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Abstract: This article discusses different ways of thinking used in medical 
practice. Authors analyze questions concerning medical decision making, and 
examine impact they have on quality of medical care. First kind of thinking 
under inquiring is algorithmic thinking. It is used by doctors when they adhere 
to algorithms and protocols in making decision. Algorithms can standardize 
diagnosis and treatment process, which can reduce risk of error and improve 
efficiency of medical assistance. However, algorithmic thinking can lead to 
standardized approaches, having as consequence ignoring of individual pa-
tient characteristics. Second kind of thinking that shall be examined is undif-
ferentiated thinking. Undifferentiated thinking can lead to missing important 
diagnostic signs and inappropriate treatment based on subjective assumptions. 
Third kind of thinking discussed in the article is differentiated thinking. Using 
this kind of thinking, doctors take into account individual characteristics of 
each patient and apply flexible approaches to diagnosis and treatment. Differ-
entiated thinking allows health care to be tailored to a specific situation, which 
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may increase its effectiveness. However, differentiated thinking requires that 
doctors ought to have in-depth knowledge and experience, as well as the abil-
ity to analyze complex medical data. The article discusses relevance of differ-
ent kinds of thinking in medical practice and encourages doctors to develop 
their differentiated thinking skills. It shall improve quality and efficiency of 
medical care by taking into account individual needs of each patient.
Keywords: algorithmic thinking, undifferentiated thinking, differentiated 
thinking, medical practice

Medical practice needs that doctors have both extensive medical 
knowledge and skills allowing to analyze information, to draw con-
clusions, and to make decisions. In this process, thinking plays a key 
role. In medical practice we can highlight some kinds of thinking hav-
ing their own characteristics and influence approaches to diagnosis and 
treatment of patients.

Algorithmic thinking is a way of thinking using pre-established 
algorithms and protocols. Doctors using algorithmic thinking follow 
specific steps and rules when making decisions. This process can be 
more efficient, when there are clear and predictable disease patterns. 
Algorithms help to standardize diagnosis and treatment process, which 
enhance efficiency and reliability of medical care3. However, standard-
ization can have some limitations. When a patient has particular phys-
iological treats, or non-standardized symptoms, the use of algorithms 
alone may have as consequence missing of important information, or 
may lead to inappropriate treatment.

Undifferentiated thinking is characterized by the use of one-size-
fits-all approaches to diagnosis and treatment4. Clinicians applying un-
differentiated thinking tend to treat patients as a whole, not considering 
their individual specific treats and characteristics. Such approach can 
lead to misdiagnoses and inappropriate treatment based on common 
assumptions or stereotypes. Use of undifferentiated thinking may be 
applied due both to short time that doctors can take to each patient and 
lack of knowledge regarding specific nosology. 

3  Kiesewetter, J. et al., “Knowledge is not enough to solve the problems – The role 
of diagnostic knowledge in clinical reasoning activities”, p. 2.
4  Bhise, V. et al., “Defining and Measuring Diagnostic Uncertainty in Medicine: A 
Systematic Review”.
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Differentiated thinking is a flexible and adaptive approach to diag-
nosing and treating patients. Doctors using differentiated thinking take 
into account individual characteristics of each patient, analyze com-
plexities and non-standard situations, and apply flexible approaches5. 
Differentiated thinking allows doctors to understand better causes of 
disease, considering all available data, and formulate individualized 
diagnosis and tailor-made treatment plans. Distinctive mark of differ-
entiated thinking is the ability to conduct additional research and make 
unconventional decisions in complex cases.

For doctors it is important to be able to combine different types 
of thinking depending on the situation and the patient. Algorithmic 
thinking can be useful for making quick decisions or when there are 
clear and predictable disease patterns. Undifferentiated thinking can be 
reliable when there is not so much time to analyze information about 
patient or there is scarce information about him. For  best results in 
medical practice, though, it is important to strive for differentiated 
thinking in order to take into account the individual characteristics of 
each patient and make flexible decisions in complex cases.

ALGORITHMIC AND UNDIFFERENTIATED  
THINKING IN MEDICAL PRACTICE

In modern medical practice, doctors have to face a variety of tasks 
requiring quick and accurate decision-making. To work efficiently 
and improve quality of medical care, various approaches and thinking 
strategies had been developed. One of such approaches is algorithmic 
thinking. An algorithm is a sequence of instructions or actions leading 
to the achievement of a certain goal. In medicine, algorithmic think-
ing is based on the use of standardized and proven procedures that 
systematize doctor’s work. This approach decreases the likelihood of 
errors, increases the predictability of outcomes, and standardizes med-
ical practice6.

