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ABSTRACT

Pharmaceutical marketing has undergone a complete transformation through its digital
transformation because it now uses artificial intelligence and big data analytics and digital
health platforms as its primary technological foundation. The development of digital
therapeutics (DTx) marks a significant turning point because it uses software-based
treatments together with continuous patient monitoring to improve both treatment results and
patient involvement. The transition has created major issues which involve protecting
personal data and solving ethical problems and handling unregulated areas that arise from
collecting and using extremely sensitive health data. The research uses a mixed-method
approach which combines theoretical examination with practical data gathering through
standardized questionnaires to analyze information from 250 participants. The study findings
show that people experience major worry about data misuse together with their concerns
about obtaining consent and their belief that regulatory authorities do not enforce rules
effectively. The study demonstrates that digital innovation provides important advantages for
organizations but businesses must establish strong ethical standards and open data
management procedures and better their regulatory systems to find a midpoint between
technological progress and protecting patient rights.
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1. INTRODUCTION
1.1 Background of Pharmaceutical Marketing Evolution

Pharmaceutical marketing has experienced a complete transformation throughout its history
which started with doctor-centric advertising methods and then transitioned to modern multi-
channel digital marketing techniques. The initial marketing strategies depended on medical
representatives who used printed materials to directly engage with healthcare professionals.
The combined effects of globalization together with regulatory changes and communication
technology improvements led to a gradual transformation of these business operations.
Digital platforms introduced the ability to reach more people while enabling some areas to
run direct-to-consumer (DTC) advertising campaigns. This development has transformed
healthcare delivery systems by moving from product-focused systems to patient-focused
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systems which depend on educational activities to create awareness that drives treatment
choices and healthcare results.

1.2 Rise of Digital Health Technologies and Personalized Medicine

Digital health technologies have transformed healthcare through their integration of advanced
tools which include mobile health applications and wearable devices and artificial
intelligence and telemedicine platforms. These innovations support personalized medicine,
which tailors treatment based on individual patient characteristics, including genetic,
behavioral, and clinical data. Digital therapeutics (DTx) exemplify this trend by offering
software-based interventions for disease management. The rise of such technologies has
improved patient engagement, adherence, and real-time monitoring. The healthcare delivery
system achieves improved accuracy and efficiency through these changes which result in
better clinical outcomes while pharmaceutical companies must rethink their product
development and marketing strategies.

1.3 Increasing Reliance on Patient Data and Analytics

Pharmaceutical companies today rely on patient information and advanced analytics because
their decision-making and marketing activities depend on these resources in the modern
digital world. The collection of data through electronic health records and wearable devices
and mobile applications and online interactions provides healthcare organizations with
essential information that shows how patients behave and follow treatment plans and achieve
their health results. Through big data analytics and artificial intelligence companies gain the
capability to discover patterns and forecast future developments and design specialized
advertising initiatives. The data-driven method improves pharmaceutical marketing results by
providing personalized and exact marketing solutions. The practice creates benefits for
businesses through data collection, but it creates security and privacy issues, along with
ethical problems regarding the use of confidential medical data in business operations.

1.4 Problem Statement: Tension between Innovation and Ethical Responsibility

Pharmaceutical marketing faces challenges because digital technologies advance at a rapid
pace which creates a conflict between innovative solutions and ethical responsibilities. The
development of Al-driven analytics and digital therapeutics brings significant advantages to
healthcare delivery and patient engagement but these technologies create severe ethical
challenges. The technological developments face multiple dangers which include data
privacy violations, absence of informed consent, algorithmic discrimination, and patient data
commercialization. The solution to these conflicting interests necessitates the establishment
of strong regulatory systems and ethical standards which protect patient rights, maintain
public trust, and preserve the essential nature of healthcare systems.

