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ABSTRACT

Introduction: Non-communicable diseases (NCDs), including diabetes, hypertension, and heart disease, remain
the leading causes of morbidity and mortality in Malaysia, highlighting the growing importance of effective health
information usage (HIU) for self-management and prevention. Although access to health information has expanded,
disparities persist in how individuals particularly in rural areas such as Sarawak utilise this information in everyday
health decisions. This study, guided by Longo’s Expanded Model of Health Information-Seeking Behaviour (EM-
HISB), examines how the type (THI), sources (SHI), and access (AHI) to health information collectively predict HIU
among adults with NCDs. Materials and Methods: This cross-sectional study formed part of a larger investigation on
health information-seeking behaviour in Sarawak. Data were collected from May to December 2023 using multi-
stage random sampling in Kuching (urban) and Lubok Antu (rural). Of the 782 participants surveyed, 217 self-reported
having at least one NCD. Partial Least Squares Structural Equation Modelling (PLS-SEM) was used to analyse the
measurement and structural models. Results: Hypertension was the most commonly reported condition, particularly
among participants aged 41-60. All three predictors: THI (B = 0.200, p < 0.05), SHI (B = 0.476, p < 0.05), and AHI (B
=0.178, p < 0.05) were significantly associated with HIU. The model demonstrated strong predictive validity (R* =
0.612), with SHI emerging as the most influential predictor, exhibiting the highest standardised beta coefficient and a
moderate effect size (f = 0.138). Discussion and Conclusion: The strong influence of SHI reflects Sarawak’s unique
socio-cultural context, particularly in rural areas. These findings highlight the importance of developing multifaceted
health promotion strategies that cater to the varied informational needs and preferences of NCD patients in Sarawak.
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INTRODUCTION

Non-communicable  diseases (NCDs) including
diabetes, hypertension, cardiovascular diseases, and
cancer have emerged as the leading causes of morbidity
and mortality in Malaysia over the past decade (1).
As this burden continues to grow, the effective use of
health information, or health information usage (HIU),
has become increasingly vital (2). HIU empowers
individuals with NCDs to make informed decisions,
manage their conditions more effectively, and adopt
preventive behaviours that enhance their quality of life.

Although access to health information has expanded
through both formal and informal channels, substantial
gaps persist in how individuals interpret and utilise

this information particularly in rural, multicultural,
and resource-limited settings especially in Sarawak,
Malaysia (3-5). Existing research suggests that HIU is
influenced by multiple factors, including health status,
socio-economic background, cognitive ability, digital
and health literacy, and cultural orientation (6,7).
Yet, limited empirical evidence exists particularly in
the Malaysian context on how these factors shape the
actual use of information in daily health management
especially among NCD patients. Moreover, much of the
existing literature focuses on health information-seeking
behaviour (HISB), often neglecting what happens after
information is obtained. This narrow focus limits our
understanding of HIU as a behavioural outcome and
hinders the development of targeted interventions
that support long-term self-management among NCD
patients (8).

To address these gaps, this study applies the Expanded
Model of Health Information-Seeking Behaviour (EM-
HISB) (6,9) to examine the extent to which three key
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predictors including the type of health information
(THI), sources of health information (SHI), and access to
health information (AHI) have the potential to influence
HIU among adults with NCDs in Sarawak, Malaysia.

The study is guided by the following research question:
how do THI, SHI, and AHI collectively predict HIU
among adults with NCDs? By addressing this central
question, the study provides deeper insight into HIU
within an underserved and socio-culturally diverse
context, offering guidance for evidence-based health
promotion strategies to support NCD prevention in
Sarawak.

Health information usage (HIU) refers the ways
individuals actively seek, interpret, and utilise health
information to manage their health-threatening
conditions, engage in shared health decision-making
regarding their disease, behavioural modification, and
to foster positive health practices (10). Engaging in HIU
also fosters empowerment and self-advocacy, which are
integral to effective health promotion (11). One notable
model that explained this framework is the Expanded
Model of Health Information-Seeking Behaviour Model
(EM-HISB), introduced by Daniel R. Longo, which
highlights the dual pathways of active information
seeking and passive information reception (6). This
model posits the outcomes of health information-seeking
processes can range from active acceptance to passive
assimilation, reflecting the dynamic nature of HIU in
addressing individuals’ evolving health priorities.

