adapted materials
from sources such as the National Institutes of Health and
Web sites of departments of health from different states,
but the content was similar to materials from CDC.

Procedure
The study was approved by the Columbia University
Medical Center’s institutional review board, and an
informant, usually the mother, in each household signed a
written consent form. Research coordinators experienced
in community-based health research, with Spanish as their
first language, provided the standardized educational
materials during home visits every 2 months. They also
conducted in-home interviews of approximately 1 hour in
length at the inception and end of the study period. Before
the inception of the study, the research coordinators under-
went an extensive training program of several months in
duration, during which they were oriented to study pro-
tocols, educational materials, and interviewing techniques.
Coordinators were required to demonstrate their com-
petence through role playing, feedback, and practice ses-
sions and were accompanied initially during home visits
by the project manager to assure standardized and con-
sistent delivery of the educational materials and participant
interviews.

Each of the three research coordinators was assigned a
group of approximately 150 households for which they
had responsibility throughout the entire course of the
study. Appointments for the home visits were made by
each research coordinator at the convenience of the house-
hold informant. At the initial home visit, the baseline
interview was conducted, and then each household was
provided with a packet of Spanish-language educational
materials, which included a table describing symptoms to
differentiate between common cold and influenza, a child’s
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coloring book about germs, a contact information regard-
ing locations for influenza vaccination, prevention strat-
egies such as hand hygiene and cough etiquette (e.g.,
‘‘cover your cough’’), and a CDC pamphlet regarding
appropriate use of antibiotics. At each subsequent
bimonthly home visit, the household received additional
varied educational materials on the same topics that
addressed predisposing, enabling, and reinforcing factors
to improve knowledge and practices regarding prevention
and treatment of URIs. The research coordinators reviewed
all materials with at least one household member; usually,
the mother answered questions and reinforced information
provided. As part of the larger CDC-funded clinical trial,
two groups of households were randomized to receive
additional products (alcohol-based hand sanitizers, facial
masks, or both), but all households received educational
materials every 2 months, which were the same for all
participants but varied with each home visit.

Ongoing quality monitoring included routine, random,
unannounced visits in which the project manager accom-
panied the research coordinators on approximately 10% of
home visits, daily inspection and cleaning of data by the
data manager, and ongoing reinforcement of procedures
and troubleshooting during weekly research team meetings.

Knowledge, Attitudes, and Practices Instrument
The Knowledge, Attitudes, and Practices Instrument was
administered to a single household informant twiceVonce
during the first home visit and a second time after three
visits (at 6 months). The instrument was completed by
interview to assure consistency in how it was administered
and to account for variations in reading levels of partic-
ipants. Completion of the instrument took approximately
15Y20 minutes.

The questionnaire was adapted from three other
validated instruments used in previous community studies
to assess knowledge and awareness of antibiotic resistance
and appropriate antibiotic use (Trepka, Belongia, Chyou,
Davis, & Schwartz, 2001) and to assess knowledge and
attitudes about URIs (Lee et al., 2003) and from questions
generated by several focus groups of Latinas (Larson et al.,
2006), which addressed predisposing, enabling, and rein-
forcing factors for health education. The baseline ques-
tionnaire included 85 items to assess knowledge, attitudes,
and self-reported practices regarding transmission, preven-
tion, and treatment of URIs and prevention practices such
as hand hygiene and influenza vaccination. Demographic
information regarding household size and characteristics
of household members (age, location of birth, ethnicity,
education, occupation, general health, and hours spent
outside the household) was obtained. To minimize partic-
ipants’ concerns about confidentiality and use of sensitive
information, however, other information regarding certain
characteristics, which might be associated with knowledge,
attitudes, and practices, was not collected. This included
income level, immigration status (i.e., legal or not legal),
and insurance coverage. As described previously (Larson
et al., 2008), the questionnaire and the consent forms were
translated into Spanish by a professional, certified trans-
lator; were back-translated to assure accuracy of the
meaning of all words and phrases; and were pilot tested

with Spanish-speaking members of the community for
readability, time required to complete, and clarity.

