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ABSTRACT

Background: Health literacy isimportant in the self-management of hypertension. It is, thus, necessary to assess
the health literacy of hypertensive patients to identify health literacy gaps and make appropriate interventions.
A prerequisite to health literacy assessment is an accurate and efficient measurement of health literacy.
Objective: This study examined the psychometric properties of the Filipino version of Health Literacy Short-
Form 12 (HLS-SF12) among adult patients with hypertension.

Methodology: A cross-sectional study was conducted among 47 hypertensive patients from a selected
barangay who were registered in the local health center. Data were analyzed using correlation analysis,
Cronbach's alpha test, and Mann-Whitney U test.

Results: The acceptability was demonstrated by the absence of missing data, lack of significant floor and ceiling
effects, and adequate distribution of scores. Cronbach's alpha was 0.78, and most corrected item-total
correlations ranged from .31 to .58, which suggested satisfactory reliability. The pattern of interdomain
correlations (r =.38-.69) and domain score-total score correlations (r =.76-.91) supported the construct validity
of the instrument. Known-groups validity was also exhibited by the lower health literacy scores among those
with primary education than those with secondary or tertiary education (median: 22.22vs 29.17, p=0.04).
Conclusion: Satisfying the set criteria, the Filipino version of HLS-SF12 is an acceptable, reliable, and valid
instrument to measure the health literacy of adult hypertensive patientsin a selected barangay in Manila.
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Introduction
make judgments and take decisions in everyday life

The increasing recognition of health literacy in public
health has prompted numerous initiatives across different
countries around the world [1]. Several studies have
demonstrated a link between health literacy and health
outcomes [2]. It has been shown that limited health literacy
is associated with poor health status [3], greater use of
health care services [4, 5], and higher health care costs [5].
Its growing importance in the local setting is exemplified by
the inclusion of health literacy in the National Unified
Health Research Agenda 2017-2022 [6].

Health literacy has been comprehensively defined as the
“knowledge, motivation, and competencies to access,
understand, appraise, and apply health information in order to
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concerning healthcare, disease prevention, and health
promotion to maintain or improve quality of life during the life
course” [7]. The concept of health literacy highlights the ability
to make sound health decisions that are crucial in the self-
management of chronic diseases such as hypertension [8].

In the Philippines, hypertension continues to be an
important public health challenge. Although hypertension
increases the risk for multiple cardiovascular diseases, the
rate of blood pressure control remains low [9,10]. Shi et al.
explored the relationship between health literacy and
hypertension management among patients from a
community health center [11]. Compared with patients
with high health literacy, those with low health literacy were
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less compliant with medication use, regular physical
exercise, and home blood pressure measurement. In
addition, those with low health literacy tended to have
poorer blood pressure control and lower quality of life. It is
thus necessary to assess the health literacy of hypertensive
patients to identify health literacy gaps and make
appropriate interventions. A prerequisite to health literacy
assessment is an accurate and efficient measurement of
health literacy [12].

Several instruments have been made to measure health
literacy rapidly, but these were not able to capture the
encompassing definition and conceptualization of health
literacy [13]. The Health Literacy Short-Form 12 (HLS-SF12)
was developed using nationwide data in Taiwan and was
validated in six Asian countries [14]. It can serve as a quick
and comprehensive tool to assess health literacy in clinical
and research settings [13,14]. However, it is necessary to
investigate its performance prior to use in a different country,
culture, or language. Validity and reliability assessments,
along with translation and adaptation of a tool, allow for the
comparison of the tool's measurements across countries and
is easier to conduct as compared to creating a new tool
entirely [15]. Tavakol and Dennick (2011) define validity as
"the extent to which an instrument measures what it is
intended to measure" [16]. On the other hand, reliability is
the extent to which an instrument can get similar
measurements despite random variation [16,17]. The lack of
evidence of the reliability and validity of an instrument in
new contexts might threaten the basis of the research
findings and generalizations [18].

This study aimed to assess the psychometric properties
of the Filipino version of HLS-SF12 among adult hypertensive
patients in a selected barangay in Manila. Specifically, this
study aimed to identify the reliability and validity of the HLS-
SF12 by measuring the internal consistency, construct
validity, and known-groups validity. The acceptability of the
HLS-SF12 would be determined by examining missing data
and score distribution.