The Expanded Model of Health Information-Seeking
Behaviour (EM-HISB), provides a theoretical framework
for understanding the factors that influence health
information engagement (6,9). This model identifies a
range of predisposing factors, enabling resources, and
information-seeking strategies that collectively shape
health information outcomes. A key strength of the
EM-HISB lies in its recognition of the dynamic nature
of HIU, which may range from passive assimilation to
active application, depending on individuals’ needs,
capabilities, and social contexts. In this study, HIU
is operationalised as the ways in which individuals
actively seek, interpret, and utilise health information
to manage health-threatening conditions, engage in
shared decision-making, modify risk behaviours, and
promote positive health practices. HIU also fosters
empowerment and self-advocacy, which are central
to health promotion and the effective management of
chronic diseases (6,12).

Guided by the Extended Model of Health Information-
Seeking Behaviour (EM-HISB), this study develops three
hypotheses to examine how key factors influence HIU.
Hypothesis 1 posits a positive relationship between the
type of health information (THI) and HIU, reflecting the
model’s assertion that individuals are more likely to use
information aligned with their needs, comprehension,

and health context. Hypothesis 2 proposes a positive
association between sources of health information
(SHI) and HIU, grounded in the EM-HISB’s emphasis
on the importance of source credibility, availability,
and accessibility. Hypothesis 3 suggests a positive
relationship between AHI and HIU, recognising access
as an enabling resource that can facilitate or hinder
engagement particularly salient in rural and underserved
contexts such as Sarawak. Together, these hypotheses
extend the EM-HISB by exploring how type, source, and
access shape HIU among adults with non-communicable
diseases (6,9).

This study positions the EM-HISB within the multicultural
and underserved context of Sarawak, Malaysia, a state
characterised by significant rural populations and ethnic
diversity. The study advances the operationalisation
of EM-HISB constructs by focusing on three predictors
including THI, SHI, and AHI, each tailored to reflect the
structural, informational, and digital realities of adults
with NCDs in Sarawak (3,13).

Several studies conducted in Malaysia and other
countries had used the health information-seeking
behaviour model to explore patient’s health information
usage, highlighting the critical roles of evaluation skills
and language comprehension in utilising disseminated
health information effectively. For instance, a study
by Lim et al. among patients attending an outpatient
primary care clinic in Malaysia revealed that while the
majority accessed health information online, particularly
from platforms like Wikipedia and MyHEALTH, the low
eHealth literacy hindered their ability to appraise the
accuracy of the information (14). Similarly, research by
Kim and Kim in Korea among coronary artery disease
patients highlighted insufficient health literacy as a key
barrier preventing patients from actively seeking health
information (15). In Cyprus, Kyriacou et al. found that
endocrine patients attending outpatient clinics widely
practiced seeking health information online, and the
availability of information in their native language
significantly enhanced their engagement with digital
health resources (16). These findings collectively
emphasise the importance of health literacy competency
and comprehensible health information for diverse
populations.

The present study focuses on NCDs, such as diabetes,
hypertension, and cardiovascular disease, which are
leading contributorstodisability, morbidity, and mortality
globally (17). In Malaysia, NCDs represent a growing
public health challenge, with findings from the National
Health and Morbidity Surveys (NHMS) conducted by
the MOH Malaysia between 2015 and 2023 revealing
an increasing prevalence of NCD risk factors (11, 13).
The surveys also showed that hypertension prevalence
rose from 37.3% in 2015 to 40.5% in 2019, with the
Bumiputera Sarawak population experiencing an even
higher rate of 46.8% (20). These alarming statistics
underscore the urgent need for targeted preventive
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measures to mitigate the growing burden of hypertension
within this population.

This rising prevalence of NCDs in Malaysia, particularly
in Sarawak, underscores the pressing need to address the
rising demand for diverse THI related to NCDs patient’s
informational need. Integral to this process is the THI,
which refers to the specific categories of information
individuals actively seek, receive, and utilise to meet
their health-related needs (21).

Theemergence of digital health platforms hassignificantly
diversified the availability of various types of health
information, providing NCD patients with a variety of
options tailored to their unique needs, health situations,
and capabilities. These platforms, offering personalised,
accessible, and on-demand content, enhance the
relevance and usability of information, making it more
adaptable to individual preferences (22). Furthermore,
when patients access their preferred THI, their ability
to accurately interpret and comprehend it improves,
resulting in better HIU outcomes, such as empowering
patients to make informed decisions, particularly in
managing chronic conditions such as NCDs. This
alignment enhanced decision-making between patients
and healthcare providers and strengthens patients’
understanding of NCD management strategies (23).
These insights form the basis for our first hypothesis
(H1), which proposes a significant association between
the type of health information and health information
usage.

