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Abstract

Objective Effective management of hypertension requires not only medical intervention but also significant patient
self-management. The challenge, however, lies in the diversity of patients' personal barriers to managing their condi-
tion. The objective of this research is to identify and categorize personalized barriers to hypertension self-manage-
ment using the TASKS framework (Task, Affect, Skills, Knowledge, Stress). This study aims to enhance patient-centered
strategies by aligning support with each patient’s specific needs, recognizing the diversity in their unique circum-
stances, beliefs, emotional states, knowledge levels, and access to resources. This research is based on observations
from a single study focused on eight patients, which may have been a part of a larger project.

Results The analysis of transcripts from eight patients and the Global Hypertension Practice Guidelines revealed

69 personalized barriers. These barriers were distributed as follows: emotional barriers (49%), knowledge barriers
(24%), logical barriers (17%), and resource barriers (10%). The findings highlight the significant impact of emotional
and knowledge-related challenges on hypertension self-management, including difficulties in home blood pressure
monitoring and the use of monitoring tools. This study emphasizes the need for tailored interventions to address
these prevalent barriers and improve hypertension management outcomes.
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Introduction

Hypertension is a leading global health risk, significantly
contributing to cardiovascular diseases such as stroke
and heart failure and affecting mortality and morbidity
rates worldwide [1-3]. Despite the effectiveness of life-
style modifications and antihypertensive medications [4],
patient adherence varies widely, with nonadherence rates
between 10 and 80%, challenging the achievement of
optimal blood pressure control [5, 6]. Self-management is
critical in managing hypertension [7], requiring patients
to take an active role in their health care, yet nearly 40%
of patients discontinue crucial treatments, and over half
fail to adhere to necessary behavioral changes [8]. Factors
such as cultural beliefs and past healthcare experiences
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heavily influence patient attitudes toward self-manage-
ment [9, 10].

Recognizing personalized barriers to hypertension
self-management is essential for the successful imple-
mentation of interventions, aiming to bridge the evi-
dence-to-practice gap in healthcare [11]. Personalized
barrier identification allows for a deeper understand-
ing of individual needs, preferences, and contextual fac-
tors, facilitating targeted interventions [12]. Traditional
qualitative methods, like thematic analysis [13, 14], have
been used to code interview transcripts in hypertension
research, identifying common themes [15] across patient
experiences. This method begins with interviews, letting
themes emerge organically through deductive or induc-
tive reasoning. Various frameworks like Consolidated
Framework for Implementation Research (CFIR) [16],
Theoretical Domains Framework (TDF) [17], Capabil-
ity Opportunity Motivation Behavior (COM-B) [18], and
Barriers and Facilitators in Implementation of Task-Shar-
ing Mental Health Interventions (BeFITS-MH) [19] have
provided predefined coding schemes. However, these
methods often struggle to capture the diverse and per-
sonalized needs of patients [20].

To address these challenges, this study introduces
the TASKS framework [12], which focuses on Task (T),
Affect (A), Skills (S), Knowledge (K), and Stress (S), offer-
ing an approach to understanding the interplay between
an individual’s mental capabilities, external resources,
and the demands of managing hypertension. The frame-
work categorizes barriers into emotion, logic, knowledge,
and resource-related, providing insights into the specific
reasons behind patients’ actions and decisions in self-
managing hypertension. Originally applied in various
fields such as education [21], engineering [22], sustain-
ability [23] and beyond, the TASKS framework’s adapt-
ability presents a novel avenue for exploring personalized
barriers in hypertension self-management. This research
aims to evaluate the framework’s effectiveness in identi-
fying these barriers, marking a significant step towards
enhancing patient-centered care and improving self-
management outcomes in hypertension.

Methods

Study design and data information

This study employs the TASKS framework to identify
personalized barriers from interview transcripts. Data
were sourced from Global Hypertension Practice Guide-
lines [4] and anonymized interview transcripts from a
prior study [13], with ethical clearance from the Univer-
sity of British Columbia’s Clinical Research Ethics Board.
Originally, nine patients from two focus groups were
considered, but due to inefficiency in one patient’s data,
eight were ultimately analyzed.
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Five transcript analyzers, comprising both medical
and non-medical students, underwent intensive train-
ing on the coding process, which included defining the
coding scheme and jointly coding 20 sentences. They
then independently applied the TASKS framework to
the transcripts of eight patients, resolving any coding
discrepancies through discussion. The analyzers’ agree-
ment was assessed by independently coding two shared
transcripts. This research aimed to validate the TASKS
framework’s utility in pinpointing personalized barriers
to hypertension self-management.

