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Abstract

Background: Diabetes risk assessment is an essential preboarding tool before implementing health literacy
programs to change an adult's health behavior positively. Research has shown an association between health
literacy and health behaviors, but there is a dearth of literature that delineates the difference between the health
literacy and health behaviors of adults according to their diabetes risks; high risk vs. low risk.

Objective: This study aimed to determine the difference between the health literacy and health behaviors of adults
and establish the relationship between the two variables when classified according to their diabetes risks.
Methods: This study utilized a descriptive cross-sectional design with 400 adults in a remote Filipino community in
November 2019. Data were gathered using the Health Promoting Lifestyle Profile Il (HPLP 1l) and Health Literacy
Survey-Short Form 12 (HLS-SF12) questionnaires. Descriptive statistics, independent t-test, and Pearson’s r were
used to analyze the data.

Results: There is a significant difference between the health literacy index scores (p < .05); but no significant
difference between the health behavior mean scores (p > .05) of adults when grouped according to their diabetes
risks. Health literacy is significantly (p < .05) correlated with health behaviors of adults, with a moderate positive
correlation in the high-risk group (r = .43), and both weak positive correlation in the low-risk group (r = .13) and
entire group (r = .17).

Conclusion: All adult inclusion efforts in promoting health literacy, with emphasis on the high-risk group, are
needed to improve awareness of the degree of diabetes risks. Nurses should take an active role in the assessment
of diabetes risks, evaluation of results, and implementation of interventions that could increase health literacy to
facilitate the development of healthy behaviors. Stakeholders are urged to advance the availability of evidence-

based lifestyle interventions to reduce the growth in new cases of diabetes.
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Diabetes risk assessments are essential information that
could be utilized in promoting health education among
adults at risk for the disease. The impact of diabetes risk
factors on health outcomes can be overestimated when
ascertaining the disease based on medical diagnoses
rather than on risk assessments (Feldman et al., 2017). In
health promotion activities, health education is essential,
wherein the role of health literacy is indispensable.
However, health literacy should not be assessed as an
isolated concept but should be evaluated in combination

with health behaviors (Yeh et al., 2018). In this research,
Diabetes Mellitus Type 2 (DM2) is a lifestyle-related
disease taken into the limelight. The International Diabetes
Federation (2014) estimated that there are 3.2 million cases
of DM2 in the Philippines with a 5.9% prevalence rate in
adults between the ages of 20-79 years, with more than half
of the population remained to be undiagnosed. In one of the
regional administrative units of the Philippines, Western
Visayas has been reported to have one out of five adults
having diabetes (Conserva, 2014), with a similar statistic
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applicable to the whole nation, wherein one out of five
Filipinos either has pre-diabetes or diabetes. On a local
municipal unit, there is an annually increasing case of
diabetes among adults in President Roxas, Capiz, with a
prevalence rate of 1.4% (Pilar, 2018). This number shows
those who were only diagnosed with diabetes. Still, nothing
is known about those at risk for the disease, leaving the
percentage as an underestimation of the true prevalence of
undiagnosed diabetes in the municipality. The report
enumerated several reasons for the increase in diabetes
cases, such as the unhealthy lifestyle of the community,
incidental screening of few adults seeking treatment at the
rural health unit, and regular services in nearby accessible
barangays.

Several studies pointed out the benefits of diabetes risk
assessment, with suggested approach including
employment of a diabetes risk assessment questionnaire
(Lindstrom et al., 2010; Pippitt et al., 2016), application of
screening using a home-based approach (Pastakia et al.,
2013) and targeted implementation in racial, ethnic and
remotely underserved individuals to improve its advantage
(Wilson et al., 2010). Two population studies concluded that
people with undiagnosed diabetes considerably
underestimate their probability of developing the disease
(Adriaanse et al., 2008; Kowall et al., 2017). Relatively, the
conduct of diabetes risk assessment is essential to include
the entire population, but the economy of its practice is
challenged. On a particular note, if significant differences
could be determined between the health outcomes of
persons with high and low risk for diabetes, practical
implications can be derived thereafter. In addition to
diabetes risk assessment, the health literacy and health
behaviors of adults in remotely located upland barangays
are not assessed because of their inaccessibility to the
healthcare facility and the large disparity between the
health budget and maintenance and operating costs (Pilar,
2018). It is noted that patients seek medical consultation
when they are very sick and that low health literacy affects
health behaviors, with lifestyle diseases such as diabetes
(Gloor, 2014). In the Philippines, it is disturbing to note that
despite the country’s high reading and writing literacy, it
appears that this does not always translate to high health
literacy (Agosto et al., 2018; Maduramente et al., 2019).

