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Preface 
To our esteemed readers, contributors, and advocates of interdisciplinary research, 

It is with great pleasure that we present Volume 22 of the ECCSSA Journal. This edition 

underscores our commitment to exploring the intersection of economics, social sciences, 

technology, and health through interdisciplinary lenses. In a time marked by rapid 

change and complex global challenges, the articles in this volume bring forward timely 

discussions that deepen our understanding of the human experience and institutional 

transformation. 

This volume highlights our 49th conference theme: Bridging Perspectives —

Interdisciplinary Insights into Social Sciences and Health. 

We open with Allison Millward’s compelling examination of healthcare workers' 

experiences during mass casualty events, weaving together narratives and data to shed 

light on the human side of crisis response. Babita Srivastava then addresses the escalating 

issues of workforce turnover, burnout, and economic strain within healthcare systems—

challenges that continue to demand urgent policy and organizational solutions. 

Finally, the discussion of safety and systemic inefficiencies continues with Anjita Singh, 

Luman Zhao, and Jia Yu, whose collaborative work analyzes the often-hidden causes of 

medical errors and the interventions necessary to bring these issues to the surface for 

prevention and reform. 

Collectively, these articles reflect the journal’s mission to bridge disciplines, generate 

dialogue, and encourage actionable insights. Whether in the context of healthcare or 

digital innovation, the challenges discussed here call for both critical inquiry and 

compassionate leadership. 

We thank our contributors for their rigorous and meaningful work, and our readers for 

your continued support of ECCSSA’s vision. We hope this volume stimulates reflection, 

dialogue, and innovation in your fields of practice and study. 

With sincere appreciation, 

Dr. Sushma Shukla 

Editor-in-Chief, The ECCSSA Journal 
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Behind the Numbers, Between the Lines: 

Interdisciplinary Approaches to Understanding 

Healthcare Workers’ Experiences in Mass 

Casualty Events 

 

Allison Millward 

 

Assistant Professor of History 

Division of Humanities, Business, and Social Sciences  

Rowan College at Burlington County 

Mount Laurel, New Jersey 

  
 

Abstract   

 

During and after the global pandemic of 2020, medical workers within all levels of the 

healthcare system dealt with burnout, trauma, stress from the politicalization of their 

professions, and fear of their future of their careers and the world in general. Amongst the 

varying factors of stress is a sense of silencing, or, a powerlessness to make their voices 

heard admist social, economic, and political norms and expectations about how healthcare 

workers should practice their professions during crisis. To demystify these silences 

amongst such intersecting expectations, scholars can apply the social science method of 

narrative inquiry to healthcare research to explore the lived experiences of healthcare 

workers during this era. In addition to applying narrative inquiry, scholars would benefit 

from applying the historical methodology of analyzing past life writings of healthcare 

workers in similar world crises to explore how they both expressed their trauma and were 

silenced by the society in which they lived. Doing so will allow scholars to understand 

how caregivers throughout history have contributed to the evolution of their professions 

and how they bear witness to crisis through their profession. This paper will use a 

comparative analysis of past and present narratives to argue that modern healthcare can 

be improved and understood in the context of its time when it uses cross-disciplinary 

methods to reveal the experiences of people who worked on the front lines. It will explain 
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how silencing occurs in both modern and historical records, and the case for using 

interdisciplinary studies in conversations about healthcare and global crises. 

Keywords: narrative inquiry, interdisciplinary methods, life-writings, crisis, mass casualty events 

Introduction 

In modern healthcare and resource management, quantitative data have been 

standard in understanding the experiences of workers, patients, and 

stakeholders. Indeed, with modern technology and the emergence of AI, 

identifying patterns to gather information. However, more healthcare scholars 

are currently promoting narrative inquiry, the study of experience interpreted by 

and through stories of practice, in research (Connelly & Clandinin, 1990, p. 2). 

Indeed, its use is advocated in mixed methods research to analyze data while 

respecting the subjects' dignity and experiences.  According to Green (2013): 

Narrative knowing is far more complex than simply setting stories to 

text (Bruner, 1990 via Green, 2013, p. 63). For nursing researchers, narratives 

not only help to explore issues such as personal identity, life-course 

development and the cultural and historical worlds of narrators, they 

also help to illuminate the intricacy of specific phenomena along with 

the inter-sectionality paradigms that posits people’s experiences as 

products of how they identify themselves (Chow et al., 2009 via Green, p. 

63). 

According to Wang and Geale (2015), “Rather than attempting to categorize 

research data, viewing the data from an objective stance, or generalizing the data 

to develop ‘laws’, the narrative approach acknowledges human experiences as 

dynamic entities that are in a constant state of flux,” (p. 196). This idea of the 

‘dynamic’ experience allows researchers to understand the multi-faceted ways 

critical issues in healthcare work, such as work and burnout, deeply affect 

different individuals. Indeed, numbers can ascertain healthcare workers 

experience trauma, but exploring the how and the forms that trauma takes can 

serve as a means to provide more outreach and care to critical caretakers. Within 

in healthcare research, an interdisciplinary approach using mixed methods is 

beneficial to uncovering the major lived-experiences of healthcare workers 

during traumatic times, specifically through the use of analyzing memoirs and 

published journals.       

    Narrrative Inquiry: A Discussion of Literature and Terms 
Indeed, narrative inquiry serves as an important way in which healthcare 

workers serving during times of mass casualty situations such as during war or 

pandemic can articulate their experiences, giving further insight into how 
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healthcare workers processed their work and their bearing witness to war and 

disease, among other major casualty situations. Though it has been long 

established that workers in combat-ridden zones have spoken about their trauma 

and suffered from PTSD, little has been studied on their lived experiences in 

these situations. Recently, Beresford (2023) contended little was studied on 

healthcare workers, focusing mostly on paramedics in conflict zones, leaving 

opportunities for researchers to engage in interdisciplinary studies which 

combine data; medical, military, and personnel records; and historical. Likewise, 

Dishman and Smith (2023) and Flegg (2023) undertook early studies in life-

writings of COVID medical workers using semi-structured art-based research 

approached. In both conflict and pandemic studies, more modern narrative 

inquiry approaches are required to reveal key themes of experiences that provide 

insight in the impact of trauma on such staff. 

However, when it comes to understanding how the practice and 

practitioner change as a result of a crisis, much of it relies on quantitative data 

such as migratory studies and personnel files. Quantitative data, when possible, 

relies on surveys with a heavy emphasis on numbers to explain phenomena. This 

isn’t new: for example, studies examining the experiences of Vietnam-era war 

nurses weren’t undertaken seriously until the 1980s, and this began with surveys 

on whether or not they felt heard as a group and as a subculture of the personnel 

at war (Scannell-Desch, 2000). Similarly, women in World War I were at first 

lauded but then buried in the historical record (Millward, 2025 [Manuscript in 

Preparation]). Indeed, in general, World War II gave women a voice in American 

society because of the era's popularity. 

The distinct separateness between numbers and voices have, until 

recently, driven a wedge between qualitative and quantitative research when the 

two types have the potential to supplement one another. Indeed, when there is a 

lack of cohesion between the two, they can create silencing of healthcare 

workers. This research applies Jay Winter’s definition of silencing to discuss the 

potentially harmful impact of omitting lived experiences from social science 

research. Ben-Ze’ev, et. al. (2010) provide a social definition to silencing to war 

which also explains the culture surrounding caregivers in their bearing witness 

to trauma:  

A socially constructed space in which and about which subjects and 

words normally used in everyday life are not spoken. The circle around 

this space is described by groups of people who at one point in time 

deem it appropriate that there is a difference between the sayable and 

unsayable, or the spoken and unspoken, and such a distinction can be 

made and should be maintained and observed over time (p. 4).  
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Though there are many reasons for silencing, exploring human experiences 

without adding their experiences risk losing the complexity of their subjects. 

Indeed, participants in crisis can self-silence for reason of censorship laws, 

consideration or friends and family, and the preservation of memory. 

Concurrently, there are things that they want to say that can’t always be 

captured in simple snapshots. Another issue with healthcare workers in crisis 

situations is that they are usually seen as the helpers, not the heroes, they are in 

the background whereas the war, politicians, leaders are in the foreground. In 

terms of war, they do not have what is called the combat gnostic, which says that 

those who fight hold the narrative (Millward, 2025, [Manuscript in Preparation]). 

