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SPECIAL  THEME

Considering the Probable Differential Diagnosis
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Differential diagnosis is the method of limiting the possible causes of the patient’s symptoms before making a final diagnosis. 
For experienced clinicians, it is the process of using clinical experience alongside the patient’s symptoms and test results to 
prioritize the list of possibilities until the diagnosis can be identified with confidence. 
Critical Appraisal 
Relevance
1.	 Does the objective of the article on differential diagnosis address your clinical dilemma?
Validity
1.	 Did the study include a full spectrum of patients who present with this clinical problem?
2.	 Were the criteria for each final diagnosis explicit and credible?
3.	 Was the diagnostic work-up comprehensive and consistently applied?
4.	 Was follow-up to come up with a diagnosis sufficiently long and complete?
Results
1.	 What were the differential diagnoses, probabilities and precision of each?
Applicability
1.	 Are the study patients similar to your own?
2.	 Is the information on differential and their probabilities important to you and your patient?
3.	 Do you think the disease probabilities in the study apply in your setting?
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Introduction

	 We can request and prioritize diagnostic testing if we already have 
an initial differential diagnosis in mind. Unfortunately, there might 
be a lot of them (differentials). Differential diagnosis is the method of 
limiting the possible causes of the patient’s symptoms before making 
a final diagnosis. For experienced clinicians, it is the process of using 
clinical experience alongside the patient’s symptoms and test results 
to prioritize the list of possibilities until the diagnosis can be identified 
with confidence.1 Patients usually consult seeking an explanation for the 
symptoms or clinical problems that they present with and subsequently 
expect to be treated.  Identifying the right differential diagnosis will 
make patient management more focused and efficient. 
	 Differential diagnosis can be arrived at by using the anatomic 
approach i.e., considering the possibilities based on organs that may be 
affected within the proximity of the symptom like chest pain may have 
differential diagnosis like herpes zoster (skin), costochondritis (ribs), 

pneumonia (lungs) or angina (heart). If the symptom is systemic like 
fever, the differential diagnosis can be a lot. If we consider all causes 
to be equally possible (‘possibilistic’ approach), then we will perform 
a lot of unnecessary diagnostic tests on the patient. Instead, we must 
consider first those that are more common (a ‘probabilistic’ approach), or 
more serious if left undiagnosed and untreated (‘prognostic’ approach) 
or more responsive to treatment (‘pragmatic’ approach).2 
	 Once a list of differential diagnoses is made, the clinician 
estimates the probability of each condition (pretest probability). Pre-
test probabilities of disorders being considered given a symptom or a 
set of symptoms will guide us when making diagnostic decisions. If the 
pre-test probability of a disease is below the test threshold or above 
the treatment threshold, then testing for this disease is not warranted. 
Test threshold is the probability below which a disease warrants no 
further consideration while the treatment threshold is defined by the 
probability above which the diagnosis will warrant treatment.2 If the 
pre-test probability of a disease falls between these 2 thresholds, then 
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a useful diagnostic test can be chosen to move the disease probability 
beyond either of the 2 thresholds. 

Figure 1. Clinical decision thresholds.

	 One method of estimating the pretest probability is by relying 
on previous experiences - using the frequencies of the conditions seen 
in previous patients. When we have little or no experience about a 
particular clinical problem, another method that we can employ is using 
the evidence gathered through research. Differential diagnosis should 
involve the process of determining the probability that one disease 
rather than another disease accounts for a patient’s symptom. In most 
cases, a differential diagnosis study tries to sort out what proportion 
of the patients with a single sign or symptom has the various diseases. 
Basically, it is a prevalence study of probable diseases given a population 
with certain signs or symptoms. The frequency of each condition is 
determined after subjecting each patient to a set of diagnostic work-up. 
This frequency can now be used as a guide to estimate the initial pretest 
probability.3 
	 Cross-sectional study design is the most relevant design when 
assessing the prevalence of disease. The study design can also 
determine the attitudes and knowledge among patients or health 
personnel, validation studies of diagnostic tests or reliability studies 
of measurement instruments. It is also subject to selection and 
information bias as well as confounding.4 As discussed in the section on 
critical appraisal, the common biases in clinical research are selection 
bias, detection bias, performance bias and attrition bias. When reading 
cross-sectional study, we recommend the STROBE Statement as an 
additional reference guide.5 
	 Studies on establishing disease probabilities frequently report 
a cohort of patients with similar, initially undiagnosed well-defined 
clinical problems. Selection bias may happen if the source of subjects 
were from a different population or population with different 
characteristics. Thus, if the study is to determine the possible causes 
of fever and cough, then all subjects to be included should have at 
least both fever and cough as symptoms to be included. This should 
be specified in the inclusion and exclusion criteria of the study. The 
setting of patient consultation e.g., primary care, emergency room 
as well must be well-described. Another bias is detection bias, which 
happens in a differential diagnosis when the standard for arriving at the 
final diagnosis is the accepted reference standard for some but not for 
others. For example, if the accepted standard for diagnosing pneumonia 
is based on symptoms plus evidence on chest x-ray, then all patients 
diagnosed to have pneumonia should have physical examination and 