Engaging with credible SHI plays a pivotal role in
empowering NCD patients in HIU for better health
outcome. In this study, SHI refer to the various
channels or platforms through which patients seek,
access, or receive health-related knowledge to meet
their informational needs (24). The diversity of SHI
reflects the interplay between accessibility, trust, and
preferences, which influence how patients prioritise
and utilise these sources (25). By accessing trustworthy
information, patients can gain a deeper understanding
of their conditions, adhere more effectively to treatment
plans, and actively engage in shared decision-making
with their healthcare providers (26). A study in Malaysia
by Maung et al. revealed that health staff were the most
commonly accessed sources of health information,
followed by mass media, friends, and health campaigns
(27). The trust in professional expertise and the
accessibility of these sources significantly influenced
patients' preferences. These insights inform the basis of
our second hypothesis (H2), which posits that preferred
sources of health information are significantly associated
with health information usage.

This study also examines AHI as a potential factor
influencing HIU. Access to health information (AHI)
refers to a patient’s ability to obtain, verify, comprehend,
and utilise relevant health information from various

sources to address their health-related needs (28). In
the context of Sarawak, disparities in social, health and
digital access pose significant barriers to the effectiveness
of both AHI and HIU, particularly among segments of
the rural population (22, 23). Limited access to reliable
health information impedes the development and
implementation of effective health promotion initiatives
concerning NCD prevention programs which are crucial
for raising awareness and enhancing knowledge on NCD
prevention (24, 25). Despite considerable government
efforts to enhance information and communication
technology (ICT) infrastructure over recent decades,
these advancements have not consistently translated
into improved health outcomes (32) (33). These
persistent gaps in accessibility and utilisation underscore
the ongoing challenges in leveraging HIU to improve
population health. Several research highlights the
impact of these disparities on NCD patients' ability to
effectively use health information. For example, despite
the increasing proportion of Internet users in Malaysia,
which rose from 76.9% in 2016 to 87.4% in 2018
and reached 88.7% in 2020, the prevalence of online
users aged 60 and above was only 6.5%, declining to
3.4% in 2020 (28, 29). This evidence forms the basis
for the study's third hypothesis (H3), which postulates
that the ability to overcome disparities in accessing
health information is significantly associated with health
information usage.

In the present study, our objective was to investigate
the associations between the type of health information
(THI), sources of health information (SHI), and the
ability to access to health information (AHI) with health
information usage (HIU) among adult’s patients with
NCDs in Sarawak.

We proposed three hypotheses to examine the
relationships as follows: Hypothesis 1 posits a significant
positive association between THI and HIU. Hypothesis
2 suggests a significant positive association between SHI
and HIU. Finally, Hypothesis 3 proposes a significant
positive association between AHI and HIU. By exploring
these relationships, the study aims to contribute
valuable insights that can inform the development of
tailored health promotion strategies to various segment
of population in Sarawak.

MATERIALS AND METHODS

This study is part of a broader research project
investigating health information-seeking behaviour
among adults in Sarawak. It specifically focuses on health
information usage (HIU) among participants who self-
reported having at least one non-communicable disease,
providing important insights into the HIU patterns and
behaviours within the NCDs patient population.

The conceptual model guiding this study (see Fig. 1)
is grounded in Longo et al.’s (2010) Expanded Model
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of Health Information-Seeking Behaviour (EM-HISB). It
posits those three key independent variables including
the THI, SHI, and AHI are significantly associated with
HIU, the study’s primary outcome. This model adopts an
integrative lens, capturing both cognitive and contextual
factors in information-seeking, while extending the EM-
HISB by foregrounding HIU as a behavioural outcome.
By doing so, it enables an empirical assessment of how
the nature, source, and accessibility of health information
influence individuals’ capacity to make informed health
decisions.

Study design

We employed a cross-sectional research design
to evaluate participants' health information-usage
behaviour at a single point in time, providing a snapshot
of their practices and preferences.

This design is particularly suited for identifying
associations between key variables namely, the type,
sources, and access to health information and the
extent of health information usage. (26). Aligned
with the study’s objective to investigate HIU across a
demographically and geographically diverse population
in Sarawak, the cross-sectional approach enabled the
collection of data from a broad sample efficiently and
within resource constraints.

Location and study population

The unit of analysis for this study included Malaysian
adults living in residential areas, such as housing
estates, villages, and longhouses, within the districts of
Kuching and Lubok Antu in Sarawak. These locations
were specifically selected to reflect the diversity of living
environments in Sarawak, encompassing both urban
and rural populations (36). This selection method is
consistent with the approach used in the NHMS 2020,
which included these districts to ensure a representative
sample of Sarawak's population (20).

Sampling frame and participant criteria

The sampling frame for this study was developed using
a list of localities according to the respective local
leadership jurisdiction (37). The frame for eligible
households was based on official household registration
records maintained by the neighbourhood committee
and the village development committee. The study
included Malaysian adults aged 18 and above who were
willing to participate and were present in the selected
household during the community survey.

