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In these past few terms, we faced several challenges, one of which being a large turnover of our original student body as
results of folks graduating. For this reason, we tirelessly worked to re-hire creative and literary talent to reestablish the
foundation necessary for the release of our much anticipated third issue. With a majority of positions being filled with new
talent, we are excited to share with you this the ideas, output and journal content. 
Throughout this process, our executive team has learned to appreciate several lessons, first being Murphy’s Law. In every
phase of bringing you this issue, there were no shortage of challenges which momentarily impaired the progression of this
journal’s activity. 
However, it was equally true that resilience and collaboration remained the only effective antidote each of the challenges
we encountered. We are proud of how well our team was able to communicate and navigate through challenges while
maintaining a sharp conviction to press on and deliver. We hope that our experience with adversity can resonate with you
as you navigate challenges, planned and/or unforeseen, during your academic journey.  
Our newest issue showcase manuscripts which have critically examined pressing community-based health issues using a
sociological lens. Alexandra Pepetone’s infographic for instance, highlights the unique challenge of food insecurity among
UWaterloo undergraduates.  
Sabrina D. Lutchmeah’s manuscript titled “Review of DSM-5 Diagnostic Criteria for Anorexia Nervosa and
Recommendations to Improve Inclusivity” went beyond reviewing the diagnostic criteria for Anorexia Nervosa (a lethal
eating disorder) and discussed the current limitations and modifications which may enhance the inclusivity during the
diagnostic process.  
Building on community-based health issues, Wei et al.’s manuscript titled “Preferences of persons with memory changes
and care partners for reducing barriers to community wellness programs” examined the preferences of individuals with
memory changes and their care-partners to evaluate the needs and preferences in accessing community wellness programs
that tendered to nutrition and exercise.  
In a first for JUHR, we feature two submissions that bring attention to the health-issues experienced by Indigenous Women,
a sub-group known to disproportionately experience a variety of health inequities in the Canadian context. Amanda
Armstrong’s opinion piece “A Gendered Perspective of the Lack of Justice for the Asubpeeschoseewagoon Anishinabek
Women of Grassy Narrows” offers a critical examination and associated recommendations to the Ontario provincial
government in the management of the health-issues experienced by the Asubpeeschoseewagoon Anishinabek women in
relation to the mass mercury pollution encountered in the mid-1900s. Abeer Yusuf and Alysha Butt creatively summarize
key findings of “Pregnancy, Maternal Health & Poverty in Indigenous Women”. Lastly, to reflect the timely development and
use of Artificial Intelligence tools in health research and academics, Elen Mullaj’s manuscript “The Artificial Intelligence
Dilemma: Navigating Ethics in Healthcare” highlights the implications of AI use in healthcare.  

When consolidating these manuscripts, we hope that this issue emphasizes the importance, continuing need and future
directions to pressing issues in community-based health issues. We sincerely hope that the content shared within this issue
can leave an impression in your academic journey as future healthcare professionals.  
We would like to express our heart-felt gratitude to the creative team (led by Angela Koehn), editorial team (led by Ainsely
Durnin & Jaspreet Gill) and our administrative team (led by Rajnandini Ganguli). Also, the Faculty of Health senior advisor
(Dr. Diane Williams) and the Applied Health Science Endowment Fund and to everyone else who have contributed to and
encouraged the growth of our journal.
  
Warm Regards & Happy Reading,  
Francis Fernandes & Brandon Lu  
Co-Editors of Chief  
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Dear Reader...
fter a brief absence, we are pleased to bring you the third issue of the University of Waterloo (UW) Journal of
Undergraduate Health Research (JUHR).  A
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ABSTRACT

This article reviews issues with the diagnostic criteria for anorexia nervosa. This article discusses how the
diagnostic criteria for Anorexia Nervosa (AN) can be vague and exclude specific populations who can be
affected by this eating disorder. After this discussion, suggestions are made to improve inclusivity in the AN
diagnostic criteria. This article is meant to provide a new perspective on how the current diagnostic criteria
have some limitations. This implies that all the affected individuals who need help are not receiving it. In
addition, the current criteria are directed towards a particular subset of the population who live with
anorexia nervosa, and do not include other subsets who present with different symptoms. 

 Anorexia nervosa (AN) is an eating disorder estimated to have a

mortality rate of 5.1 to 5.8%,¹ making it the most lethal psychiatric

disorder.² Current literature on anorexia nervosa within

adolescents focuses primarily on females since males tend to have

a later onset.³ With the current diagnostic criteria for AN, three

conditions need to be met in order to receive a diagnosis:

“significantly low weight due to restriction of energy intake

relative to requirements”, “intense fear of gaining weight”, and

“disturbance in the way in which an individual views their body

weight or shape”.⁴  Furthermore, severity is based on body mass

index (BMI), with a BMI of 17 viewed as mild AN while a BMI of 15

is considered extreme AN.⁴  The Diagnostic and Statistical Manual

of Mental Disorders, Fifth Edition (DSM-V) criteria for AN has

faced controversies due to its ambiguous nature and the fact that

it does not consider individual differences, such as differences in

body mass index at the onset of symptoms of disorder into

consideration.⁵,⁶ This article will review the literature to discuss

difficulties that arise from the current diagnostic criteria for AN.

The paper will then conclude with suggestions to promote

inclusivity within the criteria for AN.

INTRODUCTION

1.1 Energy requirements for a patient.
 Criterion A of the diagnostic criteria for AN states that the person

must demonstrate “restriction of energy intake relative to

requirements, leading to significantly low body weight”.⁴ There is 

no specific guideline for clinicians to follow to determine the

required energy intake of an individual. The clinician must

decide the appropriate energy intake based on growth

expectations, weight, and age.⁷ There are several approaches

and tools that clinicians may use in addition to the DSM-V

criteria when assessing and diagnosing individuals with eating

disorders. Some examples include conducting clinical

interviews, psychological testing, and taking family histories,

among others. However, the DSM-V does not mention a

standard procedure providers can follow to determine the

required amount of energy intake for an individual and it is

unclear how to determine whether the person’s energy intake is

too low. Additionally, the criterion does not consider children’s

developmental level. According to Knoll et al,⁸ children often

struggle with understanding the concept of required energy

intake, which could make it even more difficult to determine the

amount of energy they are taking in. 

1.2 Agreeable Restlessness.
There is also the implication within the standard diagnosis

criteria for AN that reduced energy intake would lead to

decreased activity,⁸ thus ignoring the subset of AN patients

who experience hyperactivity due to their state of energy

restriction. This hyperactivity has been termed “agreeable

restlessness” and it seems to have an evolutionary basis

whereby a scarcity of food results in more physical activity in

foraging for food.⁹ In particular, male patients with AN tend to 
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experience more of this hyperactivity compared to their female

counterparts, often engaging in exercise as a means to reduce the

hyperactivity they experience.¹⁰ Thus, the diagnosis criteria is not

inclusive of those patients who experience hyperactivity due to their

limited intake of energy.

1.3 Severity of Anorexia Nervosa.

 AN severity should not be based on body 

mass index (BMI) since individuals with 

low BMI and those within or above the 

normal range face the same physical 

and psychological consequences.¹¹ 

According to Sawyer et al.,¹² 

people with normal or high BMI 

might experience more significant 

distress regarding body image, 

thus showing more eating disorder 

psychopathology. Basing the 

severity of the disorder on 

BMI can have damaging consequences 

as patients might feel like they are

 not sick enough to qualify for a diagnosis

 of AN. Hence, they will not receive access 

to the appropriate treatment they need. 

