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Abstract

Traditional Persian Medicine (TPM) has a thousand-year history and a holistic approach that respects personal character-
istics in its diagnosis and management. The objective of this study was to explore the concepts of personal and precision
medicine in traditional Persian and modern medicine. A qualitative study design with a content analysis approach was
conducted. Purposive and snowball sampling approaches were used to select participants. Then, we approached experts in
various fields, including TPM, genetics, epidemiology, physiology, pharmacy, and general medicine. In the beginning, we
summarized the concept of personalized medicine (PM) and asked them how many similarities and differences they might
find between TPM and PM. A semi-structured questionnaire with six parts was used to collect data. The duration of each
interview varied from 30 to 65 min. The interviews and experts’ viewpoints were recorded via an online platform and tran-
scribed verbatim. The data analysis process involved several sequential steps: initial familiarization, coding, theme genera-
tion, theme review, theme definition and naming, and final writing. After coding all texts and extracting issues, categories
and conceptual frameworks were created by interpreting the content. To analyze the data, the content analysis approach
assisted by MAXQDA 2018 software was used. More than 70% of participants showed a favorable attitude in all evaluated
parts. Approximately 80% of participants agreed that there are parallels between TPM and precision medicine; for example,
in TPM and precision medicine, patients are treated with respect to their characteristics. More than 80% of participants
thought temperamentology may help with patient diagnosis and treatment. They also suggested that TPM concepts could
be used to improve and accelerate the implementation of precision medicine. The majority of participants acknowledged
the use of phenotypes to reduce the reliance on genetics in precision medicine. However, several participants expressed
skepticism. According to the participants, these concepts will not be beneficial unless TPM aligns with modern medicine.
In addition, there must be scientific evidence confirming the association between different genes and temperaments. The
advent of precision medicine does not mean disregarding TPM; rather, the concepts of TPM can be used in precision med-
icine. For example, phenotype can assist in reducing the reliance on genetics in precision medicine. Because phenotype, as
an important concept in TPM, is the external manifestation of the genotype. In addition, like precision medicine, TPM can
help to provide personalized medical treatment based on people's temperament.
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Introduction

The concept of personalized medicine (PM), which
has been prevalent in Traditional Persian Medicine
(TPM) for many years ago [1], has now become
prominent globally and is recognized as a significant
revolution in medical care [2,3]. Precision medicine
is an advanced form of personalized medicine that
is enhanced by the integration of technology [4].
Precision medicine, which has gained a lot of attention
in the recent decade [5], refers to the use of individual
data to improve prevention, diagnosis, and treatment
[6]. PM, by considering individual characteristics [7],
contributes to the advancement of medical research
focused on inter-individual differences [8]. Advances
in human genome research open a new window for
precision medicine to develop individual treatments
based on genetic profiles [9]. The rapid advancements
in human genome sequencing and analytical methods
have enabled clinical researchers to identify and
understand various diseases. Also, genetic tests are
used in clinical decision-making and have been made
available to predict some diseases, such as cancer
[10,11]. Precision medicine fills the gap between
genomic knowledge and individualized care, thereby
improving clinical care [12].

TPM has a thousand-year history with a holistic
approach [13] and defines the concept of PM as mood
or temperament [ 1]. Temperament is associated with an
individual's physical and psychological characteristics,
offering a holistic perspective on individuals and the
factors that impact them [14]. According to the concepts
of TPM, each individual has a unique temperament,
and the maintenance of a balanced temperament is
crucial for overall human health. Any disruption in
temperament can potentially lead to illness [15].
Although the temperament of the body's organs may
differ, their integration produces a person's overall
temperament. The inherent temperament, known as
"Mizaj e jebelli," can potentially transform into an
"acquired temperament" over time due to the influence
of various external factors [16]. As a result, each
person has a distinct temperament, and each person's
health state is determined independently of others.
Moreover, the signs of a similar disease can vary
among individuals, based on their temperaments [17].
Although there is an infinite range of temperaments,
cach individual possesses a unique temperament that
distinguishes them from others [16]. Furthermore,
everything ranging from food and medication to
environmental factors such as climate and weather
possesses its unique temperament that influences the
temperament of individuals [18].

