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Abstract

Purpose: The prevalence of diabetes among Hispanics in Washington State is
30% greater than it is for non-Hispanic whites. Hispanics also have higher rates
of diabetes-related complications and mortality due to the disease. Although
interventions have been developed for the Hispanic community, studies in ru-
ral settings are limited. To address this we conducted a study to identify factors
associated with general diabetes knowledge in a rural Hispanic population.
Methods: This study was conducted as part of a larger project in partner-
ship with a local community hospital in Washington State’s Lower Yakima
Valley. Diabetes knowledge was assessed as part of a screening survey using
5 statements selected from the Diabetes Knowledge Questionnaire. Men and
women (N = 1,297) between the ages of 18 and 92 attending community-
oriented events took part in the survey. Gender, education, age, birthplace,
diabetic status, and family history of diabetes were tested as predictors of dia-
betes knowledge.
Findings: Overall, general knowledge was high with 71%-84% of participants
responding correctly to 4 of 5 statements, while only 17% of participants re-
sponded correctly to a fifth statement. Although no variable was associated
with all statements, family history, gender, and education were most fre-
quently associated with knowledge. Diabetic status, age, and birthplace were
less often or not associated with the knowledge statements.
Conclusion: Contrary to expectations, having a diagnosis of diabetes was not
among the factors most frequently associated with diabetes knowledge. Future
research should investigate the roles of family history, gender, and diabetic
status as conduits of diabetes education among rural Hispanics.

Key words diabetes, health promotion, Hispanic, rural, social determinants
of health.

Diabetes affects 7.8% of the US population—nearly
23.6 million people. Among US Hispanics, however, the
prevalence of diabetes exceeds national statistics with
10.4% of the population having been diagnosed with
diabetes.1 Compared to non-Hispanic whites, Hispan-
ics are also more likely to experience complications (ie,
retinopathy, end-stage renal disease) and diabetes-related
mortality.2-4 As the population of US Hispanics continues
to increase,5 there is a critical need to provide effective,

culturally appropriate interventions to reduce the risk of
diabetes and its complications. Interventions to effectively
communicate the risks of diabetes and practices to re-
duce that risk to the underserved Hispanic population are
lacking.

According to the Social Ecological Model, behavior
change is affected through multidimensional processes
that include the physical and social environment and
interpersonal and intrapersonal factors. However, when
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working with Hispanic communities, factors that influ-
ence diabetes-related behavior may differ from those
identified in other populations. For example, factors such
as socioeconomic status (ie, low income and education),
as well as cultural traditions (ie, language and health be-
liefs), may serve as primary barriers to effective imple-
mentation of behavior change interventions in the un-
derserved Hispanic population.6

Further, implementation of a community-level behav-
ioral intervention often begins by raising awareness and
knowledge about the disease of concern. Knowledge, al-
though not an absolute predictor of behavior,7 is an es-
sential initial step on the path toward behavior change.
For example, several intensive intervention studies, fo-
cused on diabetes and conducted in Mexican American
communities, suggest diabetes knowledge is positively
associated with improved self-care as measured by de-
creases in blood levels of hemoglobin A1c (HbA1c).8-10

Thus, the need to identify culturally relevant factors as-
sociated with diabetes knowledge in order to conduct
community-level studies is evident. Awareness of fac-
tors that are associated with knowledge can serve as a
guide toward the development of culturally appropriate
community-level interventions focused on improving di-
abetes prevention and control in underserved Hispanic
populations.

Two studies have been conducted with the goal of
identifying factors associated with diabetes knowledge in
Hispanics.11-14 Bautista-Martinez and colleagues11 inves-
tigated factors associated with diabetes knowledge in a
group of diabetic outpatients in Mexico City, Mexico. Re-
sults of their study revealed low levels of diabetes-related
knowledge, with participants providing correct responses
only 44% to 61% of the time. Factors associated with
levels of diabetes knowledge in this study were higher
education, older age, having more diabetes-specific edu-
cation, better family relationships, higher socioeconomic
status, having a family history of diabetes, and experi-
encing treatment with insulin. In contrast, Firestone and
colleagues14 conducted a study among diabetic patients
living in Costa Rica and noted high levels of general di-
abetes knowledge. In this study, participants provided
correct responses an average of 70% of the time. How-
ever, with regard to the predictors of diabetes knowledge,
Firestone and colleagues identified higher levels of educa-
tion, younger age, time since diabetes diagnosis, and use
of glucometer as significant predictors of higher diabetes
knowledge.