However, along with algorithmic thinking, doctors also rely on un-
differentiated thinking. This  approach lies in flexibility and creative 
problem solving. Using their experience, intuition, and critical analysis 

5  Chavda Cook, C. E., Décary, S., “Higher order thinking about differential diagnosis”
6  Margolis, C. Z., “Uses of clinical algorithms”.
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of data, doctors, can take unconventional steps and apply customized ap-
proaches, especially in complex and unusual clinical cases. Combination 
of algorithmic and undifferentiated thinking is optimal when applied to 
medical practice. Algorithms and standardized procedures help doctors 
to organize his or her work, build a knowledge base, and make effective 
use of existing experience and established standards. At the same time, 
undifferentiated thinking enables doctors to be flexible and creative, find 
non-standard solutions and adapt to changing circumstances.

Thus, the application and combination of algorithmic and un-
differentiated thinking7 in  medical practice is an important factor in 
providing quality and effective medical care to patients. Continuous 
development and training of doctors in both approaches has a high 
relevance and help to achieve optimal results8. Both approaches have 
their meaning and application, and their combination allows doctors to 
make effective decisions and achieve reliable outcomes.

Algorithmic thinking is based on use of standard procedures and se-
quences of steps that have been developed and tested for specific situa-
tions and practices. An algorithm is a sequence of steps or instructions 
designed to solve a certain task or achieve a certain goal. In medicine, 
algorithms are widely used to systematize and standardize patient care 
processes. This approach can be particularly efficient in routine and 
typical clinical scenarios where there are many data and experience 
that have been already validated. Algorithms allow clinicians to sys-
tematize their actions, decrease the likelihood of errors and providing 
consistency in practice. They become the basis for standardization and 
provide patients with uniform and quality care.

However, undifferentiated thinking also plays an important role in 
medical practice. This approach relies in the flexibility, intuition and 
creative thinking of doctors. Undifferentiated thinking can be applied 
in complex and non-standard situations where standard algorithms and 
procedures may be insufficient or inapplicable9. Doctors, using their 
experience, expertise, and analytical skills, can ask questions, seek 

7  Bhise Bhise, V. et al., “Defining and Measuring Diagnostic Uncertainty in Medi-
cine: A Systematic Review”, p. 105.
8  Leeds Stuart et al., “Teaching heuristics and mnemonics to improve generation of 
differential diagnoses”.
9  Small, et al., “SPIRALS: an Approach to Non-Liner Thinking for Medical Students 
in the Emergency Department”.
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“out-of-the-box solutions”, and make decisions based on specific pa-
tient needs and conditions.

The combination of algorithmic and undifferentiated thinking al-
lows doctors to use the best aspects of both approaches. Algorithms 
and standardized procedures give structure and order to a medical de-
cision, ensuring reliability and consistency. At the same time, undif-
ferentiated thinking allows doctors to be flexible, innovative, and find 
unconventional solutions to complex situations. As a result, the effec-
tive application and combination of algorithmic and undifferentiated 
thinking facilitates high performance in medical practice. Doctors can 
use algorithms and standards as a basis for basic decisions, and apply 
undifferentiated thinking to individualized and innovative approaches 
to patient care. The role of algorithms in medicine has several aspects. 

First, algorithms help to systematize and structure medical knowl-
edge and processes. Medical practice has a variety of indicators, symp-
toms, and treatment techniques, and algorithms give doctors chance to 
determine the sequence of actions and ensure uniformity in the provi-
sion of medical care.

Second, algorithms help to improve the quality of care. Through 
standardization and systematization, Doctors can use validated and op-
timized algorithms to make decisions based on best clinical practices.

Third, algorithms facilitate learning and sharing among medical 
professionals. They can be documented and used to train not skilled 
doctors or as a guide to advise colleagues. This helps to maintain a 
uniform level of knowledge and professionalism in the medical field10.

However, it should be highlighted that algorithms cannot fully re-
place the professional and intuitive decisions of doctors. Every patient 
is a physiological unique, and medical situations can be complex and 
non-standardized. In such cases, doctors can use their knowledge, expe-
rience and intuition to make decisions based on specific circumstances.

The use of algorithms and standardized procedures in medicine has 
a number of significant advantages.