While the same is not said about their fighting diseases, there is a sense they are 

used to saving lives in the background. However, silencing can also be caused by 

a lack of voice behind critical data that is taken.  

 While many forms of narrative inquiry that exist and can amplify the 

voices of caregivers is that of life-writings. Life-writings serve as an umbrella 

term to characterize memoirs, autobiographies, and other records of the self, 

including unpublished letters and journals (Summerfield, 2019). Though typically 

utilized in the historical and humanities realm, the combination of life writings 

and social science research can give ‘written opportunities… to pursue questions 

framed in terms of consciousness and emotion (Summerfield, 2019). In fact, 

disciplines such as history are informed by life-writings which should be 

extensively investigated when possible. Personal accounts have regularly been a 

crucial part of the historical research process to the extent that they provide 

“written opportunities… to pursue questions framed in terms of consciousness 

and emotion” (Summerfield, 2019, pp.28-29). They provide both cultural and 

historiographical value by acknowledging the critical role of letter-writing and 

diary-writing throughout history, especially in commemorating the war and 

memorializing major world events such as pandemics. Indeed, in eras when 

standardized data lacked, personal writings allowed for de facto data collection. 

Set in archives and libraries for future researchers and public interest, their 

preservation allowed for later investigation and interrogation of themes that 

could connect the past and present. That is, a close examination of a spectrum of 

life-writings  allow for a future study of the transformation of the role of 

healthcare workers, their proximity to conflict and mass casualties, and their 

responses (Summerfield, 2019). This transformation needs to be examined to 

appreciate the nuances of letters and diaries of the time, and published 

autobiographies, especially when considering the era’s reliance on letter writing 

for communicating and chronicling an event. Alistair Thomson argues that letter 

writing allows the writers to explain their new lives, make sense of change, and 
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“record momentous experiences,” allowing historians to examine the 

transformation of individuals and societies which are communicated in private 

writings, and which provides a solid framework to explore the nurses’ lives and 

the context surrounding their experiences (Millward 2025 via Thomson, 2012, p. 105). 

 Consequently, memoirs and published journals are as important as the 

other elements of narrative inquiry because unlike letters or quotes from 

interviews, they can give us a fuller breadth of an experience. Indeed, in the 

instance of Vietnam War nurses, the surveys at first spoke a little, but it was 

difficult to get nurses to answer them. Despite the glacial pace at which the 

women were identified as a subculture within the Vietnam veteran community, 

memoirs emerging around the same time gave voice to the little data that was 

gathered about them (Roads and Freeman, 1987; Scannell-Desch, 2000). Additionally, 

memoirs allow the author a sense of ownership over knowledge, they are not 

limited to the questions asked or the pressure of the interviewer. Memoirs and 

published journals can also serve as official histories of an event and how 

healthcare evolves as a result.  

 

Narrative Inquiry in Practice: Examples from the Past 

 

Comparing the writings of healthcare workers who dealt with World War One 

and the Spanish Flu with those who served during the COVID-19 pandemic offer 

important insights on change and continuity of caregiving during crisis.  COVID-

19 was often compared to the Spanish Flu, offering a logical link between viruses 

and the scope of which society was impacted. However, during both the Spanish 

Flu and COVID-19 eras, Western societies widely used language that equated to 

war. Indeed, the logic was that virology can capture the public’s mind for a 

while, but, the accepted social narrative is traditionally war’s lasting power on 

the public. Having that sense of a common enemy and that sense of a united, 

patriotic fight. Both conflict and pandemic have been chosen because they have 

both been rhetoricicalized as war and battles. While war propaganda may be a 

more obvious fit, both the Spanish Flu and COVID-19 eras provided language 

which placed healthcare workers in combat and war mode, newspapers such as 

The Ogden Standard printed front page titles such as ‘When Gen. La Grippe 

Declares War on the USA’ [see Fig. 1]. In modern times, CNN provided a 

headline that ‘Trump Sees Himself As A Wartime President’ [ See Fig. 2]. Given 

examples from different show that there was an expectation to ‘fight’ and ‘defeat’ 

this disease, placing on the shoulders of healthcare workers the added stress of 
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acting as the main combatants of such conflict because they served on the front 

lines of disease.  Just as with traditional warfare, epidemics require medical 

teams to work and adjust in ways they don’t typically see in civilian life and 

civilian hospitals. In fact, many of the nurses in this study observed that both 

before and after the war they struggle to adjust to civilian nursing again because 

even ER/trauma units are not the same as war.  

 In one example from WWI, nurses described needing training to 

understand how to be trained in warfare, changing the very practices of their 

position, showing the impact traumatic events had on the nursing profession. 

Canadian nurse Katharine (VanBuskirk) Woodbury, who served with the British 

Expeditionary Forces under the Harvard Medical Unit, Base Hospital No. 5,  

emphasized that her civilian nursing training was important, but insufficient for 

war, recalling, “my surgical training [was most valuable as an army nurse] 

because I never would have the interest in going up the back of all these pushes  

every spring if I hadn’t had it—if I hadn’t been operating with Col. Cabot 

(Murtaugh, 1980, p. 36).”  That there was a difference between civilian and military 

was clear, she explained: “I did operating just the same as I did, only it wasn’t 

civilian operating, it was the greatest good for the greatest number” (Murtaugh, 

1980, p. 36).  The ‘greatest good’ required her to forego individualized care and 

practice her profession in overwhelming waves, causing her to mechanize 

nursing rather than invest time and energy in the caretaker role that previously 

characterized the nursing profession. Indeed, Woodbury’s testimony is one of 

several examples that show crisis in nursing is not the same as daily nursing, and 

how these workers were required to shift their skills and talent, which couldn’t 

be found in enrollment data or military files.  

Similarly echoing Woodbury’s challenges in the war, medical workers of 

her era also dealt with war and flu at once, showing the same shift and 

transitions in practicing their professions as a result of the pandemonium that 

they experienced. Dr. Victor Vaughn, who served on the US government’s 

communicable disease division of the medical review board, observed the 

traumatic cases that hit the US Army hospitals. He wrote about the critical 

conditions in the medical wards: 

I see hundreds of young, stalwart men in the uniform of their country 

coming into the wards of the hospital in groups of ten or more. They are 

placed on the cots until every bed is full and yet others crowd in. The 

faces soon bore a bluish cast; a distressing cough brings up the blood 

stained sputum. In the morning the dead bodies are stacked about the 

morgue like cord wood. This picture was painted on my memory cells at 

the division hospital, Camp Devens, in 1918, when the deadly influenza 
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demonstrated the inferiority of human inventions in the destruction of 

human life. This infection, like war, kills the young, vigorous, robust 

adults … The husky male either made a speedy and rather abrupt 

recovery or was likely to die (Vaugh, 1929, Chapter XI, para. 26). 

 

As with Woodbury, he emphasized the masses, the men appearing the same 

with similar results. He also noted who it impacted, pointing to the suspicious 

demographic of the sufferers, allowing historians and health researchers to 

pinpoint the flu’s impact, but also the surprise of workers as disease itself 

changed because of its severity and its targets. Nurse Helen Dore Boylston, 

Woodbury’s colleague also noted the mental and physical toll of the flu, 

describing the same type of transformation of the disease and surprise of 

workers. According to Boylston (1927), the flu exposed several trends of the 

hospitals and hospital workers: 

The flu is back again and everybody has it, including me. I've run a 

temperature of one hundred and two for three days, can hardly breathe, 

and have to sleep on four pillows at night. But I'm not talking about it, 

because I don't want to be sent to Villa Tino. Kitty thinks I have a cold on 

my chest-not knowing about the temperature though I think she 

suspected something last night, when I sat up in bed till four, breathing 

asthmatically...The hospital is overrun with flu. We've had it every year, 

of course, but nothing like this. The boys are dying like flies. Those of us 

who have been here so long and have had it before aren't very sick, but 

the new unit which has just come over is knocked out. We hear, vaguely, 

that it is spreading all over the world (pp. 83; 169). 

 

Her comments that ‘we’ve had it every year’ juxtaposed with ‘nothing like this,’ 

brings that sense of realization that she was on the cusp of transformation in 

medicine to life. But she also touched on the sense of devotion to patients: she 

feigned well so that she could keep serving the boys. Anne Donnell (1920), 

Australian Army Nursing Sister serving in the No. 3 General Hospital in France 

where she observed the bustling hospital system: 

During our busiest time. too, the influenza swept over us, involving 

extra work for those who kept well. When the worst was over more help 

came, but I shall always think that it came too late and at the price of life; 

for Sister Dickenson-a dear comrade who was with us on Lemnos and 

who felt she couldn't give in died, one might say at her post, for she was 
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on duty the day previous and died of pneumonia. She is now buried in 

the gardens (p. 259).  