chest-x-ray. This can be seen in the discussion of measurements in 
the methods section. Methods to reduce this bias is to have explicit 
diagnostic criteria applied to a sufficient sample of patients. At least 
80% of the patients who were evaluated must either be given a final 
diagnosis or if not, must be followed up over time to minimize missed 
diagnosis, thus, studies may require a prospective design.6  

Clinical Scenario

	 Supposing a 55-year-old male patient consulted in a family 
practice clinic for bearable chest pain described as slight heaviness over 
the sternum in the past 3 days. There are no other accompanying signs 
and symptoms. To make the diagnosis efficiently, a differential diagnosis 
must first be established. To establish the patient’s differential diagnosis, 
the family physician must determine which disorders or diagnoses to 
consider explaining the clinical problem which in this clinical scenario is 
chest pain among middle-aged men. A family practitioner first develops 
a clinical question to answer this problem. 

Searching the Literature for the Evidence

	 The practice of evidence-based medicine begins with converting 
information needs into  well-built clinical questions. A well-built 
question is directly relevant to the problem, answerable, focused and 
is phrased in a way that will facilitate searching.6 It is also important 
for the family physician to first think of the type of question that he 
or she has. The type of question – in this case, a question on disease 
probabilities or differential diagnosis, will determine what its necessary 
components will be as well as the type of study design that needs to be 
considered when searching for a relevant article.7 
	 Generally, a well-built question includes the 4 necessary 
components - population (P), intervention (I), comparator (C) and 
outcome (O). These components may vary depending on the scenario 
that warrants decision-making. For a question regarding differential 
diagnosis, these components will be P (population) - patients with a 
particular symptom, physical examination finding or other clinical 
problem – E (exposure) and O (outcome) - disease probabilities or 
differential diagnosis. An additional component may be S - Setting. 
Patients may present with the same clinical problem to any of the 
different clinical settings e.g., primary care clinics, community health 
unit or emergency department but underlying diseases may vary 
depending on the setting. Based on the clinical scenario given above, 
the clinical question can be stated as “Among middle-aged men 
presenting with chest pain in the primary care setting, what are the 
frequencies or probabilities of underlying diseases?” or “Among middle-
aged men, what is the differential diagnosis of chest pain in the primary 
care setting?”
	 After developing the clinical question, the family physician then 
generates search terms based on the key components of the question.8 

The search terms need to be specific enough to narrow our search but 
not so narrow that important articles will be missed.7  For example, 
from the clinical question above, the following can be used as search 
terms: middle-aged men (patient or population) or one of its related 
alternatives such as adult males, chest pain (clinical problem),  disease 
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probabilities or differential diagnosis (outcome) primary care (setting).
The family practitioner then goes to the internet and searches PubMed 
using the combination of the terms “chest pain”, “differential diagnosis” 
and “primary care”. At initial search, there were 83 results so “cross-
sectional study” was added to the search and yielded only 6 articles. 
After the title and abstract review, the article by Bösner S, et al. Chest 
pain in primary care: epidemiology and pre-work-up probabilities. Eur J 
Gen Pract 2009;15(3):141-69, seem to be relevant.

