L))

Check for
u

Original Article Page 1 of 12

Exploring health literacy, perceived needs, information
preferences and acceptability of smartphone-based messaging
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Background: The role of technology in disease management has gained significant attention, mobile health
technology for obstructive sleep apnea (OSA) remains underdeveloped, with limited research exploring
its applications. This study explored OSA individuals’ health literacy, perceived needs for improvement,
information preferences, and acceptance of smartphone-based messaging interventions.

Methods: The study comprised two parts. Part 1 was a cross-sectional, self-administered online survey
using non-probability convenience sampling conducted in the inpatient ward and outpatient clinic of Queen
Mary Hospital, Hong Kong, from May to July 2020. The questionnaire assessed health literacy, perceived
needs, and views on smartphone-based messaging interventions to enhance self-management of OSA.
Written consent was obtained, and the survey took approximately 10 minutes to complete. Part 2 involved a
focus group interview in August 2020 with nine randomly selected participants from Part 1, exploring their
views on perceived needs and smartphone-based messaging interventions.

Results: A total of 108 participants (82% men; 40.7% aged >60 years) were included. Participants self-
reported their OSA severity as mild (21.3%), moderate (17.6%), and severe (23.1%), while 38% were
unaware of their severity. The results showed low OSA-related health literacy among participants, with
no significant differences by age or years since diagnosis. Most participants (76.8%) expressed a strong
desire to improve their health. High demand for OSA-related information was reported, including sleep
quality (83.3%), OSA-related knowledge (82.4%), weight control (81.5%), habit improvement (78.7%), and
emotional management (66.7%). The messaging intervention was well accepted, with high feasibility (82.4%)
and usability (72.2%).

Conclusions: This study highlights low OSA-related health literacy and a strong demand for authoritative
health information. Most found that the messaging intervention was feasible and useful in improving
health-related habits and OSA management. The study underscores the need for tailored health education,

personalized interventions targeting perceived needs, and innovative messaging solutions to enhance
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treatment adherence and self-management in OSA individuals.
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Introduction
Background

Obstructive sleep apnoea (OSA) is a common chronic
condition affecting about 12% of adults in Hong Kong
and 24% in China mainland (1). OSA, characterised by
intermittent hypoxia and sleep disruption, can lead to
complications such as cardiovascular diseases (2) and
metabolic disorders (3,4). Reviews and meta-analyses show
that OSA is highly related to common health issues such
as obesity (5), hypertension (6), diabetes mellitus (7), and
hyperlipidaemia (4), as well as health-related behaviours
such as smoking (8) and alcohol drinking (9). The American
Thoracic Society recommends that overweight or obese
people with OSA, regardless of their OSA severity,
participate in comprehensive lifestyle interventions,
including a reduced-calorie diet, regular exercise, and
increased physical activity (10).

Digital technology is revolutionizing the management

Highlight box

Key findings

® There is low health literacy related to obstructive sleep apnea
(OSA).

* A strong demand exists for authoritative health information.

* Messaging interventions were found to be acceptable for improving

health habits and symptoms.

What is known and what is new?

* Technology’s role in disease management has gained prominence.

* This study highlights health literacy gaps related to OSA and
emphasizes the importance of tailored health education to improve

understanding and self-management.

What is the implication, and what should change now?

* Personalized interventions should be developed, guided by
patients’ perceived needs and information preferences.

* A promising smartphone-based, innovative video messaging
solution could be used to deliver health information, enhance
treatment adherence, and improve overall outcomes for individuals
with OSA.
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of OSA. Wearable devices like smartwatches track sleep
patterns, heart rate, and oxygen levels (11). Mobile apps
provide sleep insights and enable remote consultations (12).
Connected continuous positive airway pressure (CPAP)
machines offer real-time data, improve adherence, and
adjust settings automatically (13). Data analytics, including
machine learning, predict apnoea events and recommend
personalised therapy (14). Virtual reality and artificial
intelligence (AI) enhance diagnostics and treatment
plans (15). These innovations improve diagnosis, adherence,
and overall care for patients with OSA. In recent years,
the role of technology in disease management has gained
significant attention, with numerous studies exploring its
application in conditions such as diabetes, asthma, chronic
obstructive pulmonary disease (COPD), and cancer.
For diabetes, a review demonstrated that mHealth apps
tailored to diabetes management effectively improved
glycemic control by significantly reducing hemoglobin
Alc (HbAlc) levels in both type 1 and type 2 diabetes
patients (16). Similarly, a systematic review of systematic
reviews provided moderate-quality evidence that digital
interventions increased smoking abstinence rates in asthma
patients, contributing to better disease management (17).
For COPD, three systematic reviews reported that digital
self-management programs enhanced patients’ self-efficacy,
improved dyspnea and quality of life, and reduced the risk
of hospital admissions (18-20). For cancer patients, instant
messaging interventions showed potential benefits in
improving physical and psychosocial health outcomes (21).