Research carried out on the genome reveals that
numerous genes play a role in shaping an individual's
temperament [19]. Exploring the molecular and
hormonal evidence is crucial for identifying

biomarkers and distinguishing between temperaments
in humans [20]. The external manifestation of an
individual's genetic makeup is referred to as their
phenotype, which arises from the interplay of their
genotype, environment, and genotype-environment
interaction  [21].  Consequently, the clinical
classification of individuals based on differences and
similarities in their phenotype, derived from variances
in temperament, has a robust logical foundation
that can be experimentally justified in the present
era [22]. In line with this perspective, studies on
TPM demonstrate that individuals with hot-natured
temperaments exhibit a more active sympathetic
nervous system compared to those with cold-natured
temperaments [23]. Additionally, the body composition
of individuals with hot temperaments significantly
differs from those with cold temperaments, with
higher levels of fat tissue observed in the cold group,
while the hot group exhibits a higher percentage of
skeletal muscle mass. Such findings validate the TPM
viewpoint regarding temperaments [24]. Therefore,
by considering temperaments, it becomes possible to
categorize numerous physiological and pathological
events, ultimately enabling the identification of
distinct therapeutic strategies [25].

Personalizing patient care is a primary objective of
contemporary medicine. Contemporary medicine
is shifting away from a one-size-fits-all approach
that applies the same treatment to all individuals.
In contemporary medicine, the concept of precision
medicine acknowledges that patients with the same
disease can react differently to everything from
pharmaceuticals to biological factors. As a result,
the process of diagnosing and treating people is not
entirely the same [26].

TPM and contemporary medicine appear to be
different. The concept of personalized medicine within
TPM is comparable to temperament and relies on phe-
notype. Personalized medicine is synonymous with pre-
cision medicine in contemporary medicine, emphasizing
genetics. TPM and contemporary medicine may have cer-
tain concepts in common. However, there have been no
studies conducted to compare TPM with the new concepts
of personalized and precision medicine. This article at-
tempted to investigate this issue using expert viewpoints.

Methods

A qualitative study was conducted to explore
the concepts of precision medicine in TPM and
contemporary medicine. We approached experts in
this field to obtain more detailed information based on
their opinions. The study, which involved recording
participants' viewpoints, commenced in January 2022
and concluded in February 2022. The qualitative
approach was chosen because it allows for the
flexible study of the issue, including the respondents'
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perspectives and experiences [27].

Population and sampling

Purposive and snowball selection approaches were
used to select participants for this study based on pre-
determined criteria relating to the research issue. This
sampling strategy is employed when it is difficult to
find persons who possess the desired characteristics of
the researcher [28]. Those who were interested in and
conversant with the subject, such as experts in TPM,
genetics, epidemiology, physiology, pharmacy, and
general medicine, were considered for recruitment.
To achieve maximum variation in sampling, we made
efforts to include a wide variety of specializations and
professional experiences in our sampling.

Data collection

A semi-structured questionnaire with six parts was
used for the interview: 1) demographic information
and the participant's field of study; 2) similarity be-
tween the concept of TPM and PM; 3) acceptability of
the temperamentology view and temperament-based
treatment; 4) the role of temperament in improving
the diagnostic and therapeutic process of patients; 5)
reducing PM's reliance on genetic and molecular con-
cepts based on phenotypes; and 6) using concepts from
traditional medicine to strengthen and accelerate the
implementation of PM. In this study, the interviews
were not face-to-face. To interview and complete the
questionnaire, the Nazarejam system (https://Nazare-
jam.ir) was used. Nazarejam was an online platform
that collected data electronically. The link to the Naz-
arejam system was sent via e-mail, social media, and
short message service (SMS) to participants. At first,
in both text and multimedia formats, the definition of
TPM and PM was explained to respondents. Then, the
system proposed the questions and allowed them to
respond in either written or verbal form. Moreover,
respondents had the option to feedback on their com-
ments, questions, and suggestions, and obtained the
research team's responses interactively. In addition,
they could see the opinions of others. Also, after an-
alyzing the opinions of the participants, if there were
any questions, they were asked to explain their views.
Interviews and experts' viewpoints, were recorded
through the Nazarejam system, after obtaining in-
formed consent. The duration of each interview varied
from 30 to 65 min.

Data analysis

Following the record of each participant's interview,
the output of the system was immediately provided
and implemented in Microsoft Word 2016. In our
study, the recruitment continued until the saturation
was reached. Finally, 37 people were interviewed.
In the 34th interview, data saturation was achieved.

This was confirmed by the absence of any new themes
emerging in further three interviews. The data analy-
sis process involved several sequential steps: initial
familiarization, coding, theme generation, theme re-
view, theme definition and naming, and final writing.
The content analysis approach, assisted by MAXQDA
2018 software, was used to analyze the data. After
reading the text and reaching a general understanding
of its content, primary codes were determined. Then,
similar primary codes were categorized into classes
(themes) and sub-classes. After coding all texts and
extracting issues, categories and conceptual frame-
works were created and content hidden in the data was
extracted.