Data Analysis
Analyses were conducted at the household (rather than
individual) level because responses were obtained for each
household from a single informant, usually the mother.
Data were entered initially by the research coordinators
during household visits directly onto a portable tablet
computer, which was programmed by a data management
contractor. A full-time data manager reviewed and cleaned
the data on an ongoing basis so that inconsistencies or
data-entry errors could be corrected in real time. Data were
stored in Microsoft Access software and analyzed using
SAS (Cary, NC) and SPSS statistical software packages
(Chicago, IL). Initially, descriptive statistics were computed
to summarize demographic characteristics and response
percentages. Chi-square tests were used to examine changes
in proportions of correct responses for each item between
the baseline and the final interview. As previously de-
scribed (Larson et al., 2008), a composite score of knowl-
edge ranging from 0 to 10 was compiled from 10
knowledge questions, and the Wilcoxon signed rank test
was used to compare scores at baseline and final interview.
Finally, a multiple linear regression analysis was conducted
to identify potential sociodemographic predictors of the
final composite knowledge score. Variables included in the
model were baseline score, number of weeks in the study,
education level (lower than high school, high school, some
college, and college graduate), birth location (inside or
outside the United States), and time spent by the informant
outside the home (G10, 11Y20, 21Y40, or 940 hours per
week). A two-sided p value of G.01 was considered to be
statistically significant.

Results

Four hundred twenty-two households had two complete
sets of interview data (baseline and postintervention). All
participants lived in multiple-unit apartment buildings;
mean number of household members was 5.1 (range =
3Y12). Most participants were Latinos born outside the
United States (90.9%), primarily in the Dominican Repub-
lic; 67.8% had a high school education or lower; and the
majority (62.5%) spent less than 20 hours a week outside
the home (Table 1). Most participants (99.9%) were the
female heads of household. The mean duration of house-
holds in this component of the study was 26.8 weeks
(range = 12Y39 weeks).

There were no significant differences in scores on any
individual knowledge or attitude item at baseline or
postintervention by demographic characteristics, including
level of education, hours spent outside the home, or place
of birth (in or outside the United States), all p 9 .20. Several
items for which scores were high at baseline were not
improved significantly postintervention. Examples included
whether children should stay home from school when they
have influenza (85.9% preintervention and 92.9% post-
intervention correct, p = .49) and agreeing that hand
washing was one effective strategy to prevent URI trans-
mission (96.6% and 97.1% correct, p = .33).
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After the intervention, respondents scored significantly
higher on most knowledge items (Table 2).

The mean composite knowledge scores (total maximum
score = 10) at baseline and end of studywere 5.19 (SD = 1.60)
and 5.91 (SD = 1.71; Wilcoxon signed rank test, p G .001),
respectively. In the regression analysis, neither birth location
nor time spent outside the home was a significant predictor
of knowledge scores (p 9 .50), but respondents with college
degrees scored higher than did the other groups, controlling
for baseline scores (mean score for college graduates = 6.39;
mean score for other levels of education = 5.82; p = .04).

With regard to reported practices, significantly more
participants after the intervention reported using alcohol
hand sanitizers (1.4% baseline and 66.8% postinterven-
tion, p G .001), and fewer reported using antibacterial soap
after the intervention (45.3% and 24.9%, p G .001). Sig-
nificantly more also reported that one or more members
in their household had received the influenza vaccination
after the intervention (63.7% at baseline and 73.9% post-
intervention, p G .001), as summarized in Table 3.

Discussion

The principal goal of this study was to determine whether
a relatively simple educational intervention using only

q
TABLE 1. Characteristics of Study Participants
(N = 422)

Characteristic % n

Place of birth

Outside the United States

Dominican Republic 61.2 235/384

Mexico 25.5 98/384

Other South or Central American 8.9 34/384

Missing 2.6 10/384

Total born outside the United States 90.9 384/422

Inside the United States 9.0 38/422

Ethnicity (self-identified)

Latino 97.2 410/422

African American 1.2 5/422

Caucasian, non-Hispanic 0.5 2/422

Education

Lower than high school 40.3 170/422

High school diploma or GED 27.5 116/422

Some college 23.2 98/422

College graduate 9.0 38/422

Hours spent outside the home per week

e10 40.0 169/422

11Y20 22.5 95/422

21Y40 19.9 84/422

940 17.5 74/422

Note. GED = general educational development test.