Rationale and knowledge gap

However, mobile health technology for OSA remains
underdeveloped, with limited research exploring its
applications. Given the high mobile penetration rate in
Hong Kong, leveraging mobile instant messaging for OSA
self-management could be an innovative and cost-effective
strategy. Evaluation of the clinical effectiveness of digital
health technologies in improving health quality in real-
world settings is urgently needed (22).
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Objective
This study explored OSA individuals’ health literacy,

perceived needs for improvement, information preferences,
and acceptance of smartphone-based messaging
interventions for support. It was hypothesised that a greater
proportion of younger OSA individuals and those with
a longer diagnosis duration would better understand the
association between OSA and its related health conditions
and habits compared to older individuals and those with
a diagnosis of shorter duration, respectively. The findings
can help develop a smartphone-based, patient-centred
self-management support intervention to improve patient
outcomes and relieve healthcare burden.

Methods
Study design and participants

This study included two parts. Part 1 was a cross-
sectional, self-administered online survey using non-
probability convenience sampling. It was conducted in
both the inpatient ward and the outpatient clinic of a
major university teaching hospital in Hong Kong from
May to July 2020. To improve patient engagement, the
questionnaire was designed with a larger font size (Font 14)
to make it easier to read. For patients with poor eyesight
or those who forgot their reading glasses, the research
assistant provided support by reading the questions aloud
and assisting them in completing the questionnaire. Part 2
was a focus group interview conducted in August 2020. This
study was conducted in accordance with the Declaration
of Helsinki and its subsequent amendments or comparable
ethical standards. Ethics approval was obtained from the
Institutional Review Board of the University of Hong
Kong/Hospital Authority Hong Kong West Cluster (No.
UW 20-068). The study was registered with the National
Institutes of Health (identifier number: NCT'04262986). All
participants provided written informed consent.

Inclusion criteria included people who were (I) aged
18 or above, (II) diagnosed with OSA (with an apnoea-
hypopnea index >5/hour) by polysomnography conducted
in a sleep laboratory, (III) able to speak and read Chinese,
and (IV) mentally fit to provide informed consent and
complete self-administered questionnaires. We excluded
participants who (I) were diagnosed with psychiatric
illnesses, (II) had intellectual disabilities that presented
difficulties in understanding and participating in the study,
or (III) opted not to participate.

Copyright © 2025 AME Publishing Company. All rights reserved.
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Data collection

Part 1, the self-administered questionnaire included health
literacy, perceived needs, and views on smartphone-based
messaging interventions to enhance self-management
of OSA and its related treatment. which took around
10 minutes. In Part 2, nine participants from Part 1
were randomly selected and agreed to join a focus group
interview to collect their perceived needs and views on
smartphone-based messaging interventions. Table 1 shows
the guiding interview questions.

Measurement

Participants’ characteristics

Demographic and self-reported health information were
collected including age (below 40, 40-49, 50-59, 60-69,
70 years old or above), sex (male or female), years since
being diagnosed with OSA (less than 1, 1-3, 4-10, more
than 10 years), severity of OSA (mild, moderate, severe,
and unknown), current treatment related to OSA (CPAP,
oral appliance, lifestyle modification alone, and others), and
the presence of hypertension, diabetes, or hyperlipidaemia.
Alcohol consumption and smoking habits asked by “In the
past year, how often have you been drinking?” with the
options “never”, “once a month or less”, “2-4 times per
month”, “2-3 times per week”, and “4 times or more per
week”; and “Do you have the habit of smoking?” with the

” o«

options “yes”, “quit”, and “no”.

Health literacy on the association of OSA with its
related health conditions and habits

Health literacy on the association of OSA with its related
health conditions and habits (OSA-related health literacy)
were assessed by seven questions: “Do you believe OSA is
associated with being overweight, hypertension, diabetes,
hyperlipidaemia, physical activity habit, smoking habit,
or alcohol drinking habit?” with response options of
“associated”, “not associated”, and “do not know”.