While these studies may offer some insight into fac-
tors associated with diabetes knowledge in diabetic pa-
tients, neither was conducted among US Hispanics and to
date, no published study has attempted to identify factors
associated with diabetes knowledge in the US Hispanic

population. Given the projected increase in the number
of Hispanics living in the United States, community-level
assessment of general diabetes knowledge and factors as-
sociated with diabetes knowledge would contribute to the
construction of appropriate behavioral intervention pro-
grams as a means of diabetes prevention in this high-risk
group.

In Washington State’s Lower Yakima Valley, over 60%
of the population is Hispanic-American.15 Health surveil-
lance data published for Washington State indicate that
the age- and gender-adjusted prevalence for diabetes
among Hispanics is 30% greater than it is for non-
Hispanic whites.16 Nevertheless, assessment of general di-
abetes knowledge and the factors associated with diabetes
knowledge have not yet been completed in this commu-
nity. To address this gap, we conducted a community-
level evaluation of general diabetes knowledge in Hispan-
ics living in Washington State’s Lower Yakima Valley.

Methods

This study was conducted as part of a larger community-
based participatory research project taking place in the
region, the Partnership for a Hispanic Diabetes Preven-
tion Program. Working with local community represen-
tatives, the goal of this parent project was to create a
durable infrastructure of community partners to promote
diabetes awareness and to develop diabetes-related re-
search activities to address the needs of the community.
The data for this study were collected by researchers at
the Seattle-based Fred Hutchinson Cancer Research Cen-
ter (FHCRC) in partnership with Sunnyside Community
Hospital (SCH) in the Yakima Valley.

Setting

The Lower Yakima Valley, located in Washington State’s
Yakima County, is a rural, primarily agricultural, and
medically underserved region.17-19 The Office of Rural
Health Policy (ORHP) has designated the 7 communities
in which the data were collected as rural sub-regions of a
metropolitan county.20,21 Rural-Urban Commuting Area
(RUCA) codes were 4.2 for 3 communities and 6, 7.3, 7.4,
and 10.5 for the remaining communities.22 The county
encompasses 4,296 square miles and has a population es-
timated at 234,564 persons. The population density of the
county is 54.5 (persons/square mile).23

Over 50% of Washington State’s Hispanic population is
concentrated in Yakima County. The Hispanic population
in this area, primarily Mexican Americans (95%),24 is the
fastest growing in the Lower Valley, having increased by
75% between the 1990 and 2000 census. With its 2,620
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square miles of farmland, Yakima County is a leader in
Washington State’s production of apples, pears, peaches,
cherries, grapes, and hops.19,20 Many members of the
Hispanic population are involved in agricultural work:
specifically in harvesting, pruning, thinning, and other
care of the many crops grown in the area.

Procedures

Participants were recruited at local community events
between May 2007 and December 2008. Events, which
were the result of multi-organizational collaborations,
were advertised on local radio stations (including Spanish
radio), via posting of fliers at various community loca-
tions (ie, grocery stores, restaurants, and health and hu-
man service centers), and by word of mouth. At each
event, SCH staff maintained an information booth and
provided free glucose testing to all event attendees who
requested a spot glucose test. Research staff were on hand
at the SCH booth to introduce the study and assess at-
tendee interest in participation in the study. However,
access to the free spot glucose test was not dependent on
agreement to participate in the study.

Attendees who volunteered to participate in the study,
and met the eligibility criteria, were asked to complete
a consent form and screening survey. Eligibility require-
ments included being at least 18 years of age, Hispanic,
and a current resident of the Yakima Valley. Because of
low literacy in a portion of the population, staff were au-
thorized to read the consent form and survey to partic-
ipants and record their responses. Participants provided
their own signature on the consent form. Data collected
on the screening survey were used to determine eligibil-
ity for the larger research project. The screening survey
assessed participants’ nutritional habits, non-identifying
family diabetes history, demographic information, and
general diabetes knowledge. The diabetes knowledge
statements utilized in the current study were collected as
part of this screening survey. Identifying information col-
lected by the trained research staff was not shared with
the SCH medical staff that administered the glucose tests.