There is a dearth of literature that presents correlations
between health behaviors and health literacy in
marginalized groups, more lacking when classified
according to their diabetes risk. To the best of the author’'s
knowledge, only one study (Sutherland et al., 2012) have
classified diabetes risk and investigated its association with
health behaviors, with the exclusion of health literacy in its
variables. There is a need for additional studies with a
higher hierarchical sampling design that could support the
importance of nurse-directed assessment of diabetes risk.
Conclusive shreds of evidence that could show significant
differences in health behaviors and health literacy between
adults with low or high risk for developing diabetes imply
that risk assessment is a practical and strategical approach

before implementing health promotion activities, whether
on a large scale or a targeted population.

At present, only a few studies are being conducted that
classify the adult population according to their diabetes risk
(Sutherland et al., 2012) and most lacking or probably none
when relationships between their health literacy and health
behaviors are further examined. On the contrary, numerous
studies have revealed an association between health
behaviors and health literacy in different populations
(Chahardah-Cherik et al., 2018; Hansen et al., 2015; Kim
et al., 2018; Suka et al., 2015; Yeh et al., 2018). These
studies focus only on the urban population and adults
diagnosed with diabetes or, otherwise, healthy persons.
Thus, this study aims to delineate differences between
health literacy and health behaviors among adults, when
categorized according to their diabetes risk, and establish
the relationship between these variables.

Methods

Study Design

A descriptive correlational research design with a cross-
sectional approach was utilized in this study. It was carried
out in Barangay Vizcaya, President Roxas, Capiz,
Philippines, during the whole month of November 2019.

Sample/Participants

A sample from the population of the aforementioned
location, with low-income, remotely located, and medically
underserved adults were selected. Barangay Vizcaya, with
a population of 2,464 and an average household size of
5.37, was chosen as the accessible population. As one of
the most populous Barangay compared to the other 22
Barangays of the municipality, it was selected to expect a
higher return rate. The sample size was determined using
the G*Power 3.1 (Faul et al., 2009) calculator for sample
size, with a priori power analysis for Pearson’s r correlation
for two independent samples; calculated based on the
power of 80%, .05 alpha level of significance and the
smallest effect size of .1. The largest required sample size
was 433. The researcher deliberately allotted a total of 500
randomly selected participants to increase the return rate.
From the accessible population, stratified random sampling
was employed to systematically choose the sample
according to age and sex. Inclusion criteria encompassed
those who were never diagnosed with diabetes, not taking
insulin or oral medications for blood glucose control, able to
hear and understand a common language (Hiligaynon,
English or Tagalog), and all adults aged 18-59 years old
with signed written informed consent. Exclusion criteria
included those who were pregnant, lactating, with illness
having a likely prognosis of less than one-year, psychiatric
illness, those who were less than 18 years old and refused
to participate. Using the inclusion and exclusion criteria,
minus the unreturned questionnaires and tool with missing
data, a total of 400 eligible participants were included in the
final sample of the research, with an overall response rate
of 80%.
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Measures

Pilot and Pre-testing. The simplified Finnish Diabetes Risk
Score (FINDRISC) Questionnaire, Health Literacy Survey
Short Form 12 (HLS-SF12), and Health-Promoting Lifestyle
Profile Il (HPLP II) instruments were all originally written in
English. The HLS-Asian Tagalog (Agosto et al., 2018) and
the HPLP II Hiligaynon (Beliran & Legaspi, 2014) were
utilized in this study after being granted permission for its
use. Permission to use the original HPLP Il (Walker & Hill-
Polerecky, 1995) and HLS-SF12 (Duong et al., 2019) were
obtained. Since previous studies were conducted in urban
settings, pilot testing among 30 conveniently selected
adults in the accessible population was carried out. These
participants were not included in the final sample
population. The reliability testing for the translated versions
of HLS-SF 12 and HPLP Il resulted in acceptable
Cronbach’s alpha coefficients of .71 and .89, respectively.
Since subscales were utilized, composite reliability for both
HLS-SF12 and HPLP Il was also determined, resulting in
composite reliability coefficients of .93 and .90,
respectively.