1.5 Research Objectives

1. To review the role of data privacy in digital therapeutics and pharmaceutical
marketing practices.

2. To explore the ethical dilemmas related to the use of patient data and Al-driven
marketing strategies.

3. To review current regulatory systems and recommend measures to ensure a balance
between innovation and ethical responsibility.

Published By: National Press Associates Page 724
Copyright @ Authaors



National Research Journal of Sales & Marketing Management ISSN: 2348-312X
Volume Nao: 13, Issue No: [, Year: 2026 (January-June) Peer Reviewed & Refereed Journal (IF: 6.95)

PP: 223-233 Journal Website www.nrjsmm.in

1.6 Research Questions

1. What are the implications of the use of patient data in digital therapeutics for privacy
and trust in pharmaceutical marketing?

2. What are the main ethical concerns in Al-based and data-driven pharmaceutical
marketing?

3. Do current regulatory frameworks effectively tackle privacy and ethical issues in the
digital health ecosystem?

2. CONCEPTUAL FRAMEWORK

The study's conceptual framework can be shown through a diagrammatic model or flowchart
which creates better understanding and deeper analysis of its contents. The framework
consists of three main elements which include data privacy for healthcare and digital
therapeutics (DTx) and digital age pharmaceutical marketing. Data privacy serves as the
primary foundation which determines the methods used to gather and handle and secure
patient data. Digital therapeutics act as the technological platform which produces and
processes actual patient information in real time. Pharmaceutical marketing functions as the
application layer which uses data insights together with DTx information for creating specific
marketing messages and customer interaction strategies. The flowchart uses arrows to show
how the various elements interact with each other while they show feedback loops together
with ethical boundaries and regulatory effects. The structured visualization demonstrates how
innovation together with data use and ethical factors shape the interactions within the digital
healthcare system.
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3. LITERATURE REVIEW
3.1 Data Privacy Concerns in Healthcare

Kumar and Singh (2021) studied the privacy threats which exist in digital health systems
because electronic health records and mobile apps and wearable devices create multiple
points of access for unauthorized data entry. Their study found that patients do not
understand how their data is collected and handled which results in their fears about potential
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misuse and re-identification. The authors observed that weak regulatory enforcement and lack
of standardized data protection practices create major security threats. The researchers
determined that organizations must improve their cybersecurity systems because it protects
patient confidence and safeguards proper handling of health data.

Sharma and Patel (2022) studied how digital healthcare systems affect patient trust and their
willingness to share medical information. The research shows that patients will share their
health information to achieve better medical results but they lack trust because of their
privacy and consent and commercial exploitation worries. The study also highlights
regulatory challenges which arise from multiple restrictions that exist in different regions
together with insufficient protection measures for data security. The authors argue that
building trust requires robust legal frameworks clear consent mechanisms and ethical
guidelines for data usage. The researchers warn that patient acceptance of digital health
technologies will face obstacles unless these issues get resolved.

3.2 Digital Therapeutics and Market Expansion

Baker and Singh (2021) studied how digital therapeutics (DTx) function as clinical tools and
their potential to expand into different market spaces for treating chronic illnesses. The
research demonstrated that DTx programs which included mobile applications and artificial
intelligence features brought more success for patients with diabetes and mental health
conditions. The authors detected an ongoing growth pattern in healthcare system adoption
because of the cost benefits and scalability of the technology. The researchers discovered
three fundamental obstacles to commercializing DTx which included uncertain regulatory
conditions and absent standardized approval processes and restricted reimbursement options
that prevent DTx from becoming a common practice in healthcare and pharmaceutical
marketing methods.

Sharma and Patel (2022) studied how healthcare systems worldwide adopted digital
therapeutics and how this practice affected pharmaceutical market trends. The researchers
found that healthcare providers began to use digital health technologies more frequently
which resulted in faster adoption of DTx treatments that improved patient involvement and
customized medical care. The study demonstrated benefits yet showed that
commercialization faced challenges because of data privacy problems and ethical conflicts
over data usage and opposition from established healthcare providers. The authors found that
DTx possesses high market potential but the industry needs to solve regulatory issues and
establish ethical standards before it can reach sustainable development.