Four criteria of credibility, transferability, dependabil-
ity, and confirmability were used to ensure the reli-
ability of the data [29]. Prolonged engagement (im-
mersion) with the subject matter was used to increase
the credibility of the data. The opinions of the research
team were used regarding questions, opinion record-
ing process, participant selection, and data analysis.
For dependability, the opinions of a researcher outside
the research team who was familiar with qualitative
studies were used regarding the classification of codes
and conceptual framework. To ensure the confirma-
bility of the findings, experts' perspectives about reg-
istered opinions, codings, and structural models were
received and applied. To enhance transferability, the
researchers meticulously documented all recorded
opinions, allowing for traceability and follow-up at
every stage. The process of data collection and analy-
sis was conducted simultancously.

Results

A total of 37 people with expertise in genetics, TPM,
physiology, pharmacy, epidemiology, and general
medicine registered their opinions. These participants
were aged between 25 and 60 years and had been re-
cruited from various cities of the country (Table 1).
The following categories and conceptual framework
were created based on the content analysis (Table 2).
A thematic analysis of opinions revealed that the par-
ticipants' overall attitude was positive. It was also dis-
closed that TPM experts expressed more supportive
opinions than other groups (Chart 1).

Similarity between
medicine

Most participants agreed with the conceptual
similarities between TPM and precision medicine.
Because both approaches focus on treating people
based on their unique characteristics. However, there
were a few participants who disagreed with this
concept of similarity. Opinions on the presence or
absence of similarities were varied and we mentioned
some of them as follows:

TPM and precision
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Table 1. Demographic information of the participants for

the comparability of Traditional Persian medicine with the

new concepts of Personal and precision medicine

Variable No. (%)
Gender
Female 12 (32)
Male 25 (68)
Age
25-35 4 (11)
36-46 14 (38)
47-60 19 (51)
Work experience
10< 12 32)
10-20 14 (38)
20> 11 (30)
Field of study
Genetics
Traditional Persian Med- 2 (24)
icine 224
Physiology Z 8‘8
Pharmacology 6(16)
Epidemiology 4(1)
General medicine
Service location
Kerman 13 (35)
Tehran 5(14)
Mashhad 5(14)
Shiraz 3(8)
Sabzevar 3(8)
Golestan 2(5)
Qom 2(5)
Bam 1(3)
Zabol 1(3)
Sanandaj 1(3)
Borojerd 1(3)

100%

90%

80%

70%

60%

50%

40%

30%
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0%

Role of temperamentology Effect of phenotype on
in diagnosis and treatment reducing the dependence of Traditional Persian Medicine Traditional Persian Medicine

Precision medicine on
genotype

"TPM has been saying for many years that although
the patient's main problem limits the range of measures
and treatments to some extent, to make a better choice
among various treatment options, each patient should be
examined according to other symptoms and, of course,
his inherent characteristics." (TPM expert, Pt. 22)
"TPM in Iran is practiced by those who are neither
literate nor trying to improve it. It is just empty
advertising and clementary studies on drugs. There
should be a fundamental review by experts in this
field." (Epidemiologist, Pt. 16)

The role of temperamentology in patients’
diagnosis and treatment processes

Overall, participants' opinions on the influence of
temperament on diagnosing and treating can be
categorized into two main groups. The first group
believed that temperamentology played a significant
role in improving disease diagnosis and treatment. The
second group acknowledged the potential usefulness
of temperamentology but emphasized the need for
scientific evidence.

"Of course, the temperament of people differs according
to the type of immune response and genetics, so the
level of performance differs also, which is completely
obvious." (Geneticist, Pt. 7)

"If we acquire scientific discoveries and laboratory
documents that substantiate this matter, such a
perspective has the potential to significantly enhance
the diagnosis and treatment of diseases. Also, it can
address a crucial gap in contemporary medicine."
(PhD in Physiology, Pt. 34)

Reducing precision medicine's reliance on

Using concepts of Similarity between

in Precision medicine and Precision medicine

® Traditional Persian Medicine experts m Other groups = Total

Chart 1. Comparability of Traditional Persian Medicine with the new concepts of personal and precision medicine: opinions
of Traditional Persian Medicine experts and other medical groups.
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Table 2. Thematic analysis of the data derived from expert comments about the comparability of Traditional Persian medicine
with the new concepts of personal and precision medicine

In different temperaments, genetics, the type of immune response, and function are different.
It is effective in regulating immunological and inflammatory responses, as well as pain.

It can increase the effectiveness of the drug.

