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Abstract

A bioinformaticist often interacts with many professionals and work on multiple projects at the same time; hence, highly social. 
Qualitative portrayal approaches; such as action research, ethnography, and narratives; have been employed in healthcare education 
and practices but limited in bioinformatics. In this article, I review 12 portraits in healthcare education and practices and argue that 
there are both intrinsic and extrinsic benefits for bioinformaticist to engage in portrayals of the field. Publication is the main extrinsic 
benefit. The main intrinsic benefit comes from learning and consolidating past experiences, forming a launch pad into the future. I 
conclude by listing 6 directions in which a bioinformaticist can embark on.
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The Storied Person

The Universe is made of stories, not of atoms. 

– From “The Speed of Darkness” by Muriel Rukeyser

Our love for stories may be our common human experience since antiquity regardless of our age. From a child listening to bedtime 
stories, to listening to our teachers’ and professors’ life experiences, to describing our own experiences to students; we have never devi-
ated very far from this central theme; be it on our beds, in class gatherings, across the lecture hall, or over a mug of beer or coffee. Each of 
us is made up of stories and very often, bridges between different persons are built on mutual sharing of stories [1,2].

A reason why stories are powerful communication tools is that stories puts the person into context and paints a portrait in the process, 
something that statistic is unable to do [3]. Good stories result in oxytocin secretion [4], leading to empathetic responses [5]. Lin., et al. [6] 
demonstrated that subjects whom received intranasal oxytocin donated more money to more causes, and reported greater concern for 
persons portrayed in public service announcements, compared to placebo. 

Narrative approach and ethnographic approach are deemed by Creswell [7] as suitable approaches to storytelling as both emphasized 
on rich emotions [8,9] required to describe the human experience [10]. A story, also known as a portrait, is useful for weaving in the 
contextual background of a personal journey [11]. The main difference lies in the focus [7] – narrative focuses on the individual while 
ethnography focuses on the cultural context. Personal narration also overlaps with participatory action research where reflective self-
inquiry is carried out with the intention to improve subsequent actions [11-14]. Hence; narration, ethnography, and action research; are 
various emphasis on a portrait.
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A bioinformaticist is essentially a problem solver [15]. It is common for the bioinformaticist to be working on several projects simul-
taneously. Moreover, a bioinformaticist can originate from different academic backgrounds [16,17] – most commonly, biology, statistics, 
computer/information sciences, or even various engineering fields [18]; each with their own distinct ways of working [19] and vocabu-
laries. Bartlett., et al. [20] reported that current life science is highly dependent on bioinformatics; yet, bioinformatics is take for granted, 
largely uncredited, overlooked, or its legitimacy questioned. Hence, there are various tensions in the field [16,17,19,20]. Thus, bioin-
formatics provides a fertile ground for portrayals as social examination into bioinformatics is relatively limited. In this article, I review 
several recent portrayals in biomedical education and research to illustrate the potential benefits it has on bioinformatics. In this era of 
“publish or perish” [21,22], I argue that bioinformaticists should engage in portrayal studies as a means of self-reflection on the way we 
educate and mentor new generation of bioinformaticists, how we interact with and benefit various stakeholders.

Portraits of Education and Practice

       Action research [23], narrative [24], and ethnography [25] have been shown to be important in medical education. Clandinin., et al. [24] 
use Connelly and Clandinin’s definition of narrative inquiry [26] (“People shape their daily lives by stories of who they and others are and as 
they interpret their past in terms of these stories. Story, in the current idiom, is a portal through which a person enters the world and by which 
their experience of the world is interpreted and made personally meaningful”) and find that narratives are instrumental in professional 
identity formation among medical learners. Moch., et al. [23] reviewed 80 articles on action research in nursing education and defined 
action research in nursing as “a systematic research process that can be articulated by the researcher, involving data collection and analysis 
as well as reflection and discussion with coresearchers or others for the purpose of making change in a situation over time”. This is consistent 
with the views of various authors [11-14] that the central focus of action research is to examine the impact of a change - the action [27]. 
Goodson., et al. [25] uses Creswell’s definition of ethnography [7] where the purpose of ethnography is to study the setting, and concludes 
that ethnography can provide a rich collection of information that can be used to identify variables for further studies, or understanding 
the behaviors between various participants. 