Table 1. Matrix of the HLS-SF12.

Methodology

Study Design and Sampling

The HLS-SF12 was utilized in the assessment of health
literacy components in the study of Mamangon et al. (2018)
[19]. A cross-sectional research design was employed. The
study population included 25 to 59-year-old hypertensive
patients who were residing in a selected barangay in Manila
and were registered in the local health center. Non-
probability sampling method was applied in recruiting
respondents. Recruitment flyers were distributed to all
households in the barangay, and informed consent was
provided by the respondents before inclusion in the study.
This study was conducted in accordance with the
Declaration of Helsinki. The ethical clearance for the
conduct of the study was issued by the University of the
Philippines Manila Research Ethics Board (UPMREB Code:
2017-507-UND), dated 08 January 2018. The study was
implemented from January to February 2018.

Health Literacy Measurement

The HLS-SF12 is a 12-item questionnaire for measuring
health literacy. It was grounded on the conceptual model
formulated by Sgrensen et al., which consisted of four modes
of information processing (access, understand, appraise, and
apply) across three health literacy domains: health care,
disease prevention, and health promotion [14]. As seen in
Table 1, each of the 12 questions in the HLS-SF12 represents
a particular component of health literacy. Various health
literacy indices can then be constructed from the framework
matrix. The general health literacy index included all items to
provide an overall assessment, whereas the sub-indices
combined different sets of related items to represent specific
aspects of health literacy [3]. Sub-indices for health literacy
domains are based on the items per row in the matrix, while
the sub-indices for modes of information processing are
based on the items per column in the matrix. Permission to
use the questionnaire was granted by the original author.

Understand information
relevant to health

Access information
relevant to health

Appraise information

Apply information

relevant to health relevant to health

Healthcare Q1 Q2 Q3 Q4
Disease Prevention Q5 Q6 Q7 Q8
Health Promotion Q9 Q10 QM1 Q12
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The perceived difficulty of eachitem in the HLS-SF12 was
rated on a 4-point Likert scale (1 = very difficult, 2 = difficult,
3 = easy, and 4 = very easy). The scores for different health
literacy indices were computed using (1):

Index=(M-1)x(50/3). (1)

Index was the health literacy score for the specific index
calculated, and M referred to the mean of all participating
items. The index scores could vary from 0 to 50 which
corresponded to the lowest health literacy and the highest
health literacy, respectively [13]. The index scores were
classified into four levels of health literacy using the score
intervals in the full-form instrument: 'inadequate' (0-25),
'problematic' (>25-33), 'sufficient' (>33—42), and 'excellent’
(>42-50) health literacy. The 'inadequate' and 'problematic'
categories were merged to a single category, called 'limited
health literacy,' as done by the HLS-EU Consortium [3].

The Filipino version of the HLS-SF12 was tested in this
validation study. The original English questionnaire
underwent forward translation to Filipino and backward
translation to English. The back-translated version was
compared with the original version, and the discrepancies
were identified and corrected. This process was repeated
until equivalence between the source material and the back-
translation was met. Afterwards, the Filipino version of HLS-
SF12 was pretested through unstructured interviews in the
barangay adjacent to the study site. It included a convenience
sample of 10 hypertensive patients who were 25 to 59 years
old and were registered under the local health center. The
items were reviewed in terms of format, content, and
understandability and were subsequently revised.

Data Collection

House visits were made to those who indicated
willingness to participate in the study on the filled-out
recruitment flyers. Informed consent was obtained from each
respondent before participation. Face-to-face interviews
were then conducted via pen-and-paper interview method.
Sociodemographic characteristics consisting of age, sex,
educational attainment, employment status, and family
income were asked. This was followed by the administration
of the Filipino version of HLS-SF12.

Data Analysis

Frequencies and proportions were used to present
categorical variables, while means and standard deviations

were computed for numerical variables. The acceptability of
the instrument was assessed by determining the proportion
of missing data and the distribution of scores. It was
recommended that the proportion of missing data should be
<10%, observed scores should cover the full score range, and
skewness statistics should lie between -1 and +1 [20].
Additionally, floor and ceiling effects should be kept to a
minimum. A proportion of 15% of respondents who got the
lowest and the highest possible scores indicated the existence
of significant floor and ceiling effects, respectively [21].