Sociodemographic Questionnaire & Diabetes Risk Score.
A researcher-made questionnaire to determine the
sociodemographic  characteristics was constructed.
Individual characteristics such as age bracket, sex, civil
status, educational attainment, monthly income,
employment status, type of family structure, health status,
presence of health insurance, and a number of doctor’'s
visits in the last year were obtained using the researcher-
made questionnaire for sociodemographic. Permission to
use the original (Lindstrém et al., 2010) and the simplified
(Ku & Kegels, 2013) FINDRISC questionnaire were
obtained from the authors. The simplified tool was utilized
to determine the diabetes risk scores. The decision was
based on its applicability to Filipinos and the need for less
expertise and equipment in a resource-constrained setting
without compromising its performance. A cut-off diabetes
risk scores greater than or equal to seven (27) was the
decisional score for the participants to be considered at
high risk for diabetes, which is in line with previous studies
(Ku & Kegels, 2013).

Health Promoting Behavior Questionnaire. The HPLP Il is
a 52-item, four-point, Likert-styled instrument consisting of
the following subscales: spiritual growth, interpersonal
relations, nutrition, physical activity, health responsibility,
and stress management. The HPLP Il measured the health
behavior scores of the participants. The 4-point response
scale consists of 1 representing “never”, 2 as “sometimes”,
3 as “often”, and 4 as “routinely”, which was used to
determine the frequency of each behavior. The tool has
been reported to have established content validity,
construct validity, criterion-related validity, and reliability,
with an alpha coefficient of internal consistency of .94 and
alpha coefficients ranging from .79 to .87 for all subscales.
On the other hand, the HPLP II Hiligaynon reported
acceptable face validity and internal consistency of the

translated questionnaire. The recommended use of means
rather than sums of scale items to retain the metrics of item
responses and to allow meaningful comparison of scores
across subscales was implemented. A mean of =2 2.50 was
considered to be a positive health behavior, in line with
previous studies (Beliran & Legaspi, 2014; Sutherland et
al., 2012).

Health Literacy Questionnaire. Duong et al. (2019)
advanced the use of a new comprehensive HLS-SF12,
originally derived from the original HLS-EU-QA47, consisted
of 12 items and validated among different groups of the
Asian population. The instrument includes the three
subscales: healthcare, health promotion, and disease
prevention. It consists of a 4-point response scale, which
translates 4 as “very easy”, 3 as “easy”, 2 as “difficult’, and
1 as “very difficult”’, to determine the level of difficulty of
each item in different components. The HLS-SF12 English
version demonstrated high alpha coefficient reliability of
.85, good criterion-related validity, and a high level of item-
scale convergent validity (Duong et al., 2019). On the other
hand, the HLS-EU-Q47 Tagalog (Briones, 2017) reported
general health literacy Cronbach’s alpha coefficient of .91
and subscale Cronbach’s alpha coefficients ranging from
.80 to .85. The general indices for HLS-SF12 were
standardized to unified metric scores from 0 to 50 using the
formula index= (M-1) x (50/3). The health literacy index was
obtained by calculating the total scores of the individual's
responses to all 12 items. The classification of health
literacy indexes and its descriptive interpretation were as
follows: 0-25, inadequate; >25-33, problematic; >33-42,
sufficient, and >42-50, excellent (Sgrensen et al., 2013).