Donnell’s comment that the influenza “swept” over the hospitals, creating “extra 

work” showed the strain on hospitals as they tried to balance the two wars 

without a substantial, if any, increase in staff to accommodate the fight.  

 To understand the experiences of hospital staff throughout the eras and 

their shared experiences along with their similarities, later pandemics such as 

COVID-19 provide crucial narratives of the war against this new novel virus. In 

an excerpt from her 2023 memoir Everybody Just Breathe, Amanda Peterson, a 

nurse in a Minnestoa-based Intensive Care Unit imagines a conversation with a 

patient, hinting at her coping with mass trauma. Interestingly, Peterson provides 

medical data throughout her book juxtaposing them with her interactions with 

patients, showing the humanity behind each medical file [See: Figure 3]. Peterson 

(2022) described the conversation: 

Jack, in my head I am considering you already dead. Is that wrong? I 

think it is a coping mechanism. You are just a body now, albeit one that I 

watch very closely. There are so many of you that we pour our hearts 

into, just to end up like this. So, I can't think of you as a person right 

now. I am sorry about that. That is my confession. I am too busy trying 

to save you (Chapter XIVIII, para. 6). 

Nurse Peterson’s conversation to a dying Jack is reminiscent of Vanbuskirk 

Woodbury’s commentary that she cannot nurse the way she would at home, that 

it was for the greatest number. This idea of bedside nursing in compromised 

because in an epidemic/pandemic world, it is about procedure and saving lives 

as opposed to all of the other elements nursing encompasses in addition to 

saving lives. In other words, these comparisons are not only unique to the era in 

which they are born, but one can do a cross-sectional study of how healthcare 

shifts into crisis mode throughout the past century and the consistencies and 

changes over time.  

 Meanwhile, a Long Island-based, COVD-19-era nurse, Linda Guglieri 

Downing wrote in her 2023 memoir, Lockdown: A Pandemic Experience & Tribute to 

Nurses During the COVID-19 War about dealing with the business of a hospital 

impacted by COVID-19, and dealing with another possible outbreak, that of 

measles, showing the idea of a duel war without extra staff, much as Anne 

Donnel described. Guglieri wrote in a similar way to others to show how 

outsiders may see one event concurring in isolation when reality, for hospital 

workers, several crises happen concurrently: 
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Meanwhile, Jenny was back at the hospital and was dealing with an 

outbreak of measles in the ER. A child infected with the disease was 

brought in and immediatley isolated. He was five years old. The parents 

admitted that they never had him immunized as a baby. Once again, the 

hospital had another crises on their hands. The parents were questioned 

as to where they have been in the last few days and officials started 

making calls to the elementary school the child had been to the few days 

before. The Center for Disease Control and Prevention (CDC) was called 

in, and there was a lockdown of the school so that all children and 

teachers could be questioned and checked. Jenny suited up along with 

several of the doctors who were now in the boy’s room to care for him. 

His parents had to reveal there, as well (Chapter VIII, para. 1-4).  

Linda is telling the story as her memoir, but provides a multiple point of view 

where she talks about several things happening at once. Like Donnell’s two-front 

war description, Guglieri’s type of memoir is reminiscent of Mabel Clint’s ‘Our 

Bit’ which explores, in part, her role in WWI through the context of the politics 

and history of the war, giving researchers a sense of her story within the larger 

history of the war. Indeed, Clint removed herself from the story to show that 

these lived experiences ran across a spectrum of hospital divisions that were 

already overworked. It wasn’t solely Clint, rather, a shared experience which 

impacted the hospitals: 

Later too the Influenza epidemic almost filled every hut with medical 

cases, and the daily work became more like that of a civilian city 

hospital, with the greater proportion of the patients in bed for days. 

Infected wounds and gas gangrene were the most serious and difficult 

cases to treat for months in 1918, amputations being more numerous 

than at any other period, and tetanus prevalent. Surgical and nursing 

skill were united in effort to save life and limb amid the appalling 

wastage of war (Chapter VI para. 11). 

Indeed, by intermixing flu and war injuries in detail, Clint, like Gugliari showed 

how nothing happens in a vacuum. Indeed, adding life-writings adds value to 

history because it emphasizes historical arguments by showing, not telling about 

the experiences of the past. Therefore, even within personnel studies that 

examine events like COVID from a historical perspective, life-writings place 

theory into action, allowing researchers and students to experience the complex 

interplay of situations as the personnel experienced it. 

Conclusion 
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Indeed, these life-writings serve as guides to healthcare in the world as 

they serve as both history books and human case studies case studies that tell us 

about the trauma of high-crises nursing. Just as the healthcare providers in the 

aforementioned examples looked passed numbers and saw the humanity in their 

patients, so should any researcher studying the same providers who could 

potentially suffer from occupational physical, mental, and emotional conditions. 

In conclusion, along with usual data sets and current types of narrative inquiry, 

memoirs can tell us a lot about someone’s full experience and the context of that 

experience.   
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       Appendix A: Figures 

 

Figure 1 

 When Gen. La Grippe Declares War on the USA, The Ogden Standard 

  

  

 

 

 

 

  

 

 

 

 

 

Note. This figure shows how the rhetoric and language of war was used to raise 

awareness and call to action measures to fight the disease. From When Gen. La 

Grippe Declares War on the USA. (1916). The Ogden Standard. Chronicling 

America [pdf]. Retrieved September 1, 2024, from https://tile.loc.gov/storage-

services/service/ndnp/uuml/batch_uuml_indurain_ver01/data/sn85058396/print/

1916012901/0280.pdf 
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Figure 2 

 

Trump Sees Himself as a “Wartime President,” CNN Online Clip 

 

 

 

 

 

 

 

 

 

Note. A modern example of the language of war being placed in the broader 

conversation of disease. Collins, K. (2020). Trump sees himself as a wartime 

president. CNN [Media Clip]. Retrieved 1 September 2024 from 

https://www.cnn.com/videos/tv/2020/03/18/lead-4p-kaitlan-collins-dnt-live-jake-

tapper.cnn. 
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Figure 3 

 

Patient ‘Data’ in the Personal Memoir 

 

 

 

 

 

 

 

 

Note. Though Nurse Peterson protects the privacy of the patient by not using a 

last name, she shows progress notes which combine the medical side of 

healthcare research with the personal narrative. Peterson, A.(2023). Everybody just 

breathe: A Covid nurse memoir of Stamina and swear words. Beavers Pond Press. 
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Abstract 

Healthcare systems globally experience persistent workforce challenges including rising employee 

departure rates alongside burnout which leads to mental illnesses, like depression. Healthcare 

organizations also face fiscal strains from limited budget allocations. This study investigates 

healthcare's complex issues involving staff turnover, worker burnout and financial challenges. It 

will also present evidence-based solutions for healthcare workforce management. Through its focus 

on employment practices, digital technology and cultural dynamics, this study creates a 

comprehensive framework for healthcare administrators to optimize staffing resources without 

compromising clinical care standards. A rising need for healthcare services, particularly among the 

aging population in need of long-term care, demands fresh approaches to workforce development 

and sustainability. By adopting technological advancements and creation of supportive work 

environments, healthcare organizations can reduce employee turnover and enhance operational 

efficiency while improving positive patient outcomes. 
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Introduction  

Today's modern healthcare system faces a critical need to effectively manage its 

healthcare workforce. The combination of pressing healthcare demands 

alongside minimal professional staffing and limited financial resources has 

created an unmatched global health crisis that risks impairing medical care 

efficiency. This study investigates the impact of medical staff burnout, turnovers 

and economic limitations that lead to instability in healthcare facilities. The 

healthcare industry already experiences persistent workforce deficits. This is also 

exacerbated by recent global health crises such as pandemics. The COVID-19 

pandemic fueled substantial increases in healthcare worker burnout rates 

between 2020 and 2022 (Shah et al., 2021). Hospitals experienced a 258% rise in 

labor expenditures from 2019 to 2022 due to staffing shortages (American 

Hospital Association, 2023). Spetz et al. (2019) documented rising healthcare 

service requirements emanating from population aging, which poses significant 

challenges due to long-term care facilities. The healthcare sector faces workforce 

challenges through both aging population trends and rising operational 

expenses, which limit organizations' ability to address staffing issues solely 

through financial incentives. This research delivers an extensive review of 

healthcare workforce management obstacles while presenting data-backed 

solutions that merge financial limitations with enhanced patient care quality.  