The DSM-V severity marker fuels the idea that 

AN is physically recognizable due to emaciation or malnutrition. 

¹³ However, people who do not fit this image might not reach out

for help and are less likely to receive inpatient care.¹⁴ In addition,

family and peers might applaud weight loss, dieting, and restrictive

eating behaviours for these people due to the societal appreciation

for thinness¹⁵. This focus that the DSM-V severity marker has on an

individual’s physical appearance is a clear limitation that has many

unintended consequences.

 The DSM-V criteria also do not present considerations for patients

in partial remission.⁴  Partial remission refers to patients previously

diagnosed with AN who no longer meet the diagnostic criterion of

being at a significantly low body weight.⁴ The criteria for AN

promotes the idea that BMI should be very low to be treated, which

could potentially be life-threatening for patients in partial

remission who may still experience the negative effects of AN fully

despite not meeting criterion A. This could lead to patients

restraining their energy intake and cause even more distress

regarding their body image and fear of gaining weight. Moreover,

individuals who do not present with low BMI often endure a longer

duration of il lness, which leads to a poorer prognosis.¹⁶ The focus

of the DSM-V criteria on a very low BMI is a limitation that can

cause patients’ symptoms to worsen.

1.4 Suggestions to Improve the Criteria.
 It is generally agreed upon in the medical community that self-

reports can be useful for understanding an individual's thoughts,

feelings, and behaviours, but they may be limited by  

           biases and may not provide a holistic  understanding of

                   the patient.¹⁷ To ensure proper diagnoses of AN,

                          self-reports can be supplemented with 

                               behavioural measures, but they cannot be

                                 alternatives to each other.¹⁷  Behavioural

                                      measures that can be assessed include

                                      body-checking, which refers to the 

                                       “repeated checking of shape or weight”,

                                          and food- and eating-related

                                          tendencies such as having meals

                                          alone.¹⁸ The advantage to such

                                          measures is that they are examined

                                         from a patient’s daily life, which

                                        paints a representative picture of the

                                        patient’s behaviours in a natural

                                     setting.¹⁹  By complementing self-

                                 reports with behavioural measures, 

                             providers can get a whole picture of what a 

                         patient feeling and how they are behaving,

                      without the issue of biases in self-reporting. 

              Behavioural measures can also fill in the gaps when

younger children might not understand certain topics addressed

in self-reports such as energy intake. Additionally, pediatricians

should recognize that behavioural changes in children, such as

food refusal, require nuanced approaches as they are complex

and could reflect changes in mental status. ²⁰  

 The severity marker for AN should be based on the speed and

amount of weight loss in patients, rather than BMI. According to

Garber,²¹  adolescents who have lost a greater amount of weight

at a faster rate over a longer period, present with worse medical

and nutritional status, regardless of admission weight. This

finding supports the suggestion that clinicians should pay

attention to weight history prior to hospitalization, instead of

focusing on admission weight. At the same time, basing severity

on weight history will allow people who are in the healthy to

obese weight range to feel more comfortable to reach out for

help. There is an increasing prevalence of overweight and obese

children and adolescents in the United States, ²² along with

societal pressures to strive for thinness.²Correspondingly, it

should be expected that many patients presenting for AN

diagnoses will not have a low BMI and their weight loss might

start from them being overweight or obese.²⁴
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CONCLUSION
 The DSM-V diagnostic criteria for AN does not provide a specific

guideline that providers can follow to measure energy intake and it

does not consider the developmental levels of children. The DSM-V

criteria do not consider the subset of AN patients who present with

agreeable restlessness or are in partial remission, and the severity of

AN is primarily based on patient’s BMI at admission. This article

recommends that self-reports can be supplemented with behavioural

measures such as body-checking and food- and eating-related

tendencies to provide a more comprehensive understanding of an

individual's functioning and may be particularly useful for younger

children or adolescents who may not easily understand certain topics

addressed in self-reports. This report also suggests basing the

severity marker of AN on weight loss and weight history, rather than

solely on BMI. Further investigations need to be carried out to

determine an appropriate standard that clinicians can follow to

measure the energy intake of patients with AN. More research is also

needed to explore hyperactivity within a subset of patients with AN

to conclude whether this subset needs to be added as a subtype to

the diagnostic criteria of AN. 

Acknowledgements: I would like to thank Dr. Pamela Seeds for the

opportunity to work on this piece, and the JUHR team to make this

work into a publication.

Keywords: eating disorder, anorexia nervosa, health, diagnosis,

psychology, psychological disorder
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Perspectives of Persons with Memory Changes
and Care Partners for Reducing Barriers to

Community Wellness Programs
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ABSTRACT
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Existing research demonstrates that community-dwelling persons with memory changes (PWMC) (including
dementia) and care partners (CPs) benefit from nutrition and exercise, especially for frailty and sarcopenia
prevention. However, needs and preferences for wellness programs are still unknown. The objective of this
eight-month online survey study was to explore PWMCs’ (n=24) and CPs’ (n=46) perspectives on
nutrition/exercise barriers and their preferences for program content and format to inform a community
wellness program. PWMC self-reported, while CPs reported for themselves and their cared-for person with
dementia (CPWD). Descriptive analyses revealed that 78% of PWMC, 64% of CPs, and 39% CPWDs were
interested in a wellness program that combined nutrition and exercise. Content preferences varied (e.g.,
45% of CPs were interested in yoga/Pilates, but only five percent of CPWD were interested). Over half of
the participants preferred online delivery for nutritional information (55% PWMC, 54% CP). Group fitness
was popular for exercise among all groups. In addition, participants prioritized attending as dyads twice or
more per week, closeness to home, reasonable cost, knowledgeable instructors, a fun social environment,
and beginner-friendliness. To conclude, greater consideration for flexibility in program content and format
will help to meet these diverse needs and preferences.

INTRODUCTION
Globally, dementia is one of five major causes of death.¹ Healthy

diet and exercise are associated with improved well-being of

persons living with dementia, mild cognitive impairment (MCI), or

other memory changes (together referred to as persons with

memory changes (PWMC)).²’³ Almost 60% of PWMC and one-third

of their paid or family/friend care partners (CPs) are at nutrition

risk, which is associated with higher levels of required care and

hospitalization.⁴’⁵ Nutritional concerns for PWMC include, but are

not limited to weight loss, forgetting/refusing to eat, dysphagia,

and appetite loss, which can lead to sarcopenia and frailty.⁶’⁷ Food-

related activities comprise a large proportion of CPs’ care burden

due to stress, tension, anxiety, and negative attitudes from pressure

to provide nutritious meals for their loved one with dementia.⁸⁻¹⁰

Furthermore, many older adults today are inactive, including those

with memory changes¹¹, yet, both aerobic and resistance exercise

improve functional abilities, cognitive function, mental health, and

body composition, regardless of cognitive status.¹²⁻¹⁴ Exercise is a

key strategy in preventing sarcopenia and frailty¹⁵’¹⁶, and programs

that promote wellness and reduce 

frailty risk in PWMC are crucial.¹⁷ Establishing a community

program that unites exercise, nutrition, and social well-being

can be beneficial for PWMCs and their CPs. Moreover,

understanding CPs’ and PWMCs’ barriers to and preferences for

wellness programs will help develop interventions that are likely

to be adopted in practice.¹⁸ This study explored perspectives on

barriers for exercise/wellness programs, challenges in eating

well and being active, and wellness program content and format

preferences to inform a future community program.