Data Collection

After completion of written informed consent, the survey
was initiated. Each participant was assigned with a serial
number to ensure anonymity. The identifying number was
double-checked with the name on the master list, while the
serial number was written on the consent form and every
page of the research instrument. The responses were
recorded on the simplified FINDRISC questionnaire, and
the waist circumference (cm) of each participant was
measured. Ten barangay health workers were officially
hired to help in the conduct of the survey. All have attended
the orientation and skills check-off for proper data collection
and waist circumference measurement. Consistency in
data collection was ensured through carrying out uniform
protocols, adapted from WHO STEPS Surveillance Manual
2008, which included step-by-step details for measuring
waist circumference and obtaining self-reported answers.
Diabetes risk scores were derived from participant’s
responses and values of waist circumference. For the
health literacy and health behavior questionnaires, an item-
by-item and word-by-word reading of the respective
instrument was employed. The choices for the answers
after each item were repeatedly provided, using a cue card
as a memory aid for the participants. All the responses were
recorded after that.
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Data Analysis

All raw data were encoded in Microsoft Excel©2014 and
exported to the IBM©2019 software for SPSS©2019
statistical testing. Data were analyzed using descriptive
statistics, Levene’s, independent t, and Pearson’s r
correlation tests. Statistical significance was set at < .05.
Parametric statistics were used to determine significant
differences between the health literacy and health
behaviors of adults, grouped according to diabetes risk, and
determine the relationship between the two variables. The
homogeneity in the sample variance was met as evidenced
by the p-values for health literacy indexes and health
behavior scores, p = .487 and p = .072, respectively, which
meant that the requirement of equal variance for utilizing
parametric testing is appropriate. Since adults at high risk
and low risk for diabetes were two sub-samples in a given
total sample, Levene’s test was appropriate to determine
equality in variance (Derrick et al., 2018). To quantify the
degree of difference between groups, Hedges g was
utilized in this study. This is an appropriate measure of
effect size when two sample sizes have a similar standard
deviation but different sample sizes (Borenstein et al.,
2011). Moreover, it is emphasized that the effect size (ES)
presented in this study was based on a correlation effect
size due to the research design. This is represented as a
typology of corES (Fitz-Gibbon, 2002). Hedges g above .4
is interpreted as medium «rES in meta-analysis studies
(Brydges, 2019; Gignac & Szodorai, 2016).

Ethical Considerations

Research ethics committee approval from OVCAA UP
Open University Los Banos, Laguna, Philippines was
accomplished through the application for ethical review
before the conduct of the study (Document date and
number: 11 March 2019; 0111-1900-0064-8507). The pro-
curement of written informed consent and an official permit
from the barangay ensured individual and collective
autonomy. The consent was written in the language
understood by the participants. Moreover, the following
elements were explained: the purpose of the study,
expected duration of participation, description of
procedures to be followed, disclosure of confidentiality,
minimal risk involvement, compensation, principal
researcher’s contact information, refusal to participate, and
voluntary withdrawal options at any time without penalty or
loss of benefits.

Results

In general, the participant’s age ranged from 18 to 59 years
(M=36.19, SD=11.58) and were predominantly males
(53.3%); young adults (18 to 44 years old) (71.3%), married
or in a common-law relationship (70.8%), had at least a
high school level of education (47.3%), and in a nuclear
type of family structure (62.7%). Almost three-quarters
(71.8%) claimed to have health insurance, with almost all
of the population (92.8%) reported having no medical
condition. This may owe an explanation to just above half

(57.0%) of the population seeking doctor’s consultation one
to three times in the last year. Only half of the participants
(50.2%) reported to have been employed, and the majority
of them have the lowest bracket of family income amount
of £5,000 Php per month (84.3%) (Table 1).

Table 1 Distribution of participants according to socio-
demographic and health characteristics

Characteristics Frequency Percentage
Entire group 400 100
Age
18-44 (young adult) 289 72.3
45-54 (middle-aged) 81 20.2
55-59 (older adult) 30 7.5
Sex
Male 212 53.2
Female 188 46.8
Civil status
Married/Common Law 283 70.8
Single 88 22.0
Widowed 21 5.3
Separated 8 2.0
Educational level
Elementary 132 33.0
Highschool 189 47.2
Vocational 8 2.0
College 71 17.8
Work status
Employed 201 50.2
Unemployed 199 49.8
Family structure
Nuclear 251 62.7
Extended 128 32.0
Dyad 8 2.0
Single 13 3.3
Monthly income
< 5,000 (lowest) 337 84.2
5,001-9,999 (lower) 56 14.0
> 10,000 (low) 7 1.8
No. of doctor visits in the
last year
Never 158 39.5
1-3 228 57.0
4-6 10 25
27 4 1.0
Health insurance
With 287 71.8
Without 113 28.2
Health status
With a diagnosed medical 29 7.2
condition
Without diagnosed 371 92.8
medical condition
Diabetes risk status
High risk 106 26.5
Low risk 294 73.5