1.	 Improving the quality and safety of patient care: Algorithms 
provide doctors and medical staff with clear and consistent in-
structions for diagnostic and treatment procedures. This is a way 

10  Kiesewetter, J. et al., “Knowledge is not enough to solve the problems – The role 
of diagnostic knowledge in clinical reasoning activities”, p. 3.
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to prevent errors and minimize risks for patients. Standardized 
procedures ensure uniformity in treatment and reduce the likeli-
hood of inconsistent medical decisions.

2.	 Efficient use of resources: Algorithms optimize the use of med-
ical resources, including doctors’ time, equipment and drugs. 
Standardized procedures help to allocate these resources evenly 
and efficiently, minimizing unnecessary costs and improving ac-
cess to care for more patients.

3.	 Reducing diagnosis and treatment time: Algorithms provide 
doctors with clear guidance on the sequence of diagnostic pro-
cedures and the optimal treatment approach. It helps to reduce 
time spent in finding right diagnosis and developing a treatment 
plan. Fast and accurate decisions based on algorithms enhance a 
more efficient and targeted medical care.

4.	 Facilitate learning and sharing: Standardized algorithms serve 
as basis for training medical professionals. They help not skilled 
doctor to manage care process and make right decisions accord-
ing to established standards. In addition, algorithms can be used 
by doctors to share experiences, consult colleagues and discuss 
complex clinical situations11.

5.	 Improving the continuum of care: Algorithms help to ensure 
continuity of care for patients, especially in the case of informa-
tion transfer and transitions between different health care pro-
viders and specialists. Standardized procedures help to synchro-
nize actions of different health care actors and ensure a smoother 
transition of the patient through the different stages of care.

While choosing to apply algorithms and standardized procedures 
in medicine should be based on the individual characteristics of each 
patient and doctors’ level of  education and experience. At  the same 
time, those tools are extremely useful in facilitating and standardizing 
doctors’ actions, improving the quality of medical care and achiev-
ing better treatment outcomes. Examples of algorithms used in various 
medical fields include:	

11  Bordage, G., “Why did I miss the diagnosis? Some cognitive explanations and 
educational implications”.
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1.	 Diagnosis: Doctors can use algorithms to determine a diagnosis 
based on patient’s symptoms and results of medical tests. For 
instance, in gastroenterology, algorithms are applied to diagnose 
gastrointestinal diseases such as peptic ulcer or ulcerative coli-
tis. Algorithms can also help to calculate the risk of developing a 
specific disease using risk factors based on genetic data.

2.	 Treatment: Algorithms are used to determine optimal treatment 
protocol depending on patient’s diagnosis. In oncology, as well, 
there are algorithms recommending chemotherapy or radiation 
therapy protocols depending on the type and stage of cancer. 
Algorithms can also be used to calculate drug dosages and rec-
ommendations for drug administration.

3.	 Rehabilitation: In rehabilitation field, algorithms can help in 
determining the optimal physical activity regimen and teaching 
the patient proper movements. For instance, after a spinal cord 
injury, algorithms can help in designing personalized physical 
rehabilitation programs, taking into account the specific charac-
teristics of each patient.

4.	 Decision-making processes: Doctors can use algorithms to sup-
port decision-making in complex clinical situations. Algorithms 
can be determinant for optimal treatment plan for patients with 
multiple diseases or predicting the risk of complications.

However, it should be underscored that algorithms are decision sup-
port tools, and final decision is always made by doctors, taking into 
account the individual and clinical context of each patient. Electronic 
medical systems (EMSs) play an important role in algorithmized ap-
proach in medicine. They provide centralized storage and processing 
of large amounts of medical data and provide access to this informa-
tion to doctors, medical staff and patients. In algorithmic medicine, 
EHRs enable automation and standardization of diagnosis, treatment, 
monitoring and documentation processes. They assist doctors in mak-
ing informed decisions based on medical data, algorithms and expert 
recommendations.
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ALGORITHMIC AND DIFFERENTIATED THINKING  
IN MEDICAL PRACTICE

Algorithmic thinking is the ability to solve problems in a structured 
and systematic way by following a specific set of logical steps or algo-
rithms. It involves breaking down a complex problem into simpler sub-
tasks and sequentially performing certain actions to obtain a solution. This 
approach is the basis for automated processes and computer programs.

Differentiated thinking is the ability to analyze complex situations 
and problems by taking into account different factors and characteris-
tics. It involves distinguishing between multiple options, evaluating 
positive and negatives sides, and making decisions based on individual 
characteristics and context. Differentiated thinking allows for the vari-
ables and contingencies inherent in many real-world situations.