Upon a participant’s completion of the consent form
and screening survey, the laboratory technician from the
local hospital administered the blood glucose screening
using a finger-stick blood sample. Fasting or non-fasting
criteria were used, as appropriate, to interpret the blood
glucose reading based on participants’ self-report of food
intake in the last 8 hours. Blood glucose readings were
recorded by research staff; hospital laboratory staff main-
tained no identifying information. Event attendees who
presented with abnormal glucose results received refer-
rals to the local hospital for free fasting blood glucose
and HbA1c tests, as well as to their primary physician—

regardless of their agreement to participate in the study.
Once participants completed their fasting blood glucose,
they were contacted by research staff to determine el-
igibility and willingness to participate in the interven-
tion portion of the study (data not presented). The entire
study’s protocol was reviewed and approved by the In-
ternal Review Board of the Fred Hutchinson Cancer Re-
search Center.

Community Events

In total, research and hospital staff attended 210 com-
munity events throughout Washington State’s Lower
Yakima Valley. The number of events held per month was
slightly higher during the spring and summer months (an
average of 12 events per month) compared to the fall and
winter months (an average of 9 events per month) due
to weather constraints, as events are often held outdoors.
All events were the result of collaborations with local
health organizations and businesses to promote available
community services. Health-related organizations were
the primary representatives at approximately 70% of
the community events and included organizations such
as the Farmworkers Health Clinic, Department of So-
cial and Health Services, and Early Childhood Educa-
tion and Family Services (EPIC). However, regular non-
health-related organizations that participated in events
included Yakima Valley Community College, Washington
State Migrant Council, local food banks, warehouse re-
tail chains, insurance companies, local radio stations, and
other local vendors. Only 13 events, held at the request
of local businesses, were diabetes-specific. During these
events, SCH provided glucose testing while the research
team approached potential participants in a manner con-
sistent with the protocol maintained at larger multi-
organizational events.

Measurement

Data analyzed in this study to assess diabetes knowledge
were extracted from a 20-item eligibility screening sur-
vey that included a series of 5 statements selected from
the Diabetes Knowledge Questionnaire.25 The 5 state-
ments served as the outcome variables for these analy-
ses. The statements reflected 5 constructs: cause of dia-
betes, influence of family history, ability to cure diabetes,
diagnosing diabetes, and primary types of diabetes. The
specific knowledge statements associated with these con-
structs are provided in Table 1. Possible responses to each
statement were “correct,” “incorrect,” or “don’t know.”
Independent variables were gender (women vs men), ed-
ucation (4th grade education or lower, 5th-8th grade,
9th-12th grade, and received high school diploma or
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Table 1 Knowledge Statements Associated With Each Construct

Construct Knowledge Statement

Cause of diabetes Eating too much sugar and other sweets

is a cause of diabetes

Family history as a risk factor If I have diabetes my children have a

greater chance of being diabetic

Ability to cure diabetes Diabetes can be cured

Diagnosing diabetes A fasting blood sugar level of 210 is high

Types of diabetes There are two types of diabetes

higher), age (18-34, 35-49, 50-64, and 65+), birthplace
(United States vs Mexico), whether a person had been
told by a professional health care worker that they had
diabetes (yes vs no), and family history of diabetes (yes
vs no).

Analysis Plan

Responses to each statement were coded as either cor-
rect or incorrect. Responses that were left blank (missing)
were not included in the analyses and the response “don’t
know” was coded as incorrect. Logistic regressions and
multiple logistic regressions were used to analyze unad-
justed and adjusted effects, respectively, of each indepen-
dent variable. Cross-tabulations were used to calculate
the frequency (n,%) of correct and incorrect responses.
Statistical significance was determined at P ≤ .05.