The data in Table 1 also presents a remarkably lower
percentage of the adults reported to have a diagnosed
medical condition (7.2%); however, it may not reflect the
real situation since it appears that just about less than a half
(39.5%) of the adults claimed never to seek a doctor in the
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last year. Based on diabetes risk assessments, out of 400
respondents, 106 participants (26.5%) were classified as
high risk for diabetes, while 294 respondents (73.5%) were
grouped as low risk for diabetes.

Table 2 shows the differences in health literacy indexes
between adults at high and low risk for diabetes. Although
the results showed the presence of low levels of health
literacy, both in the high-risk group (M = 25.20, SD = 4.76)
and low-risk group (M = 27.66, SD = 4.69), there is
sufficient evidence that supports a significant difference
between the health literacy index mean scores of adults
among the two groups, t (398) = -4.61, p =.000, at .05 level

of significance. The high-risk group (M = 25.20, SD = 4.76)
showed significantly worse health literacy indexes
compared to the low-risk group (M = 27.66, SD = 4.69).
Moreover, correlation effect size, corES = .52 (Hedges g),
revealed a medium effect, which meant that the level of risk
for developing diabetes had a moderate magnitude effect
on the differences between their health literacy levels.
Specifically, among the three health dimensions of health
literacy, the disease prevention subscale obtained the
lowest health literacy indexes for both groups, high risk (M
=24.21, SD = 6.30) and low risk (M = 26.81, SD = 5.94).

Table 2 Differences in the means of health literacy index, grouped according to diabetes risks: high risk vs. low risk

Health literacy index M SD t-value corrES (Hedges ‘g) p-value

Healthcare
High 25.47 6.18 -4.98 .56 .000*
Low 28.64 5.40

Disease prevention
High 24.21 6.30 -3.79 43 .000*
Low 26.81 5.94

Health promotion
High 25.90 5.61 -2.49 .28 .013*
Low 27.59 6.11

General health literacy
High 25.20 4.76 -4.61* .52 .000*
Low 27.66 4.69

Overall health literacy index 27 5

*p < .05 (significant)

Table 3 Differences in the means of health-promoting behaviors, grouped according to diabetes risks: high risk vs. low risk

Health behaviors M SD t-value p-value

Nutrition
High 2.24 .702 -1.23 .220
Low 2.33 .626

Health responsibility
High 2.28 .607 2.46 215
Low 2.20 0.555

Spiritual growth
High 2.66 .647 1.88 .061
Low 2.53 .596

Stress management
High 2.38 719 -.84 .440
Low 2.32 .673

Physical activity
High 1.94 .720 -.67 .503
Low 1.99 .635

Interpersonal relationship
High 2.41 .662 72 AT75
Low 2.36 .601

General health behaviors
High 2.32 .708 -.81 .420
Low 2.29 .635

Overall health behaviors 2.3 672

*p < .05 (significant)

Table 3 shows the differences in the mean scores of health
behaviors between adults at high and low risk for diabetes.
The health behaviors of adults at high risk (M = 2.32, SD =
.708) and low risk (M = 2.29, SD = .635) were both

considered as negative health-promoting behaviors.
Consistently, statistical testing showed no significant
difference between the health behaviors of adults grouped
according to their diabetes risk, t (398) = -.81, p = .420.
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Analysis of the subscales showed consistently negative
behaviors in five health behavior subscales, except in the
spiritual growth, which had a positive health behavior for
both adults at high risk (M = 2.66, SD = .647) and low-risk
group (M = 2.53, SD = .596). Among the six subscales of

health behaviors, the lowest health behavior mean scores
were in the physical activity subscale, both in the high risk
(M =1.94, SD =.720) and the low-risk group (M =1.99, SD
= .635). The highest health behavior scores were in the
spiritual growth subscales.