Coding hypertension guideline

We referred to the Global Hypertension Practice Guide-
lines [4] to identify the required TASK components:
affect skills, knowledge (ASK), and resources necessary
for specific workload/tasks (T). Workload, in this con-
text, denotes the external load assigned by experts or
governmental entities, such as recommendations made
by physicians for patients. To break down this pro-
cess, four key steps were undertaken: (1) extracting all
required workloads specified in the Global Hyperten-
sion Practice Guidelines; (2) determining the life cycle
associated with each workload [24]; (3) coding the ASK
and resource requirements for each workload based on
its life cycle; and (4) consolidating all stages of ASK and
resource elements related to a particular workload.

Identifying personalized barriers using the TASKS
framework

Coding affect, skills, knowledge (ASK), and resource

In this step, we streamlined unstructured interview
transcripts into a semi-structured format for detailed
analysis. This involved classifying text by speaker and
evaluating each sentence adhering to analyze underly-
ing messages behind the interviewee’s message including
Affect (A), Skills (S), Knowledge (K) and Resource. Multi-
ple analysts independently undertook this task to ensure
a thorough examination of the data.

The TASKS framework differentiates between ASK and
Resource. Affect relates to emotional experiences affect-
ing task engagement, including attitudes, beliefs, feelings,
and ethics. Skills involve cognitive and affective capabili-
ties, emphasizing logical reasoning—deductive, induc-
tive, abductive, and recursive [25] -to use knowledge in
practical scenarios. Knowledge refers to understanding,
including facts and cause-effect relationships related to
the task at hand. Resources are considered as external
aids like time, money, or physical tools.

For instance, in the provided transcript: "My run mara-
thons I've done 18 of them, I do yoga, I do everything that
is possibly able to reduce blood pressure and has not been
able to do that," the patient exhibits (Affect) frustration
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and disappointment due to their extensive efforts not
yielding the anticipated blood pressure reduction. They
employ (Skills) deductive logic, assuming activities like
running marathons and yoga would lower blood pressure
based on common knowledge. This patient demonstrates
(Knowledge) experience in activities linked to blood
pressure reduction.

Evaluating and synthesizing coded ASK and resource

In the evaluation phase, an experienced TASKS frame-
work analyst compares the conclusions drawn by multi-
ple analysts, resolving conflicts and ensuring a definitive
interpretation. These synthesized findings are combined
to form a coherent result. During synthesis, the ana-
lyst categorizes and integrates the analyzed ASK and
resource elements specific to each patient. The credibility
of these findings is then verified by a hypertension spe-
cialist. This synthesis process provides a comprehensive
view of patients’ personas by encompassing their skills,
knowledge, resources, and emotional and psychological
factors. This approach offers a holistic understanding of
their inner mental capabilities, defined as a composition
of Affect, Skills, and Knowledge (ASK) according to the
TASKS framework [26].

Barrier detection

The barrier detection employs a predictive approach,
contrasting the requirements outlined in the Global
Hypertension Practice Guidelines with individual
patients” ASK (affect, skills, knowledge) and resources.
For each workload, the analyst evaluates the ASK and
resources to discern workload-specific barriers cat-
egorized to the TASKS framework (see Table 1). These
workload-specific barriers are then grouped, forming a
understanding of the barriers associated with each work-
load and individual patient. This detailed comprehen-
sion paves the way for crafting precise interventions and
tailored support mechanisms, effectively addressing the
identified barriers. This approach ensures that interven-
tions are not generic but finely tuned to the unique self-
management needs of each patient.
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Results

Hypertension guideline results

In our analysis, we systematically extracted and cat-
egorized all essential workloads outlined in the Global
Hypertension Practice Guidelines [4] into four primary
types: (1) Having a healthy lifestyle; (2) Monitoring blood
pressure (BP) regularly at home, (3) Taking medication(s)
regularly as prescribed, and 4) Creating a hypertension
support system: family, friends, and healthcare profes-
sionals (HCPs). The comprehensive breakdown of neces-
sary ASK and resources for each workload is detailed in
Table 2. This table serves as a valuable implementation
resource, aligning with the recommendations laid out in
the Global Hypertension Practice Guidelines.

Barriers

Using the TASKS Framework, we compared the required
Affect, Skills, and Knowledge (ASK) components outlined
in the guidelines (Table 2) with each patient’s individual
ASK profile. Our analysis identified a new workload cat-
egory, "2a. Using Blood Pressure Tools," emphasizing
tool usage. Personalized barriers for eight patients were
identified, each denoted by (0O O OO O O ). Supple-
mentary file 1 provides more detailed patient-specific
barriers information. We also categorized all barriers into
emotion, logic, knowledge, and resource types, detailed
in Table 3.