q
TABLE 2. Significant Prestudy-to-Poststudy
Changes in Knowledge and Attitudes
Regarding Upper Respiratory Infections and
Influenza (N = 422 Households)

Item Prestudy Poststudy

Causes of upper respiratory infections

Bacteria (disagree) 11.8 17.1

Evil eye (mal de ojo, disagree) 92.1 95.0

Susto (sudden fright, disagree) 96.1 98.3

Most colds and flu get better without
medicine (agree)

29.9 44.2

Prevention (item rated important)

Get enough sleep 81.0 89.2

Avoid contact with person with a cold 88.5 96.1

Avoid contact with objects handled by
person with cold

28.0 85.5

Avoid sharing utensils handled by
person with cold

80.2 90.9

Take antibiotics before getting sick 32.5 13.1

Give cold medicine before illness starts 34.9 17.8

Get flu vaccine 92.5 95.5

Take herbs 63.6 48.6

Prayer or meditation 37.0 16.1

Wear protective jewelry (manita de
asabache)

13.5 7.7

Modes of transmission (agree)

Talking to someone with a cold within
3 feet

81.7 88.2

Sharing food or drinks with someone
with a cold

90.4 91.7

Shaking hands with someone with
a cold

64.0 74.6

Touching objects touched by someone
with a cold

63.2 74.6

Kissing someone with a cold 90.8 94.1

Attitudes

Who should stay home from school or
day care?

Children with viral throat infections 84.6 90.8

Children with flu 85.9 92.9

Children with asthma attacks 28.1 19.4

Who should get an antibiotic? (usually
or sometimes)

Persons with a cold 51.2 32.5

Persons with a viral sore throat 89.4 84.6

Persons with asthma 28.1 19.4

Persons with influenza 47.5 32.9

Often worry about antibiotic resistance 59.7 44.5

Note. Values are in percentage. All p G .01.
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written materials and person-to-person communication
would improve the knowledge, attitudes, and practices of
urban Latinos with regard to prevention and treatment of
URIs. Although adequate knowledge is clearly not suffi-
cient to effect behavior change, misconceptions can lead to
inappropriate practices. In previous research, pervasive
knowledge deficits and misconceptions regarding causes
and treatment of colds and flu have been identified in this
population (Cespedes & Larson, 2006; Larson et al.,
2006); hence, the next logical step was to identify effective
strategies to deliver information to Latino households in
which many members had lower than high school educa-
tion, did not have English as a first language, and were
born outside the United States.

Although health-related educational materials are
widely available through a variety of media, they are less
accessible to minority populations with lower literacy levels
or with English as a second language. For example,
Duerksen et al. (2005) reported that magazines targeted
to African American and Hispanic women had fewer
advertisements with positive health messages than did
magazines targeted to White women. Hispanic women
with less English proficiency have been found also to
express less interest in obtaining health information
(Tortolero-Luna et al., 2006). Further, recent Hispanic
immigrants are less likely to seek information electronically
via the Internet (Beach et al., 2006; Fox & Livingston,
2007). Hispanic female homemakers who participated in
focus groups in upper Manhattan confirmed that they
infrequently used computers (Larson et al., 2006). Hence, de-
spite the fact that educationally sound informational materials
are available electronically and in written form from health-
care settings such as primary care clinics, these materials may
not be relevant or accessible to certain subgroups within the
community. The selection of a low-tech intervention for this
study was based on previous findings from focus groups that
the most valued sources of health information among Latinos
were word of mouth and trusted individuals such as family
members (Cheong, 2007; Larson et al., 2006).

This home-based intervention using culturally appro-
priate and pilot-tested Spanish-language educational ma-

terials delivered by trained research coordinators had a
significant impact on participants’ understanding of the
causes and transmission and prevention strategies for viral
URIs. In addition, their understanding that antibiotics are
inappropriate for viral infections was improved. This is of
particular relevance to this population because, as previ-
ously reported, inappropriate use of antimicrobial agents in
the community is associated with the emergence of resis-
tance (Larson, 2007), and misunderstandings and misuse
of antibiotics are prevalent among Latinos in this neigh-
borhood (Larson & Grullon-Figueroa, 2004; Larson, Lin,
& Gomez-Duarte, 2003).