Table 4 Correlation between health literacy indexes and health behavior scores, grouped according to high risk, low risk, and the entire

group
Variables r p-value Interpretation

High 43 .000* Significant moderate positive
Low A3 .029* Significant weak positive
Overall A7 .000* Significant weak positive

*p < .05 (significant)

Table 4 shows that there is a statistically significant
relationship (p < .05) but a moderately positive correlation
(r = .43) between the health literacy and health-promoting
behaviors of adults at high risk for diabetes. Furthermore, a
statistically significant relationship (p < .05), but a weak
positive correlation (r = .13) exists between health literacy
and health behaviors among adults in the low risk for
diabetes group. Correspondingly, the same significant
relationship (p < .05) but a weak positive correlation (r =
.17) exists when adults were taken as an entire group.

Discussion

The results practically implied that both adults at high and
low risk for diabetes have difficulties finding, understanding,
judging, and applying health information with the worst
regards to disease prevention. Adults at high risk for
diabetes have difficulty accessing information regarding
medical issues and accessing the information on their risk
factors for health, as they have the lowest mean scores in
their capacity to find information regarding healthcare and
access information regarding disease prevention. It is also
important to note that adults in the high-risk group had
difficulty applying health information regarding what
determines the promotion of health in their physical and
social environment, such as doing physical exercises. On
the other hand, having a relatively higher literacy index in
utilizing information in seeking care and health treatments
has favorable and unfavorable consequences. A favorable
example of which is when adults at low risk for diabetes can
make informed decisions on medical issues; however, the
challenge lies in the decision making regarding the proper
time to consider a situation to be an emergency.
Furthermore, the disparity between the non-uniform trends
of health literacy scores in health promotion and healthcare
dimensions between the two groups could be ascribed to a
greater percentage of the adults, classified as low risk for
diabetes, and categorized as having the lowest socio-
economic status, taking more advantage of available free
healthcare services compared to their high-risk
counterpart. However, this is still considered as suboptimal
visits to a healthcare provider, with the study results
showing just a slightly higher percentage of adults visiting

a medical doctor at least 1-3 times (57%) in a year
compared to those who had never seen one (39.5%).

The study results are consistent with the results of other
research that involved populations with lower socio-
economic status in local studies (Agosto et al., 2018). This
is also parallel to the findings of most international studies
among general adults (Choi et al., 2013; Coffman et al.,
2012; Jordan & Hoebel, 2015) that revealed low, limited,
problematic, or inadequate health literacy descriptions
among its study population. However, the study results
contrast to the results of studies that showed sufficient and
acceptable health literacy (Chahardah-Cherik et al., 2018;
De Castro et al., 2014; Tol et al., 2014) among adults with
diagnosed diabetes. The difference in the results could be
credited to the fact that the population mentioned in these
studies was among adults already diagnosed with diabetes
compared to the studies discussed earlier, among general
adults. Furthermore, a higher prevalence of limited health
literacy was reported in the population surveyed in the
community compared with those who attended primary
care or hospitals (Abdullah et al., 2019).

In terms of health behaviors, the results of this study are
the same as the results of other studies conducted on other
chronic diseases (Maheri et al., 2016; Mohsenipoua et al.,
2016) and adults stratified to different levels of diabetes risk
(Sutherland et al., 2012), which revealed that the levels of
physical activity and the levels of spiritual growth are the
subscales with the lowest and highest levels, respectively.
The data imply that in adults with a high risk of diabetes,
the physical dimensions represented by the subscales of
nutrition and physical activity were uniformly lower than
those in the low-risk group. In contrast, health behavior
subscales of those adults at high risk for diabetes that
appeal to the psychological, spiritual, and social aspects
had consistently higher scores than their low-risk
counterparts. It could mean that adults in the high-risk
group have relatively lower physical health behavior scores
but somewhat higher psychosociospiritual health behavior
scores than those in the low-risk group. A study among
diabetic and non-diabetic adults in Brazil (De Oliveira et al.,
2018) showed partially consistent analogous results where
people with diabetes had better dietary habits than those
without diabetes but still had risk behaviors such as
insufficient physical activity. It is remarkable to note that if
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adults at high risk for diabetes are to be considered as
future diabetics, while adults at low risk for diabetes
remained to be non-diabetics, it could imply that health
behaviors in different subscales could vary in results, but in
non-uniform directions. To wit, one subscale may connote
desirable health behaviors but the others like the opposite.