Critical Appraisal 

Relevance

2.	 Does the objective of the article on differential diagnosis address 
	 your clinical dilemma?

	 To answer this question, look at the objective of the study. For 
differential diagnosis it is important that the objective of the study is 
to find the cause of the presenting symptoms and its final diagnosis. For 
the clinical scenario, the objective is to find the cause of the chest pain 
of the patient. In the abstract, Bosner, et al. stated “We aimed to study 
the epidemiology of chest pain with respect to underlying etiologies 
and to establish pre-work-up probabilities for the primary care setting.”

Validity

1.	 Did the study include a full spectrum of patients who present with 
	 this clinical problem?

	 This is an issue of selection bias and is very important in any 
type of clinical research. There are two  elements in  this  question: 
1) the spectrum of characteristics of patients and 2) the well-defined 
clinical problem or symptom. The minimum spectrum of patients to 
be considered should include age grouping, sex, social and economic 
bracket. Some diseases may have different distribution across different 
age groups so the different age categories may also have to be 
represented. Having a representative sample increases the accuracy 
of the resulting disease probabilities. The best method to ensure 
representativeness is to obtain a random sample of patients with the 
particular problem. Since this is often not feasible, investigators would 
either include all patients with the clinical problem or recruit them 
consecutively as they consult in a particular setting. The setting from 
which the patients come also needs to be examined. Patients consulting 
with the same clinical problem in different settings may yield differing 
disease probabilities such that patients seen at the emergency or 
tertiary care settings may have higher proportions of more serious 
diseases than those seen in the primary care setting.
	 The definition of the clinical problem under study describes the 
population to which the study will be applied. Differing definitions of a 
clinical problem can yield differing probabilities of underlying disorders, 
thus, the clinical problem should be clearly defined in the article. The 
problem usually is a symptom or an abnormal physical examination 
such as headache or abdominal mass or a combination of symptoms 
and abnormal physical findings like headache and facial asymmetry. In 

the case scenario, the  clinical problem is tolerable chest pain. In the 
article, this can be verified in the inclusion and exclusion criteria in 
the methods section or the demographic description of subjects in the 
results section.
	 In the Bosner, et al. study, the inclusion stated “Every patient 
above 35 years with a complaint of pain, tightness, or oppression 
localized in the area between the clavicles and lower costal margins and 
anterior to the posterior axillary lines was to be included. Doctors were 
also asked to recruit at home visits and emergency calls. Patients were 
eligible irrespective of the acute or chronic nature of their complaint, 
or of previously known conditions including IHD or related risk factors.” 
Patients who presented with chest pain on consultation or upon 
questioning were recruited consecutively.

2.	 Were the criteria for each final diagnosis explicit and credible?

	 An explicit criterion for each final diagnosis must be used, which 
ideally should include both the findings needed to confirm each 
diagnosis as well as findings that can rule out each diagnosis. This is 
to make sure that the family practitioner may also arrive at a similar 
diagnosis. Establishing the final diagnosis may be done in different 
ways i.e., biopsy and pathologic studies for cancer and inflammatory 
disorders, culture and sensitivity for infections, presence of several 
criteria i.e., rheumatoid disorders and other syndromes and in some 
cases decided by a panel.
	 In Bosner, et al., “a reference panel consisting of one cardiologist, 
one GP, and one member of the research staff at the Department of 
Family Medicine reviewed the baseline and follow-up data of each 
patient. Analyzing all the information gathered during the follow-up 
period they decided on the most likely medical condition having caused 
an individual patient’s chest pain at baseline.”

3.	 Was the diagnostic work-up comprehensive and consistently 
	 applied?

	 A minimum set of diagnostic work-ups includes a detailed but 
focused history and physical examination, and a few initial laboratory 
tests. This should be thorough to come up with an accurate diagnosis. 
The investigators should have applied this diagnostic work-up 
consistently for all patients, that is, they should evaluate all patients 
with the same initial work-up. A prospective study design easily 
answers this question since there is an opportunity to standardize the 
tests that the patient will undergo. Retrospective studies using clinical 
records based on patients seen before without a diagnostic protocol are 
usually limited because they cannot guarantee a standard diagnostic 
approach for every patient. 
	 Bosner, et al. required participating general physicians to “take 
a standardized history and perform a physical examination according 
to a case report form that was piloted and to record their preliminary 
diagnoses, investigations and management” and retrospectively review 
records that included “results of further investigations, letters from 
specialists, hospital discharge reports, etc. 6 months after the initial 
consultation”.
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4.	 Was follow-up to come up with a diagnosis sufficiently long and 
	 complete?