In medical practice, algorithmic thinking is often used to develop 
diagnostic and treatment protocols, determine sequences of medical 
actions and predict outcomes. It helps to organize and systematize in-
formation, draw conclusions based on strictly structured algorithms 
and procedures.

At the same time, differentiated thinking plays an important role in 
analyzing complex clinical situations where multiple variables, patient 
characteristics and clinical data need to be taken into account. This 
allows individualized decisions to be made, taking into account the 
specifics of each situation and patient.

Using a combined approach including both algorithmic and differ-
entiated thinking can achieve more complete and accurate analysis and 
decision making in  medical practice. Algorithmic  and differentiated 
thinking play an important role in medical practice, as both approaches 
contribute to better medical problem solving and decision making.

Algorithmic thinking has its advantages in medicine. Doctors and 
medical professionals can use standardized algorithms to diagnose 
and treat various diseases. This provides them with a structured and 
consistent methodology for performing certain medical procedures. 
Implementation of algorithms provides a more accurate and efficient 
organization of work, which contributes to more accurate diagnoses 
and appropriate treatment.

However, not all medical cases are the same and diseases may man-
ifest themselves in different way due to patient’s individual character-



229THINKING IN MEDICAL PRACTICE

istic. In such cases, differentiated thinking becomes essential. This type 
of thinking allows medical professionals to take into account individual 
characteristics of each patient, as well as factors that can affect prog-
nosis and treatment outcomes. Differential thinking offers a unique ap-
proach to problems, help medical professional in analyzing them from 
different perspectives and taking into account multiple variables12.

The combination of algorithmic and differentiated thinking ap-
proaches to medical practice allows a balance between standard proce-
dures and individual factors. Algorithms provide frameworks for sys-
tematic and consistent approaches to diagnosis and treatment, while dif-
ferentiated thinking gives chance to take into account patient’s unique 
characteristics of his/her condition. This allows doctors to make more 
informed decisions and provide most appropriate treatment for each 
individual case. However, it should be noted that algorithms are not 
always complete or fully applicable to all situations. Clinicians must 
be willing to adapt and use differentiated thinking when necessary to 
better understand patients and apply the most appropriate treatments.

Application of algorithms in diagnosis and treatment plays an essen-
tial role in modern medicine. Algorithms allow systematizing the pro-
cess of symptom assessment, data collection, laboratory and instrumen-
tal investigations, diagnosis and selection of optimal treatment. In diag-
nosis, doctors can use algorithms to systematically evaluate symptoms 
and clinical signs to narrow down the diagnostic domain and establish a 
presumptive diagnosis. Algorithms help doctors to consider and analyze 
a wide range of information, such as medical history, physical exam-
ination findings, laboratory and instrumental data. They can also help 
to rule out rare or unlikely diagnoses and focus on more likely options.

In treatment, algorithms provide doctors with structured guide-
lines and protocols for choosing the best approach to therapy. For 
instance, there are algorithms for treating various diseases based on 
evidence-based medicine and best clinical practices, which improves 
quality of care and reduces risk of errors13.

However, it should be noted that algorithms do not replace medical 
experience and expert opinion of doctors. Use of algorithms should 

12  Мудрак, Д. А., “Место герменевтики в практической деятельности врача”.
13  Сандул, Я. В., “Герменевтика в медицине: некоторые актуальные проблемы 
понимания”.
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be combined with individualized approaches to each patient and con-
sideration of his/her unique characteristics. Doctors should assess the 
context and circumstances of each case, taking into account various 
factors such as age, gender, comorbidities and patient priorities.

In general, the application of algorithms in medicine is a valuable 
tool helping to improve diagnosis and treatment. However, they serve 
only as a guide and recommendation, as far as final decision is always 
made by doctor on the basis of his/her experience and considerations.

The benefits of algorithmic thinking:
1.	 Structured: Algorithmic thinking allows for systematic and or-

ganized thinking and problem solving. Thoughts and actions 
become more organized and coherent, which helps to better un-
derstand processes and makes them easier to perform14.

2.	 Efficiency: Use of algorithms can achieve more efficient and 
optimal results. Algorithms can be developed considering best 
practices, experience and proven methods. They help to elimi-
nate randomness and allow for more efficient actions15.

3.	 Improving accuracy: Algorithms can produce more accurate re-
sults in tasks that require high accuracy and error minimization. 
A strict sequence of steps and a systematic approach can avoid 
errors and risks.