METHODS
Population

A convenience sample of persons self-identifying as either a

PWMC (dementia, MCI, or memory changes) or family or friend

CP (unpaid, informal) was recruited using snowball and

convenience sampling, a method used to identify hard-to-reach

groups.¹⁹ Notice of the online surveys was disseminated

through stakeholders (e.g., the Alzheimer Society of Canada,

Active Aging Canada, the Research Institute for Aging, and a

Neurological Patient Database), Twitter, member email blasts, 
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newsletters, and website postings. Telephone or mail

questionnaire options were provided. Ethics clearance was

provided by an ethics review board at the University of Waterloo

(ORE# 40753). A checkbox on the online form was used to indicate

informed consent, and respondents were directed to the

appropriate survey after identifying as a PWMC or a CP. As part of

the ethics requirement, respondents could opt out of completing

specific questions.

Design
 After providing informed consent, respondents were directed to

the appropriate survey: (1) PWMC survey and (2) CP survey

wherein CPs provided answers for themselves and on behalf of

their cared-for person with dementia (CPWD). A literature review

informed questionnaire content (e.g., potential eating challenges)

and program delivery modes (e.g., group vs. individual). Questions

were vetted by the research team (authors of this study),

doctorate-holding dementia experts, the Waterloo Regional

Dementia Advisory Group, and researchers experienced in

question construction.

 For both PWMC and CPs, the survey consisted of three sections:

demographics, food and nutrition, and exercise. The CP

questionnaire also included items specific to their CPWD, which

were consistent with questions from the PWMC version. The

survey consisted of 24 (PWMC version) and 26 questions (CP

version); demographic-related questions included gender, ethnicity

(multiple select), age, time of dementia diagnosis (or time living

with memory changes), province/territory of residence, and living

arrangements. These questions had multiple choice answers for

participants to select. There was one open-ended question at the

end of the questionnaire. Nutrition challenges were self-reported

from a list of 15 items. Exercise frequency was evaluated using a

five-point scale (never to daily). Respondents also selected

barriers to participation in exercise and reported preferences for

exercise type, location, and format. An open-ended question

allowed respondents to describe their ideal community wellness

program. Questionnaires were uploaded to Qualtrics XM Survey

Software, pretested by six older adults from a local care home

(including one CP), and published in English and French on May

27th, 2019 (closed January 31st, 2020). Data collected did not

encompass challenges that people may have faced due to the

pandemic or associated countermeasures. Our survey did not

include any pandemic-specific questions (e.g., challenges

exercising due to recreation facility closures). As there was no

primary outcome, a sample size estimation was not conducted;

limitations of this small sample are discussed after Results.
 

Analyses

Question responses were summed for analyses where

appropriate by totalling frequencies for each response per

multiple choice question. Program preference was categorized

as nutrition only, exercise only, combined lifestyle approach,

and not interested. Exercise types were grouped as: class-

based exercise, other structured exercise, other independent

exercise (including walking), and sport-like exercise. Statistical

analysis was primarily descriptive; associations explored

whether desired program content and format varied by age,

gender, and length of time since diagnosis, using the Fisher-

Freeman-Halton test with adjusted standardized residuals

(ASRs) for post-hoc testing. Statistical significance was

determined by ASR>|1.96|. To determine differences in the

number of challenges between PWMC and CPWD, independent

t-tests were used (p<0.05). Researchers employed Microsoft®

Excel Version 16.35 and IBM SPSS® Statistics Version 26.

Content of open response text responses were also analyzed

by grouping together similar responses (e.g staff, lack of time,

scheduling, etc.) into descriptive categories (e.g., ability levels,

staff, etc.). 

RESULTS
Of the respondents, 46 were CPs (66%) and 24 were PWMCs

(34%). All respondents completed online surveys, with the vast

majority being completed (95%) in English. Response rates

varied by question as participants were given the opportunity

to opt out of any question. Table 1 summarizes demographic

characteristics. About one-third (35%) of PWMC reported not

being formally diagnosed with dementia/MCI, and 40% had

been living with memory changes for under five years. Forty-

five percent of PWMC were women and most CPs were women

(93%). Most CPWD had been formally diagnosed (93%) with

dementia/MCI, with 63% having received a diagnosis within

the past five years. Approximately 45% of PWMC self-reported

daily exercise, while CPs reported that only 14% of CPWD

exercised daily. For a few of the respondents, exercise and

nutrition were reported as having worsened after being a CP

(82% excellent/good nutrition rating before and 73% rating

after becoming a CP). Open text responses indicated that this

change in self-rated nutrition for these CPs was due to lack of

time and decreased motivation to cook.

Nutrition challenges and exercise barriers for PWMC and

CPWD are indicated in Figure 1a, 1b, and 1c. Interest in

making meals (69%), increased or decreased appetite (69%), 
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difficulty deciding what to make (65%), and weight change (65%)

were the most frequent nutritional challenges for CPWD.

Common challenges reported by CPs were: stress affecting

motivation to eat well (19%), poor appetite (8%), lack of time for

exercise (45%), low motivation (14%), and physical limitations

(9%). PWMC reported weather (60%), limited mobility (47%),

health condition(40%) and cost (40%) as key barriers to exercise,

and difficulty in deciding what to eat/cook was their most

common nutrition challenge (65%). Based on a Fisher-Freeman-

Halton test, longer time since dementia diagnosis (more than five

years, compared to being diagnosed within the past five years)

was significantly associated with more overall reported

nutritional or exercise challenges (p=0.049).

Respondent program preferences are indicated in Table 2. Over

half of PWMC and CPs were interested in learning about

nutrition, especially identifying nutritious food (53% and 52%

respectively) and cooking easy, healthy meals (53% and 44%

respectively). The preferred delivery method for nutrition

education was online (PWMC 55%; CPs 54%). Print (50% PWMC,

38% CP) and in-person delivery with health professionals (40%

PWMC, 38% CP) were also highly ranked. More than half of

PWMC (58%) and most CPs (82%) were interested in being more

active. Exercise preferences were diverse (e.g., 45% of CPs were

interested in yoga or Pilates, but only 5% of CPWD reported this

interest), although tretching, balance, walking, and lifting weights

were most favoured across all three groups (PWMC, CPs, and

CPWD). Many wanted to participate in an exercise group two or

more times a week (61% of PWMC, 50% of CPs, and 47% of

CPWDs, as reported by their CPs). PWMC were interested in

group exercise classes (56%), although training with a friend

(39%) or loved one (39%) was also popular. Similarly, most CPs

(64%) preferred exercising with their CPWD. The most popular

exercise locations for PWMC were fitness centres (61%),

outdoors (44%) and community centres (44%). Ultimately, 78% of

PWMC, 64% of CPs, and 39% CPWDs were interested in a

wellness program that combined nutrition and exercise.