	 When the patient presents at the early stage of the disease, 
diagnosis is sometimes difficult and the patient may be classified as 
not having the disease or undetermined. The higher the number of 
undiagnosed patients, the greater the chance of error in estimating 
disease probabilities. A long and complete follow-up for this type of 
patient is warranted in order to search for clues leading to the eventual 
diagnosis and observing the prognosis. A follow-up period of 1 to 6 
months for acute and self-limited symptoms, and 1 to 5 years for chronic 
or progressive symptoms may be acceptable.2 For example, patients 
with acute appendicitis may first present with a non-specific abdominal 
complaint and the laboratory examination like CBC and urinalysis may 
be normal. But if the patient is observed for 24-48 hours, the typical 
signs and symptoms of acute appendicitis will appear, and the diagnosis 
will be more definite. 
	 In the Bosner, et al. study, the final diagnosis was made 6 months 
after the inclusion of the patients with chest pain in the study.

Results

1.	 What were the differential diagnoses, probabilities and precision 
	 of each?

	 A list of differential diagnoses should be presented, and the 
probabilities are reported as either incidence or prevalence with their 
95% confidence interval. The confidence intervals (CIs) are used to 
determine the precision of these estimates of disease probability. 
Precision is determined by looking at where the estimated proportion 
and CI fall in relation to the family physician’s test or treatment 
thresholds (see Figure 1, Clinical decision thresholds). The result is said 
to be precise if both upper and lower limits of the CI fall on the same side 
of the threshold, whereas, if the CI crosses the threshold, the result may 
not be precise enough to draw conclusions about disease probability in 
terms of its use in planning for tests or treatments.2 
	 In Bosner, et al. the differential diagnoses, probabilities and 
confidence interval were “chest wall syndrome (chest pain, unspecified 
ICD code) 46.6% (43.8-49.5), stable ischemic heart disease in 
11.1% (9.4-13.1), psychogenic disorders in 9.5% (7.9-11.3), upper 
respiratory infection 8.1% (6.6-9.8), hypertension 4.0% (2.9-5.2), 
and acute coronary syndrome 3.6% (2.7-4.8). Other differentials were 
gastroesophageal reflux disease, trauma, benign stomach problems, 
pleuropneumonia, COPD/asthma and others.

Applicability

1.	 Are the study patients similar to your own?

	 For a study on differential diagnosis to be applied to your patient 
you have to be assured that the characteristics of your patient are similar 
to the study’s inclusion criteria. For differential diagnosis, the important 
characteristics that must be similar are the main clinical symptoms or 
findings, age and sex. 

	 In the Bosner, et al. study, all male or female patients above 35 
years old were included.

2.	 Is the information on differential and their probabilities important 
	 to you and your patient?

	 Knowledge of the disease probabilities for differential diagnosis is 
needed to make the investigation for a definite diagnosis more efficient. 
However, there might be some differential diagnosis that the patient 
might fear and cause more worry. This may lead to unnecessary testing.  
In the Bosner, et al. study, the top 5 differentials were benign and 
should not cause worry to both the patient and the doctor. Acute 
coronary syndrome has less than 5% probability. 

3.	 Do you think the disease probabilities in the study apply in your 
	 setting? 

	 Disease prevalence and incidence changes across time and in 
different settings. The probability of dengue fever may change during 
different times of the year and between countries. A little knowledge 
on epidemiology of disease across time and setting may be necessary 
to have an accurate answer to this question. However, if the disease in 
question does not vary over time and setting then this is not a problem. 
	 In the Bosner, et al. study, chest pain unlike infectious disease may 
be stable over time and across countries. 

