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Purpose: The data on the diagnostic contribution of general internal medicine (GIM) consultations for undiagnosed health problems from 
specialists are scarce. This study aims to explore the role of generalists as diagnostic medicine consultants in tertiary care settings.
Patients and Methods: We conducted a retrospective observational study at a Japanese university hospital. GIM consultations for 
diagnosis from other departments on outpatients aged ≧ 20 years from January 2018 to December 2020 were included. Data were 
extracted from electronic medical records. The primary outcome was new diagnosis rates. The secondary outcomes were new 
diagnosis rates with clinical significance and clinical outcomes at 90 days from the index visit.
Results: A total of 328 patients were included. The top five consulting departments were orthopedics (17.0%), cardiovascular (10.3%), 
otorhinolaryngology (8.8%), neurology (8.8%), and gastroenterology (7.9%). GIM identified 456 chief complaints (CCs), and the top five 
were fever (10.9%), abnormal laboratory results (8.3%), fatigue (5.9%), and pain (7.4%) or numbness (4.6%) in the extremities. There were 
139 (104/328 patients: 31.8%) specialty consultations from GIM, and the top five departments were rheumatology (21.1%), gastroenter
ology (19.2%), orthopedics (9.6%), psychiatry (9.6%), and neurology (9.6%). In total, 277 new diagnoses were established in 232 patients 
(70.7%), and 203 patients had new diagnoses with clinical significance (61.8%). Clinical outcomes at 90 days from the time of the index visit 
were resolution/improvement (60.7%), unchanged/worsened (22.3%), and unknown (17.0%).
Conclusion: Over 70% of GIM consultations from other departments established new diagnoses with favorable outcomes in >60% of the 
patients.
Keywords: consultation, specialists, diagnostic error, diagnostic excellence, diagnostic uncertainty

Introduction
Generalists perform various tasks, including long-term chronic disease management, handling patients with complex 
medical problems, and health promotion or disease prevention.1 Gatekeeping is one of their important roles, and they 
assess every new patient and decide the need for specialist referral.2,3 Accurate diagnoses of undiagnosed health 
problems is essential for gatekeeping. An experimental study by Hashem et al using mock scenarios based on actual 
patient charts revealed that generalists had better diagnostic accuracy than other internal medicine sub-specialties 
(cardiology, hematology, and infectious diseases).4

Diagnostic errors, defined as “the failure to (a) establish an accurate and timely explanation of the patient’s health 
problem(s) or (b) communicate that explanation to the patient”,5 are common problems in daily practice. According to recent 
studies, diagnostic errors occur in approximately 5% of outpatients,5,6 and one-third of them result in avoidable patient harm, 
including death.6,7 Inappropriate referral and a lack of appropriate differential diagnoses are risk factors of diagnostic errors.2,8 

Some studies reported that specialists see more patients with stable chronic diseases than generalists9–11 in daily practice; 
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therefore, when they encounter patients with undiagnosed new health problems that are irrelevant to their specialty domain, 
more unnecessary cross-referrals to other specialists and diagnostic tests occur,9,11,12 which result in diagnostic errors, patient 
harm, and consumption of healthcare resources.2,5 Indeed, a previous study showed that approximately 10% of infectious 
disease consultations from other specialty departments associated with fever or inflammation of undetermined origin were due 
to non-infectious diseases.13 In such a situation, generalists can work as “diagnostic medicine consultants” for undiagnosed 
health problems to improve patient experience and reduce healthcare costs. Previous studies have demonstrated the diagnostic 
advantages of generalists in primary and secondary care settings, and the rate of new diagnoses was approximately 10%;14,15 

however, research on referrals from specialists to generalists in tertiary care settings (ie, facilities providing highly technical 
and specialized care for patients with unusually severe, complex, or uncommon health problems)16,17 is limited.18 Therefore, 
the role of generalists as diagnostic medicine consultants in tertiary care settings has not yet been well explored. If this role is 
delineated, generalists can qualify as diagnostic specialists in any healthcare setting. This study aimed to reveal the role of 
generalists as diagnostic medicine consultants in tertiary care settings. Through this study, we could illustrate an ideal 
healthcare system framework between specialists and generalists to optimize diagnostic pathways and diagnostic excellence.7

Materials and Methods
Study Design
This single-center, retrospective, observational study was conducted at the Dokkyo Medical University Hospital (DMUH) in 
Japan. The Department of Diagnostic and Generalist Medicine (DGM) in DMUH covers the role of usual departments of 
general internal medicine (GIM) in Japan, which includes medical outpatient clinic, urgent care clinic, emergency medicine, 
and hospital medicine. Further, DGM serves a special role as a diagnostic medicine department that receives referrals of 
difficult-to-diagnose cases from within DMUH and from other hospitals in Japan and abroad. In addition to DGM, DMUH has 
28 major specialty departments (Table 1), while it does not have some departments such as the department of infectious 
diseases or geriatric medicine seen in many tertiary care settings. We included GIM consultations for diagnosis from other 
departments in DMUH on outpatients aged ≧ 20 years from January 2018 to December 2020. We excluded GIM 
consultations for reasons other than diagnosis (eg, treatment for an established diagnosis).