Supporters Before prescribing appropriate drugs, people's temperaments should be determined.
The role of tem- perspective It can help diagnose and treat patients by differentiating them and selecting better
peramentology drugs.
in diagnosis and
treatment
If the evidence of modern science confirms it.
Hesitant It should be checked.
erspective First, be used in the diagnosis and, after confirming the evidence, in treatment.
persp If temperamentology considered the concepts of phenotype, it would be helpful.
The phenotype is based on genetics.
Supporters Although genetics is more accurate, the phenotype cannot be ignored.
Reducing the de- erzp ective A phenotype is cheaper and more available than a genotype.
pendency of preci- persp By maintaining genetic concepts, phenotypic concepts can be added.
sion medicine on . S
. It is necessary to conduct studies in this field.
genetic and mo- . .. . .
If traditional medicine approaches molecular and genetic findings.
lecular concepts . . . o
with the help of Hesitant If a direct association between phenotype and genetics is found.
phenotypes perspective Through evaluating the effect of the environment on the phenotype.
Many diseases are genetic.
Opponents .
pponer Genetics cannot be changed.
perspective
If there is an association between different genes and temperaments.
Using concepts If the concepts of phenotype an.d. genotype get clos§ t.o each other.
of Traditional ‘ Rely on the cgmmonalmes of the two medlcmes. .
Persian Medicine By confirming the association of different ter_n}.)eraments with the concepts of personalized
to strengthen and Hesitant .m'edlcme. . o
. If temperamental variations reflect genetic variations.
accelerate the perspective .. . ..
implementation Unless traditional medicine adapts to modern medicine.
of Pre?csif; med- Opponents Traditional medicine's drugs are not specific.
pponet In traditional medicine, personalized treatment is not possible.
perspective
The phenotype of traditional medicine is the result of the genotype of personalized medicine
The similaritv b in a specific context.
© SIHTH a(;lty ei Supporters Both are preventive.
;)wegn ;1[ ‘(;%OPa erzpective Both rely on individual differences.
ersian vViedicine persp Traditional medicine has been personalized based on people's temperaments.
and Precision
Medicine .
Opponents Temperaments are not personalized for people.
perspective Traditional medicine does not have a scientific basis.

genetic and molecular concepts based on
phenotypes

Although the majority of participants had positive
opinions about this section (ex: Pt. 22), some had
doubts about it (ex: Pt. 23). Some believed that
precision medicine would only be possible through
genetics (ex: Pt. 8).

"The phenotype is the gene's final product." Many
genes are not blocked, expressed, or mutated in
any way. Finally, the physicochemical properties

determine the patient's condition; however, not all of
them fall under phenotype. For this term, some propose
Clinomics (clinical symptoms). Using phenotype or
Clinomics to classify patients, on the other hand, is
more accessible, if not easier!" (TPM expert, Pt. 22)

"The phenotype does not express all genetics.
Similarly, not all genes are expressed in phenotypic
traits. Genetics appears to be more accurate. However,
if we regard people's behaviors and lifestyle as part
of the phenotype, then the phenotype is essential in
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some respects, and we cannot focus only on genetics."
(Pharmacist, Pt. 23)

"The personalization of treatment is a genetic work; for
instance, genetic testing reveals a person's HLA and
the desired HLA therapeutic vaccine is prepared based
on how the antigen is supplied." (Geneticist, Pt. 8)

Using TPM approaches to strengthen and
accelerate precision medicine implementation
Although the majority of participants had positive
opinions on this issue, they expressed doubts. They
believed that if TPM is adapted to modern medicine,
traditional medicine notions can be used to enhance and
accelerate the implementation of precision medicine.
Furthermore, TPM concepts should be thoroughly
evaluated. Also, investigations should be conducted
to study the association between temperament and
phenotype, as well as phenotype and genotype.
"Personally, and based on scientific evidence, I
believe that people's genetics shape their immune and
defensive responses to a variety of disorders, including
cancer, autoimmunity, infection, and allergies. To
prove or disprove the topic asked, investigations on
the association between different temperaments from
the perspective of traditional medicine or other TPM
notions are required, and it is not possible to simply
comment on this matter." (Geneticist, Pt. 10)

Discussion

This study utilized a qualitative approach and
conducted interviews with experts to investigate the
concepts of personal and precision medicine in TPM
and modern medicine. The majority of participants
expressed support for utilizing phenotype as a
means to reduce the reliance on genetics in precision
medicine. Moreover, most participants believed that
temperament played a crucial role in the diagnosis
and treatment of diseases, which can be highly useful
with further research and the validation of evidence.
Although most participants agreed that TPM and PM
share some similarities, some of them were unsure
of how to apply TPM's concepts to strengthen and
hasten the implementation of PM. The participants
emphasized that if TPM adapts to modern medicine
and the association between wvarious genes and
temperaments is shown, then the concepts of TPM can
be employed in PM.