Sample size

The overall sample size for this study was determined
using Cochran's formula (38), a statistical method used
to determine a representative sample size for estimating
population proportions with a specified confidence level
and margin of error. This formula considers the required
level of precision (0.05), the desired confidence level
(1.96), and the expected prevalence of the attribute in

the population. The estimated proportions for this study
were based on local studies, which reported a prevalence
of 46% of respondents seeking health information in
urban areas and 68.9% in rural communities (23, 33).
Based on these estimates, the required sample size was
calculated to be 382 for Kuching and 385 for Lubuk
Antu, resulting in a total sample size of 767 participants.

Sampling procedures

A multi-stage random sampling method was employed
for this study (40). The sampling process was carried
out in three distinct stages, each employing a different
sampling technique to ensure the randomness and
representativeness of the data collection process. The
stages included quota sampling, cluster sampling, and
simple random sampling. This approach ensured a
comprehensive and unbiased selection of participants
from both urban and rural areas, thereby enhancing the
generalizability of the study findings.

This study recognises the potential influence of several
confounding variables and biases that may affect
the relationships between THI, SHI, AH and HIU.
Sociodemographic  characteristics  including  age,
education, income, digital literacy, cultural norms,
and language proficiency, may independently shape
information-seeking and usage behaviours (10).
Moreover, the use of self-reported measures introduces
possible biases such as recall error and social desirability.
To address these concerns, the present study employed
rigorous sampling techniques, including multi-stage
random sampling and quota sampling, to control for
variability across these factors, thereby minimising
potential confounding effects and strengthening the
validity of the findings.

Study instruments

The items measuring the three independent variables:
type of health information (THI- 6 items), sources of
health information (SHI - 8 items), and access to health
information (AHI -5 items) as well as the dependent
variable, health information usage (HIU - 4 items). We
assessed THI through multiple dimensions of health and
wellness, encompassing information regarding disease
symptoms, preventive measures, treatment alternatives,
medications, and health screenings. SHI was measured
based on participant’s preferred formal channel such as
healthcare professionals, community leaders and health
campaign, as well as informal channels like social media,
and online health platforms. AHI was measured by
assessing participants' ability to locate and understand
health information from diverse sources, navigate
barriers to obtaining such information, and apply it
to their health concerns. HIU was measured as how
patient used health information to reduce anxiety about
illnesses, addressing uncertainties regarding symptoms,
share health information with family members, and used
health information to adopt healthier practices.

4 Mal ) Med Health Sci 22(3): 1566



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

We assessed three items to determine whether
participants had diabetes, hypertension, or heart disease,
using categorical response options of “Yes” or “No.”
Participants who responded "Yes" to any of the listed
NCDs were categorised as NCD patients.

This present study adapted Longo's Extended Model
of Health Information-Seeking Behaviour (EM-HISB)
to develop the items measuring THI, SHI, and HIU
(6). Responses for THI and SHI were assessed using a
5-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree), while HIU was measured on a
scale from 1 (never) to 5 (very often). The AHI scale
was adapted from the COM-B Model (41). The scale
used a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). The study instrument
was designed in standard Malay language, equivalent
to a lower secondary school language level, to ensure
comprehensibility across participants with diverse
backgrounds.

As the measurement instruments were adapted, several
validation procedures were conducted prior to the
pilot study to ensure their appropriateness for the study
context. Content validity was established through
expert review by a public health specialist and a health
educationist. In addition, face validity was assessed with
30 adult participants representing diverse demographic
backgrounds to evaluate the clarity, cultural relevance,
and overall acceptability of the items. Following these
steps, a pilot study was conducted to assess the reliability
and feasibility of the instrument in preparation for the
main data collection.

A pilot study was conducted with 182 participants from
the Samarahan District, which represents a suburban
and rural population mix. The internal reliability of the
four variables was found to be good, as indicated by
Cronbach’s alpha values: THI (0.84), SHI (0.80), AHI
(0.71), and HIU (0.74), which are considered acceptable
for research purposes (42).

To enhance the reliability assessment of the measurement
instrument, a test-retest analysis was conducted to
evaluate its temporal stability. This approach verifies
whether the instrument consistently yields stable results
over time, thus reinforcing the replicability of the study.
Reliability was assessed using the intraclass correlation
coefficient (ICC), with values below 0.5 indicating
poor reliability, 0.5 - 0.75 moderate, 0.75 - 0.90
good, and above 0.90 excellent reliability (43). The
instrument was administered twice to a subsample of 30
participants from the pilot study. Results demonstrated
good reliability across all constructs, confirming the
instrument’s stability for use in the main study.