Ethical Consideration
The study was approved by the independent ethics committee of DMUH (No. R-47-10J). We followed the Declaration of 
Helsinki and The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines.19 The 
written informed consent was waived by the ethics committee under the condition that we used an opt-out method. We 
informed patients by showing the detailed information of the study in the GIM outpatient waiting area.

Data Collection and Definition
First, we extracted data on patient age, sex, and consulting specialty departments. Second, two out of four researchers 
(MY, YH, SH, and ST) independently reviewed patients’ electronic medical records and collected the following data: 
chief complaints (CCs), specialty consultations from GIM (the number and name of specialty departments), new 
diagnoses, clinical outcome at 90 days from the time of the index visit, and the duration between the index consultation 
visit and the end of follow-up at GIM. When a new diagnosis was established, we entered the name, International 
Classification of Diseases-10 (ICD-10) category (version: 2019), likelihood (definite or suspected), relation with CCs 
(yes or no), and clinical significance (yes or no). We defined definite diagnosis as correct diagnosis with sufficient 
evidence, and suspected diagnosis as correct diagnosis with insufficient evidence. Clinical significance was defined as 
”any new treatment was started based on new diagnoses, the patient’s symptoms improved or disappeared after follow-up 
observation under new diagnoses, or any useful information for subsequent patient and family decision-making was 
provided based on new diagnoses.” Clinical outcomes at 90 days from the time of the index visit were divided into the 
following three categories: resolved or improved, unchanged or worsened, and unknown. Inconsistencies in judgments 
between the first and second researchers were resolved by discussion with a third independent researcher.
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Outcomes
The primary outcome was rate of new diagnoses established in GIM consultations. The secondary outcomes were rate of 
newly established diagnoses with clinical significance and clinical outcomes (resolution/improvement, unchanged/ 
worsened, or unknown) at 90 days from the time of the index visit.

Table 1 Summary of Consultations Between General Internal Medicine (GIM) and Specialty Departments

GIM Consultations From Specialty Departments (n=328) Specialty Consultations From GIM (n=139)

Orthopedic Surgery 56 (17.0%) Rheumatology 22 (15.8%)

Cardiovascular Medicine 34 (10.3%) Gastroenterology 20 (14.3%)

Otorhinolaryngology, Head and Neck Surgery 29 (8.8%) Orthopedic Surgery 10 (7.1%)

Neurology 29 (8.8%) Psychiatry 10 (7.1%)

Gastroenterology 26 (7.9%) Neurology 9 (6.4%)

Endocrinology and Metabolism 18 (5.4%) Otorhinolaryngology, Head and Neck Surgery 8 (5.7%)

Urology 17 (5.1%) Cardiovascular Medicine 7 (5.0%)

Psychiatry 15 (4.5%) Ophthalmology 7 (5.0%)

Surgery 14 (4.2%) Obstetrics and Gynecology 7 (5.0%)

Pulmonary Medicine and Clinical Immunology 14 (4.2%) Endocrinology and Metabolism 6 (4.3%)

Neurologic Surgery 11 (3.3%) Hematology and Oncology 6 (4.3%)

Nephrology and Hypertension 9 (2.7%) Pulmonary Medicine and Clinical Immunology 4 (2.8%)

Anesthesiology 9 (2.7%) Anesthesiology 4 (2.8%)

Cardiac and Vascular Surgery 8 (2.4%) Surgery 3 (2.1%)

Ophthalmology 8 (2.4%) Dermatology 3 (2.1%)

Obstetrics and Gynecology 7 (2.1%) Breast Center 3 (2.1%)

Dermatology 5 (1.5%) Urology 2 (1.4%)

Hematology and Oncology 5 (1.5%) Neurologic Surgery 2 (1.4%)

Oral and Maxillofacial Surgery 3 (0.9%) Radiology 2 (1.4%)

Radiology 3 (0.9%) Nephrology and Hypertension 1 (0.7%)

Health Care 2 (0.6%) Oral and Maxillofacial Surgery 1 (0.7%)

Plastic and Reconstructive Surgery 2 (0.6%) Plastic and Reconstructive Surgery 1 (0.7%)

Emergency and Critical Care Medicine 1 (0.3%) General Thoracic Surgery 1 (0.7%)

Pediatrics 1 (0.3%) Cardiac and Vascular Surgery 0 (0.0%)