Discussion

What is the added value of personalized barriers

for hypertension self-management?

Our research delved into personalized barriers in hyper-
tension self-management, utilizing descriptive statis-
tics to highlight common themes while acknowledging
individual differences. Among the eight patients inter-
viewed, a total of 69 barriers were identified, with emo-
tion barriers being the most prevalent (49%), followed
by knowledge (24%), logic (17%), and resource barriers
(10%). Emotion barriers were the most prevalent, indicat-
ing significant stress and anxiety related to self-manage-
ment tasks, such as monitoring blood pressure at home,
which presented the highest challenge (34.78%). This was

Table 1 Implementation barrier classification in the TASKS framework

Barriers

Content

Emotion barriers

Motivation, attitudes (such as cognitive/awareness, expectation, value), beliefs

(such as acceptance, optimism), feelings (such as anxiety, pressure, fear), or ethics

Logic barriers
Knowledge barriers
Resource barriers

Thinking styles, thinking strategies, or reasoning methods
The structure of knowledge, cognitive resources that are persons’ past knowledge

All environment components (such as time, money, and cognitive capacity)
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Table 3 All hypertension self-management barriers using the TASKS framework
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Workload Emotion barriers Logic barriers Knowledge barriers Resm.lrce
barriers
9. Dietary Approaches to
Stop Hypertension
(DASH) diet and the
importance of a balanced
1. Lack of motivation to make the necessary effort in diet for managing
a health lifestyle (OO 0) hypertension.
2. Impatience in adhering to recommendations such as 7. Lackof long- (OOOO ) . o
. reducing sodium intake, limiting alcohol term strategic 10. Limitations on sodium 14. Unavailabi
1. Having a consumption, not smoking, and maintaining a thinking skills intake to control blood lity of
healthy healthy weight (00 0) o . pressure. (O O) relaxation
lifestyle 3. }gcg )of persistence in self-management practices 8. L’:_z{)flz(;g_ve 11. Different types of techniques
4. Avoidance to confront personal challenges solving abilities ;gre ;ﬁ;s::ge};egbeneﬁcnal
5. Passivity in problem-solving hypertension. OO
6. Prone to stress or worry easily 12. Healthy weight goals in
relation to hypertension
management. O
13. Lack of knowledge about
stress relaxation
techniques.
1. Lack of motivation in recording daily readings
(00) ) .
2. Impatience with regular BP check-ups (O ©O) 17.. Information about their
3. Resistant to the long-term strategy of monitoring 13. Lack of long- BP O
> 18.  Knowledge of BP 22. Lack of
BP (00) term strategic terminology O access to a
4. Reluctance or fear in facing their own BP readings thinking skills 19. Difficulty in blood pressure
(00000, (oo ) . underst:x}llding and monitcfr )
o 5. s:(elzc::::::;;tlr;: egd anxiety when checking blood | 14. OD;sgr%amzan intcﬁprctin% b_loot}l machine
il Monitoring 6. Negative expectations and frustration associated 15.  Ineffective pressure readings. .
ood pressure y 5 (000) 23. Limited
(BP) regularly with m‘.Ckmg BP at home (O) . . prob_lem— 20. Lack of realistic goals time
at home 7. Confusion by spreadsheet structure and information SO]XII?g or target goals due to availability
loss. O abilities chaneing blood
8. A desire for a solution to record data O oo sing tandard 24, Lack of
9. Confusion in optimizing data utility amid varied 16. Limited ?g glgc soan ;u' s gur"pj; fr(;m
measurements O logical : "
10. Difficulty understanding BP terminology O thinking 21. f;{lzﬁznzr?lsc::?docs not ?:::Ids(agdo)
11. Annoyance or frustration with changing BP abilities O 28 Y
standards O © O require lonlg-tepn o
12. Experience of additional stress due to other health strategic planning. (©)
conditions, such as kidney. O
1. Confusion and uncertainty regarding the use of
technology: Feeling unsure about how to use
devices, getting frustrated with frequent app
updates, and facing challenges with software
compatibility. OO L1 Lack of
2. Dissatisfaction with BP apps: the performance or 7. Ineffective 9. Challenges with the f::):ritli doenvei:;
quality of available apps and the reliability of the problem- compatibility of o)
2a. Using app. O solving abilities technology and software.
blood pressure | 3. Disappointment with BP machines: Feeling o 12
(BP) tools unsatisfied with the functionality or reliability of 8. Difficulty 10. Challenges with the Ur;availability
the blood pressure monitoring devices. O operating reliability of the BP apps. of monitoring
4. Disappointment with the healthcare system's smartphones O t00ls or
approach to BP management. O devices O
5. Lack of trust in the accuracy and feedback provided
by the BP monitor. O
6. Feeling ashamed or embarrassed by receiving
negative or critical i from the app.
1. Concerns about long-term side effects and adverse
reactions to medications. (OOOO ©0) .
2. Confusion and uncertainty, feeling nervous about 7. Lackof long- 10. kack lofdprofessu()jgal
unknown aspects of the condition or treatment such :ﬁ?‘?kis:at;gihcs n::i‘;lc:tigi régar e
3. Taking as complications or impact on pregnancy. OO00O 00 e 11. Lack of knowledge about
o 3. Lack of trust in the effectiveness of medication or . L T )
medications treatment. (0000 .0) 8. Disorganization side t?ffects and adverse
regulalrly as 4. Impatience with consistently taking medications as oo . reactions (000©00)
prescribed prescribed. (O 0) 9. Ineffective 12. Lack qf kt_lowl§dge ab_out
5. Reluctance to confront one's own health condition prob}em- . c_omp_llcatlons in specific
or face personal challenges. O i;)lgmg abilities situations such as
6. Lack of enjoyment or negative experiences pregnancy. O
associated with taking medications. O
1. Anxiety or nervousness when communicating with
doctors, especially when it comes to providing
4. Creating a comments or asking questions. OO . . 6. Lack of 7. Lack of
hypertension 2. Stress afld dxscomf(_m relatefi to pub}lc speaking or effective access 10 &
support expressing oneself in a medical setting. © ) communication healthcare
system: 3. Frustratlol? and annoyance when facing Filfﬁcultles abilities with professiona
heal thclare in contacting doctors or healthcare providers. OO healtheare Lor
. 4. Feeling disappointed and lacking trust in physicians . .
professionals or medical professionals. professionals physician
(HCPs) 5. Experiencing white coat syndrome, which refers to °