3.3 Ethical Issues in Pharma Marketing

Anderson, P. (2021) examined ethical concerns in pharmaceutical marketing, particularly
focusing on overpromotion and misleading claims. The study demonstrates that excessive
drug benefits together with partial drug information release create false clinical results which
confuse both healthcare staff members and patients. Anderson argues that such practices
undermine evidence-based medicine and compromise patient safety. The research
demonstrates how digital platforms function as powerful tools which distribute promotional
content thereby creating obstacles to regulatory enforcement. The author concludes that
stricter guidelines and transparent communication are essential to ensure ethical marketing
practices and to maintain trust in the healthcare system.

Brown, L. (2020) examined how pharmaceutical marketing impacts doctors' prescribing
choices while creating conflicts of interest. The study shows that financial incentives and
gifts together with sponsored events lead doctors to make clinical decisions which create
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biased prescription practices. Brown further explains that these relationships create ethical
challenges because healthcare providers tend to put industry needs before their obligation to
protect patient interests. The research demands that organizations adopt stricter rules which
need complete monitoring to prevent conflicts of interest. The research establishes
professional ethics together with accountability as essential elements which help maintain
medical practice integrity.

4. REGULATORY LANDSCAPE

Both international treaties and domestic laws create the legal framework which governs data
privacy regulations and digital therapeutic practices. The General Data Protection Regulation
establishes strict requirements for data protection and user consent and imposes severe
penalties on organizations that fail to comply. The Digital Personal Data Protection Act 2023
in India establishes data processing rules by creating user consent requirements which receive
support from guidelines issued by the Central Drugs Standard Control Organization and the
Indian Council of Medical Research. The existing governance system faces challenges
because it struggles with cross-border data transfer and lacks standardized digital therapeutic
approval processes and has inadequate enforcement mechanisms.

Table: Regulatory Framework and Challenges

Regulation /
Category Authority Key Features Challenges
Global Data protection, consent, | Complex compliance
: GDPR : RS
Regulation heavy penalties across jurisdictions
Global HIPAA Protection of medical Limited scope to US-
Regulation records and patient data | based entities
Indian _ DPDP Act, 2023 Conse_nt-based d_ata Implementation and
Regulation processing, user rights | awareness gaps
Indian Drug approval and Limited framework for
Authorities CDSCO regulation DTx
Indian Ethical guidelines for Non-binding enforcement
. ICMR -
Authorities research in some cases
Key Cross-border Data Global data sharing Legal c_:onfllcts between
Challenges Flow countries
Key DTx Approval and validation | Lack of uniform global
Challenges Standardization of digital therapies standards
Key Monitoring and Weak penalties and
Enforcement Gaps . .
Challenges compliance regulatory oversight

5. ETHICAL CONSTRAINTS IN PHARMA MARKETING

The digital age creates significant ethical challenges which pharmaceutical companies must
navigate to protect patient information and leverage new technological capabilities. Patient
data collection methods and data usage practices need transparent explanations which require
informed consent because most patients do not understand these processes. Data exploitation
risks arise through monetization and behavioral targeting, which create potential dangers for
commercial interests to become more important than patient welfare. The digital divide and
Al algorithm biases create equity problems, which keep vulnerable groups from receiving
equal access to digital services. Physician-industry relationships create professional ethical
challenges because marketing strategies can improperly shape clinical decision-making,
which decreases healthcare objectivity and patient-centered treatment.
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6. DATA PRIVACY ISSUES IN DIGITAL THERAPEUTICS

Digital therapeutics (DTx) use mobile applications and wearable devices to continuously
gather data which includes sensitive information about physiological signals and behavioral
patterns and real-time health metrics. The system processes large volumes of data which
leads to greater security risks through weak encryption methods and unauthorized system
access and cyberattacks. The process of monitoring patients in real time creates ethical issues
because it infringes on patient privacy rights and restricts their freedom while they lack
understanding about how their personal information will be utilized. The integration of such
data into healthcare and marketing systems further heightens risks of misuse. The protection
of patient privacy in digital health ecosystems requires organizations to establish robust
cybersecurity systems together with transparent operations and ethical governance practices.