            Open-text responses provided further insight into

participant views. As with all questions on the survey, completion

of open-text responses was optional. PWMC reported that their

mental/emotional health challenges could influence participation

in a community program. Social aspects, including supportive,

understanding, and friendly instructors and classmates, were

considered essential. CPs commented on lack of time, noting that

appropriate scheduling was essential due to other commitments

(e.g., work, children, etc.). The ideal community wellness program

would be: age-appropriate; cater to different ability levels; close

to home; taught in small groups by kind, helpful staff; and offer 

social opportunities. Some CPs indicated in this section that

they would prefer a split program, where CPs and their CPWD

learn different exercises. 

Journal of Undergraduate Health Research Volume 1, Issue 3 (October 2023)
8



Journal of Undergraduate Health Research Volume 1, Issue 3 (October 2023)
9



Journal of Undergraduate Health Research Volume 1, Issue 3 (October 2023)
10

FIGURE 1a - Bar graph demonstrating food-related challenges of people with memory changes and cared-for people with dementia

FIGURE 1b - Bar graph demonstrating exercise-related challenges of people with memory changes and cared-for people with dementia

FIGURE 1c - Bar graph demonstrating care partner challenges
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DISCUSSION
 This study sought to investigate the perspectives of community-

dwelling PWMC and CPs (reporting for themselves and CPWD)

on nutrition/exercise challenges and wellness program

preferences to inform a community program. For future planning

of wellness programs, many participants were interested in

attending as dyads two or more times per week, at sites that

were close to home, and were of a reasonable cost. Having

knowledgeable instructors and a fun, social, and beginner-

friendly environment were also important to respondents.

 In previous research, community wellness programs (although

not always specific to PWMC and CPs) have improved mobility,

functional ability, knowledge, confidence, and competence with

healthy eating.²⁰⁻²³ There also exists reasonable literature on

exercise programming and their specific benefits for PWMC.

With group classes, attendees would further benefit from social

engagement and peer support, which increases feelings of

inclusion (building a sense of community) and can improve

quality of life.²⁴ CPs may also experience health benefits from

such a program, especially since our survey results identified

that perceived exercise and nutrition status worsened upon

becoming a CP.

 Moreover, in line with published literature, PWMC, CPs, and

CPWD (CP-reported) listed challenges with appetite, weight

change, low fruit and vegetable intake, chewing and swallowing,

and dietary restrictions.¹⁷’²⁵ All three groups of participants

(PWMC, CPs, and CPWD) may find strategy-driven education

sessions useful and applicable. Mealtime routines and

relationships between PWMC and their CPs change with

 dementia progression.²⁵’²⁶ Specifically, as dementia

progressively worsens, cooking- and food preparation-related

abilities for PWMC may change and become more difficult.

Therefore, it is important to bear in mind the variable

experiences of individuals in their dementia journey, thereby

highlighting the need for dynamic, adaptable, and tailored

programming. Consistent with past research, major exercise

barriers reported by PWMC and CPWD herein were consistent

with those identified by a systematic review, including bad

weather, poor health and function, decreased energy, and loss 
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of motivation and resources.22 In the present study, we observed

that most of the challenges experienced by respondents —

regarding both food/nutrition and exercise—were individual-level

barriers (e.g., lack of time). With thorough planning, a well-

structured and effectively delivered program may be able to

overcome challenges associated with health and function,

motivation, and energy.

 Exercise barriers were similar among CPs and PWMC, although

insufficient time was more frequently reported among CPs.

Insufficient time is a common barrier reported by older adults

more broadly.23 The most important factors for choosing an

exercise group or program had varied between the three groups,

although similiarities can be found between them as well. As all

three groups (PWMC, CP, CPWD) valued having a program that

was close to home, programs at specialty sites (rehabilitation or

healthcare sites, for instance) are likely not sufficient to meet

their needs. Therefore, all three groups (PWMC, CPs, and CPWD)

may benefit from programs that take place in their local facilities,

such as community or recreation centres. PWMC and CPs also

prioritized the cost of the program, indicating the need for

affordable and accessible community programming. CP and CPWD

valued a fun and social environment. A beginner-friendly

environment was most important among CPWD. Thus, it is

important that program facilitators and instructors are well-

trained in inclusive language and able to make new attendees feel

welcome. These preferred elements should be taken into

consideration for future program design and development to

improve their feasibility and acceptability.

 Ultimately, content and format of community programs to

support PWMC, CPs, and CPWD need flexibility and tailoring to

individual challenges and preferences.20,21,24 The CPs’ role as a

supportive partner for CPWD must also be considered in wellness

programming.¹⁷’²⁶ In addition to adaptable content, these findings

support the need to reduce barriers via flexible delivery (e.g.,

online). Technology-based tools as a means for educating PWMC

and CPs on food, nutrition, and exercise may be of interest for

future studies.

Strengths
Our online survey was available across Canada in both English

and French (telephone and mail options also available), which

addressed specific geographical and language barriers. Multiple-

select answers provided respondents with the opportunity to

choose all applicable answers. There are differences in the

experience of living with dementia, and we addressed this by

constructing one open-ended questions for respondents to

elaborate on their own challenges and preferences surrounding

food, nutrition, and exercise.

Limitations

Generalizability of these results is limited due to the small

sample and that eligible participants required internet access

and literacy.²⁵ Online questionnaires are a feasible method of

surveying older adults, but they are limited in representing a

sample size with internet access.³¹ As such, due to the online

nature of the survey, our findings may be biased towards

tech-friendly solutions. Respondents were mostly English-

speaking Ontarians (Table 1). Our sample is biased towards

those already interested in health—particularly food,

nutrition, and exercise. Self-report questionnaires are

subject to social desirability bias and respondent

interpretation. Furthermore, the predicted duration of our

survey, according to Qualtrics Survey Software, was 15.5

minutes; Qualtrics indicates that questionnaires tend to have

substantial respondent break-off if they take longer than

twelve minutes.³² Online questionnaires are also

accompanied by the potential for misunderstanding. As there

is no interviewer to make clarifications, questions may be

interpreted differently by respondents. Due to limited

research on community-dwelling PWMC, there is a need to

recruit representative random samples of older adults in the

community—especially from equity-deserving groups—in the

future. Finally, our survey was created and conducted prior

to the COVID-19 pandemic. Since then, online exercise

programming, especially for groups with significant health or

functional challenges, has seen ample improvement. Such

improvements over the past two years have dramatically

accelerated our ability to support persons living with

dementia and their CPs in exercise programming online.33

Future researchers must be mindful of the aforementioned

limitations and aim to recruit a more diverse sample in

relation to technological literacy, geography, etc. Future

studies may also wish to investigate how a low-cost program

can be established and implemented to support this group. 