Perceived needs to improve OSA-related conditions,
symptoms, and habits

Perceived needs to improve OSA-related conditions,
symptoms, and habits were assessed by eleven questions
in three categories. These included: “Do you think there
is a need to improve your overall health condition, body
weight, blood pressure, blood sugar level, blood lipid levels,
sleep quality, snoring condition, fatigue, daytime sleepiness,

mHealth 2025;11:44 | https://dx.doi.org/10.21037/mhealth-25-26
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Table 1 The guiding questions for the focus group interviews
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Health literacy regarding OSA and related health conditions

What do you currently understand about the relationship between OSA and other health conditions?

Do you believe that lifestyle habits are linked to OSA? Why or why not?

How well do you understand the impact of untreated OSA on your overall health?

Perceived needs to improve OSA-related health, symptoms, and habits

What aspects of your health do you feel need improvement to better manage your OSA?

How motivated are you to make lifestyle changes? What challenges do you face in making these changes?

Information preferences

What type of information about OSA would you find most useful or relevant?

Where do you prefer to obtain information about OSA? Why?

Acceptability of smartphone-based messaging interventions

Would you find it helpful to receive health-related information through instant messaging apps like WhatsApp or WeChat? Why or why not?

What are the important components to include in messaging interventions?

How could we improve the video messages to make them more engaging and useful for individuals with OSA?

OSA, obstructive sleep apnoea.

physical activity habit, or dietary habit?” Response options

were “greatly needed”, “needed”, “slightly needed”, “no
needed” and “do not know”.

Information preferences

Preferences for receiving health information were
assessed by five questions: “Would you be interested in
receiving information on sleep quality improvement, OSA-
related knowledge, weight control, health-related habits
improvement, or emotional management?” Response
options were “interested”, “not interested”, and “do not

know”.

Acceptability of smartphone-based messaging
interventions

Participants were asked about whether they installed
instant messaging Apps (i.e., WhatsApp and WeChat) in
their mobile phones, with response options of “yes” and
“no”. The acceptability of smartphone-based messaging
interventions was assessed across four areas: acceptability,
perceived usefulness, preferred time and frequency of
receiving messages. Acceptability was assessed by “Do you
think it is acceptable to provide OSA and health-related
information through messaging?” with response options
of “acceptable”, “not acceptable”, and “do not know”.
Perceived usefulness was assessed by “Do you think instant
messaging could remind you to improve your health-related

Copyright © 2025 AME Publishing Company. All rights reserved.

habits?” with response options of “yes”, “no”, and “do not

know”. Preferences for the timing and frequency of instant
messages were asked by “What time of the day do you think
is most suitable for receiving health messages via WhatsApp
or WeChat?” and “How many days per week would you
like to receive health-related information?” The response
options for the former were “morning”, “afternoon”,
“evening”, and “night”, and for the latter “1-3 days”, “4-5
days”, and “6-7 days”.

Statistical analysis

The SPSS 25 software package (SPSS, Chicago, Illinois,
USA) was used for data analysis. Descriptive statistics,
including frequencies and percentages, were used to
describe participants’ characteristics, beliefs regarding the
association of OSA with related health conditions (such as
overweight, hypertension, hyperlipidaemia, and diabetes),
health-related habits (such as alcohol drinking and smoking
habits), perceived needs for improving specific health
conditions and habits, information preferences, acceptability
and usability of instant messaging, and preferred timing and
frequency of receiving health messages.

Linear regression was used to examine the association of
OSA-related health literacy with age (<60 versus >60 years
old) and year of diagnosis (<4 versus >4 years). Adjustments
were made for variables including sex (male, female),

mHealth 2025;11:44 | https://dx.doi.org/10.21037/mhealth-25-26
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education level (primary or below, secondary or above), year
of diagnosis and age group. A “yes” response indicated that
participants perceived a link between OSA and conditions
like obesity, hypertension, diabetes, hyperlipidaemia,
smoking and alcohol drinking habits. “No or not known”
response indicated a lack of awareness or perception of
these associations.

Qualitative data were coded and examined using NVivo
11 with thematic analysis, following the guidelines of
Morse and Field (23). Two researchers (A.C.M.C. and
H.W.H.T.) independently reviewed the interview materials,
including transcripts and recordings, summarized the
contents, and extracted meaningful statements. Field notes
were also reviewed during the analysis. A research group,
including the lead researcher (A.Y.K.L.) and the two
additional researchers, discussed and resolved conflicting
opinions regarding the themes identified. Mixed-method
triangulation was adopted to interrelate and interpret
quantitative and qualitative data. This triangulation strategy
enhanced the authenticity and trustworthiness of the
findings by converging information from different sources.