Reliability analysis used Cronbach's alpha coefficients and
corrected item-total correlations to estimate the internal
consistency. Cronbach's alpha was considered acceptable if it
is between 0.70 and 0.95. Meanwhile, the corrected item-
total correlations should be greater than 0.20 [20].

For construct validity, the correlations between the
scores in different domains as well as the domain score-total
score correlations were reported using Pearson correlation
coefficient (r). The absolute values were interpreted as
follows: 0<r<0.3 (weak), 0.3<r<0.7 (moderate), and
0.7<r<1.0 (strong) [22]. The known-groups validity was also
assessed through Mann-Whitney U test to compare the
median health literacy scores between groups with different
educational attainment. The anticipated difference of lower
general health literacy among those with primary education
than those with secondary or tertiary education was based
on the findings of foreign [23,24] and local studies [25,26].
The level of significance was set at 0.05. All analyses were
performed using Stata/MP 13.0.

Results
Sociodemographic Characteristics of the Respondents

A total of 47 hypertensive patients participated in the
study. The mean age of the respondents was 50.8 years old
(Min-Max = 27-59 years old). Majority were females
(61.70%) and had completed at most secondary education
(61.70%). In addition, 65.96% were unemployed, and
63.83% reported having a monthly family income greater
thanthe poverty threshold (Table 2).

Acceptability

The acceptability of the instrument was based on
meeting the desired properties related to missing data, floor
and ceiling effects, and score distributions. No item had any
missing response, and the scores for different health literacy
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Table 2. Distribution of respondents according to sociodemographic characteristics, Manila, 2018 (n=47).

Sociodemographic Characteristics

Frequency

Proportion, %

50.8+7.4

Age (Mean * SD)
Sex
Female
Male
Educational Attainment'
Primary
Secondary
Tertiary
Employment Status
Employed
Unemployed
Family Income'
Below poverty threshold
Not below poverty threshold

29
18

19
29

16
31

16
30

61.70
38.30

19.15
61.70
17.02

34.04
65.96

34.04
63.83

'Total percentage may not add up to 100% due to missing data.

Table 3. Missing data, score range, floor and ceiling effects, skewness, and Cronbach's alpha of the HLS-SF12, Manila, 2018 (n=47).

Health Literacy Missing Data, % Score Range Floor Effect, % Ceiling Effect, Skewness Cronbach's
Index % Alpha
General 0 36.11 0 0 0.02 0.78
Health care 0 37.50 0 213 0.22 0.44
Disease Prevention 0 41.67 0 4.26 0.01 0.55
Health Promotion 0 41.67 0 213 -0.35 0.60

indices could be computed for all respondents. The reported
scores spanned a wide portion of the possible score ranges
(36.11 - 41.67). For each of the selected indices, no
significant floor and ceiling effects were detected because
the proportions of respondents with a score of 0 and a score
of 50 were both less than 15%. The skewness statistics of the
score distributionsranged from-0.35t0 0.22 (Table 3).

Reliability

The Cronbach's alpha of the HLS-SF12 was 0.78 for the 12
items (Table 3). Removal of any single item resulted in a lower
overall value, except for item 4, which was "Call an
ambulance in an emergency." If item 4 was deleted, a higher
Cronbach's alpha of 0.81 was observed. Moreover, the
corrected item-total correlation for item 4 was -.09, while the
corrected item-total correlations for the other items ranged
from .31t0.58. Table 3 presents the Cronbach's alpha of the
domains of health care, disease prevention, and health
promotion which were 0.44, 0.55, and 0.60, respectively.

Validity

The result of the construct validity analysis is seen in
Table 4. Each health literacy domain displayed a strong

S10

correlation with the overall scale (r = .76-.91), but the
correlations between health literacy domains were only
moderate (r=.38-.69).