Case Examples of Breaches or Misuse

e Sharing of Fitbit Data: Fitbit-linked health apps shared user data with third parties
for analytics and marketing, raising issues of consent and transparency.

e Google Health Project Nightingale (2019) — Millions of patient records accessed
without the knowledge of the patients sparking a global controversy on privacy and
ethical data use.

e Anthem Inc. Data Breach (2015): One of the biggest healthcare breaches exposed
nearly 78 million patient records due to vulnerabilities in the cyber-attack.

e Strava Heatmap Incident (2018): Public user activity data inadvertently exposed
sensitive sites like military bases, highlighting re-identification challenges.

7. INTERSECTION OF DTX AND PHARMA MARKETING

The intersection of digital therapeutics (DTx) and pharmaceutical marketing represents a
convergence of healthcare delivery and commercial strategy, where therapeutic platforms are
increasingly integrated with marketing systems. DTx applications create constant patient data
streams which pharmaceutical companies use to develop precise advertising and direct
communication plans. The system brings multiple advantages because it boosts patient
involvement and treatment compliance while creating important ethical challenges. The use
of sensitive health data for marketing purposes creates a tension between patient care and
commercialization, as companies may prioritize profit-driven objectives over patient welfare.
The existing framework requires organizations to establish strong ethical standards and
regulatory controls because data privacy and informed consent and transparency issues have
become essential elements of the problem.

8. METHODOLOGY

The research study uses a mixed-method research design which combines qualitative and
quantitative methods to create an extensive study of data privacy and digital therapeutics and
the ethical problems seen in pharmaceutical marketing. The researchers collected data
through multiple approaches which included surveys and interviews and case studies to
achieve a total of 250 responses that came from an online structured questionnaire which
addressed all essential study variables. The selected sampling method for this research study
utilizes either purposive or convenience sampling to include necessary participants who work
in healthcare and digital platforms. The research team uses statistical tools to analyze
quantitative data while they implement thematic analysis to study qualitative data which
allows them to extract detailed information and interpret research results.
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9. RESULTS AND DISCUSSION
9.1 Key findings related to privacy concerns

Privacy Concern Strongly Agree | Neutral Disagree Strongly
Category Agree (%) (%) (%) (%) Disagree (%)

Concern about data | 42% 34% 10% 8% 6%

misuse

Lack of informed | 38% 36% 12% 9% 5%

consent

Fear of data | 45% 32% 11% 7% 5%

breaches

Discomfort  with | 30% 35% 15% 12% 8%

real-time

monitoring

Trust in digital | 18% 25% 20% 22% 15%

health platforms

Key findings related to privacy concerns

m Concern about data misuse
m Lack of informed consent
Fear of data breaches

M Discomfort with real-time monitoring

M Trust in digital health platforms

Strongly Agree Agree (%) Neutral (%) Disagree (%) Strongly
(%) Disagree (%)

The study results show that respondents show high levels of worry about data privacy
protection. The majority of respondents 76 % agreed with the statement that patient data
could be misused whereas 77 % of respondents showed strong fear about data breaches which
demonstrated their deep concern about digital security. The study found 74 % of participants
believed users do not receive proper information about how their data will be used. The study
showed 65 % of participants felt uncomfortable with constant surveillance because it raised
ethical issues about monitoring their activities. People only trust digital health platforms to a
limited extent because 43 % of users believe in their reliability. The findings demonstrate that
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digital therapeutics need improved data protection solutions along with better transparency
and ethical governance practices.