CONCLUSIONS 

In conclusion, there are different types of thinking in medical prac-
tice – algorithmic, undifferentiated and differentiated. Each of these 
types of thinking has its own characteristics and affects the quality of 
medical care.

Algorithmic thinking is based on the use of established algorithms 
and protocols in decision making. This makes possible a standardi-
zation of diagnosis and treatment process, which can be useful, espe-
cially in cases where there are clear and predictable disease patterns. 
However, following algorithms alone can lead to standardization and 
ignoring individual patient characteristics.

14  Margolis, C. Z., “Uses of clinical algorithms”.
15  Ibidem.
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Undifferentiated thinking, on the other hand, is manifested by ap-
plying one-size-fits-all approaches to the diagnosis and treatment of all 
patients. This can lead to missing important medical signs and inap-
propriate treatment based on subjective assumptions. Undifferentiated 
thinking is often associated with inattention to the individual charac-
teristics of each patient.

The most flexible and adaptive type of thinking in medical practice 
is differentiated thinking. Doctors having this way of thinking take into 
account individual characteristics of each patient and apply flexible 
approaches to diagnosis and treatment. It allows adapting medical care 
to a specific situation and increases its effectiveness. However, differ-
entiated thinking requires deep knowledge, experience and the ability 
to analyze complex medical cases. 

Differentiated thinking, which also plays a significant role in virtual 
medicine, involves the ability to consider and analyze a situation from 
different perspectives and to take multiple factors into account when 
making decisions. Virtual environments that operate on principles of 
differentiated thinking may include simulations of complex cases that 
require medical workers to consider numerous variables and dynam-
ically adapt their strategies. This is especially important in training 
medical professionals, where modeling realistic scenarios with mul-
tiple potential developments helps future doctors and nurses develop 
critical thinking and complex decision-making skills.

It is important for doctors in medical practice to be able to combine 
different types of thinking and apply them according to specific cir-
cumstances. This will help to achieve the best results in diagnosing and 
treating patients, taking into account their individual characteristics 
and disease patterns. Overall, all three types of thinking—algorithmic, 
undifferentiated, and differentiated—find their applications in medical 
theory and practice within virtual spaces. Their combined use helps 
create comprehensive and adaptive systems that can effectively aid in 
education, diagnosis, and treatment, improving the overall quality of 
medical services and the preparation of medical personnel.
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ALGORITAMSKO, NEDIFERENCIRANO  
I DIFERENCIRANO MIŠLJENJE  

U MEDICINSKOJ PRAKSI

Sažetak: Ovaj članak razmatra različite načine mišljenja u medicinskoj prak-
si. Autori analiziraju pitanja u vezi s donošenjem odluka u medicini i istražuju 
uticaj koja imaju na medicinsku negu. Prva vrsta mišljenja koja se ispituje 
jeste algoritamsko mišljenje. Lekari ga koriste kada se pri donošenju odluka 
drže algoritama i protokola. Algoritmi mogu da standardizuju proces dijagno-
stike i lečenja, što smanjuje rizik od greške i poboljšava efikasnost medicinske 
pomoći. Algoritamsko mišljenje, međutim, može dovesti do standardizova-
nog pristupa, što može dovesti do zanemarivanja individualnih karakteristika 
pacijenta. Druga vrsta mišljenja koja se razmatra jeste nediferencirano mišlje-
nje. Nediferencirano mišljenje može dovesti do previda važnih dijagnostičkih 
znakova i neprikladnog lečenja zasnovanog na subjektivnim pretpostavkama. 
Treća vrsta mišljenja o kojoj se raspravlja u članku jeste diferencirano mišlje-
nje. Koristeći tu vrstu mišljenja, lekari u obzir uzimaju individualne karakteri-
stike svakog pacijenta i primenjuju fleksibilan pristup u dijagnostici i lečenju. 
Diferencirano mišljenje omogućava zdravstvenoj zaštiti da se prilagodi speci-
fičnoj situaciji, što može povećati njenu delotvornost. Međutim, diferencirano 
mišljenje zahteva od lekara da poseduju temeljno znanje i iskustvo, kao i spo-
sobnost da analiziraju složene medicinske podatke. Članak raspravlja važnost 
različitih načina mišljenja u medicinskoj praksi i podstiče lekare da razviju 
sposobnosti diferenciranog mišljenja. To će poboljšati kvalitet i efikasnost 
medicinske nege uzimanjem u obzir individualnih potreba svakog pacijenta.
Ključne reči: algoritamsko mišljenje, nediferencirano mišljenje, diferencira-
no mišljenje, medicinska praksa   
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