Exploratory Factor Analysis (EFA) was performed on
pilot data from 182 participants using principal axis
factoring with varimax rotation to identify the underlying
structure of the adapted measurement scales. The
analysis confirmed sampling adequacy (KMO > 0.70;
Bartlett’s Test, p < 0.001), and items with factor loadings
below 0.50 or significant cross-loadings were removed.
This process resulted in a final set of validated constructs
used in the main study.

Some of the examples of items include: THIT - | seek
health information regarding the symptoms of diseases.
SHIT - | seek health information from healthcare
personnel. AHIT - | verify the authenticity of the health
information | seek. HIUT - The health information |
receive helps reduce my anxiety about the illness | am
experiencing.

Ethics approval

This study was approved by the National Medical
Research Registration (NMRR) and the Medical Review
& Ethics Committee (MREC) of the MOH, Malaysia,
with registration number NMRR-20-2537-57272 (lIR).
Detailed information about the study, along with
informed consent forms, was provided to participants,
emphasising participant confidentiality and data security
measures to enhance trust in the study.

Data collection procedures

This study employed a survey to collect data from
eligible participants within the selected households.
The multiple survey methods were implemented to offer
participants various options based on their convenience.
The community survey was conducted from May to
December 2023. The data collection methods included:
a) A self-administered questionnaire was delivered to
eligible households, with completed questionnaires later
collected using the drop-and-pick method. Designated
collection points included community leader offices,
village head residences, and other local locations. b)
A face-to-face interview with an assisted questionnaire
was conducted to accommodate participants who were
less literate, or preferred verbal communication.

Data analysis

We used Partial Least Squares Structural Equation
Modelling (PLS-SEM) and using SmartPLS 3 software
package to analyze the patterns of HIU among NCD
patients in Sarawak, as described in the research model
in Fig. 1. PLS-SEM is a predictive-oriented method,
making it particularly suitable for exploring how various
factors influence HIU (44).
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Fig. 1: Partial least squares structural equation modelling
(PLS-SEM) model of health information usage among
NCD patients in Sarawak

Partial Least Squares Structural Equation Modelling
(PLS-SEM) was employed in this study due to its
appropriateness for exploratory research involving
complex models with multiple latent variables and a
primary focus on prediction (45).

Data analysis was conducted in three stages, as outlined
by Hair et al. (46). The first stage involved assessing
the measurement model, including the outer loadings,
Average Variance Extracted (AVE), and Composite
Reliability (CR). Discriminant validity (DV) was
evaluated using the Heterotrait-Monotrait ratio criterion
(HTMT). The second stage focused on evaluating the
structural model, which involved examining the path
coefficients, standard errors, t-values, p-values, and the
f* effect size. Finally, the predictive performance of the
model was measured using PLS Predict.

RESULTS

This study utilised a subset of data derived from a larger
research project focused on health information-seeking
behaviour among urban and rural communities in
Sarawak. While the original dataset encompassed 782
participants, the current analysis specifically targeted
participants who self-reported to have at least one NCD
(N=217).

Demographic characteristics

Table 1 provides an overview of the sociodemographic
characteristics of the 217 participants which categorized
as NCD patient. The sample included 40.1% urban
residents and 59.9% rural residents, with 51.6% male
and 48.4% female participants. The majority (61.3%)
were aged between 41 and 60 years. The most common
self-reported NCD conditions were hypertension (47%),
followed by a combination of diabetes and hypertension
(20.7%), and diabetes (13.8%).

Table I: Sociodemographic characteristics (N=217).

Variable Frequency Percent (%)
Strata

Urban 87 40.1
Rural 120 59.9
Gender

Male 112 51.6
Female 105 48.4
Age group

18 - 40 years old 39 18.0
41 - 60 years old 133 61.3
61 - 90 years old 45 20.7
Ethnicity

Malay 33 15.2
Iban 110 50.7
Chinese 23 10.6
Bidayuh 34 15.7
Orang Ulu 5 2.3
Melanau 6 2.8
Others 6 2.8
Religion

Islam 47 21.7
Christian 127 58.5
Buddha 10 4.6
Hindu 3 1.4
Traditional Chinese Religion 8 3.7
Traditional ethnic religion 22 10.1

Education Level

Never attend school 28 12.9
Primary School 27 12.4
Secondary School 65 30.0
Certificate/Diploma 59 27.2
Bachelor Degree 31 14.3
Post Graduate Degree 7 3.2
CONTINUE
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Table I: Sociodemographic characteristics (N=217). (CONT.)

