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DISCLAIMER:

The content presented in this publication is intended

for informational and educational purposes only.

While the discussion explores how artificial intelligence
(AI) flexibility may account for societal and cultural
variations, it does not constitute professional, legal,

medical, or policy advice.

The perspectives offered are general in nature and may
not capture the full diversity of cultural, regional, or
community contexts.

Readers are encouraged to consider the nuances of their
own environments and seek expert guidance where
appropriate.

The author and publisher disclaim any liability arising
from the use or interpretation of the information
contained herein.

for klewshare.org




How ean Al flexibility account
for societal cultural variations?

It's a thoughtful and thought-provoking question. Flexibility
in healthcare algorithms isn't just about technical
adaptability; algorithmic flexibility also has to account for
societal and cultural variations in how health, illness, and
care are understood and practiced. This is one of the most
difficult dimensions of Al in healthcare today.

Let's get into how this issue plays out.



DATA RePReSceNTATION
AND BIAS

Algorithms are often trained on datasets drawn from specific
populations. Generally speaking and according to research, mostly
region-specific, urban, and insured patients. If deployed globally,
based solely on these criteria, these algorithms may fail to account
for different genetic, lifestyle, or cultural factors that affect health
outcomes. For example , an Al tool trained primarily on lighter skin
tones may underperform on darker skin and vice-versa. In the same
way that a mental health Al tool may misinterpret expressions of
distress that vary culturally including when assessing somatic
versus emotional complaints.

@ Flexibility here means algorithms must be adaptable or retrainable
with local population data to avoid systematic bias.



LANGUAGe &
COMMUNICATION

Natural language processing (NLP) systems in healthcare often rely
on dominant languages such as English, French, Mandarin, etc. but
cultural variations in expressing symptoms may vary with the
potential for missed or misunderstood symptoms. This includes, for
example, the indirect communication styles in some cultures versus
more direct styles in other cultures which affect algorithm accuracy.

& Some flexible systems now support multilingual NLP models or
allow cultural annotation layers to interpret meaning more
appropriately.




CLINICAL
WORKFLOWS AND TRUST

In some cultures, healthcare is highly hierarchical (or physician-
driven), while in others, shared decision-making is emphasized. In
this case, trust in Al or specific Al-based tools can vary. For instance,
in societies where technology is revered, adoption may be easier;
while in others, skepticism toward automation is stronger.

@ Flexible algorithms must be configurable to local decision-making
norms, allowing more or less human override, explanation detail, or
collaborative input.




cTHICAL & ReGULATORY
CONTeXTS

The concepts of privacy, consent, and autonomy vary culturally. For
example, in specific regions, patient data protections such as GDPR,
PIPEDA, HIPAA, and other PHI regulations emphasize individual
rights while in others, community or family-based decision-making
takes precedence.

@ Algorithmic frameworks must allow policy-level flexibility so that
governance aligns with local cultural norms while still protecting
patients.




HeALTH BellerS & LIVeD
RecALITIeS

Cultural health beliefs influence what patients consider “normal” or
worth reporting. Consider that a predictive algorithm for
hypertension may not work as intended if patients in one culture
rarely seek preventive care. Another example is that Digital twins or
precision medicine platforms may face resistance in societies wary
of genetic testing.

@ Flexible design should include cultural consultation during
algorithm development and context-specific adjustments to
thresholds, alerts, and outputs.
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Flexibility in healthcare algorithms accounts for cultural variations when
systems are locally adaptable, inclusive of diverse data, respectful of
communication norms, and governed in culturally appropriate ways, so let's
look at some examples of cultural flexibility in current Healthcare Al tools.



MZDICAL IMAGING
(RADIOLOGY AND
DerRMATOLOGY Al)

The Challenge:

e Algorithms trained on limited populations struggle across diverse
groups. A familiarity with Dr. Joy Buolamwini's research and publication
“Unmasking AI" in which she explained the coded gaze and how she
discovered this speaks to this very topic. Like several other Al tools
developed in earlier times, a particular Al tool designed and deployed
as a dermatological tool initially underperformed on darker skin tones
because training images were overwhelmingly light-skinned. It was
reported that after much criticism, the developer expanded datasets to
include 65,000 images covering a wider range of skin tones.