Pediatric Surgery 1 (0.3%) Health Care 0 (0.0%)

Rheumatology 1 (0.3%) Emergency and Critical Care Medicine 0 (0.0%)

General Thoracic Surgery 0 (0.0%) Pediatrics 0 (0.0%)

Breast Center 0 (0.0%) Pediatric Surgery 0 (0.0%)
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Statistical Analysis
Continuous data are presented as median with 25th and 75th percentiles. Categorical data are presented as count and 
proportion (%) and were compared using the chi-squared test or Fisher’s exact test. For the primary outcome, we calculated 
the rate of new diagnoses established in GIM consultations with a 95% confidence interval (CI) by dividing the number of new 
diagnoses by the total number of consultation cases. We calculated inter-researcher agreement between first and second 
researchers for the overall new diagnoses, by dividing the number of cases where both researchers gave the same decision (ie, 
the establishment of new diagnoses) by the number of cases where at least one researcher gave that decision. We also 
calculated the rate of new diagnoses (overall, definite, and suspected), CC-related new diagnoses, new diagnoses with clinical 
significance, and clinical outcomes at 90 days from the time of the index visit in sub-groups with or without specialty 
consultation from GIM. All p-values in the statistical tests were two-tailed, and p-values < 0.05 were considered statistically 
significant. All statistical analyses were conducted using R software (version 4.1.0; R Foundation for Statistical Computing). 
Based on the previous studies and our pilot data,14,15,20 we estimated the prevalence of diagnosis in our study population as 
25%. Considering an acceptable margin of error of 5% at a 95% confidence level, we estimated a sample size of 289 patients.

Results
From a total of 333 eligible patients, we excluded five due to consultation not for diagnosis (Figure 1). Therefore, a total of 328 
patients were included in the analysis. The median age was 58.0 years (42.0–72.5), and 142 (43.3%) were women. The median 
duration between the index consultation visit and end of follow-up at GIM was 22 days (range, 6.75–91.0 days).

During the study period, 26 out of 28 specialty departments consulted with GIM, and the top five consulting 
departments were orthopedic surgery (17.0%), cardiovascular medicine (10.3%), otorhinolaryngology, head and neck 
surgery (8.8%), neurology (8.8%), and gastroenterology (7.9%) (Table 1). We identified a total of 456 CCs, and the top 
five were fever (10.9%), abnormal laboratory results (8.3%), pain in the extremities (7.4%), fatigue (5.9%), and 
numbness in the extremities (4.6%) (Table 2 and Table S1).

There were 139 specialty consultations from GIM (104/328 patients: 31.8%), and of these patients, 27/104 (25.9%) required 
two or more consultations. GIM consulted with 23 out of 28 specialty departments, and the top five departments were 
rheumatology (21.1%), gastroenterology (19.2%), orthopedic surgery (9.6%), psychiatry (9.6%), and neurology (9.6%) (Table 1).

In total, 277 new diagnoses were established in 232/328 patients (70.7%, 95% CI 65.4–75.6); 35/328 patients (10.7%) 
had two new diagnoses, and 6/328 patients (1.8%) had three new diagnoses. The inter-researcher agreement on the 

Figure 1 Flowchart of this study. 
Abbreviation: GIM, general internal medicine.
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overall new diagnoses was 67.4% (176/261). Definite new diagnoses were established in 100/328 patients (30.4%, 95% 
CI 25.5–35.7). Of the 328 patients, 223 (67.9%, 95% CI 62.3–72.7) had CC-related new diagnoses. A total of 203 
patients had new diagnoses with clinical significance (203/328, 61.8%, 95% CI 56.7–67.4). The top five ICD-10 
categories of new diagnoses were the musculoskeletal system and connective tissue (15.5%); mental and behavioral 
(13.3%); endocrine, nutritional, and metabolic (13.3%); nervous system (9.7%); and symptoms, signs, and abnormal 
clinical and laboratory findings, not elsewhere classified (8.6%) (Figure 2). Table S2 shows details of the new diagnoses. 
Clinical outcomes at 90 days from the time of the index visit were as follows: resolution or improvement, 199/328 

Table 2 Main Chief Complaints

Chief Complaints Total (n=456)

Fever 50 (10.9%)
Abnormal laboratory results 38 (8.3%)

Pain in the extremities 34 (7.4%)

Fatigue 27 (5.9%)
Numbness in the extremities 21 (4.6%)

Abdominal pain 20 (4.3%)

Edema 18 (3.9%)
Back pain 16 (3.5%)

Loss of appetite 13 (2.8%)
Joint pain/Joint swelling 11 (2.4%)

Chest pain/Chest discomfort 11 (2.4%)

Neck pain 11 (2.4%)
Cancer of unknown primary 11 (2.4%)

Others* 175 (38.3%)

Figure 2 International Classification of Diseases-10 categories of new diagnoses. Horizontal axis is the number of diagnoses.
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(60.7%); unchanged or worsened, 73/328 (22.3%); and unknown, 56/328 (17.0%). Table 3 shows the comparison of 
diagnoses and clinical outcomes between patients with and without specialty consultations from GIM.