The results of this study are similar to the results of a
study among low income, low education, middle-aged
Hispanics (Sutherland et al., 2012), which reported a higher
mean score of health responsibility, interpersonal
relationship, and stress management on those adults with
a higher risk for diabetes than those adults with lower risk.
In the case of health responsibility, an example to better
understand this situation is that in developing countries,
health decisions are often not made by individuals but are
made collectively by family members. This is a cultural
difference among Filipino adults, especially in a rural
setting. On a particular issue, an individual, such as a
husband, would decide on behalf of his wife. Overall, the
level of health behaviors among adults at high risk and low
risk for diabetes is just the same. This is consistent with the
findings of a study among low-income Latino adults that
states no significant differences between adults in different
levels of diabetes risk when it comes to their level of
engagement in physical activity, the extent of monitoring
nutrition, and owing to one’s own health responsibility
(Sutherland et al., 2012).

The results of statistical testing that revealed no
significant difference between the health behavior mean
scores of adults at high and low risk for diabetes denote
that adoption of risk reduction behavior among the entire
population of adults, with special regards to the level of
physical activity and nutrition, are homogeneously low.
Thus, an all-adult inclusion effort is needed to improve
awareness of the degree of risk for developing diabetes,
increase promotion of healthy behaviors and advance the
availability of evidence-based lifestyle interventions to
reduce the growth in new cases of diabetes. The results of
this study could not rule out the effect of the adult’s level of
risk for diabetes on the level of their health behaviors.
However, it could imply that the sample of the adult
population seems to give priority to better their spirituality
than to adopt healthy behaviors in other subscales, as
evidenced by higher spiritual behaviors scores.

Most studies consistently report a low level of health
behaviors among adults in a low-income and rural setting.
A probable explanation about the lacking influence of
diabetes risk level on health behaviors could be supported
by the absence of studies from low and middle-income
countries that could show the association between health
behaviors and reduction in diabetes risk, particularly one
that employed higher hierarchical research evidence. This
result is further supported by a sensitivity analysis study
(Feldman et al., 2017), which revealed no single health
behavior that drives the relationship between diabetes risk
and health behaviors, suggesting that there could be
interactive effects with other variables. One suggestive
independent variable in this study is health literacy, where

a significant difference between adults at high and low risks
for diabetes exists.

The study revealed a significant positive relationship
between health literacy and health behaviors. This implies
that the adult’s health literacy indexes have significantly
influenced their health behaviors. Limitations on the
interpretative value of correlation results were present, but
with the utilization of the Health Promotion Model (Pender
et al., 2011) and the Health Literacy Conceptual Model
(Serensen et al., 2013) as the theoretical basis of this
study, the existing relationship between health literacy and
health behavior is supported. This is consistent with the
results of other researchers who worked on the population
of adults with known cardiovascular diseases (Aaby et al.,
2017), infectious respiratory diseases (Sun et al., 2013),
and diabetes (Chahardah-Cherik et al., 2018; Kim et al.,
2018; Yeh et al.,, 2018). The moderate magnitude of
correlation could be credited to the non-uniform variation of
the direction of scores in all the subscales of health-
promoting behavior. A significant weakening in the
correlation could be ascribed greatly to surprisingly higher
spiritual behavior scores among adults, which could pull up
higher a supposedly low general health behavior scores in
relation to a uniformly lower health literacy index.