Variable Frequency Percent (%)

Occupation

Working in government sector 80 36.9
Working in private sector 43 19.8
Self-Employed 51 23.5
Housewives 23 10.6
Pensioner 16 7.4
Unemployed 2 0.9
Student 2 0.9

Household Monthly Income

Below RM4,850 130 59.9
RM4,851 - RM10,970 62 28.6
More than RM10,971 3 1.4
No income because of not working 22 10.1
Self-reported NCDs

Diabetes 30 13.8
Hypertension 102 47

Diabetes and hypertension 45 20.7
Heart disease 15 6.9

Diabetes and heart disease 4 1.8

Hypertension and heart disease 7 3.2

Hypertension, heart disease and diabetes 14 6.5

Source: Survey, May-December, 2023

Collinearity assessment

The lateral collinearity assessment presented in Table Il
evaluates the variance inflation factor (VIF) values for
the independent variables predicting HIU. The results
show that all VIF values are below the threshold of 5.0,
indicating no severe multicollinearity issues among the
predictors (47). Specifically, AHI has a VIF of 1.808,
demonstrating low collinearity with other variables.
In contrast, SHI and THI have higher VIF values of
4.293 and 4.067, respectively, but these are still within
acceptable limits. These findings suggest that each
variable contributes uniquely to the model without
significant redundancy, supporting the validity of the
structural model's estimates.

Table II: Lateral collinearity assessment.

Variance inflation factor

Variable (VIF)
Access to Health Information (AHI) - > 1.808
Health Information Usage (HIU) ’
Sources of Health Information (SHI) - > 4293
Health Information Usage (HIU) ’
Type of Health Information (THI) - > 4.067

Health Information Usage (HIU)

Source: Survey, May-December, 2023

Measurement model

Table Il displays the measurement model indicators,
including the loadings, composite reliability (CR), and
average variance extracted (AVE) for the four variables
examined in this study. These indicators are assessed
against established thresholds, with factor loadings
greater than 0.70, CR values exceeding 0.70, and AVE
values above 0.50 (48). For AHI, the item loadings
range from 0.718 to 0.845, with a CR of 0.851 and an
AVE of 0.618, indicating good reliability and moderate
explanatory power. HIU shows strong item loadings
between 0.863 and 0.902, with a CR of 0.901 and
an AVE of 0.767, reflecting high reliability and good
explanatory power. The SHI has item loadings between
0.656 and 0.871, a CR of 0.931, and an AVE of 0.653,
which shows high reliability but a slightly lower level
of explanatory power. Lastly, the THI has the highest
loadings, ranging from 0.874 to 0.933, a CR of 0.954,
and an AVE of 0.810, indicating excellent reliability and
strong explanatory power. These results suggest that all
four variables have reliable measurement indicators and
are valid in representing the variables.

Table 11I: The measurement model indicators.

.. Average
Composite Variance
Variable Item Loadings Reliability d
(CR) Extracte
(AVE)
Access to Health Information AHIT 0845 0.851 0618
(AHI)
AHI2 0.808
AHI3  0.721
AHI4  0.718
AHI5 0.829
Health Information Usage HIUT  0.866 0.901 0.767
(HIU)
HIU2  0.902
HIU3 0.863
HIU4 0.872
Sources of Health Information SHIT  0.656 0.931 0.653
(SHI)
SHI2  0.859
SHI3  0.845
SHI4  0.705
SHI5  0.806
SHI6  0.839
SHI7  0.871
SHI8 0.854
Type of Health Information THIT 0913 0.954 0.810
(THD
THI2  0.933
THI3  0.897
THI4 0.905
THI5 0.874
THII6 0.876

Source: Quantitative survey, May-December, 2023
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Structural model

Table IV presents the results of the hypothesis testing
for the relationships between the independent variables
(THI, SHI, and AHI) and HIU. THI (B = 0.200, p < 0.05),
SHI (B = 0.476, p < 0.05) and AHI (B = 0.178, p <
0.05), had a significant positive relationship with HIU.
All three hypotheses (H1, H2 and H3) were supported.

Table IV: Hypothesis testing.

Specifically, the relationship between SHI and HIU
was the strongest. The model explained 61.2% of the
variance in HIU (R2 = 0.612) indicating a substantial
predictive validity (Hair et al., 2017). In term of effect
sizes, the f2 values indicates a medium effect sizes for
SHI (f2 = 0.138) and small effect sizes for THI and AHI
(49).

Hypothesis Relationship Standard Beta  Standard Error t-value Decision R? f2
H1 THI -> HIU 0.200 0.091 2.202* Supported 0.612 0.026
H2 SHI -> HIU 0.476 0.083 5.751* Supported 0.138
H3 AHI -> HIU 0.178 0.059 2.994* Supported 0.046

Access to Health Information (AHI), Health Information Usage (HIU), Sources of Health Information (SHI), Type of Health Information (THI)

*p < 0.05

Notably, sources of health information (SHI) emerged as
the most influential predictor of health information usage
(HIU), with the highest standardised beta coefficient (B =
0.476, p < 0.05) and a medium effect size (f =0.138).