Patient-centered Communication

	 Chest wall syndrome was found in almost half of the adult patients 
consulting in the primary care setting. A subset of this condition is 
costochondritis10, which is commonly seen by family physicians in the 
local practice setting. Also known as anterior chest wall syndrome, 
costochondritis is an inflammation of the costochondral junction usually 
occurring at multiple levels, most commonly affecting the second to the 
fifth ribs.11 It is a clinical diagnosis and does not require specific tests 
for diagnosis once cardiopulmonary conditions have already been ruled 
out. Since it is a self-limiting condition, treatment usually consists of 
analgesics, advise on minimizing activities that provoke the chest pain 
and reassurance.
	 The diagnostic process is team-based in nature with physicians 
working together with patients and families towards the ultimate 
goal of explaining the patient’s health problem and informing decision 
making on how the patient’s care will be. An important task of the 
family physician is to integrate relevant information and communicate 
a diagnosis to the patient and the family including an explanation of the 
degree of uncertainty associated with the diagnosis. Communicating 
uncertainties in the diagnosis may be challenging and may lead to 
low patient satisfaction and decreased trust and confidence in the 
physician and therefore low adherence to prescribed treatment. Implicit 
communication by either using the most likely diagnosis or differential 
diagnosis may lead to more favorable outcomes compared to explicit 
statements about uncertainty.12  
	 After critical appraisal, the most probable disease (working 
diagnosis) and active alternatives must be identified based on the 
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evidence obtained. This list of diseases or differential diagnosis of chest 
pain must then be effectively shared to the patient and his family to 
encourage their active engagement in the clinical decision making, 
which in this case scenario, must be made on which diseases to pursue 
or consider in the process of arriving at the definite diagnosis. Patient 
engagement is associated with improved patient satisfaction and 
outcomes. To effectively inform patients and families regarding the 
clinical problem, patient-centered communication must be employed. 
As described in previous sections, patient-centeredness is being 
respectful of and responsive to individual patient’s preferences and 
needs and ensuring that patient values guide all clinical decisions. 
Common understanding between the family physician and the 
patient and his family will facilitate shared decision making during 
the diagnostic process. Evidence supports the use of decision aids in 

improving knowledge of patients about options and in helping them to 
form accurate expectations and reach choices that are more consistent 
with their values.13 
	 Decision aid is a means of assisting patients and families make 
informed choices about healthcare and is a part of shared decision 
making. It may be an online or a printed tool used to provide patients 
with evidence-based information regarding decisions that need to 
be made, options available and possible outcomes for each option. 
The figure below illustrates a decision aid that contains probabilities 
of underlying diseases of patients presenting with chest pain in the 
primary care setting. Using the decision threshold to help in determining 
which diseases to include in the differential diagnosis, the patient and 
his family may be able to decide on which disease to pursue and test for 
to arrive at the definite diagnosis and subsequent management. 
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	 Chest wall syndrome is the most common cause of chest pain 
in primary care. Diagnostic exams are not necessary as it is clinically 
diagnosed. Clinical findings that can aid in the diagnosis include 
localized muscle tension, stinging pain, pain reproducible by palpation, 
and the absence of a cough. Patients with at least two of these findings 
had a 77% likelihood of chest wall syndrome as the cause of their 
discomfort (LR+ = 3.02), and those with none or one of the findings 
had only an 18% likelihood (LR- = 0.47).10 Eleven patients out of 
100 who consulted for chest pain had stable ischemic heart disease. 
A resting 12-lead ECG is recommended during initial evaluation of 
all patients suspected to have stable ischemic heart disease. Exercise 
stress testing should be considered to confirm coronary artery disease 
(CAD) for patients with chest pain not requiring immediate referral who 
have a low to intermediate pretest probability for CAD.10 Ten out of 100 
patients had psychogenic disorder which may include panic disorder 
and anxiety states. Asking the validated screening question: “In the 
past four weeks, have you had an anxiety attack (suddenly feeling fear 
or panic)?” is good at supporting a diagnosis of panic disorder when 
patients answer yes (LR+ = 4.2) and is good at ruling it out when the 
answer is no (LR- = 0.09).10 