The Scope of Workforce Challenges in Healthcare 

Employee Turnover: Causes and Consequences  

Factors that lead to employee turnover are defined through push and pull 

dynamics. Push factors such as job dissatisfaction, poor working conditions, low 

salary, limited development opportunities and lack of supportive management 

drive employees to seek new positions (Brook et al., 2019). Employees move 

between jobs through pull factors as they seek for increased compensation, 

enhanced work-life balance and better working conditions in healthcare settings 

(Hayes et al., 2012). High rates of staff turnover result in impacts that extend past 

simple recruitment expenses. According to Griffiths et al. (2019) reduced 

availability of experienced staff leads to interrupted patient care continuity and 

potential deterioration of treatment results.  

Burnout: A Growing Epidemic  

The burnout epidemic among the health care workforce has intensified, with 

recent studies showing that approximately 35% to 54% of nurses and doctors 

experience burnout (Shah et al., 2021). The effects of burnout are immense, 

extending from individual health care providers to the health care system as a 
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whole. At an individual level, burnout is linked with mental illness, including 

depression, substance use and abuse, and suicidal tendencies (West et al., 2018). 

At the system level, burnout is associated with decreased organizational 

productivity, heightened medical errors, and impaired patient satisfaction levels 

(Dewa et al., 2017). The costs of burnout, such as productivity losses as well as 

turnover cost increments, have been approximated at a total of $4.6 billion 

annually in the United States alone (Han et al., 2019). 

Economic Strain: Rising Costs and Limited Resources 

Healthcare organizations have serious financial concerns that hinder effective 

workforce management strategies. Labor costs generally constitute the single 

largest expenditure item for healthcare institutions, representing about 50-60% of 

the overall operating budget according to Bai & Anderson (2020). Various factors 

contribute to these overhead labor expenditures, such as the compulsory 

requirements for minimum nurse-to-patient staffing ratios, adherence to 

healthcare laws necessitating more administrative staff, and shift premiums 

demanding workers to be paid more for evening, night, and weekend work. 

 

 

 

 

 

 

 

 

 

Fig 1.0: Factors leading to high labor cost 

 

Labor Allocation: A Strategic Approach to Workforce 
Optimization 

Defining Effective Labor Allocation in Healthcare 

Labor allocation involves the strategic assignment of staff according to their 

skills, expertise, and individual requirements of the healthcare organization. By 

strategically placing employees where they excel, organizations can optimize 
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employee morale, improve workflow, and increase profitability (Ridgewise, 

2025). Effective labor assignment in healthcare facilities guarantees that the right 

specialists are present at the required moments to deliver effective patient care. It 

demands an advanced comprehension of patient requirements, employee skills, 

and organizational procedures. The basic pillars of effective labor allocation 

include: matching skills, balancing workloads, maximizing time, and creating 

flexibility measures. 

Advantages of Strategic Labor Allocation  

Utilization of strategic labor allocation practices generates various advantages to 

healthcare organizations, employees, as well as patients. At an organizational 

level, effective labor allocation generates cost savings through the creation of 

optimal deployment schedules and lessening of excessive dependency on high-

priced temporary staffing channels, such as agency nurses or locum tenens 

doctors (Auerbach et al., 2018). Healthcare organizations have been indicated to 

make significant labor cost savings through streamlined allocation processes and 

continuing to provide high-quality care. For healthcare providers, the strategic 

distribution of labor enhances job satisfaction by enabling manageable 

workloads, decreasing the necessity for overtime, and making schedules more 

predictable (Dyrbye et al., 2021). Through this practice, burnout is prevented, 

and intentions to leave practice are potentially decreased. 

Implementing Strategic Labor Allocation Systems 

An effective labor allocation system needs a structured process of data analysis, 

stakeholders’ collaboration, and continuous improvement. Some of the key 

processes are needs analysis, defining competency, demand planning, schedule 

optimization, real-time adjustment mechanisms, and performance monitoring. 

Analysis of needs entails review of patient population, acuity, and care 

requirements so as to set baseline staffing needs (Harper, 2005). The second step 

is to map the needed competencies to develop a human resource inventory. 

Third, demand forecasting is done using historical data to forecast future staffing 

needs (Devapriya et al., 2015). In the new era of the Internet of Things (IoT), the 

use of predictive analytics has proved essential in improving staffing. Predictive 

analytics has the ability to examine complex patterns relating to patient flow, 

staff productivity, and care outcomes, thereby enabling the development of more 

efficient allocation. The next step is schedule optimization so as to ensure staff 

allocation aligns with demand while considering workers' preferences, legal 

constraints, and organizational capability (Capan et al., 2016). The next step is 

real-time adjustment meant to reallocate employees in anticipation of unexpected 

changes. Last, monitoring sets benchmarks for evaluating staffing effectiveness 
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and areas of improvement. This contributes to the overall workforce 

management and patient care effectiveness. 

Analysis: These workforce allocation tactics respond directly to the thesis by 

offering a solution to manage turnover and burnout while maximizing resources 

during economic limitations. Through matching staff expertise to patient 

requirements and using predictive analytics, healthcare facilities can maximize 

operational effectiveness and staff satisfaction, lowering the risks of turnover. In 

addition, real-time modification and performance tracking guarantee flexibility 

amidst dynamic healthcare needs, facilitating sustainable staff management. 

Future studies must examine the long-term effects of such systems on patient 

outcomes and cost-effectiveness, especially across heterogeneous healthcare 

environments, in order to advance and validate these approaches. 

Addressing Recruiting and Retention Challenges 

Recruitment Strategies for a Competitive Market 

Current labor market is replete with stiff competition as organizations seek to 

hire the most qualified candidates. Miseda et al. (2017) noted that healthcare 

industry, the scarcity of some healthcare professionals has created an 

environment where these professionals have several career options. Healthcare 

organizations can improve their recruitment by setting up inclusive 

organizational culture that nurture career development prospects, promotes 

work-life balance relations, and seeks to care for the employee’s well-being 

(Brook et al., 2019). Some innovative recruitment strategies involve: 

a. Return-to-practice programs that invite former healthcare professionals 

to resume work through refresher courses regimentation (Auerbach et 

al., 2018). 

b. Pipeline development programs that establish partnerships with schools 

and develop programs for students. 

c. International-based hiring that seeks to tap skills, knowledge and 

attitude from a worldwide pool of skillset. 

Retention: Building a Supportive Workplace Culture 

Healthcare organizations are putting emphasis on retention strategies aimed at 

minimizing dissatisfaction and burnout (Aiken et al., 2018). Center to retention of 

employees is the establishment and promotion of organizational culture. 

Organizations that have cultures characterized by psychological safety, respect 

for one another, open communication, and joint decision-making tend to 

experience lower employee turnover than organizations with more structured or 

blame-driven cultures (West et al., 2018). Leaders at all organizational levels are 

important in instilling cultural norms through their behavior, policies, and 
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explicitly stated priorities. Certain cultural elements that can foster retention 

include but are not limited to: 

a) Recognition programs aimed at rewarding employee contributions and 

celebrating their hard-won achievements. 

b) Psychologic safety in which error, concern, and opportunities for 

improvement can be discussed openly without reprimand or 

embarrassment. 

c) Interprofessional collaboration in support of teamwork and shared 

responsibility for patient outcomes. 

d) Policies of work-life integration that respond to personal and family 

needs include flexible scheduling, job sharing, and paid family leave. 

e) Wellness programs that enhance physical and mental well-being through 

resources, programs, and a culture that prioritizes self-care. 