Results
Participants’ characteristics

Table 2 shows that of 108 participants who completed the
questionnaire, 82.4% were men, and 40.7% were aged
60 years or above. Among the participants, 74% were
married, and 60% had at least a secondary education.
The majority (85.2%) were living with family or others,
and 73.2% were employed. Additionally, 56.5% had been
diagnosed for 4 years or more. The severity of OSA was
reported as mild by 21.3%, moderate by 17.6%, and severe
by 23.1%, but 38% did not know. Regarding treatment,
65.7% received CPAP, 4.6% used oral appliances, and
39.7% were prescribed lifestyle modification only. In terms
of comorbidities, 60.2% had hypertension, 27.8% had
diabetes, and 33.3% had hyperlipidaemia. Additionally,
9.3% were current smokers, 18.5% were ex-smokers, and
9.3% consumed alcohol two or more times per week. Nine
OSA participants (78% male) participated in the focus
group interview via Zoom.

Health literacy on the association of OSA with its related

bealth conditions, symptoms, and babits

Table 3 shows that 73.1% and 58.3% of participants believed

Copyright © 2025 AME Publishing Company. All rights reserved.

Table 2 Participants’ characteristics (n=108)
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Characteristics n (%)
Sex
Male 89 (82.4)
Female 19 (17.6)
Age
Below 40 years old 7 (6.5)
40-49 years old 16 (14.8)
50-59 years old 41 (38.0)
60-69 years old 36 (33.3)
70 years old or above 8 (7.4)
Marital status
Married 80 (74.1)
Never married 19 (17.6)
Widowed/divorced 9 (8.3)
Education level
Primary or below 19 (17.5)
Secondary 46 (42.5)
Tertiary or above 43 (40.0)
Living arrangement
Alone 16 (14.8)
Living with family/others 92 (85.2)
Employment
Employed, part-time 6 (5.6)
Employed, full time 73 (67.6)
Unemployed 5 (4.6)
Retired 20 (18.5)
Homemakers 4 (3.7)
Years since being diagnosed with OSA
Less than 1 year 10 (9.3)
1-3 years 37 (34.2)
4-10 years 41 (38.0)
10 years or above 20 (18.5)
Severity of OSA
Mild 23 (21.3)
Moderate 19 (17.6)
Severe 25 (23.1)
| don’t know 41 (38.0)

Table 2 (continued)

mHealth 2025;11:44 | https://dx.doi.org/10.21037/mhealth-25-26
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Table 2 (continued)

Characteristics Value (n=108)

Current OSA treatment

CPAP 71 (65.7)
Oral appliance 5 (4.6)
Lifestyle modification 32 (29.7)
History of hypertension
Yes 65 (60.2)
No 36 (33.3)
| don’t know 7 (6.5)
History of diabetes
Yes 30 (27.8)
No 73 (67.6)
| don’t know 5 (4.6)
History of hyperlipidemia
Yes 36 (33.3)
No 37 (34.3)
| don’t know 35 (32.4)
Alcohol consumption in the past year
4 times per week or more 6 (5.6)
2-3 times per week 4 (3.7)
2-4 times per month 13 (12.0)
Once per month or less 28 (25.9)
Never 57 (52.8)
Smoking habit
Current smoker 10 (9.3)
Ex-smoker 20 (18.5)
Never smoker 78 (72.2)

Data are presented as n (%). CPAP, continuous positive airway
pressure; OSA, obstructive sleep apnoea.

that OSA is associated with obesity and hypertension,
respectively. However, only 33.3% and 28.7% believed that
OSA is related to hyperlipidaemia and diabetes. In terms of
health-related habits, 38% of the participants believed there
is an association between OSA and alcohol consumption,
and 36.1% believed it is linked to smoking habits. No
significant differences in the above by age and years of OSA
diagnosis were found.

During the focus group interview, some participants
reported that they did not fully understand what OSA and

Copyright © 2025 AME Publishing Company. All rights reserved.
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its related diseases are.

“Although I was diagnosed with sleep apnea some time ago,
I didn’t fully understand what this condition is. I only knew
that the doctor asked me to use the machine, so 1 followed their
advice and used it.” (male, aged 56 years, OSA diagnosed
>10 years).