Results

Overview

Overall, a high percentage of participants provided cor-
rect responses to the knowledge statements. For 4 of 5
statements the percentage of correct responses ranged
from 71% to 84%. However, for the statement that re-
flected the cause of diabetes, only 17% of the sample
responded correctly. Interestingly, no factors were sig-
nificantly associated with the cause of diabetes state-
ment. This was true of both the independent and adjusted
analyses.

Demographic Characteristics

Of the 1,517 participants screened at the community
events, 1,297 were eligible for inclusion in the analyses.
The remaining participants were not eligible due to eth-
nicity, age, or residence. The study sample consisted of
458 men and 839 women between the ages of 18 and
92 with a mean age of 39.35 (±12.90) years. The major-
ity (76%) were under the age of 49, 81% were born in
Mexico, and 76% requested that the interview take place
in Spanish. Because of the high association between lan-

Table 2 Distribution of Sample Gender, Age, Highest Level of Educa-

tion, Birthplace, Language the Interview Was Conducted in, Self-reported

Family History of Diabetes, and Self-reported Diabetic Status of Participant

N (%)

Gender

Men 458 (35)

Women 839 (65)

Age

18-34 308 (24)

35-49 715 (55)

50-64 248 (19)

65+ 26 (2)

Highest level of education

≤4th grade 285 (22)

5th-8th grade 387 (30)

9th-12th grade 325 (25)

Received diploma (high school, college, 300 (23)

or graduate school)

Birthplace

U.S. 251 (19)

Mexico 1,046 (81)

Been told by a professional health care provider

they have diabetes

No 1,154 (89)

Yes 143 (11)

Family History of Diabetes

No 549 (42)

Yes 748 (58)

guage preference and place of birth (93%), only place of
birth was included in the analyses. The level of education
for the sample was representatively distributed across a
wide spectrum with 22% of the sample having less than
a 4th grade education and 23% having attained at least a
high school diploma. Descriptive participant data are pro-
vided in Table 2.

Factors Associated With Diabetes Knowledge

Gender

In unadjusted analyses, gender was independently asso-
ciated with knowledge of the influence of family history (P =
.01), ability to cure diabetes (P = .03), diagnosing diabetes
(P = .001), and primary types of diabetes (P = .001). In
the multivariate adjusted analyses gender remained sig-
nificantly associated with 3 of the statements: influence
of family history (P = .01), diagnosing diabetes (P = .001),
and primary types of diabetes (P = .001). In both the un-
adjusted and adjusted analyses, women were more likely
to respond correctly to each statement compared to men
(Tables 3a and 3b).
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Education

Education, in both the unadjusted and adjusted analyses,
was significantly associated with knowledge about the
ability to cure diabetes (unadjusted, P = .05; adjusted, P =
.01) and primary types of diabetes (unadjusted, P = .001;
adjusted, P = .001) (Tables 3a and 3b). Responses based
on education were consistent in that those with at least
a high school diploma were more likely to respond cor-
rectly to each statement compared to those with a 5th
to 8th grade education (ability to cure: unadjusted, P =
.03, adjusted, P = .001; primary types of diabetes: unad-
justed and adjusted, P = .001) or with a 4th grade ed-
ucation or lower (ability to cure: unadjusted, P = .01, ad-
justed, P = .001; primary types of diabetes: unadjusted and
adjusted, P = .001) (Tables 3a and 3b). The group with a
9th to 12th grade education was not significantly differ-
ent compared to those with at least a high school diploma.
It should be noted, however, that in the influence of family
history statement, overall education was not statistically
significant (P = .07) but 2 levels within the education
variable were significant (Table 3a). Participants with at
least a high school education were more likely to cor-
rectly respond to the statement than those with a 9th to
12th grade or 4th grade education or less. However, the
observed percent correct and larger sample size (weight-
ing) of the 5th-8th grade group may explain the lack of
overall significance of age.

Age

Unadjusted and adjusted analyses indicated age was sig-
nificantly associated with knowledge about the ability to
cure diabetes (unadjusted, P = .01; adjusted, P = .001). In
this statement, the 35- to 49-year-old group (unadjusted,
P = .001; adjusted, P = .001) was more likely to provide
a correct response to the statement compared to the 18-
34 referent group (Table 3a). However, in the adjusted
analyses participants in the 50-64 age group (P = .001)
also were more likely to respond correctly to the state-
ments compared to the 18-34 age referent group. When
adjusted for all other factors, age was also associated with
primary types of diabetes (P = .01) and was consistent with
the adjusted cure statement, in that the 35- to 49-year-old
(P = .001) and 50- to 64-year-old (P = .001) groups were
more likely to provide a correct response to the statement
compared to the 18-34 referent group (Table 3b).