Professional Development and Career Progression 

Limited career development and professional advancement opportunities are 

among the reasons frequently cited for dissatisfaction and turnover among 

healthcare employees (Brook et al., 2019). Organizations that develop clear career 

pathways and invest in employee training are more apt to experience higher 

levels of retention while building more capable workforces. Some effective 

strategies for professional growth include: 

a) Clinical ladder programs that serve to identify and reward the growing 

levels of knowledge and responsibility exhibited by certain clinical 

personnel, offering both status promotion and financial remuneration 

(Dols et al., 2017). 

b) Preceptorship and mentorship programs that pair experienced staff 

members with less experienced colleagues to facilitate knowledge 

transfer and professional socialization. 

c) Leadership development programs that recognize and develop future 

leaders from within the organization, thereby minimizing dependence 

on external hiring for managerial roles. 

d) Special training programs that allow employees to develop a specialty in 

an area of interest, such as wound care, palliative care, or quality 

improvement. 

Analysis: These employee development approaches are directly linked to the 

thesis in lowering turnover by way of job satisfaction and career development, as 

well as in lowering burnout. By investing in employees' competencies and 

leadership, healthcare organizations develop a sustainable workforce that is 

capable of meeting rising care demands without resorting to costly external 

hiring. Return on investment in these types of programs and their feasibility in 
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different healthcare positions and environments need to be addressed in future 

research to ensure extensive application and sustainability. 

 

The Role of Technology in Workforce Management 

Electronic Health Records and Operational Efficiency  

Technology is being utilized more and more to address healthcare workforce 

challenges, and one of the most effective technological interventions in 

healthcare settings has been the use of Electronic Health Records (EHRs) 

(Srivastava, 2014). While early EHR implementation has a tendency to increase 

clinical staff workload, well-optimized EHR systems can enhance administrative 

efficiency and reduce the burden on paper use (Adler-Milstein & Huckman, 

2013). Effectively designed EHRs systems enhance organization’s processes by: 

abolishing duplicate data entry, enabling information sharing between 

healthcare teams, automating routine documentation chores, offering decision 

support that lowers errors and enhances care quality, and allowing remote access 

to patient information access. 

Automation and Workforce Augmentation 

Apart from EHRs, healthcare organizations are becoming more receptive to 

automation technologies that reduce the burden of repetitive tasks on healthcare 

professionals. Such technologies include: 

a. Automated medication dispensing systems for the storage, selection, and 

dispensing of medications, reducing pharmacist and nurse workload 

with improved accuracy (Almalki et al., 2023). 

b. Computerized inventory level monitoring and reordering systems, 

which remove the necessity for procurement and manual counting. 

c. Continuous patient monitoring technologies that track vital signs and 

alert staff to significant changes, thus allowing nurses to focus their 

efforts where they are most needed (Areia et al., 2022). 

d. Scheduling computer programs that optimize staff assignments 

according to patient acuity, staff preferences, and institutional 

requirements (Capan et al., 2017). 

e. Natural language processing software that transforms spoken narratives 

into structured records, thereby minimizing the time clinicians devote to 

documenting notes (Sarella & Mangam, 2024). 

These technological efficiencies are designed to enhance the capabilities of the 

healthcare workforce and not replace it, so that highly skilled professionals can 
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concentrate on activities needing human judgment, emotional intelligence, and 

complex clinical skills. 

Workforce Planning with Predictive Analytics 

Data analysis is an important tool that can be used to address workforce 

challenges with better forecasting and planning strategies. Healthcare 

organizations are now utilizing predictive analytics to: 

a. Predict patient volumes and acuity levels at different times and places to 

enable improved staffing plans. 

b. Determine trends in employee turnover that can signal deeper issues 

that need to be addressed, such as overload in certain departments. 

c. Schedule more effectively by taking into account complexities like staff 

preference, skill mix, continuity of care issues, and regulatory requisites. 

d. Project long-term staffing needs based on population demographics, 

disease prevalence patterns, and technological advancements and use 

this to guide recruitment and training initiatives. 

Analysis: Predictive analytics supports the discussion by facilitating proactive 

workforce management that reduces turnover and burnout, and optimizes 

resources to the greatest extent. By forecasting the organization's staffing 

requirements and comprehending turnover patterns, organizations can handle 

root causes prior to their aggravation, thus maintaining employee wellness and 

fiscal sustainability. Future research must involve the development of predictive 

models that control for regional and demographic differences so that they 

continue to be relevant across varied healthcare environments. 

 

Long-Term Care: Special Issues and Challenges 

Increasing Demand for Long-Term Care Services 

The need for long-term care (LTC) services is growing at an alarming rate as a 

result of demographic changes, most notably the aging of the baby boomer 

cohort (Consumer Affairs, 2024). All of the baby boomers will be age 65 or older 

by 2030, and the number aged 85 and older, those most likely to require intensive 

long-term care, is expected to more than double by 2040. 
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 Fig 2.0 Increasing demand for LTC services over the years 

Demographic change is accompanied by a rise in the number of chronic diseases 

that frequently demand chronic care management, such as dementia, diabetes, 

cardiovascular disorders, and mobility impairment (Gaugler et al., 2018). In 

addition, family structure changes, marked by rising divorce rates, falling birth 

rates, and geographical separation of family members, have decreased access to 

informal carers who would otherwise supply unpaid care to ageing family 

members (Bott et al., 2017).  

Specific Workforce Challenges in Long-Term Care 

The LTC sector is faced with labor challenges that, while similar to those that 

confront acute care settings, have a greater intensity due to structural and 

economic factors. The aforementioned challenges are: lower wages and benefits, 

increased turnover, low prospects for advancement among direct care staff, high 

physical demands of helping residents with activities of daily living, 

overwhelming regulatory requirements, and emotional demands involved in 

working with residents who have cognitive impairment and in developing 

attachments to residents who may deteriorate or pass away (Bott et al., 2017). 

Innovative Approaches to LTC Workforce Management 

Fixing the long-term care workforce challenges requires innovative solutions that 

are sensitive to the unique conditions of the industry. Some promising 

approaches include: 
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a) Careers that are aimed at supporting career progression among direct 

care workers by creating specialized job roles, for example, dementia 

care specialists, restorative aides, and mentor roles (Dols et al., 2017). 

b) Universal worker models that cross-train staff to perform a range of 

tasks (e.g., dietary, housekeeping, and personal care), creating more 

varied work experiences and increasing scheduling flexibility. 

c) Stable labor allocation practices and work groups that place the same 

staff with the same residents on a consistent basis, thereby permitting 

relationships and enhancing continuity of care. 

Analysis: These LTC workforce management solutions augment the thesis by 

addressing turnover and burnout through personalized responses that support 

job satisfaction and operational effectiveness in a resource-constrained setting. 

Through the creation of career development and flexible positions, LTC facilities 

can increase retention and care quality, particularly in older populations with 

intense levels of needs. These solutions also alleviate economic burdens by 

optimizing existing staff resources. Future research must assess the efficacy of 

such models in various long-term care environments and their possible fusion 

with technological advancements to improve workforce sustainability and 

patient outcomes. 

Economic Factors and Management of Expenses 

Balancing Labor Costs and Quality of Care 

Healthcare organizations face the challenge of controlling labor costs, which are 

usually their highest cost category, while concurrently delivering high-quality 

care (Bai & Anderson, 2021). Studies consistently demonstrate that under-staffing 

is linked to poor patient outcomes, such as increased mortality, a rise in adverse 

events, and increased lengths of hospital stay (Griffiths et al., 2019). Strategic 

solutions to balancing quality care with labor costs include: 

a. The implementation of acuity-based staffing models that adjust staff 

levels in accordance with the needs of the patients rather than rigid and 

firm ratios, and then optimizing available resources. 

b. Reduction of non-value-added tasks through workflow redesign, 

reduction of duplicative documentation, and automation of routine tasks 

to free up employees to focus on direct patient care. 

c. Decreasing premium pay by increasing predictability of schedules, 

developing internal pools of resources, and creating more effective ways 

of handling vacations, leaves, and other scheduled time off. 

Organizations that are successful in these strategies usually realize that 

investment in proper staff and workflow optimization yields returns in terms of 
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decreased complications, decreased length of stay, and decreased turnover 

expenses. 

Supply Chain and Operations Efficiency 

Besides labor costs, healthcare providers must also contend with numerous other 

operating expenses that affect their bottom-line financial sustainability. Effective 

supply chain management represents one such significant area for potential cost 

reductions without compromising the quality of care. The main strategies for 

improving supply chain efficiency are: 

a. Standardization of initiatives to reduce the variety of products used for 

similar applications to enable volume discounts and simplifies inventory 

management. 

b. Just-in-time inventory systems that reduce carrying costs by maintaining 

lower on-site inventories and initiating reliable resupply systems. 

c. Product evaluation committees that assess new products both for clinical 

effectiveness as well as cost effectiveness before clearance for adoption 

(Gardner et al., 2019). 