“I didn’t know that OSA could actually lead to heart disease
until you explained it to me just now.” (female, aged 51 years,
OSA diagnosed >10 years).

Perceived needs to improve OSA-related bealth conditions,
symptoms, and babits

Figure 1 shows that 76.8% of participants reported a
need to improve their overall health conditions, 71.3% to
improve their body weight, 52.7% to improve their blood
pressure, 44.5% to improve their blood lipid levels, and
37% to improve their blood glucose levels. Regarding OSA-
related symptoms, 61.1% reported a need to improve their
sleep quality, and 56.4% to address their snoring condition,
52.5% to alleviate fatigue, and 45.4% to reduce daytime
sleepiness. Regarding health-related habits, 63.7% reported
a need to increase their physical activity, and 58.3% to
improve their dietary habits.

During the focus group interview, participants reported
disease- and treatment- related information was particularly
important for those newly diagnosed with OSA and new
CPAP users. They preferred reliable information from
authoritative institutions.

“I believe it’s better to obtain information from hospitals
and universities, rather than relying solely on YouTube or
public media. Some information from media platforms can be
misleading, and it is difficult for us to factcheck. Besides those
disease- and treatment-related information was important for
those newly diagnosed and new CPAP users.” (Male, aged
54 years, OSA diagnosed >10 years).

“I always wake up in the middle of the night, and I really
want to improve—not just my apnea issues but also the problem
of waking up during the night.” (female, aged 50 years, OSA
diagnosed <10 years).

Information preferences

Figure 2 shows that the preferred information included
information related to sleep quality improvement
(83.3%), OSA-related knowledge (82.4%), weight control
(81.5%), improvement in health-related habits such as
physical activity and dietary (78.1%), and emotional

mHealth 2025;11:44 | https://dx.doi.org/10.21037/mhealth-25-26
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Table 3 Health literacy regarding the association of OSA with its related health conditions and habits

Age group’ Years of diagnosis*
Health conditions and
habits All (n=108) <60 years old =60 years old P value <4 years >4 years P value
(n=64) (n=44) (n=47) (n=61)
Obesity 0.16 0.11
Yes 79 (73.1) 50 (78.1) 29 (65.9) 38 (80.9) 41 (67.2)
No or not known 29 (26.9) 14 (23.3) 15 (34.1) 9 (19.1) 20 (32.8)
Hypertension 0.90 0.16
Yes 63 (58.3) 37 (57.8) 26 (59.1) 31 (66.0) 32 (52.5)
No or not known 45 (41.7) 27 (42.2) 18 (40.9) 16 (34.0) 29 (47.5)
Hyperlipidemia 0.66 0.41
Yes 39 (36.1) 22 (34.4) 17 (38.6) 19 (40.6) 20 (32.8)
No or not known 69 (63.9) 42 (65.6) 27 (61.4) 28 (59.6) 41 (67.2)
Diabetes 0.26 0.28
Yes 31 (28.7) 21 (32.8) 10 (22.7) 16 (34.0) 15 (24.6)
No or not known 77 (71.3) 43 (67.2) 34 (77.3) 31 (66.0) 46 (75.4)
Smoking 0.46 0.57
Yes 47 (43.5) 26 (40.6) 21 (47.7) 19 (40.6) 28 (45.9)
No or not known 61 (56.5) 38 (59.4) 23 (52.3) 28 (59.6) 33 (54.1)
Alcohol drinking 0.49 0.21
Yes 41 (38.0) 26 (40.6) 15 (34.1) 21 (44.7) 20 (32.8)
No or not known 67 (62.0) 38 (59.4) 29 (65.9) 26 (55.3) 41 (67.2)

Data are presented as n (%). T, between-group differences of variables adjusted for sex (male, female), education level (primary or below,
secondary or above) year of diagnosis (<4 and >4 years); *, between-group differences of variables adjusted for sex, education level (primary
or below, secondary or above), age group (<60 and =60 years old). “Yes” indicated that respondents perceived an association between
OSA and specific health conditions (obesity, hypertension, diabetes, and hyperlipidemia), as well as smoking and alcohol consumption
habits. “No or not known” indicated that respondents were either unaware of or did not perceive any association between OSA and
specific health conditions (obesity, hypertension, diabetes, and hyperlipidemia), as well as smoking and alcohol consumption habits. OSA,

obstructive sleep apnea.

management (66.7%).