It is paradoxical that fewer respondents expressed
concern about antibiotic resistance after the intervention
because the inappropriate use of antibiotics for viral URIs
and subsequent potential for the development of resistance
was one point of emphasis in the educational materials. It
could be that providing such information empowered
participants to feel more effective or in control when
making decisions about treatment of viral infections.

In addition to improvements in knowledge and atti-
tudes in this study, participants’ self-reported hand hygiene
and vaccination practices improved. Although there are
major gaps in immunization rates between Latinos and
non-Latino Caucasians (Burnett, Genao, & Wong, 2005),
the gaps have not been associated with unequal access or
resistance to vaccination but rather to a lower likelihood of
seeking vaccination among Latinos (Chowdhury et al.,
2006; Hebert, Frick, Kane, & McBean, 2005). In a tele-
phone survey of five U.S. communities, respondents were
significantly more likely to receive an influenza vaccina-
tion when it was recommended by a healthcare provider
(relative risk = 1.31, 95% confidence intervals = 1.25Y1.38;
Winston et al., 2006), and participants in this study at
baseline indicated that an important factor in the decision to
get vaccinated was a recommendation from a healthcare
professional (Larson et al., 2008). The increased vaccination
rates associated with this intervention provide confirmatory
evidence that, among Latinos, such a recommendation may
be an important strategy to increase vaccination rates.

Limitations
It was unfortunately not possible to confirm the accu-
racy of participant reports regarding hand hygiene and
vaccination practices, and because the data were obtained
by self-report, there is a risk of social desirability bias. At-
tempts to minimize this bias included conducting the in-
terviews in the environment of the participant’s home and
careful training of research coordinators to assure stan-
dardized administration of psychometrically sound and
carefully tested interview questions. Households partici-
pated in the intervention for varying lengths of time. This
was controlled in the multiple regression analysis, however.
The data set was limited in that information regarding cer-
tain characteristics, which might be associated with knowl-
edge, attitudes, and practices (e.g., information regarding
income level, immigration status, and insurance coverage),
was not collected. Whether the participants were born out-
side the United States was identified, but the length of time
in this country was not examined, and acculturation was
not assessed. It is likely that the impact of an educational

q
TABLE 3. Significant Changes in Reported
Practices to Prevent Viral Upper
Respiratory Infections (N = 422 Households)

Practice Before After

Hand hygiene

Wash with antibacterial soap most or
all of the time

191 (45.3) 105 (24.9)

Use alcohol hand sanitizer some of
the time

6 (1.4) 282 (66.8)

Influenza vaccination

One or more household members
vaccinated

269 (63.7) 312 (73.9)

Note. Values are presented as n (%). Chi-square tests comparing

proportions at baseline and after intervention; all p G .001.
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intervention and how it is delivered would be influenced by
level of acculturation. The cost of any intervention, which
requires one-on-one visits, may be prohibitive in the future.
These costs were not identified separately because the home
visits were part of a larger CDC-funded clinical trial. It is
possible that delivering the educational material in a single
home visit or through other means such as electronic media
or school-based distribution could be as effective and more
efficient of time and resources. Finally, as with all research
involving volunteers, it is likely that the households par-
ticipating in this study varied from the larger population of
urban Latinos, and the generalizability of the findings must
be considered in light of such potential bias. Further, most
of the participants in this study were from the Dominican
Republic, and their responses are likely to differ from other
Latino subgroups.

Conclusions and Recommendations
Even when accurate information is provided, educational
interventions have had mixed results on knowledge and
behavior (Cheung, Finegan, Torok-Both, Donnelly-Warner,
& Lujic, 2007; Gupta, Romney, Briggs, & Benker, 2007;
Martinez & Eddy, 2005). Although this home-based educa-
tional intervention was successful in improving knowledge,
attitudes, and self-reported practices among urban Latinos,
further research is needed to determine the cost-effectiveness
of such a person-intensive intervention, the long-term out-
comes on health behaviors, whether levels of acculturation
are important predictors of the success of education strate-
gies, and whether less intensive interventions might be
equally effective. q
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