Shared Decision Making

	 Shared decision making is a holistic and collaborative approach to 
address a patient’s troubling situation. The goal is to make the optimal 
decision or intervention, taking in consideration the best available 
clinical evidence and the patient’s informed preference. As discussed in 
previous articles, the SHARE approach involves 5 steps that encourage a 
meaningful discourse between the family physician and the patient and 
his family.14 
	 The first step is to seek active patient participation by letting the 
patient know that they have a choice. Presenting the health problem and 
options in a concise manner, inclusion of caregivers or family members, 
and approbation of patient’s involvement are some of the techniques to 
improve patient engagement. Next is to guide the patient in exploring 
treatment and testing options. Evaluation of the patient’s knowledge of 
his possible courses of action including not undergoing any diagnostic 
exam or treatment and communicating the risks and benefits of each 
option is core to this step. The use of simple language and patient 
decision aids (PDA) in the form of videos, websites or visual aids are 
indispensable. The use of PDAs in patients presenting with chest pain 
has proven to increase knowledge about their disease and engagement 
in decision-making.15 In the clinical scenario, it can be conveyed that a 
more focused history and physical examination, 12-lead ECG and chest 
x-ray are sufficient testing and that the patient may be managed in an 
out-patient setting. Health education and counseling may be started by 
the family physician. The possibility of acute coronary syndrome may 
also be raised, in which case, the patient may need to be referred to 
the hospital for immediate testing and management. The subsequent 
step is to evaluate the patient’s beliefs, expectations and preferences. 
This is achieved by allowing the patient to share their priorities, by 
active listening and by acceding to what the patient values and worries 
most. The patient may prioritize pain management and functionality 
over further testing which may involve additional expenses.  Thus, 

diagnostic exams and associated costs and risks must be discussed 
thoroughly.  Ultimately, a decision has to be reached when the patient 
is comfortable and ready. The decision may also be from the caregiver 
or immediate family.  There should be confirmation of the decision and 
surveillance by scheduling follow-ups.  The final step is evaluating and 
revisiting the decision.
	 However, there are some barriers which must be considered in 
the implementation of shared decision-making. Time limitations, 
application difficulties due to patient attributes and the circumstance 
of the clinical problem have to be considered.  The elderly and 
patients with lower literacy and educational background reportedly 
want less engagement in decisions though they benefit most from it. 
Despite difficulties in conveying information to these patients, good 
communication can alter these patients’ outlook.16 

Evaluating the Effect of the Decision

	 A follow-up on the patient’s status may need to be done within 
the month and evaluate the effect of the agreed plan on the patient’s 
clinical condition. The results of the initial tests must be available, 
and a definitive diagnosis must be made. Other outcomes that may be 
evaluated can be patient satisfaction and improvement or resolution of 
the clinical condition. 

Summary

	 Diagnostic testing may be prioritized based on the differential 
diagnosis established during consultation. In the process of limiting 
the possible causes of a patient’s clinical problem, the family physicians 
must also be able to estimate the probabilities of each condition in 
the list. Studies on differential diagnosis can be cross-sectional or 
prospective in design. A prospective design allows for follow-up of 
patients who were not given final diagnoses on initial evaluation thus, 
minimizing missed diagnosis. In these studies, a group of patients 
bearing similar sign and/or symptom (or clinical problem) are enrolled 
and would undergo a diagnostic process. 
	 In appraising articles on differential diagnosis, it is important to 
look at how similar the study participants are to our patient in terms 
of socio-demographic and clinical characteristics and how well-defined 
the clinical problem is. The process of establishing diagnosis must be 
sufficiently described and should include the criteria for confirming 
diagnosis as well as for ruling out other diseases. Diagnostic work-
up, which may include focused history, physical examination findings 
and laboratory examinations, must be consistently applied to all 
study participants. Results provide proportions or probabilities of the 
underlying diseases. These can be utilized as pre-test probabilities based 
on which decisions on whether to test or treat are made considering 
the diagnostic and therapeutic thresholds set. Point estimates of 
probabilities are precise if both limits of the interval estimates fall on 
the same side of the threshold.
	 Communicating uncertainties in diagnosis is most appropriately 
done by sharing the differential diagnosis with the patient and family. 
Diagnostic tests and associated costs and risks must also be discussed 
to assist the family in deciding on which conditions to pursue in the 
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process of arriving at the definite diagnosis and subsequently, on what 
plan of care and management will be for the patient.
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