The result of the other validity assessment using known-
groups validity is shown in Table 5. Those who completed
primary education had lower general health literacy scores
than those who finished secondary or tertiary education.
Differences in the index scores of general health literacy as
well as appraising and applying health information were
statistically significant.

Health Literacy Levels

The proportion of respondents with limited general
health literacy was 65.96%. Majority of the respondents had
limited health literacy in the domains of health care and
disease prevention. Meanwhile, majority of the respondents
have sufficient or excellent health literacy in the health
promotion domain (Table 6).

Discussion

The aim of this study was to assess the psychometric
properties of the Filipino version of HLS-SF12 in measuring

Phil J Health Res Dev CPH-UPM Issue 2022 Vol.26 Suppl.1, S7-S14
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Table 4. Inter-domain score correlations and domain score-total score correlations of the HLS-SF12, Manila, 2018 (n=47).

Health Literacy Health care Disease Prevention Health Promotion General
Index
Health care 1.00
Disease Prevention 0.57 1.00
Health Promotion 0.38 0.69 1.00
General 0.76 0.91 0.84 1.00

Table 5. Median scores in different health literacy indices by educational attainment of respondents, Manila, 2018 (n=46).

Secondary or Tertiary
Education (n=37)

Health Literacy
Index

Primary Education
(n=9)

Median (IQR)

General 22.22 (18.06-31.94) 29.17 (26.39-34.72) 0.04'
Access 27.78 (16.67-38.89) 33.33 (27.78-38.89) 0.40
Understand 27.78 (22.22-33.33) 33.33 (33.33-38.89) 0.08
Appraise 22.22 (16.67-22.22) 27.78 (22.22-33.33) 0.03'
Apply 16.67 (16.67-22.22) 27.78 (22.22-33.33) 0.002'

'Statistically significant.

Table 6. Distribution of respondents according to health literacy level across different health literacy indices, Manila, 2018 (n=47).

Health Literacy Proportion
Index
Limited Sufficient, % Excellent, %
Inadequate, % | Problematic, % Total, %
General 29.79 36.17 65.96 29.79 4.26
Health care 46.81 21.28 68.09 29.79 2.13
Disease Prevention 44.68 14.89 59.57 36.17 4.26
Health Promotion 31.91 12.77 44.68 42.55 12.77

the health literacy of adult hypertensive patients in a
selected barangay in Manila. The acceptability of the
instrument was demonstrated by the absence of missing
data, lack of significant floor and ceiling effects, and
adequate distribution of scores. A low proportion of missing
data may suggest that the items were not confusing or the
questionnaire layout was not problematic [27]. However,
item non-response was likely diminished by the face-to-face
interview method because interviewers could motivate
respondents to answer and ensure completion of the
questionnaire. The minimal floor and ceiling effects indicated
the ability of the instrument to detect differences between
groups as well as changes in health literacy level [21,27].
Despite the mild skewness, the scores remained normally
distributed, so statistical tests with normality assumptions
can be done without requiring data transformation [28].
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The results of this study reflected the satisfactory reliability
of the HLS-SF12. The Cronbach's alpha was 0.78 for the overall
instrument, which was above the recommended lower limit
of 0.70 [20]. The obtained estimate is lower than that of
earlier validation studies in several Asian countries
(Cronbach's alpha = 0.79-0.90) [13, 14,23]. The lower value of
Cronbach's alpha in this study may be attributed to the small
sample size of 47. Earlier validation studies had large sample
sizes ranging from 403 to 2,073 which may raise the value of
Cronbach's alpha by increasing the covariance among item
responses [29]. Nonetheless, internal consistency was still
acceptable in this study, implying that the items of HLS-SF12
measure the same construct of general health literacy [20]. It
was further supported by the corrected item-total
correlations which exceeded the prescribed threshold of 0.2,
except for item 4 (“Call an ambulance in an emergency”).
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Although deletion of item 4 may increase the Cronbach's
alpha of the whole instrument, it cannot be simply removed
since it solely corresponded to the dimension of applying
health information in the healthcare domain.