elevated blood pressure in a medical setting due to
anxiety or stress.
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closely followed by difficulties in using blood pressure
monitoring tools, medication management, and adopting
a healthier lifestyle, each presenting substantial obsta-
cles due to emotion and knowledge barriers. The least
encountered barriers involved creating a support system
with healthcare professionals (10.14%), yet still predomi-
nantly emotional.

By ranking these barriers (see Supplementary file
2), we aim to provide healthcare professionals with a
clear understanding of the primary barriers faced by
patients, guiding the development of targeted strategies
to improve self-management outcomes. Determining the
overall intervention approach and incorporating behav-
ior change techniques have proven effective in alter-
ing behavior patterns within the target population [18,
27]. Emotional support, information provision, and
enhancing patient-healthcare professional relationships
emerge as key areas for intervention in hypertension
management.

Emotional support Emotion barriers in hypertension
self-management stem from fears and uncertainties
about medication effects, as well as anxiety over blood
pressure readings. Impatience and lack of motivation
further hinder lifestyle changes and routine check-ups,
creating a vicious cycle of stress and negative perception.
Effective interventions foster trust and resilience. Cogni-
tive-Behavioral Therapy (CBT) changes negative thought
patterns and behaviors, and has been proven to positively
impact hypertension outcomes, especially when group-
based and long-term [28]. Mindfulness-Based Stress
Reduction (MBSR) also helps manage stress and anxi-
ety, improving outcomes in chronic disease management
[29].

Information provision Understanding fluctuating blood
pressure standards and medication side effects is chal-
lenging for patients. Personalized educational tools,
available through digital platforms and brochures, will
be essential. These resources offer clear insights into
evolving standards and medication details, empowering
patients to set realistic goals and manage potential side

11053 [BIUdIAl
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effects confidently. Encouraging peer-support groups and
conducting regular knowledge assessments can further
enhance understanding. By providing comprehensive,
easy-to-understand information, patients can proactively
navigate hypertension management, fostering a more
informed and confident approach.

Enhancing patient-healthcare professional relationships
Limited access to healthcare professionals is a significant
hurdle. Motivational interviewing and shared decision-
making, tailored to individual needs, can improve com-
munication, boost engagement, and enhance self-efficacy
[30, 31]. Telehealth services, such as community tele-
paramedicine (CTP), and outreach programs further
support patients by empowering them and transform-
ing their journey from isolation to a sense of community,
particularly for those in rural and remote areas [32—34].
Regular follow-ups and personalized communication also
strengthen patient-provider relationships and improve
adherence, highlighting the importance of empathetic
and patient-centered care.