CONCLUSION
 This study aimed to understand nutrition and exercise-

related challenges and program preferences of PWMC and

their CPs to guide wellness program planning. Many PWMC,

CPs, and CPWD (reported by their CPs) experienced

challenges surrounding food intake, meal preparation, time,

and motivation. In terms of exercise, participants seeked to

exercise twice or more times per week, though many

experienced challenges with weather, mobility, balance, pain,
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 energy, time, and existing health conditions. While most were

interested in a community wellness program encompassing

nutrition and exercise, specific preferences for activities and

delivery modes were diverse; hence, future programs for this

demographic require flexibility in both content and delivery.
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A Gendered Perspective of the Lack of Justice for
the Asubpeeschoseewagoon Anishinabek Women

of Grassy Narrows
Amanda Armstrong, BSc

4B Biological Sciences, Department of Biology, Faculty of Science 

ABSTRACT

From 1962 to 1970, the Reed Paper Mill dumped over 9000 kilograms of mercury into the English-Wabigoon
River system in Northern Ontario. The Grassy Narrows community, an Anishinabek First Nation, depend on
this water system for sustenance and their livelihoods. Their reliance specifically on fish as a primary source
of food and income increases their community’s vulnerability to mercury poisoning, which has resulted in
lasting impacts on the physical and mental health of their community. Grassy Narrows women are
disproportionately impacted by mercury poisoning due to their gendered responsibility to protect water, care
work, and child-bearing. This paper examines the failure of the Government of Ontario to uphold the
foundational elements of environmental justice for Grassy Narrows women, including  distributive fairness,
procedural fairness, and corrective action. Recommendations for the Government of Ontario include
listening to the needs of Grassy Narrows First Nations and including them in decision-making processes to
help ease the generational pain caused by perpetual environmental racism. 

INTRODUCTION
“When the white man comes to my country, he leaves a trail of

blood.”¹ Arnold Pelly, a Grassy Narrows First Nations Chief, pointed

to the disproportionate burden placed on his indigenous community

caused by one of the largest cases of perpetual environmental

racism in Ontario: the devasting mercury pollution that occurred

within Grassy Narrows. ²⁻⁵ From 1962 to 1970, the Reed Paper Mill

dumped over 9000 kilograms of mercury into the water system

(English-Wabigoon River) of Grassy Narrows located in Northern

Ontario. ¹’²’³’⁴’⁶ The mercury created an

“immense sickness in the Anishinabek community and negatively

impacted their health and way of life. ⁴’⁶’⁷ Due to high mercury

concentrations in the water, the Anishinabek community was also

forced by the Government of Ontario to halt the selling of all

fish. This drastically impacted their community given that their

primary source of income came from commercial and touristic

fishing.⁴’⁶’¹⁷ Simultaneously, the government insisted the fish

were safe for the community to eat, despite collective signs of

mercury poisoning.¹⁵  This contradiction raises the question of

the government’s intentions.¹⁵ While acknowledging that

mercury contamination was a concern for non-Indigenous 
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 communities, they disregarded these same concerns impacting the

Indigenous community. ¹⁵

For decades, the Grassy Narrows people have been pursuing

environmental justice,⁷ defined as the equitable treatment and

effective consultation with all people in respect to environmental

decision-making.⁸⁻¹¹ In the case of Grassy Narrows, women have

been disproportionately impacted by mercury contamination due to

the failure of the Government of Ontario to uphold the three key

pillars of environmental justice; distributive fairness, procedural

fairness, and corrective action.⁷’⁸’¹² Through this paper, the

gendered impacts of mercury pollution will be explored through the

foundations of justice to critique the action and inaction of the

government of Ontario. ⁸

2.1 Distributive Fairness

Distributive fairness refers to people equally sharing the burdens

and benefits of environmental decision-making outcomes.²²  

Specifically, the women of Grassy Narrows are more vulnerable to

mercury due to their gendered responsibility to the land, water, and

their nation.⁷ Given that water is considered by the Anishinabek

community as the “lifeblood” that brings health and nurtures

unborn children and ecosystems, women are the primary caregivers

responsible for meeting the needs of the family, children, and

elders.7 Therefore, women are more vulnerable to the impacts of

mercury pollution as monitoring the quality of food and water is an

important part of a women's tasks.⁷’²³

Dietary exposure to unsafe mercury concentrations detrimentally

impacts physical health and economic prosperity.¹⁶’²³ For example,

fishing guide fathers are associated with lower economic stability

and higher dietary mercury.²³ Moreover, studies have linked a

fishing guide father to children with poor health, high psychological

distress, poor results in school, and a higher poverty rate.²³

Similarly, consumption of dietary mercury during pregnancy is

associated with higher blood concentrations in children.²³ This

phenomenon can be explained by the vulnerability of children to

chemical exposure due to their relative body weight to absorption

ratio and rapid brain development.²³ 

Importantly, eating fish during pregnancy is a traditional medicine

for the Anishinabek peoples.⁷’²³’²⁴ Grassy Narrows Elder Judy Da

Silva explained, “The grandmothers used to say, ‘Eat fish broth, and

the breast milk will come out.’ That’s how important fish was to a

woman’s body.”⁷’²⁵ Higher fish consumption increases mercury

exposure during pregnancy and is linked to poor emotional,

behavioural, and physical health in children.²³ As a result, mothers

in Grassy Narrows have reported that 27.4 % of young adults have

attempted suicide at least once, with the rate of girls attempting

suicide being threefold the average for First Nations in Canada.¹⁶’²³

These health issues amplify the burdens on mothers 

and women, who are already struggling with their own health

concerns. 16,23 In Grassy Narrows, the mental health of

mothers is greatly impacted by mercury exposure and is carried

to future generations. 16,23 A mother’s poor mental health is

linked to struggling children, with more than 31% of children

cared for by “Social Services”. 16,23 Since the 1970s, a

mounting burden has been building on the mothers of Grassy

Narrows, with little help from the Government of Ontario

concerning distributive fairness. 16,23 

2.2 Procedural Fairness

Procedural fairness refers to inclusion in the processes of

environmental decision making.²² The major role women play in

care work and their responsibility to protect water leads to a

greater vulnerability to mercury exposure.⁷’¹⁶’²³ Therefore,

women’s voices need to be included throughout decision-

making processes.⁷’¹⁶’²³ The women of Grassy Narrows have

pushed their way to the forefront of advocacy, while the

Government of Ontario continues to ignore their

voices.⁴’⁷’¹⁶’²³’²⁵ In the 1970s, the Anishinabek peoples were not

consulted on the harms of the Reed Paper Mill.4 Despite the

high levels of mercury, Health Canada reported that they were

unable to diagnose mercury poisoning due to the lack of

symptoms.⁴’²¹’²⁶ Concurrently, a mercury expert, Dr. Masazumi

Harada, investigated the residents and found symptoms of

mercury poisoning including the loss of senses and motor

functioning.⁴’²¹’²⁶ Furthermore, hair samples taken from

residents confirmed the presence of mercury poisoning in 87

individuals.⁴’²¹’²⁶ Unsurprisingly, the Government of Ontario

predicted that mercury remediation would take 30 years;

however, increased logging in the area resulted in the increased

movement of sediment, exposing mercury back into the water

column.²⁷’²⁸ As a result, it is predicted that restoration to safe

levels will take more than a century.²⁶ In 2002, the women of

Grassy Narrows initiated a youth and women led blockade to

protect the water system from the impacts of logging.⁷ After a

year of blockade expansion, the logging company retreated.²⁷

The elders announced a prohibition on all industrial activities

within their traditional land without community consent.²⁹ A

decade later, the Government of Ontario promised no clear-

cutting for at least five years.29 However, the community’s

rights to consent were ignored by the current Premier Doug

Ford.²⁹ Nine mining permits were issued for the traditional land,

and the Grassy Narrows community were not informed of these

permits.²⁹ Like logging, mining increases the remediation period

for mercury due to disturbed sediment. As is evident, the

Ontario Government refuses to practice procedural fairness and

continues to reinforce injustice towards women who lead

advocacy.  
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2.3 Corrective Action