Birthplace

Independent unadjusted analyses for birthplace revealed
no significant association with any statement (Tables 3a
and 3b). In the multivariate adjusted analyses, birthplace

was statistically associated with influence of family history

(P = .01); however, the observed difference between
participants born in the United States (82%) vs Mexico
(84%) is negligible and ostensibly insignificant.

Diabetic Status

In unadjusted analyses, diabetic status was associated
with knowledge about the ability to cure diabetes (P =
.01) and diagnosing diabetes (P = .001). When multivariate
analyses were conducted and diabetic status was adjusted
for all other factors, only diagnosing diabetes (P = .001)
remained statistically significant, although ability to cure
diabetes (P = .052) approached significance. Response to
all statements was consistent, in that diabetic participants
were more likely to respond correctly compared to non-
diabetics (Tables 3a and 3b).

Family History

In unadjusted and adjusted analyses, family history was
significantly associated with influence of family history (un-
adjusted, P = .001; adjusted, P = .001), ability to cure di-

abetes (unadjusted, P = .01; adjusted, P = .04), primary
types of diabetes (unadjusted, P = .001; adjusted, P = .02).
Additionally, in the unadjusted analyses, family history
was associated with diagnosing diabetes (P = .01); how-
ever, when adjusted for all other factors this association
was not significant. In all statements, participants with a
positive family history of diabetes were more likely to cor-
rectly respond to each statement compared to those with
no family history of diabetes (Tables 3a and 3b).

Discussion

The goal of this study was to use a community-level as-
sessment to identify factors that may be associated with
diabetes knowledge among rural Hispanics as a method
of informing the development of future community-level
diabetes interventions. Although no factors were associ-
ated with all statements, gender, education, and family
history were associated with 3 of the 5 statements and,
thus, were the factors most frequently associated with di-
abetes knowledge in this study. Contrary to expectations,
having been diagnosed by a health care provider as hav-
ing diabetes was not among the most frequently associ-
ated factors. Instead, adjusted for all other factors, dia-
betic status was significantly associated with 1 statement.

Overall, participant responses to statements were
largely accurate, demonstrating a high degree of general
knowledge about diabetes in this rural Hispanic commu-
nity. This finding of a high level of diabetes knowledge is
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consistent with 2 intervention studies that, using the full
Diabetes Knowledge Questionnaire, also observed high
levels of general diabetes knowledge at baseline among
Mexican Americans living in a rural area of southern
Texas.25,26 We propose 2 reasons why participants in our
study demonstrated a high level of general knowledge
and why having been diagnosed with diabetes was not
associated with diabetes knowledge. First, there was a
significant portion of the community that had at least
peripheral exposure to diabetes, as 58% of the sample
reported having a family history of the disease. In the
Latino community, family and friends are frequently re-
sources for medical information.27 In fact, 1 report found
70% of participants received medical information from
networks such as family and friends, including those from
church and community organizations.27,28

The presence of traditional values may also contribute
to the high general knowledge among women, compared
to men. As noted above and by a number of qualitative
studies, including those conducted by our group, tradi-
tionally the need to care for one’s family takes precedence
over caring for oneself, particularly among women.27,29-31

Although family can serve as both a facilitator and bar-
rier to self care (ie, seeking out health information or
dietary change), the fact that family history and gender
were significantly associated with knowledge more often
than was diabetic status suggests a portion of these find-
ings may be due to such traditional family values.31 How-
ever, further investigation is necessary.

Second, although a high number of participants pro-
vided correct responses to the knowledge statements, this
was limited to 4 of the 5 statements. The cause of diabetes
statement proved difficult for many participants as noted
by the low number of participants (18%) that responded
correctly. It is possible that the number of participants
that responded correctly to this statement was low be-
cause it required a greater depth of diabetes knowledge
compared to that of the other 4 statements. Specifically,
knowledge about the biological underpinnings of diabetes
would be necessary to provide a correct response, a fea-
ture not present in the other statements. This distinction
suggests community members may be limited to a super-
ficial understanding of diabetes.