Numerous literatures exist about the relationship
between health literacy and health behaviors among
healthy adults (Hansen et al., 2015; Suka et al., 2015) or
even individuals with other disease risks (Sun et al., 2013;
Wong et al., 2018). However, there is a conflicting study
that reports no significant association between health
literacy and some measures of health outcomes in a
random sample of adults who were already diagnosed with
diabetes (Singh & Aiken, 2017) in Western Jamaica.
Furthermore, a meta-analysis report (Al Sayah et al., 2015)
among 723 eligible studies about the relationship between
health literacy and health outcomes also proposes that
there is still insufficient or inconsistent evidence that
independently associates health literacy with health
outcomes adults diagnosed with diabetes. Thus, it is still
premature to advance research with higher hierarchical
evidence since there are still no sufficient data to suggest
the independent relationship between health literacy and
health outcomes.

The study utilized a large sample size, implemented a
random probability sampling technique, and garnered a
high response and return rate. This was a good
representation of the target population regarding adults in
the rural setting. It was found out that even in the remote
rural setting, health literacy had a significant positive
relationship with health behaviors. Healthcare workers,
including nurses, need to focus on increasing the health
literacy of adults, especially those who are at high risk for
diabetes, to facilitate the development of healthy behaviors.
Moreover, the risk assessment was only limited to diabetes
risk factors such as age, sex, waist circumference; family
history of diabetes, high blood sugar, and high blood
pressure; and measurement of waist circumference to
estimate diabetes risk levels. Health literacy and health
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behaviors might be different in adults who have already
been diagnosed with diabetes. However, the tool for
assessing diabetes risk could help healthcare workers who
have less training since it is practical, cost-effective, and
easy to implement.

The result of non-significant differences between the
health behaviors of adults at high and low risk for diabetes
should not be misunderstood as a failure of the study, but
instead, a springboard for another research to scrutinize the
characteristics of these adults that influence their health
behaviors. Adults at high risk for diabetes had low health
behavior scores, but their health behavior subscale scores
in spiritual growth, health responsibility, and interpersonal
relationships were better compared to their low-risk
counterparts. Further study of the characteristics of adults
at high risk for diabetes that makes them have better scores
in the aforementioned subscales of health behavior is
recommended.

On the other hand, the significant difference between
the health literacy of the two groups of adults had practical
implications. The prioritization of health education among
those at high risk for diabetes should be in place, as the
economy of practicing health information campaigns has
always been costly. However, the needs of those adults at
low risk should also not be overlooked, as the health
behaviors for both groups had no significant difference.
Disease prevention, being the subscale with the worst
health literacy index for both adults at high and low risk for
diabetes, should be a major concern in implementing health
promotion projects. A greater number of adults have low
health behaviors in nutrition, physical activity, and health
responsibility, more so a higher percentage of adults in the
low-risk group. Improving the health literacy of adults
regarding where to find information on proper nutrition,
practical exercises, and family members' inclusion in
support of one’s health responsibility is a target objective.

Limitations

Caution is advised about the temporality of the results
between variables. Since this a cross-sectional study,
direct causality cannot be inferred. This study was only
limited to diabetes risk factors such as age, sex, waist
circumference; family history of diabetes, high blood sugar,
and high blood pressure; and measurement of waist
circumference to estimate diabetes risk levels. Health
literacy and health behaviors might be different in adults
who have already been diagnosed with diabetes, as well as
in other settings and populations.

Conclusion

The classification of adults according to diabetes risks had
brought light to the fact that adults in the accessible
population do not only have a low level of health literacy but
an alarming inadequate health literacy. This is remarkably
evident in adults at high risk for diabetes, inclined to have
worse health literacy compared to those adults who have a
low risk for diabetes. Thus, the total inclusion of adults with

low health literacy in health education could avoid the
worsening effects of diabetes in the underprivileged
population. The significantly positive correlation between
health literacy and health behavior should be a calling for
political will to push for government officials, legislators, and
stakeholders to institutionalize programs that could
increase health information competencies, such as making
health information available in strategic health stations,
taking advantage of multimedia broadcast advertisements,
disseminating free health information through text
messaging, and utilizing language appropriate, and “no
read-no write” friendly pamphlets. Furthermore, the local
government unit is suggested to capitalize on pre-existing
public education infrastructures to deliver health
information among the locales, as remediation for the low
health literacy, as well as a starting solution for disease
prevention against diabetes.
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