Corrective action refers to the acknowledgment and reconciliation

of past wrongs pertaining to distributive and procedural fairness.³⁰

Proper reconciliation requires a focus on social context; therefore,

solely covering material costs is not enough.¹⁰ From 1970 to 1984,

the Reed Paper Mill operations received a net profit of $235

million. ⁴’³¹ This dwarfs the $17 million compensated to the Grassy

Narrows community.⁴’³¹ With this reparation, Grassy Narrows

elders announced the purchase of a fishing lodge to help create

opportunities for economic growth.⁴’³¹ Fishing is predominantly

completed by men, resulting in a gap for women.⁷ Care-work and

health care could not be targeted by corrective action, as money

alone can not solve this issue. As a result, the Anishinabek

community has continued to suffer, as seen by early deaths (less

than 60 years of age) and high youth suicide rates.⁷’¹⁶’²³ In 2021, a

$90 million agreement was signed between the community and the

Federal government with the promise of an operating long-term

care home for residents with mercury poisoning.³² However, in

response to the COVID-19 pandemic the Grassy Narrows

community anticipates it is unlikely to be developed.³² Hopefully,

the government will honour the rights of the Grassy Narrows

community by providing the promised health care.³² 

CONCLUSION
The disproportional gender impacts of mercury pollution on

Anishinabek women of Grassy Narrows provides strong evidence

that the Government of Ontario failed and continues to fail in

addressing environmental justice for the community. A review of

distributive fairness showed the impact of mercury exposure on

the health and economic resources of women due to their

responsibility of care work. These added stressors can lead to

more mental health issues and higher rates of children raised by

“Family and Social Services”. Similarly, a review of procedural

fairness provided evidence that the Government of Ontario has

had a history of neglecting the rights of the Grassy Narrows

women. Despite women’s higher vulnerability to mercury

exposure, their voices continue to be disregarded by the  

government as seen in new mining permits. Surprisingly, the

Ontario government has contributed to some corrective action

through monetary compensation.  However, developments to

address the increased burdens of mercury sickness has yet to be

seen, and women continue to be left out of corrective action, as

material value alone assist in implementing a health care facility.

The Government of Ontario must respect and incorporate the

perspectives of women and the community. Grassy Narrows has 

been suffering from the violence of environmental racism on

their watershed for decades. This is an infringement of the

Canadian Charter on the basis of rights to life, liberty, and

security of the person (Section 7), as well as their rights to

equality (Section 15).¹² It is time the Government of Ontario

recognizes and acts towards environmental justice for Grassy

Narrows through the incorporation of the foundations of

environmental justice. 
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ABSTRACT
The integration of Artificial Intelligence (AI) into healthcare represents a transformative shift towards more
accurate and efficient patient care, highlighted by advancements in disease detection, treatment adherence,
and patient interaction. However, this technological evolution introduces significant ethical dilemmas,
including concerns over empathetic care provision, data security, and bias in clinical decision-making. This
literature review critically examines these ethical challenges and proposes potential solutions to ensure AI's
beneficial integration into healthcare without compromising patient well-being. The exploration into AI's
capacity for empathetic care reveals its limitations to cognitive empathy, suggesting a complementary role to
human providers rather than a replacement. Data privacy concerns underscore the imperative for secure
handling and consent mechanisms in the utilization of patient information, amidst the risk of misuse by large
corporations. Furthermore, the review addresses AI-induced biases, advocating for diverse data
representation and algorithmic transparency to mitigate discrimination and enhance treatment efficacy
across varied populations. While acknowledging the potential of AI to revolutionize healthcare, this paper
advocates for a cautious and ethically informed approach to its adoption, emphasizing the need for
comprehensive legislation, stakeholder engagement, and ongoing scrutiny to safeguard against the erosion of
trust and equity in patient care. 

  Artificial intelligence (AI), a term encompassing all computer

systems that are able to perform tasks mimicking human

intelligence, has ushered in a new era of healthcare by

revolutionizing patient care with unparalleled accuracy and

efficiency. Recent studies have shown revolutionary AI impacts,

including 2-fold reductions in colorectal cancer detection, a 10%

decrease in image analysis errors made by radiologists, the

development of stress-reducing robotic pets, and more, positioning

AI at the focal point of scientific discussions.¹⁻³ The body of

literature on AI's revolutionary impacts in healthcare extends

beyond early detection of diseases and improved diagnostic

accuracy. For instance, AI has been instrumental in predicting

patient outcomes by analyzing patterns in vast datasets that

human experts may overlook. A notable study by Esteva et al.

demonstrated AI’s ability to accurately predict the prognosis of

skin cancer patients, outperforming traditional prediction models.4

Moreover, AI applications have shown significant promise in

personalizing treatment plans, where algorithms tailor treatment

recommendations based on a patient's unique genetic profile,

lifestyle, and disease characteristics,

INTRODUCTION  leading to more effective and targeted therapies. This is

exemplified in the work by Korach et al., where AI-driven

analyses of patient data resulted in customized chemotherapy

regimens for cancer patients, significantly improving survival

rates compared to standard care.⁵ AI has also been utilized in

mental health care for addressing the global shortage of mental

health professionals by offering innovative solutions such as

chatbots and virtual therapists that provide psychological

support and therapy.⁶ These AI systems engage users in

meaningful conversations, helping to alleviate symptoms of

depression and anxiety with accessibility and anonymity that

traditional therapy cannot always offer. 

 The diversity of AI's applications underscores its potential to

revolutionize every aspect of healthcare, from preventive

medicine and early detection to treatment personalization and

mental health support. This highlights a future where AI will

become a cornerstone of patient care and medical research.

One question that needs to be asked, however, is how the

benefits of AI can be harnessed while simultaneously addressing

its associated ethical challenges such as the risk of apathetic

care, biased solutions, and the unsafe handling of patient data,   
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the unauthorized access and leakage of personally identifiable

information (PII), the misuse of sensitive health information for

purposes not consented to by patients, security breaches).⁷ The

excitement surrounding AI has led to this field advancing faster

than its ability to thoroughly consider these complexities. Thus,

the purpose of this literature review is to highlight the ethical

issues and potential solutions that need to be considered before

incorporating AI into medical practices to preserve empathy,

unbiased treatments, and safe data handling for patients.

Literature Search Strategy

 A focused literature search was conducted exclusively on

PubMed, chosen for its comprehensive collection of biomedical

literature. Our search aimed to identify original research articles

published in English within the past ten years, highlighting the

latest advancements and ethical considerations in artificial

intelligence (AI) within healthcare. Keywords included "Artificial

Intelligence", "Healthcare", "Ethics", "Patient Data Security",

"Empathetic Care", and "Bias in AI". These were combined using

Boolean operators to refine searches, for instance, "Artificial

Intelligence AND Healthcare" to locate studies specifically on AI's

application in healthcare settings.  

by the work of Suchman et al. and Kim et al., who respectively

formulated a model of empathic communication in medical

interviews and developed scales to measure empathy-related

constructs, assessing their impact on patient satisfaction and

compliance.⁹’¹⁰ Their findings suggest that while AI can assist

in healthcare, its capability to replace the human element in

empathetic interactions remains questionable. 