During the focus group interview, participants reported
that disease- and treatment-related information was
particularly important for those newly diagnosed with OSA
and new CPAP users. Furthermore, diet-related information
was the most welcomed and highly valued.

“I will pay more attention to it when it is about CPAP
machine or mask instructions. I never knew a chin strap could
fix the air leakage problem.” (male, aged 58 years, OSA
diagnosed >10 years).

“Since we love eating, it is good to introduce some healthy
cooking methods for different types of food.” (female, aged
51 years, OSA diagnosed >10 years).

Copyright © 2025 AME Publishing Company. All rights reserved.

Acceptability of smartphone-based messaging interventions

Ninety-eight percent of the participants owned a
smartphones, 95.4% used WhatsApp, and 51.9% used
WeChat. Figure 34 shows 82.4% believed that sharing
health-related information via instant messaging is
acceptable. Most (72.2%) believed e-health information can
remind them to improve their health-related habits, and
71.3% were willing to share the received health messages
with their family or friends. Figure 3B shows that the
preferred time for receiving health messages were in the
morning (33.3%) and at night (35.2%). Figure 3C shows
that 68.5% preferred receiving health messages one to three

mHealth 2025;11:44 | https://dx.doi.org/10.21037/mhealth-25-26
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During the focus group interview, participants also
suggested using short easy-to-understand video messages
and a scoring system to encourage watching the video
messages, and a real case-sharing video can help motivate
participants to exercise more.

“It would be nice to have 2- to 3-min video messages to deliver
bealth information, because of the poor eyesight. The content is
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Figure 3 Acceptability of messaging and preferred time and frequency of receiving health messages. (A) Acceptability of messaging

intervention. (B) Preferred time of receiving health messages. (C) Preferred frequency of receiving health messages.

Copyright © 2025 AME Publishing Company. All rights reserved.
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easy to understand. Besides, it was good to have a scoring system
for us to follow. Let’s say: add 5 marks for watching a video
and participants may redeem presents according to their scores.”
(female, aged 51 years, OSA diagnosed >10 years).

“I am not sure about the effectiveness of the exercise program
you have provided daily. So, it would be great if there were real
case sharing and the participants be told that the goals could be
achieved.” (male, aged 58 years, OSA diagnosed >10 years).

Discussion
Key findings

Our study is the first to report OSA-related health
literacy, perceived needs, information preferences, and the
acceptability of smartphone-based messaging interventions.
The findings revealed low OSA-related health literacy
among individuals with OSA in Hong Kong, with no
significant differences observed across age groups or years
since OSA diagnosis. Participants also demonstrated a
strong desire to improve their health, a high demand for
OSA-related information, and good acceptability of OSA

messaging interventions.

Comparison with similar research

First, our finding shows more than half of the participants
were aware of the association between OSA and obesity
(73.1%) and hypertension (58.3%), but only about one-
third were aware of its association with alcohol consumption
(38%), smoking (36.1%), hyperlipidemia (36.1%), and
diabetes (28.7%). A scoping review of reviews found that
participants with limited health literacy often encounter
difficulties in specific self-management domains, such as
lifestyle adjustments and symptom monitoring (19,24).
Developing critical health literacy abilities is more effective
for enhancing self-management behaviours than relying
solely on social support, especially for people with multiple
chronic diseases (20,25). In the current study, we found no
significant difference in OSA-related health literacy between
age groups (<40 vs. >40 years old). This indicates that these
findings contrast with Chiu et 4/, who reported age as an
influencing factor of health literacy among older adults (26).
Variations in study samples might explain this discrepancy;
our study included adults aged 18 years and above, while
Chiu ez al. included those above 65 years (21,26). Besides,
we found no significant difference in OSA-related health
literacy based on the duration of diagnosed OSA (<4 vs.
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>4 years). When comparing with other studies, we did not
find research exploring the association between the duration
of diagnosis and OSA-related health literacy, except for a
study by Yu er al., which reported that OSA participants
with a longer duration of the disease demonstrated higher
levels of self~-management in a study population where more
than 60% were aged 31-50 years (27). This finding is not
directly comparable to our study population, where over
70% were aged above 50 years.

Second, most participants reported they needed to
improve their health and related health habits. This
reflects a strong demand for knowledge transfer for OSA
and related diseases to improve health literacy, and health
behaviour change programs. Studies show that OSA
participants who received motivational enhancement
education were more likely to adhere better to CPAP
treatment, with greater improvements in treatment self-
efficacy and daytime sleepiness (28,29).