The Change:
¢ Algorithmic flexibility does not simply speak to flexibility in initial design,
but also in re-assessing efficacy and making critical changes which
impact user retention and the overall relevance and functionality of the
tool. Retraining on diverse image libraries could also mean employing
standards like Fitzpatrick skin type; incorporating diversity for algorithm
tuning.

® The Cultural impact? The concept does not only speak to recognizing
skin color variations but also recognizing that skin disorders manifest
differently across populations, improving diagnostic equity.



MENTL HeALTH CHATBOTS
& THerRAPY ASSISTANTS

The Challenge:

e Symptom expression differs culturally. For example, in some cultures,
depression is expressed more as physical discomfort such as a “tired
body”, or a "heavy chest’, rather than as emotional or psychological
distress such as emotional sadness. Like humans, Natural Language
Processing systems may either miss or misinterpret this, if not properly
trained.

The Change:

e To gain flexibility, consideration could be given to tailoring language
modules to reflect cultural idioms of distress as an important aspect of
the integration of multilingual NLP. Further, cultural annotation in
language training data and custom symptom mapping, while costly in
the outset, could prove useful and could go a far way in improving
interpretation efficacy.

® The Cultural impact? More accurate screening and higher user trust

could be developed when emotional experiences are correctly assessed
and also when validated in culturally familiar terms.



g

SYSTEMS (CDSS)
The Challenge:

e Decision-making norms differ by culture (doctor-driven versus shared
decision-making). For example, an Oncology-based tool by a well
known brand faced backlash in a specific region because its treatment
recommendations, such as expensive chemo not available or not
covered, often ignored local practices and resource constraints which
were more prevalent, culturally acceptable, and readily available in the
country in which the Al tool had been designed and developed and less
so in the region in which was deployed.

The Change:

e Flexibility as a mechanism in this instance includes configurable
recommendations aligned to local treatment guidelines with the
potential to integrate tiered options in regions and communities.
Suggestive treatment tiers could be optimal (meaning these are the
most generalized, well-known, and effective treatments or
recommendations), resource-constrained (meaning with these are the
suggested treatments for those with limited resources or a preference
for limited non-cultural resources), and minimal (meaning the lowest
cost or lowest level of treatment that could still positively impact health
outcomes ).

® The Cultural impact? This could increase relevance and successful
integration by respecting healthcare realities in region-specific contexts.



WEARABLES & REMOTE
SATIENT MONITORING

The Challenge:
e Lifestyle norms and acceptance of surveillance vary. No one wants to feel

surveilled; generally speaking the idea creates tension. On the contrary,
the goal of patient monitoring is generally to provide secure, reliable,
effective resources for remote users and/or users with chronic illnesses
that require constant data availability, for example, in the case of
continuous glucose monitoring (CGM). Notably, CGM adoption differs
widely whereas some regions emphasize self-management, while in
some cultures, it is actually family oversight plays a larger role and
considered the norm.

The Change:

e Considering the use of configurable data-sharing (patient-only versus
family-inclusive dashboards), culturally adaptive nudges like dietary
suggestions aligned to local foods and fasting traditions such as dietary
adjustments for diabetes apps aid in encouraging the use of these tools
not as a source of surveillance but as a source of management of chronic
illness and their respective symptoms.

® The Cultural impact? Supporting adherence without conflicting with
cultural practices could be the most effective approach.



"DIGITAL TWINS AND
PRECISION MEDICINE

The Challenge:

e Genomic models often underrepresent non-European ancestry,
making “digital twins” less accurate for diverse populations for
example, many pharmacogenomic databases are Eurocentric,
meaning African and South Asian populations get less reliable
predictions.