Analysis: These supply chain initiatives are likewise consistent with the thesis in 

that they resolve economic concerns that intensify workforce problems, while 

ensuring the efficient utilization of resources without affecting the quality of 

care. By lowering operational expenditures, organizations are able to allocate 

greater resources towards workforce support, thus indirectly resolving turnover 

rates and burnout. Future research needs to investigate the long-term financial 

and clinical effects of such initiatives, especially in small or rural healthcare 

settings, to ascertain their relevance to various healthcare environments. 

Conclusion and Future Directions 

Solving the multifaceted problems of handling healthcare employees’ needs 

comprehensive solutions that tackle employee turnover, burnout, and budget 

limitations concurrently. Those organizations that try single-pronged 

interventions may attain partial success because these problems are interrelated. 

Rather, long-term workforce management needs coordinated strategies on; 

a. Organizational culture that fosters psychological safety, teamwork, and 

shared purpose, creating environments where healthcare professionals 

feel appreciated and supported. 

b. Operational systems that optimize workflow, reduce administrative 

burden, and ensure sufficient staffing levels to allow healthcare 

professionals to practice at the top of license and focus on high-value 

patient care. 
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c. Career development pathways that provide opportunities for growth 

and development, meeting healthcare workers' demands for continuous 

learning and career progression. 

d. Technology efficiencies that leverage digital solutions to augment the 

ability of workers, remove tedious tasks, and allow for more flexible 

work arrangements. 

Though various healthcare organizations can adopt different strategies outlined 

here, some of the workforce challenges necessitate policy reforms and system-

wide changes (Spetz et al., 2020). Key areas to consider for policy review are: 

a) Pipeline growth in education through increased funding for healthcare 

education programs, faculty development, clinical training sites, and 

student financial aid. 

b) Regulatory frameworks that balance safety requirements with 

operational flexibility, avoiding uniform mandates that can fail to 

address the diverse conditions of healthcare delivery. 

c) Immigration policies that facilitate the efficient recruitment of foreign 

healthcare professionals, while also ensuring ethical standards and 

successful integration. 

d) Technology infrastructure investments that facilitate increased 

connectivity, sharing of data, and virtual care possibilities across various 

healthcare environments and geographical locations. 

Advocating for these policy reforms is a valuable complement to organizational 

efforts, with the understanding that sustainable workforce solutions necessitate 

change at various levels of the healthcare system. Although extensive literature 

exists for healthcare workforce challenges, there are still important areas of 

knowledge to be filled and researched. Some key research priority areas include: 

a. Comparative effectiveness research evaluates various workforce 

management approaches and determines which interventions achieve 

the most improvement in employee retention, wellbeing, and patient 

outcomes. 

b. Predictive modeling to forecast future workforce needs based on 

population health trends, technological innovation, and evolving models 

of care delivery.  

c. Qualitative studies of the lived experiences of healthcare workers from 

diverse backgrounds that inform motivations, barriers, and potential 

solutions for retention beyond quantitative findings.  

d. Interdisciplinary research that integrates knowledge from healthcare, 

organizational psychology, economics, technology, and other fields to 

develop more comprehensive solutions to workforce problems. 
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Abstract 

Introduction 

Medical error is a difficult problem as it is challenging to uncover a coherent cause of the errors. 

Evidence from different sources indicates a significant number of medical errors. There are many 

research has been completed to identify the statistics and reasons of medical errors. Our paper 

overviewed several research articles and would like to discuss about the inconsistency of the 

statistics and the possible causes of medical errors.  

Methodology 

We reviewed 52  literatures, discussing about the definition and types of medical errors and 

statistical debate about medical errors.  

Results 

The review paper demonstrated the categorization of medical errors and the related causes and 

prevention, including surgical errors, diagnostic errors, and medication errors. In the last part of 

the review, we elaborate on the role of medical reporting and accountability in the prevalence of 

medical errors. 

Discussion 

To better understanding the current situation of medical errors in the US, a common 

understanding and recognition of medical error reporting and statistic method is needed. The 

research supports there are at least 200,000 medical error deaths each year in the US.  For each type 

of medical errors, the prevention methods should be implemented based on the analysis of causes. 

Therefore, to reduce and control medical errors, additional efforts on data collection, causation 

analysis, AI application and integration, and collaboration among healthcare organizations, 

providers, and patients are needed.  

Keywords: Medical errors; Statistics debate; Causes; Preventions; Medical reporting 

Introduction 

Recent studies conducted to identify the number of deaths caused by 

medical error presented an astonishing estimate of 250,000 deaths per year., 

Makary and Daniel (2016) estimated the number of 250,000 deaths based on four 

related peer-reviewed studies claiming to estimate the actual number of deaths 

accounting for medical errors (Makary & Daniel, 2016). However, data on 
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leading causes of death in the United States in the year 2020, which was 

published by the Centers for Disease Control and Prevention (CDC), does not list 

medical error as one of the leading causes of death in the United States. 

According to CDC’s parameters, medical errors either go unreported or 

indirectly categorized under the broader category of unintentional 

injuries/accidents. And the category of unintentional injuries/ accidents (5.9%) 

was number four on the CDC’s list of leading causes of death in the year 2020. 

The third cause was COVID-19 (10.4%), the second was Cancer (17.8%) and the 

first was imputed to heart diseases (20.6%) (National Center for Health Statistics, 

2020), whereas Makary & Daniel (2016) shows death from medical errors was 

around 9%. 

Some research indicated including a medical error in the general 

category of accidental deaths could obscure the severity of the cause if the 

numbers estimated by private research studies are on the accurate side. Makary 

and Daniel (2016) further mentioned that the CDC’s data-collecting processes 

from death certificates on which medical errors are not mentioned separately as a 

cause of death brings inconsistency in the numbers. Hence, medical errors could 

be a prevalent hidden cause of death in the US (Graber & Carlson, 2011) which is 

why it is important to understand and debate medical errors. 

This paper discusses the statistics on deaths attributed to medical errors. 

This discussion includes arguments for and against the research indicating that 

medical errors are much higher in the United States than the published statistics, 

containing the exhaustive review of medical error, its definition, and types. This 

paper then discusses the causes and prevention of prevalent medical errors, such 

as surgical, diagnostic, and medication errors. Further, the role of medical 

reporting and accountability in the prevalence of medical errors is examined. 

Medical Error: Definition and Types 

To analyze the state of medical errors and their outcomes, it is important 

to understand the concept. Medical errors are essentially preventable adverse 

outcomes of medical care, which is an unintended act that does not achieve the 

intended or required outcome (Makary & Daniel, 2016). The unintended act can 

be of omission or commission. The error resulting from the actions not taken is 

the error of omission, such as not administering the prescribed drug to a patient 

by the nurse (Rodziewicz, Houseman, & Hioskind, 2022; Makary & Daniel, 2016) 

On the other hand, the result of the wrong action taken is the error of 

commission, such as prescribing the wrong medication because of illegible 

handwriting, or a short form use (Rodziewicz, Houseman, & Hioskind, 2022).An 

adverse event is another form of error of commission. It is an event where an 
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unintended injury is caused by a medical or surgical treatment error 

(Rodziewicz, Houseman, & Hioskind, 2022).  

Further medical errors can also be understood in terms of planning. 

There are two categories under errors of planning. One is an error of execution 

when a planned process was not executed properly, resulting in unintended 

outcomes (Reason, 1990), such as treatment failure due to faulty equipment. 

Negligence is a form of error of execution when the healthcare worker is 

negligent in executing the proper treatment, for example, injecting the wrong site 

or puncturing a nerve while looking for an artery (Rodziewicz, Houseman, & 

Hioskind, 2022). The second is an error of planning when a faulty plan is formed 

to achieve a specific outcome, for example, providing treatment or care for a 

misdiagnosed illness (Reason, 1990; Makary & Daniel, 2016; Rodziewicz, 

Houseman, & Hioskind, 2022). 

Lastly, there are latent and near-miss errors. Errors that might happen in 

the future because of faulty systems are latent errors (Rodziewicz, Houseman, & 

Hioskind, 2022). For example, a hospital has a sophisticated surgical equipment 

system, but none the surgeons were trained to operate it. This might cause an 

error in the future when the practitioner is required to operate the equipment 

(Rodziewicz, Houseman, & Hioskind, 2022).  