9.2 Ethical challenges in digital marketing practices

Ethical Issue Strongly Agree | Neutral | Disagree | Strongly Total

Agree Disagree (%)
Agree

Misuse of patient | 110 80 30 20 10 76%

data

Lack of informed | 95 85 35 25 10 72%

consent

Excessive targeted | 100 70 40 25 15 68%

advertising

Lack of | 105 75 35 20 15 72%

transparency in Al

algorithms

Commercial  bias | 120 70 30 20 10 76%

over patient

welfare

Ethical challenges in digital marketing practices

B Misuse of patient data M Lack of informed consent

Excessive targeted advertising M Lack of transparency in Al algorithms

m Commercial bias over patient welfare
120

1515

Strongly Agree Agree Neutral Disagree Strongly
Disagree

The data collected from 250 respondents through a structured questionnaire indicates
significant concern regarding ethical challenges in digital marketing practices. The study
found that 76 % of participants considered patient data misuse and commercial bias to be
major problems, which showed their distrust of pharmaceutical companies' protection of
sensitive data. The study found that 72 % of respondents showed concern about Al systems
because they lacked proper informed consent and transparent operations. The study found
that excessive targeted advertising affected 68 % of respondents, but this issue appeared less
important than other problems. The research results established through statistical testing
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show that people believe digital marketing practices need more ethical rules and better
transparency measures to safeguard patient rights.

9.3 Impact on patient trust and healthcare outcomes

Variable Strongly | Agree | Neutral | Disagree | Strongly Mean
Agree Disagree Score

Trust in  digital | 60 80 50 40 20 3.48

therapeutics platforms

Concern about data | 110 70 30 25 15 4.10

privacy

Willingness to share | 55 75 45 50 25 3.34

health data

Perceived 70 85 45 30 20 3.62

improvement in

healthcare outcomes

Impact of privacy on | 90 80 35 25 20 3.78

treatment adherence

Impact on patient trust and healthcare outcomes

B Trust in digital therapeutics platforms
B Concern about data privacy
110 = Willingness to share health data

B Perceived improvement in healthcare outcomes

M Impact of privacy on treatment adherence

Strongly Agree Agree Neutral Disagree Strongly
Disagree

The data shows that most participants believe digital therapeutics improve healthcare
outcomes which they assessed with a rating of 3.62 yet data privacy issues continue to be a
major concern which they rated at 4.10. Users show moderate trust in digital platforms which
they assessed with a rating of 3.48 because security issues affect their trustworthiness. The
data shows that participants show limited willingness to share their health information
because they do not fully trust others with their data. The research shows that privacy
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protection measures have a significant effect on patients' ability to follow their treatment
plans because they received a rating of 3.78. The mixed-method study demonstrates that
organizations need to establish stronger data protection protocols to build patient trust which
will result in improved health outcomes.

9.4 Comparison with existing literature

The present study results demonstrate strong compatibility with existing research about data
privacy and digital therapeutics and the ethical issues linked to pharmaceutical advertising. A
significant proportion of respondents expressed high concern regarding data privacy and
potential misuse of patient information, which is consistent with earlier studies highlighting
growing risks in digital health ecosystems. The research study found that people trust digital
therapeutics at a moderate level because they have security and transparency issues which
previous studies reported. The research findings show that people believe existing regulatory
systems need improvement which supports the documented enforcement and governance
deficiencies that exist between research studies. The research team used a mixed-method
approach that included data from 250 respondents, which they analyzed through statistical
and thematic techniques to establish reliable findings that showed present trends match with
established academic perspectives.

10. POLICY IMPLICATIONS AND RECOMMENDATIONS

The study shows that stronger policy measures need to be developed because current policies
do not effectively protect data privacy rights and handle ethical issues which arise in digital
therapeutics and pharmaceutical marketing. Data governance frameworks need to be
strengthened because these frameworks protect secure data handling while they create
systems which hold organizations accountable and stop harmful use of confidential health
information. DTx marketing requires ethical guidelines which establish how patient data
should be used by marketers while protecting patients from misleading and exploitative
methods. The field of Al and algorithmic decision-making needs transparent systems which
create trust and equitable treatment in healthcare systems that depend on data. People will
receive more control over their personal information through patient-centric data ownership
models which will improve their ability to make decisions and give consent while they use
digital health systems.