Table V presents the results of the PLS Predict analysis,
which evaluates the predictive performance of the PLS-
SEM model for the HIU indicators. The Q predict
values for HIU1, HIU2, HIU3, and HIU4 indicate
moderate predictive relevance, with values ranging

Table V: The predictive fit of health information usage model.

from 0.397 to 0.526, suggesting that the model can
effectively predict these HIU indicators (50). The PLS-
SEM model performs reasonably well, with Root Mean
Squared Error (RMSE) values ranging from 0.712 to
0.825 and Mean Absolute Error (MAE) values between
0.580 and 0.654. These values are generally lower than
those for the Linear Model (LM) and lterative Algorithm
(IA) models, indicating that the PLS-SEM model has a
better predictive fit (51).

Q predict PL;;:EIEL Pli/-‘iEé\A - LM_RMSE LM_MAE IA_RMSE IA_MAE
HIU1 0.526 0.712 0.580 0.720 0.576 1.034 0.839
HIU2 0.459 0.789 0.632 0.782 0.622 1.072 0.881
HIU3 0.397 0.825 0.654 0.835 0.660 1.062 0.879
HIU4 0.440 0.809 0.618 0.819 0.631 1.081 0.901

Health Information Usage (HIU), Root Mean Squared Error (RMSE), Mean Absolute Error (MAE), Linear Model (LM), and Iterative Algorithm (IA)

DISCUSSION

The primary aim of this study was to explore the
associations between the type of health information
(THI), preferred sources of health information (SHI),
and the ability to access health information (AHI) with
health information usage (HIU) among NCDs patient in
Sarawak.

The findings showed that THI, SHI, and AHI are
significant predictors of HIU, with SHI demonstrating
the strongest relationship (B = 0.476, p < 0.05). Our
findings align with existing literature, which highlights
that the relevance and reliability of information sources
play a critical role in shaping how NCD patients seek
and utilise health information (26). This is particularly
because NCD patients' health information needs
often vary depending on their cognitive abilities and
specific health situations (52). The moderate effect
size of preferred sources of health information (f =

0.138) further highlights its significance in influencing
health information usage. This suggests that whether
individuals prefer formal sources (example, healthcare
professionals and health authority) or informal sources
(example, friends and social media), these preferences
have a substantial impact on their HIU (25).

The relatively strong predictive power of SHI may reflect
Sarawak’s distinctive socio-cultural and infrastructural
landscape, where interpersonal communication,
cultural trust in health intermediaries, and community-
oriented norms significantly influence health behaviours
(53). In many rural and semi-urban areas of Sarawak,
formal health services may be geographically distant
or inconsistently accessed, leading individuals to
rely heavily on trusted interpersonal sources such as
community leaders, traditional healers, family members,
and peers for health advice and guidance (53-55). These
informal networks often act as the first point of contact,
providing not only information but also emotional
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support, validation, and cultural interpretation of health
messages.

This pattern of reliance on interpersonal and culturally
embedded information sources is not unique to Sarawak.
Similar findings have been reported in Nigeria and
Uganda, where studies show that trusted community-
based figures, including traditional healers and religious
leaders, often mediate access to health information,
especially in settings where formal healthcare access
is limited (56,57). These sources can enhance
comprehension, trust, and uptake of health messages by
aligning information with local beliefs and social norms.
Thus, the strong predictive role of SHI in this study
underscores the importance of leveraging both formal
and informal communication channels when designing
culturally sensitive and accessible health interventions
for NCD management.

The significant positive association between THI and
HIU (B = 0.200, p < 0.05) aligns with existing research
that underscores the importance of providing tailored
health information to address specific needs, such as
disease symptoms, treatment options, and preventive
strategies to NCD patients (58) (14) (16). The positive
relationship between AHI and HIU (B = 0.178, p <
0.05) supports studies emphasizing the critical role of
accessibility in engaging with health information (59).
Although the effect sizes for both THI (f = 0.026) and
AHI (f = 0.046) are smaller, their contributions remain
significant, particularly in contexts where overcoming
barriers such as digital and health disparities is essential
for improving HIU among NCD patients, especially in
underserved populations like those in rural Sarawak (3)
(33).

The model explained 61.2% of the variance in HIU
(R =0.612), indicating strong predictive validity. The
results of the PLS Predict analysis provide important
implications for the study by demonstrating that the PLS-
SEM model offers moderate predictive relevance for HIU
indicators, as evidenced by the Q  predict values (0.397
to 0.526) (50). Additionally, the lower RMSE and MAE
values of the PLS-SEM model compared to the alternative
models (Linear Model and Iterative Algorithm) highlight
its strong predictive fit, reinforcing its suitability for
analysing the relationships among health information
factors in this study (51). This highlights the significant
role of THI, SHI, and AHI, further reinforcing Longo’s,
the EM-HISB, which describes health information-
seeking and usage behaviours, whether through active
engagement or passive reception (6).