On the subject of data privacy, studies such as those by

Trinidad et al. and Winkler et al. explore public comfort and

ethical considerations associated with sharing patient data.¹¹’¹²

Trinidad et al. found varied levels of comfort among the U.S.

public regarding the sharing of health data with third-party

companies, influenced by the purpose of data sharing. Winkler

et al. discuss the ethical conditions necessary for the reuse of

such data, advocating for a balance between public health

benefits and patient rights. These themes are echoed in the

research by Gurevich et al. and Baowaly et al., who explore the

ethical frameworks for AI in healthcare and the development

of synthetic electronic health records, respectively.¹³’¹⁵ These

studies collectively highlight a critical tension between

leveraging technological advancements for improved

healthcare delivery and ensuring the protection of individual

privacy and ethical standards. 

DISCUSSION

 Empathetic care is one of the most essential pillars a

healthcare professional can provide and is necessary for

fostering patient trust and holistic well-being. Three types of

empathy exist: emotional, cognitive, and motivational

empathy.⁸ Emotional and motivational empathy originate

from instinctive or biological connections that fosters

compassionate understanding and motivates people to support

one another. These connections reflect our inherent capacity

to respond to others' emotional states, driven by

neurochemical reactions and evolutionary processes that have

shaped human social interactions. For instance, witnessing

someone in distress can trigger an empathetic response due to

the activation of mirror neurons, which produces a shared

feeling of concern and prompts actions aimed at alleviating the

other's suffering.⁸ This biological underpinning of empathy

facilitates a depth of understanding and connection that is

fundamental to compassionate care, underscoring the

challenges AI faces in replicating these complex human

emotions and motivations. On the other hand, cognitive

empathy differs by focusing on the detection of individuals’ 

METHODS

Selection Process

A focused literature search was conducted exclusively on

PubMed, chosen for its comprehensive collection of biomedical

literature. Our search aimed to identify original research articles

published in English within the past ten years, highlighting the

latest advancements and ethical considerations in artificial

intelligence (AI) within healthcare. Keywords included "Artificial

Intelligence", "Healthcare", "Ethics", "Patient Data Security",

"Empathetic Care", and "Bias in AI". These were combined using

Boolean operators to refine searches, for instance, "Artificial

Intelligence AND Healthcare" to locate studies specifically on AI's

application in healthcare settings.

RESULTS
The results section of our review synthesizes insights from

various studies focusing on the ethical concerns of empathy and

data privacy in the use of artificial intelligence (AI) in healthcare

(Table 1). Montemayor et al. emphasize the limitations of AI in

performing empathetic roles within healthcare settings,

highlighting the moral and ethical implications of substituting

human empathy with AI-driven processes.8 This is complemented 

Can AI provide empathetic care?
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mental states through the representation of their circumstances

and observable features in their expressions.⁸ AI in its current

state can only provide the latter due to its lack of biological

instincts. This behavior, however, resembles that of psychopathic

individuals who tend to excel in cognitive empathy, yet lack the

emotional and motivational depth associated with human

connection.⁸ Thus, there is a risk of creating AI models that mimic

a “psychopathic” lack of humanity.

The clinician’s skill in resonating with a patient’s perspective (i.e.,

emotional and motivational empathy) leads to more effective care

for at least a few reasons. To begin with, a study by Suchman et

al., that investigated 21 videotaped verbal exchanges showed that

patients were hesitant to reveal information at first and instead

gave emotional hints such as “my headache kept coming back”

with great anxiety until they felt that their doctor understood the

significance of this point in their narrative.⁹ They were only

willing to share additional information when this connection was

perceived. Secondly, it is important to note that adhering to

treatment plays a significant role in patient recovery. Patients are

more likely to follow treatment suggestions when they get a

sense that their doctor is worried and accompanying them

empathetically, given that partnership and perceived affective

empathy have the most significant impact on compliance and

satisfaction.¹⁰ Therefore, it is evident that with a proper

comprehension of what “empathy” entails, abilities that are

inherent in empathetic manifestations are beyond the reach of AI.

Instead of attempting to replicate emotional understanding, AI

can potentially focus on other areas such as minimizing clinicians’

administrative burdens.

the development of research studies and innovative AI

technologies, the lack of data sharing transparency poses a 

Will patient data be secure when used with AI
models?

 Data privacy is crucial for the wellbeing of patients as it ensures

trust and confidentiality in healthcare interactions. However, safe

data has become a significant challenge, especially with advanced

AI technologies falling into the hands of big tech corporations.

Despite only 28.9% of 1841 surveyed American adults being open

to sharing their data with these companies, hospitals continue to

share patient information with such corporations, giving them

valuable market insights for tool development. ¹¹’¹²   This

exchange can lead to potential privacy breaches, where sensitive

patient data might be mishandled or improperly accessed, posing

serious risks to individual privacy and autonomy.  Hence, it is

imperative to obtain consent from patients at different stages of

data usage, providing them with the flexibility to revoke with

changing circumstances. While there is, of course, a tradeoff

between keeping data private and simultaneously accessible for 

significant risk of loss of public trust and even litigation

against the implementation of AI in healthcare. The power

imbalance between the government and tech companies fuels

this issue even more given the latter’s control over resources

and data infrastructure.¹² Moreover, the lack of thorough AI

legislation enables these companies to prioritize interests with

few limitations. Although Canada is aiming to play a leading

role in the Artificial Intelligence and Data Act global

framework (planned to take effect in 2025), the deadline is

still far away with AI currently advancing faster than the

ability to regulate it.¹³ Lastly, the issue of re-identification is

another challenge of data security that needs to be tackled. It

was discovered that an algorithm could be used to re-identify

85.6% of adults and 69.8% of children from a nutrition

database with anonymous health information, indicating that

current practices of de-identification might be insufficient.14

To address this issue, a potential solution involves the use of

“generative models'' which generate synthetic data that

retains the statistical properties of the original patient without

exposing any sensitive information.¹⁴ The model learns

statistical trends from a dataset and generates a new dataset

that is similar statistically but with no actual patient records,

thus preserving patient identity. 

Does AI provide biased suggestions?

Considering the health and wellbeing of a diverse society, it is

essential to tackle the risk of bias to ensure that treatments

are personalized, adaptable, and free from discrimination.

When training AI algorithms, there are 3 main sources of bias

that the model can be affected by: data-driven, algorithmic,

and human bias.¹⁶ The algorithm learns from the data provided,

and the higher the level of accuracy, diversity, and

representativeness of the data, the more reliable and less 
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biased its clinical decisions are. One example of data-driven bias

is the use of genome-wide association studies (GWAS) to evaluate

an individual's genetic susceptibility to a disease. The drawback is

that 81% of GWAS studies concentrate on people with European

backgrounds, which affects the wider applicability of disease risk

scores across diverse populations.¹³ Algorithmic bias, on the other

hand, can occur due to inadequate regulation during the design

phase which does not represent the data from different groups

equally.¹⁶ For instance, the hurry to implement AI solutions

during COVID-19 without thorough testing in diverse groups may

have unintentionally worsened health disparities and diagnoses

for these populations.¹⁸ This is distinct from data-driven bias,

which arises directly from the characteristics of the data itself,

such as missing data from certain demographic groups.

Algorithmic bias, however, stems from the decision-making

process within the algorithm's design—choices about which data

to emphasize, which models to use, and how to weigh different

inputs.

Lastly, human biases in AI can be among the most difficult to

identify because they stem from ingrained societal prejudices that

are often subtle but magnified by AI and big datasets16.