The Change:

e Emerging Flexibility Mechanism means federated learning models
across geographically diverse biobanks (for example with initiatives
in Africa and India could balance genomic data representation
leading to the incorporation of local epidemiology into model
training

® The Cultural impact? Makes personalized medicine more globally
equitable and trustworthy.



SUMMARY TABLe AND
TAKeAWAYS

Cultural Flexibility
Challenge Mechanism

Al Application Impact

More accurate
dermatology for global
populations

Expanded diverse image

AID T ki i
ermatology Tool Skin tone bias datasets

Different idioms of Multilingual NLP + cultural = Better mental health

Mental Health Chatbot . . .
distress annotation screening & engagement

Configurable, localized Aligns with cultural &

Oncology Decision Aid Ignored local guidelines
gy & & treatment rules resource contexts

Configurable sharing + Supports cultural health

Wearable Health Devices Varied family roles in care . e .
diet-sensitive nudges practices

Federated global data + Increases precision

Genomic Al Models Eurocentric bias . . . .
local epidemiology medicine equity

Flexibility in healthcare algorithms appears to have started to evolve:
FROM 10
Technical Adaptability — Cultural Adaptability

This could mean that systems that succeed globally tend to have local
retraining, configurable outputs, culturally aware Natural Language
Processing (NLP), and policy-sensitive data governance built in.
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Is it possible to sketch a framework you could use (almost like a checklist) for
assessing whether a new healthcare Al tool is culturally flexible enough for safe
deployment in different regions? Sure, here’s a practical 6-point framework (or
checklist) that could be used to evaluate whether a healthcare Al tool is culturally
flexible enough for safe deployment in diverse regions or not.




1. Data Representation & Equity

« Does the training dataset represent diverse populations (age, gender, ethnicity, geography,
socioeconomic status)?

Is there a process for continuous local retraining when new population data becomes
available?

Are bias audits conducted (e.g., performance comparison across demographic groups)?

2. Language & Communication
- Is the system available in multiple languages relevant to the target region?

« Does it account for local idioms of distress (e.g., emotional vs. somatic symptom reporting)?
- Can outputs/explanations be adapted (technical — lay language, narrative vs. statistical)?

3. Clinical Workflow Adaptability
« Can the system be configured to align with local clinical guidelines?
» Does it allow for hierarchical decision-making (doctor-driven) vs. shared decision-making
(patient-inclusive)?
« Can alerts, recommendations, or risk thresholds be customized by institution/region?




4. Governance & Ethical Fit
« Does the system respect regional privacy norms (e.g., GDPR in EU vs. community-based
consent in Africa/Asia)?

- Are data-sharing options configurable (patient-only, family-inclusive, or institutional)?
- Is there transparency about how decisions are made (Explainable Al tailored to cultural
expectations of authority/trust)?

5. Health Beliefs & Local Practices
« Does the system account for local diets, rituals, or health-seeking behaviors (e.g., fasting
periods, traditional medicine)?
« Are nudges, reminders, or recommendations culturally contextualized?
« Does it integrate with local health literacy levels (visual aids, simplified outputs, non-digital
alternatives if needed)?

6. Participation & Co-Design
« Were local clinicians and patients involved in development/testing?
+ Is there a mechanism for community feedback to refine outputs?
» Are there region-specific ethics review boards or advisory councils guiding deployment?



A QUICK RerereNCe rOR THIS
CHeCKLIST

A culturally flexible healthcare Al tool should be modular, configurable,
multilingual, bias-tested, and co-designed with the communities it serves.
Below is a suggested quick reference guide which can be considered when
designing and assessing a healthcare Al tool:

Dimension Key Question

Data Does the model work equally across groups?
Language Does it speak in ways people understand?
Workflow Does it fit local medical practices?

Ethics Does it respect local privacy norms?

Beliefs Does it consider cultural health practices?

Participation = Were locals included in design/testing?