To illustrate the impact of these approaches, I summarize several recent portrayal articles:

1. Simmons [28] explored the role of ethnography in sexual education; especially sexually transmitted diseases (STDs), such as 
HIV; among Zimbabwean traditional healers. He found that the healer’s basic explanatory model for infectious diseases is con-
sistent with the larger explanatory model where infectious diseases are caused by polluting agents. However, the healers sub-
scribe to an etiological model that is incommensurate with current biomedical models. This suggests that health promotion 
should consider the commonalities between the healer’s base model and current biomedical models, such as, STDs are spread 
by sexual intercourse and behavioral changes is the root of prevention. Traditional healers use “African injections” to treat STDs 
and propose that this concept can be basis for current medical treatments.

2. Powell., et al. [29] established a multimedia online patient narrative archive, including audio-visuals of patients and narratives 
of educators, from a convenient sample of patients undergoing physiotherapy; and the educational benefits of this archive was 
evaluated by physiotherapy students. The main benefit reported by the students is the humanizing of the cases as a student re-
ported that they “had a real person, not just a case study on a sheet of paper”. Both educators and students acknowledge increase 
empathy as the patient’s voice are being heard. Culturally sensitive areas, such as voluntary euthanasia, was introduced by the 
patient and provides a window for class discussion, which will not be elaborated upon without the patient’s initial admission. 

3. Johna., et al. [30] published an article to remind medical educators on the power of narration by weaving in 3 narratives by phy-
sicians in training, including a narrative of how the attending physician (the mentor) did not practice what he/she taught, and 
present narratives as important case to illustrate empathy in patient-physician relationships. 
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4. Ng., et al. [31] used institutional ethnography to examine the gaps in special education for children with chronic health condi-
tions or disabilities. Institutional ethnography was developed by Dorothy Smith [32] to study social interactions within the 
context of social institution; such as, a school or a marriage. Work processes were mapped out visually to identify disjunctions 
between expectations and actual processes. A clear disjunction identified is the flow of recommendations from clinicians to and 
within the school system. This was not explicitly defined in writing but clear through the lens of institutional ethnography, which 
allowed clinicians to craft better recommendations.

5. Fowler., et al. [33] reported the involvement of 9 nursing students in a participatory action research aiming at educating parents 
manage their young children’s digital devices usage. The first cycle aimed at identifying the needs to inform the second cycle 
and the nursing students were impressed with the parents’ commitment to the learning and wellbeing of their children, and 
willingness to provide information about their device usage. The second cycle was a workshop aimed at developing the neces-
sary skills required by the nursing students to implement a program catering to the needs of the parents. The third and final 
cycle was the actual implementation of the program. Evaluation by the nursing students revealed an ownership of the program 
and the students gained substantial confidence to talk to strangers. However, the effectiveness of the implemented program was 
not in the scope of this report.

6. Nelson., et al. [34] reported a 4-year multi-site multi-method ethnographic study promoting open communication in sexual and 
reproductive health between adolescence and adults in Bolivia, Nicaragua and Ecuador; with the intention for future promotion 
of parent-to-teens. 71 semi-structured and unstructured in-depth interviews, 35 participant ethnography, and 46 peer group 
discussions were carried out. The authors found that trust is more important than open communication and there are differ-
ences in trust within generations and between generations. As a result, it may be possible that increasing open communication, 
which is the goal of many intervention programs, suffered a pushback due to the lack of corresponding trust. 

7. Khorasani., et al. [35] reported on a participatory action research project led by 800 nurses with an average of 8 years of nursing 
experience, aiming at patient education in Iran. The driving purpose was to develop patient education skills in Iranian nurses 
as the needs for patient education was not met in Iran. Two years after the program, the percentage of educator-nurses and 
educator-nurses to patients ratio increased up to 5 times in the wards. At the same time, patients’ satisfaction with discharge 
education increased. This demonstrated that action research can benefit all parties.

8. Abey., et al. [36] reported an action research project involving 66 clinical podiatrist as placement mentors for podiatry students 
at a British university, with the intent to identify factors impacting podiatrists’ decision to serve as clinical educators. Four fac-
tors; protected mentorship time, clinical educator relationship with university, sign-off responsibility, and volunteer status; 
were identified as predictors (adjusted r2 of 0.428) for podiatrists’ decision to serve as clinical educators.

9. Pentiado., et al. [37] presented a case narrative from the voice of a medical student (JAMP) facing the mother of a newborn with 
Patau syndrome (also known as Trisomy 13) and multiple malformations diagnosed at birth. The mother’s and the reported 
family support changed the JAMP’s initial negative emotions of fear, hopelessness, and rejection; to one of support, love, and 
empathy. JAMP described how the witnessing of maternal love helped him/her overcame feeling of eugenics and rejection, and 
enabled him/her to understand the meaning of love and the value of life.