Third, 71.4% believed e-health information could
remind them to improve their health-related habits, and
73% were willing to share the received health messages with
family or friends. Hong Kong has extensive smartphone
penetration (97.1% in 2022) (30), and strong evidence
supports the value of mobile text messaging in managing
chronic illness (31). However, in our current services,
existing OSA education programs are conducted via face-
to-face sessions focusing either on CPAP adherence or
lifestyle modification, but not both. The World Health
Organization recommends empowering patients to engage
and collaborate in self-management to build capacity in
managing chronic illness. Thus, this study provides a strong
foundation for smartphone-based messaging interventions
to benefit a greater population.

Strengths and limitations

The strength of this study lies in understanding preferences
for the timing and frequency of receiving instant messages.
This will help us determine an appropriate schedule for
sending messages to OSA participants and aid in designing,
developing, and implementing a smartphone-based self-
management support program. Participants’ willingness to
share health information with friends and family suggests
that mobile instant messaging could be a cost-effective way
to promote OSA-related health information. Additionally,
qualitative feedback indicated that participants appreciated
short, informative videos, which improved health literacy
and motivated lifestyle changes by highlighting the link
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between OSA and other diseases. However, a review on
the effect of patient education videos on modifying health
behaviours noted a lack of robust studies reporting reliable
or sustained effects (32). Thus, our findings can contribute
to the co-design of a patient-centred, robust, theoretically
underpinned smartphone-based self-management program
that targets improvements in patients’ overall health, sleep
apnoea, and related conditions.

Our study has several limitations that should be
acknowledged. First, as a cross-sectional study with no
longitudinal follow-up, causal relationships could not be
established. Second, potential selection bias could not be
eliminated due to the non-probability, convenient sampling
method and the small sample obtained from a single
hospital. Additionally, this study was conducted at the
beginning of the coronavirus disease (COVID) pandemic;
we are forced to stop the survey due to the infection
control policies. Third, the lack of significant differences
by age or disease duration may reflect limited statistical
power due to the small sample size. This sampling
method, combined with the small sample size, limited both
the reliability and generalizability of the findings. Future
studies should recruit a more diverse, representative,
and larger sample from hospitals in different regions to
minimize such biases. Stratified sampling techniques could
also be employed to ensure representation across different
demographics, such as age, gender, socioeconomic status,
and geographic location. Fourth, the study was conducted
in urban Hong Kong, where participants generally exhibit
high technology adoption rates and better health literacy.
As a result, the findings may not be generalizable to low-
income countries or rural areas, where differences in
health literacy and social environments could affect the
applicability of the results. Therefore, the results should
be cautiously generalized to other age groups, geographic
locations, or socioeconomic contexts. Fifth, the cohort was
male-dominated, reflecting the natural prevalence of OSA,
with male-to-female ratios ranging from 3:1 to 5:1 in the
general population (33). However, future studies should
aim for more balanced recruitment across genders, as
well as different age groups and educational backgrounds,
to ensure more comprehensive insights. Finally, this
study relied on non-validated, single-item health literacy
measures, which may have limited the reliability of the
findings. This limitation arose partly due to the lack of a
validated OSA-specific questionnaire to assess information
preferences. Instead, preferences were measured using
outcome-based questions without generating a summative
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score. While findings from Cordasco et 4/. suggest that single-
item health literacy screeners may be effective for presenting
health information to individuals regardless of their health
literacy levels (34), future research should consider using
validated multi-item tools to improve robustness.

Practical implications

First, the study addresses health literacy gaps, highlighting
the need to improve understanding of OSA-related diseases
and health-related habits, and emphasizing the importance
of tailored health education for better self-management.
Second, it provides insights into patients’ perceived
needs and information preferences, which can guide the
development of personalized, patient-centered, and effective
interventions to support health improvement. Third, it
suggests a promising smartphone-based, innovative video
messaging solution for delivering health information,
enhancing treatment adherence, and improving overall
outcomes for individuals with OSA.

Conclusions

This study is the first to explore OSA individuals’
health literacy, health-related habits, perceived needs,
information preferences, and the acceptability of messaging
interventions. Findings highlight low OSA-related health
literacy and a strong demand for authoritative health
information, and most found that messaging interventions
were acceptable for improving health habits and symptoms.
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