However, there are many things that can be done to mitigate

these effects in the long term. Standardizing data to make it

compatible with different algorithms could assist in accessible

data that captures diverse population information¹⁹. For example,

if healthcare data from different hospitals use varying terms for

the same medical conditions, standardizing this data would

involve mapping these disparate terms to a single, consistent

vocabulary. This would allow algorithms to analyze the data

uniformly, improving accessibility and inclusiveness. Therefore,

standardizing data is crucial for creating accessible datasets that

accurately reflect diverse population information, ultimately

mitigating long-term effects in data-driven fields. Sharing

inclusive AI models can also promote transparency and

collaboration by ensuring that code is tested across the globe,

with different populations and developers to validate and ensure

its efficiency across various clinical settings.²⁰ Additionally,

including communities in the design process can not only mitigate

biases but also fulfill the health needs of these communities

directly through the input of their personalized experiences and

ideas, which are especially important in the current era of

precision health care. A notable example is the OpenAPS

initiative which is a system that pumps insulin through a device at

home based on the patients’ self-collected glucose levels,

providing safe and personalized diabetes care.²¹

 This   paper intends to provide readers with a brief overview

of the ethical challenges and solutions  regarding  empathy,

bias, and data privacy in healthcare. It does not focus on areas

such as  transparency ,  accountability, and governance which

can give the reader a multi-dimensional analysis of AI’s impact

on healthcare. Additionally, the solutions are meant to be

introductory in nature and do not discuss details of the

specific steps that need to be taken. Future research can

explore the complexities of achieving this in practice. This

includes how AI can enhance rather than replace patient-

clinician relationships, along with specific data collection and

design strategies and regulations that can ensure ethical

practices.

Limitations

CONCLUSION
To sum up, AI has enormous potential to shape the healthcare

industry. It is important that its integration into the healthcare

system is done so responsibly and in a way that does not

impair the well-being of society along the journey. Being

aware of AI’s limitations, training caregivers to collaborate

with it, ensuring strict legislation on designing unbiased

models, and establishing security safeguards to protect patient

data are all necessary steps to be taken to foster safe AI-

driven healthcare. Given that the AI technologies we use today

are capable of rapid advancement, we run the risk of falling

behind very quickly. 
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Author Origin
Ethical
Concer

ns
Purpose

Type
of

Source

Research
Design

Target
Population

Framework
Proposed Major Themes

Montemayo
r et

al. (2022)9 
USA Empat

hy 

Assess AI's limits in
empathetic roles in

healthcare 

Discuss
ion 

N/A 
Public

healthcare
patients 

No 

Limitations of AI in
empathetic

healthcare, moral
and ethical

implications 

Suchman et
al.

(1997)14 
USA Empat

hy 

Formulate a model of
empathic

communication in
medical interviews 

Resear
ch  

Descriptive,
qualitative 

Public
healthcare
patients 

Model of
empathetic

communicati
on 

Empathic
communication,

emotional
expression,

physician-patient
interaction 

Kim et al.
(2004)6 USA 

Empat
hy 

Develop scales for
empathy-related

constructs and test
their effect on

patient satisfaction
and compliance 

Resear
ch  

Survey and
modeling 

University
hospital

outpatients 

Empathy-
satisfaction-
compliance
relationship 

Physician empathy,
patient satisfaction,
patient compliance,

communication
skills  

Trinidad et
al.

(2020)15 
USA 

Data
Privacy

 

Assess public
comfort with sharing

health data with
third-party

companies for
different purposes 

Resear
ch 

Survey and
regression
analysis 

General
U.S. public No 

Public comfort with
data sharing,
demographic

factors, privacy
concerns,

healthcare data
usage 

Winkler et
al.

(2023)17 

German
y 

Data
Privacy

 

Discuss the ethical
considerations of

sharing patient data
from public

healthcare with for-
profit companies for

research 

Resear
ch 

Conceptual
analysis 

Public
healthcare
patients 

Ethical
conditions

for data
reuse 

Ethics of data
sharing, patient

rights, public health
benefits 

Gurevich et
al. (2023)4 Canada 

Data
Privacy

 

Explore the interplay
between health

equity and AI, and
how AI can either

support or
undermine health

equity 

Resear
ch 

Conceptual
analysis 

Healthcare
systems

and
patients 

guidelines
for ethically

sharing
patient data

with for-
profit

companies 

Health equity, AI in
healthcare, ethical

considerations,
data sharing 

Na et al.10 USA 
Data

Privacy
 

Evaluate the
possibility of
reidentifying

individuals from
deidentified physical

activity data using
machine learning 

Resear
ch 

Cross-
sectional
study  

U.S.
population No 

Data privacy,
reidentification,

machine learning,
physical activity

data 
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Table 1: Summary of sources selected in the review 



Author Origin
Ethical

Concern
s

Purpose
Type of
Source

Research
Design

Target
Population

Framework
Proposed

Major
Themes

Baowaly et al.
(2019)1 

Taiwan Data
Privacy 

Develop and test
advanced generative
adversarial network
models for creating
synthetic electronic

health records that are
more realistic and

efficient 

Research
 

Experimental
study using
databases 

Medical
researchers 

Improved data
synthesis
models 

Syntheti
c data,
model

compari
son 

Norori et al.
(2021)11 

Switzerla
nd 

Bias/ 

Address algorithmic
bias in AI for
healthcare by

promoting open
science practices. 

Research
 

Theoretical
analysis 

Healthcare
professionals

and AI
researchers 

Open science
framework to

mitigate AI
bias 

AI bias,
data

represen
tation,
open

science
approac

hes 

Popejoy and
Fullerton
(2016)13 

USA Bias 

Evaluate diversity in
genomic studies and its

implications for
precision medicine. 

Research
 

Analysis Global
population 

Framework for
inclusive
genomic
research 

Genetic
diversity

,
precisio

n
medicin

e,
underre
presenta

tion 

Leslie et al.
(2021)7 UK Bias 

Assess AI's impact on
health inequities during

the COVID-19
pandemic 

Discussi
on 

Conceptual
analysis 

Global
healthcare

systems and
vulnerable

populations 

Recommendati
ons for

equitable AI
use 

AI and
health
equity,

COVID-
19,

algorith
mic bias 

Kelly et al.
(2019)5 

USA Bias 

Explore the challenges
and necessary steps for

integrating AI into
clinical healthcare

practice 

Discussi
on 

N/A 
Healthcare

professionals
and patients 

AI integration
in healthcare 

AI in
healthca

re,
clinical

integrati
on,

machine
learning
challeng

es,
regulato

ry
consider
ations 
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Source

Research
Design
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Framework
Proposed

Major
Themes

Tzovaras et
al. (2019)3 USA Bias 

Explore challenges of
integrating and sharing

personal data for
research via Open
Humans platform 

Research
 

Platform-
based

participatory
research 

Digital
platform

users 

Open Humans
platform 

Personal
data

integrati
on,

ethical
consider
ations,

privacy,
commun

ity-
centric

data
sharing 

Lewis et al.
(2016)8 

USA Bias 

Explore the real-world
use and implications of
open-source artificial
pancreas systems by

the diabetes
community 

Research
 

Descriptive
analysis 

Diabetes
patients using
open-source

systems  

No 

Commu
nity-

driven
innovati

on,
safety,

user
autono

my 
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