10. Kalateh Sadati., et al. [38] examined patients’ view on the qualities of a great physician by gathering data from 156 clinical con-
sultations, 920 hours of participant observations, and 6 focus groups with patients and their relatives, in an educational hospital 
in Iran. It was found that there was asymmetrical power distribution in favour of the physician and several patients reported 
various aspects of patient objectifying by the physicians. However, patients ranked physicians whom are kind, friendly, empa-
thetic, and a good listener, as great physicians. Thus, showing that the humanistic aspects and good communication skills are as 
important as medical skills for a physician.
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11. Ng., et al. [39] study the education of healthcare professionals through the lens of institutional ethnography. The authors found 
that policies and culture within an institution are be able to explain problems and phenomenon that are related to individual 
actions but unable to be fully explained at the individual level. Thus, showing that various social constructs add different levels 
of abstraction to individual actions.

12. Mendonca., et al. [41] reported an action research in Brazil on education of older adults by primary care professionals. Evalua-
tion was performed 120 days into the education program. It was found that aging is not a homogenous process for every adult 
but a personalized process with many different peculiarities; hence, appropriate measures should be catered for different cases. 
Increased respect for older adults and acknowledging their autonomy are crucial factors to improve the relationship between 
professionals and older adults, which can in turn lead to greater self-care and adherence to treatment and management regimes.

From the 12 portraits above, a set of common themes emerged – (1) humans are beings with feelings, thoughts, and emotions; and had 
to be considered as such, rather than names or identification numbers on case records; (2) humans are social beings with interactions 
between each other and with their external environments, including cultural and social norms. Taken together, these studies demonstrate 
that portrayal studies can be used to elucidate the social aspects of scientific education and practice, which can be useful tools to nurture 
the next generation of scientists. 

Towards the Portraying of Bioinformatics

Being a problem solver [15] and potentially working on multiple projects simultaneously, bioinformatics is as much a social endeavor 
as a scientific one. It is common for a bioinformaticist to be interacting with more professionals on a daily basis than a laboratory scien-
tist. For example, when I was a research associate in South Dakota State University, I had to (1) correspond via email with collaborating 
laboratory scientists, (2) assist my supervisor in graduate mentoring, (3) communicate with high-performance computing support in the 
university, (4) seek advice from faculties from other institutions and members in various mailing lists, and (5) advise faculties and gradu-
ate students from other departments on their bioinformatics needs; all at the same time. Hence, I believe that a bioinformaticist has a rich 
scientific portrait.

However, before I can advocate the portraying of bioinformatics, I must answer a practical question – publications aside, is there an 
intrinsic/autistic advantage in producing portraits? As I worked on my first such portrait [41], a scene from Sex and the City (Season 5 
Episode 7 – The Big Journey) popped into my mind – where Carrie Bradshaw met up with Mr. Big after her book reading and Mr. Big told 
Carrie, “I had no idea I hurt you so much. I got to say it was tough seeing it in print …… Not all in one sitting, one reading, one right after an-
other, bam… bam… bam…” The same happened to my head as these events [41] were scattered across more than a thousand pages of my 
diary and I had to simplify and put them into a structure as I put the events in writing; thereby, enabling me to see themes across various 
stories; which had been therapeutic for me. It made me realize why I did what I was doing. Hence, I will encourage such an endeavor as it 
is no longer merely an act of professional communication but also an act of self-consolidation – coming to terms with various aspects of 
my previous work, and processing dispersed information into knowledge; thereby, forming a checkpoint and a new launch pad into the 
future.

If convinced that this is an endeavor worth an attempt, we are then faced with the operation question – what can we portray? I will 
leave this article with a several directions:

•	 Reflect on one or more projects and look for common themes [41], which has been shown to have important health benefits [42].

•	 Reflect on the culture of a research group [43], an institution [44], or a particular sub-field of bioinformatics within an institution 
[44].

•	 Reflect on different stages of your career and examine how various events had shaped you [45].
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•	 Reflect on several research groups or institutions that you had worked with, and find commonalities and differences between 
their cultures [46].

•	 Reflect on past positive and negative mentoring experiences as mentor and mentee [48,49].

•	 Reflect on the role of a specific piece of instrument, software tool, or scientific interest, and explore its change over time [50].
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