Near miss errors are the ones that were stopped due to timely 

intervention. Such errors that can be of omission or commission and bring out 

flaws in the system may trigger changes that are required to be made to reduce 

repetition (Rodziewicz, Houseman, & Hioskind, 2022).  

 

Medical Error: Statistics Debate 

In 1949, The United States started using the International Classification 

of Diseases (ICD) billing code to collect data on deaths and their causes in the 

United States. ICD was an international method to count the number of deaths in 

a country. However, the ICD system in 1949 did not identify medical errors as a 

causal factor for deaths (Makary & Daniel, 2016). Specifically, ICD was designed 

to account for the physician billing system, which was devised to increase billing 

for services provided by healthcare providers (Makary & Daniel, 2016). The 

parameters to collect data for causes of death by government agencies in the 

United States, which includes ICD, or the cause of death mentioned on the death 

certificate do not include medical error and it provides an argument in the favor 

of discrepancies associated with the data of deaths by medical error. 
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In the year of 1999, Institute of Medicine published the number of 44,000-

98,000 deaths due to medical errors (Kohn, Corrigan, & Donaldson, 2000), which 

is far less than Makary and Daniel’s estimation in 2016. The lowest estimated 

number of deaths caused by medical errors in 2010 is 134,581 from the analysis of 

ten hospitals in North Carolina (Landrigan, et al., 2010), whereas the highest 

estimation is 400,201 medical error deaths after analyzing three tertiary care 

hospitals (Classen, et al., 2011). Additionally, the inspector general of Health and 

Human Services (HHS) analyzed the Medicare data of 2008 and found that 

approximately 180,000 deaths happened because of medical error or negligence 

among Medicare beneficiaries (Levinson, 2010). Meanwhile, the evidence-based 

estimate of deaths due to medical error is at least 100,000 each year (James, 2013). 

The above statistics show that at least 100,000 deaths can be attributed to 

medical errors. This conservatively estimated number would still put medical 

errors in the top ten list of leading causes of death in the US, which would place 

medical errors in ninth place, below diabetes (102,188 deaths, 3%), and above 

influenza (53,544 deaths, 1.6%) (National Center for Health Statistics, 2020). 

Various arguments have been presented against the above statistic. The 

prime argument emphasizes the weak link between deaths and causation, i.e., 

the link between the cause of death is not presented clearly in these studies 

(Shojania & Dixon-Woods, 2016). Attributing the death to medical error wasn’t 

counted when a patient died from organ failure after one-week treatment even 

though he/she experiences a preventable adverse event.  The death is possibly 

caused by the prescribed medicine which the person only had a mild and past 

allergic reaction, which is not a sufficient basis to claim that the error is the cause 

of death (Shojania & Dixon-Woods, 2016). In another word, Shojania & Dixon-

Woods (2016) also argued that the variation in the estimated death numbers in 

Markary & Daniel’s 2016 study was close to three times, from the lowest 134,581 

to the highest 400,201. A more accurate number was proposed to be around 3.6% 

(Shojania & Dixon-Woods, 2016), which is much less that the 9% (Makary & 

Daniel, 2016). In addition, the estimation of medical errors can be used for 

various purpose. Because the approaches used to estimate deaths were 

methodologically questionable, making the exact number of deaths highly 

controversial (Bates & Singh, 2018). Some research explored the negative effects 

and pointed out that various political and non-political entities used the medical 

errors to target people’s trust in the healthcare system (Rocke & Lee, 2013; 

Fernandez, 2006) .  

On the other hand, the impacts of medical errors are prevailing in the 

US, with a varying number from as high as 400,000 (James, 2013) to as low as 

44,000 (Kohn, Corrigan, & Donaldson, 2000). The famous Purdue Pharma case 

from 2007 further warranted the scrutiny of the issue. Purdue Pharma plead 
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guilty to the charges of falsely advertising their opioid drug with less addiction 

and promoting it to practitioners to prescribe the drug to both cancer and non-

cancer patients (Office of Public Affairs, 2020). It directly increased drug abuse 

and overdose in the country, causing an opioid epidemic and increasing the 

death rate from opioid overdoses almost sixfold between 1999 and 2017 (Jones, 

Bruera, Abdi, & Kantarjian, 2018; Deweerdt, 2019). This was an error of 

commission, where the wrong action was taken due to the omission of 

information that Purdue Pharma’s drug is less addictive. Therefore, based on the 

estimation of HHS analysis in 2008, 180,000 medical error deaths of the Medicare 

beneficiaries 15 years ago. There’re currently at least 200,000 medical error deaths 

happening in the US each year. Further the review focuses on several essential 

prevalent errors such as surgical errors, diagnostic errors, and medication errors. 

Medical errors: Categorization 

According to the FDA, over 100,000 incidences of medical errors are 

reported in 2019 (U.S. Food & Drug Administration, 2019). These errors are not 

just responsible for erroneous deaths, they also affect various aspects of a 

person’s life. Predominant medical errors are surgical (inpatient care) errors, 

diagnostic errors (outpatient care), and medication errors (Reid, Estacio, & 

Albert, 2009). A national survey released by the National Opinion Research 

Center (NORC) in 2017 shows, 59% of people who experienced medical error 

claimed that their medical issues were caused by misdiagnosis, 46% said that 

their issues arose from surgical and treatment errors, and 28% of people said 

medication error was the cause.  

Surgical errors: Causes and Prevention 

Surgical errors are not only prevalent in the US but also highly life-

threatening and life-altering. There have been many cases of wrong site 

surgeries, for example, accidental incisions on the wrong body site (DeVine, 

Chutkan, Norvell, & Dettori, 2010). Other types include wrong surgical 

procedures, surgeries on wrong patients, and negligence during the surgery (e.g., 

leaving surgical equipment inside the body) (Seiden & Barach, 2006). Surgical 

errors have resulted in several adverse events, causing unintended injuries to 

patients (Rodziewicz, Houseman, & Hioskind, 2022). There are approximately 

4,000 surgical errors every year in the US (Seiden & Barach, 2006). 

One of the causes of surgical errors is incompetence, such as inadequate 

skills and training. The likelihood of error increases if the surgeon is poorly 

skilled, less experienced, and in properly trained (Sarker & Vincent, 2005). 
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Another cause is inadequate planning and insufficient preparation for the 

surgical treatment, as each step of the surgery is crucial and should be in order 

(Rodziewicz, Houseman, & Hioskind, 2022). Human error (Suliburk, Buck, & 

Pirko, 2019), fatigue (McCormick, et al., 2012), and miscommunication 

(Gawande, Zinner, Studdert, & Brennan, 2003; Suliburk, Buck, & Pirko, 2019) are 

also responsible for surgical errors such as accidental incisions, incorrect dose 

administration, miscommunication in the following direction, and 

misunderstanding instructions. The Utah Colorado Medical Practice Study 

demonstrated among all surgical and operative events, 54% were preventable 

(Thomas & Petersen, 2003). Lastly, medical practitioners are often overworked 

and fatigued. In the state of fatigue, surgeons can be negligent in both planning 

and adhering to the process (Sarker & Vincent, 2005; Rodziewicz, Houseman, & 

Hioskind, 2022). Taking the example of the lead surgeon, who was constantly 

checking and re-checking documentations, salient communications, reappraising 

the clinical and theatre setting, and constantly re-evaluating the patients’ care 

and the progress of operation, to reduce the error rate to minimum, but errors 

still happen (Sarker & Vincent, 2005).  

Surgical errors can be prevented by implementing certain standard 

operating procedures. For example, to prevent the incidences of wrong patient 

surgery, surgeons and nurses need to confirm the identity of the patient on 

multiple occasions, especially before making any incision (Sarker & Vincent, 

2005). Meanwhile, checklist implementation significantly decreased in-hospital 

mortality, surgical site infections and reoperation rates (Haynes, et al., 2009; 

Birkmeyer, 2010). The checklist should be utilized by practitioners, nurses, and 

other staff to avoid errors of wrong surgery, incisions on the wrong body site, 

and negligence. The standard process of confirming the type of surgery, location 

of the surgery, and identity of the person is imperative. Additionally, a process 

of verbal counting of surgical equipment such as surgery instruments, pieces of 

cotton, and sponges should be followed to avoid incidence like leaving surgical 

equipment inside the surgical site (Seiden & Barach, 2006). Following these steps 

can significantly reduce the incidences of surgical errors (Haynes, et al., 2009). 