Our findings regarding the self-reported NCDs
underscores the concerning prevalence of chronic health
conditions among participants. The findings indicate
that hypertension is the most prevalent condition among
participants and frequently co-occurs with diabetes and/
or heart disease, reflecting a high rate of comorbidity.

Furthermore, a significant proportion (20.7%) reported
having both diabetes and hypertension, highlighting
the frequent co-morbidity of these conditions. This
finding is consistent with the trends observed in the
NHMS 2015, 2019, and 2023 (11 - 13). This suggests
that individuals with one NCD, especially hypertension,
are at an increased risk of developing additional NCDs
(comorbidity), such as diabetes and heart disease (19).

When stratified by location, a higher prevalence of
NCDs was observed in rural areas compared to urban
areas. In terms of age, nearly 80% of participants with
NCDs were aged 40 and above. Ethnically, almost half
of the reported cases were from the Iban community. In
addition, nearly 60% of participants had incomes below
RM4,850, categorising them within the B40 income
group or those with the lowest income levels (60). The
education level also appeared to be an important factor
to take into account, with 12% of patients reporting
no formal schooling and another 12% having only
attended primary school, suggesting a lower level of
education among those affected. The sociodemographic
and epidemiological characteristics highlight that this
population group could be susceptible to the impacts
of health and digital disparities in Sarawak (22, 26),
emphasising the need for further investigation into how
these NCD patients manage their health conditions and
adopt behaviours that support their overall well-being
(23).

Similar patterns have been observed in other third
world countries where rural and socioeconomically
disadvantaged populations encounter considerable
obstacles in accessing and using health information.
For instance, a study conducted in India revealed that
individuals with lower education and income levels
were less likely to engage with formal healthcare
systems and instead relied more heavily on informal
networks such as family members, community leaders,
and traditional healers to manage chronic illnesses (61).
These informal sources are often preferred because
they are more accessible, culturally familiar, and
trusted within local communities, particularly in areas
where formal health services are scarce or viewed as
inadequate. Furthermore, limited health literacy and
digital exclusion exacerbate difficulties in obtaining
accurate and timely health information from formal
channels (12). These findings highlight the urgent
need for inclusive health communication strategies
that effectively connect formal healthcare systems with
community-based support networks in underserved
populations.

These findings underscore the importance of developing
multifaceted health promotion strategies that cater to
the varied informational needs, and preferences of NCD
patients in Sarawak. From a health promotion perspective,
providing culturally appropriate, easily comprehensible
and credible sources of health information to the right
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audience via effective channels is crucial (62).

This study enhances theoretical insights into HIU
by broadening the application of Longo’s EM-HISB
within the context of NCD management in Sarawak,
Malaysia. Empirically, the predominant influence of
SHI underscores the vital role of healthcare practitioners
and informal networks in promoting informed health
behaviours. These findings have practical implications
for patient-centred clinical approaches and advocate
for the development of culturally sensitive, accessible
patient education strategies. From a policy perspective,
the evidence supports prioritising investments in digital
infrastructure, health literacy programs, and inclusive
information dissemination to mitigate the NCD burden,
especially among underserved and diverse populations.

CONCLUSIONS

In conclusion, this study revealed a high prevalence
of NCDs, particularly among vulnerable populations,
highlighting the need for further research into how
these individuals manage their chronic conditions and
identifying them as a potential target group for health
promotion interventions. The findings demonstrated
that the type of health information, sources of health
information, and access to health information are
significant predictors of health information usage,
supporting all three hypotheses (H1, H2, and H3),
with sources of health information exerting the most
substantial influence. The model for health information
usage among NCD patients in Sarawak proved its
predictive fit, validating its applicability in analysing the
relationships among health information usage related
factors. These insights underscore the importance of
developing multifaceted health promotion strategies
tailored to the diverse informational needs, preferences,
and access challenges faced by adult NCD patients.

Our study has limitation, including the potential for
salience bias (63). Salience bias may have influenced
participants' responses, as they might have been
more focused on their recent experiences or ongoing
concerns related to COVID-19 rather than issues
pertaining to non-communicable diseases since this
survey was conducted during the post-COVID-19
period. This could have inadvertently shifted attention
away from the intended research focus and potentially
over-representing pandemic-related perceptions and
behaviours. Future studies should consider employing
longitudinal designs to mitigate the influence of such
temporal biases and ensure a more balanced perspective
on the factors influencing health information usage
among NCD patients.
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