Example of Cultural Flexibility

Dermatology Al retrained on darker skin tones

NLP chatbots recognizing idioms of distress

Oncology Al configured for local guidelines

Configurable data-sharing (individual vs. family)

Wearables adjusted for fasting traditions

Advisory boards from target communities



SUGGeSTIONS TO rUTURe DeVelOrPeRrS, USeRrS,
rrROJeCT MANAGeMeNT TeAMS, SUPPORT
TeAMS, PRODUCT OWNeRrS, AND OTHeR
STAKeHOLDeRS

For future developers, the guiding principle should be designing with
diversity at the core, not as an afterthought. That means sourcing training
data that represents global populations, embedding flexibility into model
retraining, and making algorithms modular enough to be configured for
local norms. Developers should also prioritize explicability so both
clinicians and patients can understand recommendations in culturally
appropriate ways.

For users and clinical adopters, the suggestion is to approach Al tools as
augmentations, not replacements. Al can surface insights and patterns, but
human judgment (shaped by cultural and contextual understanding)
remains critical. Engaging with Al tools critically, testing them locally, and
reporting mismatches helps refine these systems.

For project management teams and product owners, the focus should be
on building culturally adaptive roadmaps. This means budgeting for
regional customization, ensuring stakeholder engagement in design, and
planning for post-deployment support. They should measure success not
just in accuracy metrics, but also in cultural acceptability and trust.

For support teams, the suggestion is to anticipate diverse user needs.
Documentation, customer service, and training materials should be
multilingual, culturally aware, and adapted to different health literacy
levels. A feedback loop from support teams back to developers is vital so
local issues inform future improvements.

Ultimately, all stakeholders should embrace participatory design, involving
local clinicians, patients, and communities throughout the development
lifecycle to ensure tools are not only technically sound but also culturally
meaningful.



WHAT THIS ALL MeANS AND WHY IT IS
IMPORTANT TO ALL STAKcesHOLDeRS

At its heart, this entire topic il
underscores a simple but powerful f
truth: healthcare is human, and
humans live in cultural contexts
that shape how illness is
experienced, understood, and
treated. Al systems that ignore
these contexts risk amplifying
inequities, excluding certain
populations, and losing trust
among both patients and
providers.

poorly for certain groups (e.g., dermatology Al underdiagnosing darker
skin tones), they can directly harm patients. If they fail to account for
communication norms or local clinical workflows, adoption will stall, no
matter how advanced the technology. And if governance frameworks don’t
respect cultural expectations of privacy and consent, systems will face
resistance at regulatory and societal levels.

For stakeholders, this means that cultural flexibility isn’t just an ethical
add-on—it’s a business necessity, a regulatory requirement, and a clinical
safeguard. Developers need it to build reliable tools, clinicians need it to
trust outputs, patients need it to feel respected, and policymakers need it
to safeguard equity.

In short: the future of healthcare Al
depends on flexibility that goes beyond
technical robustness to embrace
cultural adaptability. This ensures that
Al truly serves global populations,
advancing both innovation and
inclusivity.
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As healthcare Al continues to evolve, one truth stands out:
technology alone cannot deliver meaningful impact unless it is built
with cultural flexibility in mind. Algorithms trained on narrow
datasets or designed around a single cultural framework risk
reinforcing inequities rather than addressing them. To move forward
responsibly, developers, clinicians, product teams, and policymakers
must work together to ensure that Al tools are adaptable, inclusive,
and locally relevant.

For developers, this means embedding diversity and modularity into
design. For clinicians and end users, it means applying critical
judgment while recognizing Al as a supportive partner rather than a
replacement. For product owners and project teams, it requires
strategic investment in regional customization, patient-centered
feedback, and ongoing adaptation. And for regulators and
communities, it underscores the need for oversight that respects
both privacy and cultural values.

What is at stake is more than accuracy—it is trust, equity, and global
relevance. By grounding healthcare Al in cultural awareness, we
ensure that innovation serves not just a subset of the world’s
population, but everyone. In this way, flexibility becomes more than
a technical attribute; it becomes the foundation for building Al that
truly advances health for all.
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