Diagnostic Errors: Causes and Prevention  

As previously mentioned, 59% of people who experienced medical errors 

said that the cause of their issues was a misdiagnosis or a diagnostic error. The 

study on emergency medicine closed claims also showed that misdiagnosis was 

responsible for the majority of the medical error issues (Royce, Hayes, & 

Schwartzstein, 2019; Carver, Gupta, & Hipskind, 2022). The most common 

misdiagnosed conditions include cardiac issues, cancer issues, urological issues, 

and issues related to neurology (Carver, Gupta, & Hipskind, 2022). Diagnostic 
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errors include failure to diagnose, incorrect diagnosis, or late diagnosis (Carver, 

Gupta, & Hipskind, 2022; Rodziewicz, Houseman, & Hioskind, 2022).  

The major cause of diagnostic errors is the complexity of the condition. 

For example, timely diagnosis of malignant cell growth in cancer is frequently 

missed since it might not present many symptoms in the beginning, causing the 

error rate to be 15% for cancer misdiagnosis (Rodziewicz, Houseman, & 

Hioskind, 2022). Another cause is a failure to understand and address the 

inconsistencies in diagnostic tests leading to incorrect diagnosis or late diagnosis 

(Carver, Gupta, & Hipskind, 2022). Failure to accurately assess medical records, 

and miscommunication among healthcare providers or between providers and 

patients may cause diagnostic errors as well (Campione, Mardon, & McDonald, 

2019; Carver, Gupta, & Hipskind, 2022). 

To prevent diagnostic errors, healthcare providers must be aware of 

most misdiagnosed conditions and take extra precautions when diagnosing such 

conditions (Rodziewicz, Houseman, & Hioskind, 2022). Additionally, patient 

records and documents should be thoroughly read and assessed. Perception-

based diagnosis should be avoided, and clear communication practices should be 

followed during any diagnostic process (Carver, Gupta, & Hipskind, 2022). 

Medication Error: Cause and Prevention 

According to a 2019 U.S. Food and Drug Administration (FDA) report, 

medication error is responsible for more than 100,000 reports in the US, leading 

to death, disability, hospitalization, and even birth defects. Medication errors 

start from writing a wrong prescription, such as dose, name, type, or illegible 

handwriting. Errors can also happen while dispensing and administrating a drug 

(Fontan, Maneglier, Nguyen, Loirat, & Brion, 2003) (Anacleto, Perini, Rosa, & 

César, 2005; Aronson, 2009). For instance, incorrect dose and incorrect drug can 

be dispensed, a patient can take more than/less than the prescribed amount due 

to either an inability to understand instructions or desiring addictive/quick 

effects of medications (Aronson, 2009), a desire to support their addiction, or a 

desperation for the medicine to work quickly. 

Medication errors can be prevented by creating a system such as 

electronic prescription to reduce the incidence of providing wrong prescription 

drugs due to illegible handwriting, and an electronic database containing a well-

maintained bar-codes system to reduce the incidences of wrong drugs and 

dosages (Fontan, Maneglier, Nguyen, Loirat, & Brion, 2003; Rodziewicz, 

Houseman, & Hioskind, 2022). E-system can also help in establishing the 

prescription timeline and when the prescription refills are due or unnecessary 

(Aronson, 2009). For example, the capsule clinic in China, developed in 2020, 
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conducted the entire medical services process, from diagnosis to prescription 

services, which improved the efficiency significantly (Li, et al., 2023).  

Prevention strategies discussed above are error specific and include 

parameters specific to either a condition or a process. However, it has been 

debated that the correct form of accountability and error reporting in the 

healthcare system can ultimately reduce the number of medical error incidences 

(Anderson, Kodate, Walters, & Dodds, 2013; Riga, Vozikis, Pollalis, & Souliotis, 

2015). As error reporting can allow timely intervention with early formation of 

policies to mitigate current situations and prevent future incidences (Uribe, 

Schweikhart, Pathak, & Marsh, 2002; Abimanyi-Ochom, et al., 2019). 

Medical Error: Accountability and Reporting 

Error reporting and accountability could be important tools to bring 

intervention and reduce repetition. However, the data shows that the majority of 

errors are unintended and the fear of reprimand or a bad reputation reduces self-

reporting of errors (Dennison, 2005; Soydemir, Intepeler, & Mert, 2017). Previous 

research show that reprimand, legal liabilities, and humiliation might reduce 

reporting errors (Kalra, Kalra, & Baniak, 2013; Soydemir, Intepeler, & Mert, 2017; 

Vrbnjak, Denieffe, O'Gorman, & Pajnkihar, 2016). If errors are not reported, 

timely intervention and improvement will be unlikely. A study completed by 

McKaig and his group in 2014 shows significant improvement in error 

prevention when anonymous reporting was increased. Hence, placing blame and 

holding practitioners accountable specifically for errors that are out of the 

physician’s hands might only increase the likelihood of errors (Dennison, 2005).  

Besides, hiding the error over time may contribute to moral dilemmas 

and regret. Such regret could cause continued non-reporting of errors and long-

term moral distress (Pavlish, Brown-Saltzman, Hersh, Shirk, & Nudelman, 2011; 

Gordon, 2005). Moral residue over a long period can damage healthcare 

providers’ mental well-being, affecting providers’ performance. Previous 

research has established health professionals as secondary victims of medical 

error (Wu, 2000; Ozeke, Ozeke, Coskun, & Budakoglu, 2019), with the 

identification of a range of emotional and psychological repercussions (Wu, 2000; 

Waterman, et al., 2007; White, Waterman, McCotter, Boyle, & Gallagher, 2008). 

However, when the medical errors were not reported by practitioners, 

there were positive changes in the approach of practitioners likely stemming 

from the guilt (a correlation, not causation) (Bari, Khan, & Rathore, 2016). Hence, 

accountability and blame culture might be effective only up to a certain extent. 
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Even though increased medical error reporting could prevent future errors 

(McKaig, Collins, & Elsaid, 2014), blame culture might not be a very effective tool 

to tackle the issue. 

Conclusion and Discussion 

In conclusion, the reported high number of medical error deaths is up for 

debate. The estimated number of 250,000 (average) deaths (Makary & Daniel, 

2016) might not be accurate, which may require reliable reporting and data 

collection mechanism. We believe the estimated medical error deaths in the 

United States is at least 200,000 per year currently. It is also important to note 

that medical errors are responsible for various inconsistencies and issues in the 

medical system. Nevertheless, the adverse effects and adverse events due to 

medical errors cannot be overlooked. Hence, it is important to discuss the 

statistics of all the available studies to understand the severity of the issue. 

Additionally, the government system of data collection also needs to be updated 

to identify the correct number of deaths from medical errors. The severity of the 

issue will prompt quick and effective resolutions to protect people’s lives and 

improve life quality. 

From all the articles we have summarized above, the causes of medical 

errors are complicated and multifaceted. Medical error could include many 

system-related factors, such as inadequate protocols and communication 

breakdowns. It might contain various individual-related factors, such as fatigue 

and lack of expertise.  

To prevent medical errors, it is important to learn and understand the 

causes and consequences and adopt a systematic approach to ensure safe and 

effective medical care. The surgical errors can be prevented or decreased by 

implementing a systematic operation room checklist and procedure. With the 

rapid technology improvement, the application of artificial intelligent (AI) may 

be effective to prevent the incident of surgical errors dramatically. To prevent the 

diagnostic errors, rich clinical and practical experiences are highly needed to 

conduct correct diagnosis for patients. Additional training and oversea medical 

practices might be an option to help physicians enhance their experiences. To 

reduce the medication error, electronic system of prescription identification and 

distribution are applied to decrease the possible errors already. Meanwhile, the 

discussion about the implementation of AI on pharmaceutical industry also have 

been paid more and more attention recently.  

For different types and causes of medical errors, there should be 

different approaches to reduce or prevent them. In today’s era of AI application, 
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the future research direction may focus on how to better integrate AI with 

medical services to reduce the medical errors and affiliated costs and improve 

the quality of care and life. Ultimately, reducing medical errors requires a 

commitment for healthcare organizations, providers, and patients to prioritize 

patient safety and continuously strive for improvement.  
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