11. FUTURE RESEARCH DIRECTIONS

Future research should develop ethical frameworks for artificial intelligence in healthcare
marketing. Researchers should study blockchain technology because it provides a solution
which protects health data through decentralized storage and improved privacy and patient
access to their personal data. The research requires long-term studies to measure how digital
therapeutics (DTx) impact patient outcomes and healthcare systems and digital platform
reliability. The research will evaluate clinical effectiveness while assessing the ethical and
social and regulatory impacts which will help build a sustainable digital healthcare system.

12. CONCLUSION

The research study reveals important findings about how digital therapeutics and data-based
pharmaceutical marketing are expanding their influence in the modern digital world through
their use of continuous data gathering and advanced analytical techniques, which now drive
improvements in healthcare delivery systems and patient participation methods. The study
identifies three major threats to data security because it shows how organizations handle
private data and their existing security weaknesses and their ethical problems that arise from
using sensitive patient data. The findings show that complete ethical standards together with
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effective regulatory systems, which defend patient rights, enable people to trust digital health
systems. The study shows that sustainable and ethical healthcare development requires
organizations to implement technological innovation together with three essential elements,
which are accountability and transparency and responsible data management practices.

REFERENCES

1. Anderson, P. (2021). Ethical challenges in pharmaceutical marketing in the digital
age. Journal of Medical Ethics, 47(6), 412—418.

2. Baker, R., & Singh, A. (2021). Digital therapeutics and chronic disease management:
Opportunities and challenges. Health Informatics Journal, 27(3), 1-14.

3. Brown, L. (2020). Influence of pharmaceutical marketing on prescribing behavior:
Ethical implications. International Journal of Healthcare Management, 13(2), 120—
128.

4. European Parliament. (2016). General Data Protection Regulation (GDPR). Official
Journal of the European Union.

5. Gupta, S., & Verma, R. (2022). Data privacy concerns in digital healthcare
ecosystems. Journal of Information Security, 13(2), 85-98.

6. Kshetri, N. (2021). Cybersecurity challenges in healthcare: Emerging threats and
solutions. IT Professional, 23(4), 14-21.

7. Kumar, V., & Singh, R. (2021). Privacy risks in digital health technologies: A review.
Journal of Health Communication, 26(5), 345-356.

8. Ministry of Electronics and Information Technology. (2023). Digital Personal Data
Protection Act, 2023. Government of India.

9. Mittelstadt, B. D. (2019). Principles alone cannot guarantee ethical Al. Nature
Machine Intelligence, 1(11), 501-507.

10. Obermeyer, Z., & Emanuel, E. J. (2016). Predicting the future—Big data, machine
learning, and clinical medicine. New England Journal of Medicine, 375(13), 1216—
1219.

11. Price, W. N., & Cohen, I. G. (2019). Privacy in the age of medical big data. Nature
Medicine, 25(1), 37-43.

12. Sharma, P., & Patel, K. (2022). Patient trust and data-sharing attitudes in digital
healthcare. Journal of Medical Internet Research, 24(5), e28745.

13. Topol, E. (2019). Deep medicine: How artificial intelligence can make healthcare
human again. Basic Books.

14. U.S. Department of Health & Human Services. (1996). Health Insurance Portability
and Accountability Act (HIPAA).

15. Vayena, E., Blasimme, A., & Cohen, I. G. (2018). Machine learning in medicine:
Addressing ethical challenges. PLoS Medicine, 15(11), e1002689.

Published By: National Press Associates Page 233
Copyright @ Authaors