Most of the participants agreed that using phenotype
instead of genetics could reduce dependence on
genetics for PM. However, some participants were
skeptical and felt that more research in molecular and
genetic fields should be conducted to determine the
connection between phenotype and genetics. Studies
conducted on the association between phenotype
and genotype have shown that the concerns of these
people are justified, and there is a need to conduct

multi-centered studies with a larger sample size and
extensive supervision to determine the association
between genotype and phenotype [30-32]. It has long
been understood that phenotype is influenced by a
combination of genotype, environment, and their
interaction [21]. Family history has been identified as
the main factor influencing phenotype [33], suggesting
that both genotype and phenotype can be inherited. If
the link between genotype and phenotype in various
diseases can be established, the identification of
pathogenic phenotypes could enable early disease
diagnosis [34]. Therefore, shifting from relying on
genetics to utilizing phenotype, which is more easily
accessible and cost-effective, would be possible.

The participants all agreed that identifying people's
temperaments could lead to more effective diagnosis
and treatment by prescribing suitable medications
and improving medicine's effectiveness. Previous
studies have found a link between temperament
and diseases [35], but research in this field is
still incomplete. The creation of temperaments
is influenced by genetics, environment, and the
interaction of them. Temperaments are thought to be
the hereditary component of personality [36], and
they are the same as phenotypes. As a result, certain
temperaments can be inherited within families. To
enhance the validity of temperamentology studies,
issues such as multiple temperament classifications,
different methodologies, the lack of standardized
questionnaires, and the absence of expert involvement
should be addressed [14]. By improving the reliability
of temperamentology's findings, any doubts about its
significance in diagnosing and treating diseases will
be eliminated, and it can be effectively utilized.

The participants all agreed that there are significant
similarities between PM and TPM, and considered the
greatest similarity in treatment based on individual
differences. A small percentage of participants
disagreed with this resemblance and believed that, as
temperaments are common to everyone, TPM cannot
provide treatment based on personal distinctions.
However, research has proven that in TPM each person
has a distinct temperament, and each person's health
situation is unrelated to the other's. Additionally, a
comparable condition manifests differently in several
individuals, based on their temperaments [17]. One of
the critics argued that TPM lacked a precise scientific
basis and had insufficient research conducted on it.
Traditional medicine suffers from methodological
shortcomings, and the methodological quality of
conducted studies is also limited [37]. But TPM has
been one of the most important schools of traditional
medicine and an exporter of science, doctors, and
medicine to different parts of the world [38]. Also, in
recent years, the WHO has recommended traditional
medicine as a complementary or alternative to
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modern medicine [39]. If traditional medicine is
connected with science, it will be very valuable [40].
Therefore, the potential capacities of TPM should not
be ignored. TPM can gain more support by updating
and standardizing its studies.

The participants noted that, if TPM's concepts are
applied in modern medicine and the association
between different genes and temperaments is
confirmed, it could enhance and accelerate the
implementation of PM. The scientific community
understands the significance of integrating TPM
with modern medicine to establish a comprehensive
medical model [38]. Integrative medicine's growth
fills in the weaknesses and enhances the strengths,
which is crucial for the advancement of medical
research. Therefore, it is important to understand the
similarities and differences between TPM, modern
medicine, and PM to develop integrated medicine.
While Ayurveda studies have already examined
the correlation between body types and genotypes
and found it to be significant [41], more research
is needed in TPM to investigate the connection
between genotypes and temperaments. If significant
associations are discovered, implementing TPM
concepts in PM will become easier.

Limitations
The study's findings are based on expert opinions;
thus, they may not be definitive.

Conclusion

Precision medicine can benefit from the concepts
of personalized medicine found in TPM. Applying
temperamentology will be useful in the prevention
and treatment of diseases. It is feasible to reduce
the dependency of precision medicine on genetics
through phenotype. Furthermore, the concepts of
TPM could be used to accelerate the implementation
of precision medicine. However, several obstacles
need to be overcome to achieve these goals. Some of
these challenges, such as determining the correlation
between temperament and genotype, require
fundamental measures, such as providing appropriate
infrastructure and conducting accurate and reliable
studies. However, some challenges, such as the lack of
valid studies on the association between temperaments
and diseases as well as phenotype and genotype, can
be addressed by updating and standardizing studies.

Suggestions

It is suggested to conduct accurate and trustworthy
investigations on the associations between phenotype
and genotype, temperament and disease, as well as
genotype and temperament.
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