As for the sub-indices of health literacy, Cronbach's
alpha coefficients were 0.44, 0.55, and 0.60 for health care,
disease prevention, and health promotion domains,
respectively. Values below the recommended Cronbach's
alpha of 20.70 were similarly found in the three health
literacy domains in Indonesia [14] and Vietnam [23].
According to Tavakol and Dennick [16], the short test length
and heterogeneity of items may explain the low Cronbach's
alpha. Indeed, the health literacy domains in the HLS-SF12
included only four items, each representing different
dimensions withinadomain.

The pattern of interdomain correlations and domain
score-total score correlations supported the construct validity
of the instrument [30]. Construct validity refers to the extent
to which the “operationalized items measure the concept
intended for analysis” [18]. The interdomain correlations
were only moderate which suggested some distinctness
between the three health literacy domains [27]. The strong
correlations of domain scores with the total scores indicated
that the domain constructs were components of the broader
construct of general health literacy. Therefore, each health
literacy domain contributed to the overall measure of health
literacy with minimum overlap [30].

In addition, known-groups validity was exhibited by the
HLS-SF12. It was able to detect differences between groups
expected a priori to score differently [15,17]. Consistent
with previous studies [23-26], respondents with a higher
educational attainment had a higher general health literacy
than those with a lower educational attainment. According
to Paakkari, L. and Paakkari, O. [31], formal education can
equip individuals with knowledge relevant to health and
develop health-related skills and critical thinking that are
fundamental to health literacy.

Differences between subgroups by educational attainment
were more pronounced in appraising and applying health
information than in accessing and understanding health
information. Appraisal and application demand higher-order
cognitive skills which are more likely to be enhanced in higher
levels of education. On the other hand, accessing and
understanding calls upon basic reading, writing, and speech
skills that should be learned at the first level of education. This
may explain why those who completed up to primary
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education had a disadvantage in appraising and applying but
not so much in accessing and understanding. Furthermore,
rapid proliferation of online health information may
contribute to the greater capacity to access and understand
health information [32].

Inthis study, general health literacy was limited in 65.96%
of hypertensive patients aged 25 to 59 in a selected barangay.
This obtained proportion is higher than those of prior studies
wherein the proportions of limited general health literacy
among different patient populations ranged from 45.5% to
65.1% [24,33-35]. Among the three health literacy domains,
the proportion of limited health literacy in this study was
highest in health care. This is similar to the findings of
Kayupova et al. [33] who assessed the health literacy of
visitors of district polyclinics. In contrast, studies involving
inpatients or outpatients of hospitals found that the
proportions of limited health literacy were lowest in the
health care domain [24,34,35]. The disparity may be
attributed to the health facilities utilized by the study
populations. Adhikary and colleagues [36] found better
interpersonal communication in higher care facilities, such as
hospitals, than in community clinics and other primary care
facilities. Good communication between patients and health
care providers may facilitate the development of health
literacy by promoting information exchange and patient
engagementin the health care setting [37].

This study had some limitations. First, the cross-sectional
study design cannot be used to examine test-retest reliability
[13]. Second, since the respondents were recruited
voluntarily, they may not be representative of the whole
population. Ethical considerations also introduced constraints
in the recruitment process, hence the small sample size.
Recruitment was done by distributing recruitment flyers
among households and only those who expressed interest in
participating in the study were screened and included. The
small sample size, along with volunteer bias, may confer
limitations in the generalizability of the findings. Third, the
sample size was deemed insufficient to provide stable
estimates from factor analyses [38]. Conducting this study
among a larger, random sample is therefore recommended.

The preliminary evidence of acceptability, reliability, and
validity suggests that the Filipino version of HLS-SF12 can be
used to measure health literacy. However, it is important to
note that the study site is located in the National Capital
Region (NCR), which is distinctly different from the rest of the
country. Further testing is recommended if it is to be utilized
outside NCR due to possible cultural and linguistic
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differences. The validation of this instrument among younger
and older age groups as well as other patient populations is
suggested for future research.

Conclusion

Satisfying the set criteria, the Filipino version of HLS-SF12
is an acceptable, reliable, and valid instrument to measure
the health literacy of adult hypertensive patients in a selected
barangay in Manila. Majority of the respondents were found
to have limited general health literacy. The results of the
study reinforce the call for health literacy interventions in
patient care.
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