Education and gender also were significantly associated
with 3 diabetes knowledge statements. Education has
been associated with knowledge in numerous other stud-
ies.11,13,14 For example, in a study by Bautista-Martinez
and colleagues11 education appeared to be the strongest
predictor of knowledge and, similar to the findings in our
study, higher levels of education were associated with a
greater likelihood of providing a correct answer. Previ-
ous research findings on gender and diabetes knowledge,
however, have been inconsistent. While several studies

have found that women have greater diabetes knowl-
edge,32,33 others have shown women to have lower levels
of knowledge.34 In this study, women were more likely
to provide a correct answer to each statement, a finding
that may be due again to the traditional value of women
as caregivers.

The contrast of high general diabetes knowledge with
a lack of association between knowledge and diabetic sta-
tus, however, is not completely without explanation. The
mixture of traditional and non-traditional influences on
diabetes knowledge is consistent with previous research
conducted in the Hispanic community. For instance, in a
study by Arcury and colleagues35 non-diabetic immigrant
Hispanics identified diabetes as a serious disease associ-
ated with heredity but also believed diabetes could result
from factors such as strong emotion (“susto”). Susto has
been noted by several studies as being strongly associated
with the onset of diabetes among Hispanics.36-38 The find-
ings of the current study, which indicate the presence
of high levels of diabetes knowledge but no association
of having diabetes with knowledge, support this idea of
mixed influences.

Strengths and Limitations

To the best of our knowledge, this study was the first to
evaluate factors associated with general diabetes knowl-
edge at a community level in US Hispanics. Study par-
ticipants represented a wide range of educational attain-
ment and age, increasing the generalizability of the study
findings to other rural, primarily Mexican American com-
munities. The study provided preliminary evidence that
family history and gender are factors that future studies
should investigate as a pathway for community-level ed-
ucation about diabetes prevention and control.

While this study provided insight into the knowledge
base of a rural Hispanic community, data regarding dia-
betic status were acquired using self-report. In some in-
stances, such data can be largely inaccurate; however,
there are several studies which have shown that self-
reporting of diabetic status is highly correlated with clini-
cal documentation.39-41 Also, because this study was con-
ducted as a secondary analysis and diabetes knowledge
was not a primary specific aim of the larger project,
only selected items from a larger questionnaire validated
in a Hispanic population25 were used to assess diabetes
knowledge. Use of the full questionnaire in future stud-
ies will allow for more detailed measurement of specific
aspects of diabetes knowledge to be assessed. Future stud-
ies should assess the demographics of participants that
refuse to participate versus those that do participate to
determine if there are demographic biases that might con-
tribute to the high diabetes knowledge in the community.
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Finally, we collected no information about family affil-
iation of respondents and therefore did not control for
intra-class correlations, which may account for some of
the variance found in our analyses.

Conclusion

According to the objectives of the National Diabetes Ed-
ucation Program (NDEP), educational community-based
interventions are required to reduce the risk and com-
plications of diabetes. To achieve this, the NDEP’s objec-
tives include improving the public’s general understand-
ing of diabetes and its control, and increasing awareness
of risk factors and strategies for prevention of diabetes.42

The goal of this study was to assess factors that contribute
to diabetes knowledge in a largely agricultural, Hispanic
community in eastern Washington State as a step in the
process of developing and expanding a community-level
intervention. No variable emerged as being associated
with all of the general knowledge statements, but family
history, gender, and education were most often associ-
ated with diabetes knowledge and may provide a starting
point for developing a culturally appropriate diabetes in-
tervention program among rural Hispanics. Interestingly,
having a diagnosis of diabetes, age, and birthplace had
limited or no significant relationship with knowledge.
Based on this study’s findings, future studies might con-
sider including unaffected relatives of diabetic patients in
the development of diabetes intervention programs. We
believe this strategy may provide a means of strength-
ening the impact of community-based interventions and
contribute to diabetes prevention and control in the rural
Hispanic population.
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