Is the TASKS framework applicable for guiding data
analysis?
In health research, qualitative studies aim to compre-
hend the motivations and perceptions influencing health
behaviors [35]. Employing a theoretical framework, like
the TASKS framework, enhances the grounding of find-
ings in robust theory, enriching the field’s knowledge
base. This framework uniquely focuses on the complex
interplay between an individual’s tasks and their mental
capabilities—Affect, Skills, and Knowledge—and how
this interplay is affected by mental stress, following an
inverted U-shaped curve [36]. Patient’s performance
relies on their mental effort, which depends on their
mental stress. This dynamic demonstrates how mental
effort correlates with mental stress, wherein both low and
high stress levels can diminish mental effort, but moder-
ate stress may optimize it [12] (see Fig. 1 left).

The TASKS framework categorizes implementation
barriers into emotion, logic, knowledge, and resource

Task
Mental Capability
_ Perceived Task Workload
~ Affect * (Skills + Knowledge)

Mental Stress =

Fig. 1 The relationship and information behind mental stress [12, 26]. (Left: an inverted U-shaped curve between mental stress and mental effort;
Right: mental stress modeled by the ratio of perceived task workload to mental capability)
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types through a precise equation involving the ratio of
perceived tasks workload to mental capability [26] (see
Fig. 1 right). It systematically aligns guideline require-
ments with individual circumstances through a top-
down to bottom-up method for coding and modeling
mental capabilities (ASK) and resources. This process
identifies hypertension self-management barriers by
comparing guideline requirements with personal situa-
tions, both structured by ASK and resources. This align-
ment naturally extends the four types of barriers into
disease- and patient-specific corresponding barriers,
such as emotional responses (e.g., concerns about long-
term medication effects), logical barriers (e.g., ineffective
communication with healthcare providers), knowledge
gaps (e.g., lack of necessary medication knowledge), and
resource limitations (e.g., insufficient tools or support).
Integrating this data enables a comprehensive analysis
and supports tailored interventions.

Furthermore, the framework explains the interactive
relationship between the perception of workload and
the application of skills and knowledge. It underscores
the significance of understanding emotional responses
to perceived workloads, thereby establishing a recursive
logic in behavioral performance [25]. Achieving a bal-
ance between workload and mental capability is essential
[37], underscoring the need for an in-depth analysis of
the cause-and-effect relationships among various barriers
[38]. Such detailed analysis can uncover valuable insights,
enabling the development of targeted intervention strat-
egies that meet the unique needs of patients, ultimately
improving self-management outcomes.

Limitation and future works

Our study, focusing solely on hypertension self-manage-
ment barriers, may not apply to other disease contexts,
suggesting the need to test the TASKS framework more
broadly. With a limited sample of eight patients, findings
might not capture the full diversity of self-management
experiences; thus, a larger sample is recommended for
greater reliability. Moreover, conducting interviews only
in English could introduce cultural biases and exclude
non-English speakers.

Future research should include multiple languages or
translation services to address linguistic and cultural dif-
ferences in self-management barriers. A key direction is
developing tools to streamline the analysis of personal-
ized barriers. While the TASKS framework is effective,
it is time-consuming and labor-intensive. Integrating
the TASKS framework with technologies like natural
language processing (NLP) and large language models
can create automated or semi-automated tools, reduc-
ing subjective judgment and enhancing scalability and
efficiency in personalized healthcare research. This

Page 7 of 9

advancement could significantly improve personalized
healthcare, making it more accessible and effective for a
broader range of diseases. Additionally, research should
explore the impact of various intervention techniques for
different barriers, such as cognitive-behavioral therapy
and motivational interviewing, and expand the TASKS
framework’s application in diverse healthcare settings.

Conclusion

In conclusion, our study highlights the critical impor-
tance of personalized barriers in the self-management
of hypertension, with emotion and knowledge barriers
identified as the most significant. By applying the TASKS
framework, we have unraveled the interplay between
individual mental capabilities and the demands of self-
managing hypertension. Emotion barriers were the most
significant, followed by knowledge, logic, and resource
barriers, emphasizing the need for tailored interventions.
The TASKS framework guided our data analysis, effec-
tively categorizing barriers and facilitating the develop-
ment of precise interventions. While our focus was on
hypertension, the framework’s adaptability suggests its
broader applicability in healthcare research. Nonetheless,
limitations such as a small sample size and linguistic bias
warrant further investigation. Overall, our research con-
tributes to promoting patient-centered care and refining
hypertension management strategies.
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