Patients with specialty consultations from GIM had significantly higher rate of new diagnoses (overall and definite), 
CC-related new diagnoses, and new diagnoses with clinical significance than those without specialty consultations from 
GIM. More patients with specialty consultation from GIM had favorable outcomes (72.1% vs 55.4%, P<0.001).

Discussion
In our study at a general hospital in Japan, the rate of new diagnoses in outpatient-based GIM consultations was 70.7%. 
Most of the new diagnoses were CC-related and clinically significant. Over 80% of the departments interacted with GIM 
via consultations for diagnosis, and approximately one-third of the patients had specialty consultations from GIM. 
Symptoms improved in 60.7% of the patients and remained unchanged or worsened in 22.3%.

We demonstrated that various specialty departments consulted with GIM for numerous symptoms, and GIM made 
diagnoses of wide-ranging diseases. This indicates that generalists work as clinical hubs in tertiary care settings. While 
the categories of specialty departments were different from those in our study, other previous studies have demonstrated 
similar results.18,21 In addition, we showed that generalists could complete approximately 70% of consultations without 
further specialty consultations (224/328), and 60.7% of the patients (199/328) experienced symptom resolution or 
improvement within 90 days, regardless of the presence of diagnoses. Furthermore, patients with specialty consultations 
from GIM had a higher rate of definite diagnoses than those without specialty consultations from GIM (55.8% vs 18.8%, 
p<0.001). This implies that generalists distinguish patients who need specialty consultation appropriately, ie, they refer 
some patients with specific diseases to appropriate specialists, while they manage other patients with undiagnosed health 
problems without specialist assistance. By functioning as effective clinical hubs in tertiary care settings, generalists could 
reduce inappropriate or unnecessary consultations and the burden to specialists, and improve patient outcomes.

Fever, abnormal laboratory results (elevated C-reactive protein was the most common), pain in the extremities, 
fatigue, and numbness in the extremities were the top five CCs. The musculoskeletal system, connective tissue, and 
mental and behavioral categories were the main ICD-10 categories of new diagnoses. This indicates that specialists in 
tertiary care settings often refer patients with non-specific or uncertain problems to generalists. Some previous studies 

Table 3 The Comparison of Diagnosis and Clinical Outcome between Patients with and without 
Additional Specialist Consultation from General Internal Medicine (GIM)

Patients With 
Specialty 
Consultation From 
GIM (n = 104)

Patients Without 
Specialty Consultation 
From GIM (n = 224)

p value

Overall new diagnoses 89/104 (85.5%) 143/224 (63.8%) <0.001a

Definite new diagnoses 58/104 (55.8%) 42/224 (18.8%) <0.001a

Suspected new diagnoses 31/104 (29.8%) 101/224 (45.1%) 0.009a

CC-related new diagnoses 88/104 (84.6%) 135/224 (60.3%) <0.001a

New diagnoses with clinical significance 83/104 (79.8%) 120/224 (53.6%) <0.001a

Clinical outcome <0.001b

Resolved or improved 75/104 (72.1%) 124/224 (55.4%)

Unchanged or worsened 25/104 (24.0%) 48/224 (21.4%)

Unknown 4/104 (3.8%) 52/224 (23.2%)

Notes: aFisher’s exact test, bchi-squared test. 
Abbreviations: CC, chief complaint; GIM, general internal medicine.
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showed that general symptoms such as fatigue or fever were the most frequent reasons for referral to generalists (up to 
40%),14,15,18 or that generalists in primary and secondary care settings also frequently encounter patients with health 
problems associated with the musculoskeletal system and psychiatry.22,23 We feel stress or anxiety due to the uncertainty 
of patients’ symptoms, which leads to excessive testing and increasing healthcare costs.24 Therefore, it is valuable for 
generalists to handle non-specific or uncertain problems appropriately. We assume that generalists are used to managing 
these types of problems because many generalists have published research on fever or inflammation of unknown 
origin,20,25–27 and Breivik et al showed in their research on chronic pain in 15 European countries and Israel that general 
practitioners (GPs) saw 70% of the patients.28 Additional training in non-specific or uncertain health problems, 
musculoskeletal pathology, and psychiatric conditions in the GIM curriculum in medical school and continuing medical 
education would strengthen knowledge base of generalists in the domains that are not covered by other specialists. This 
would further enhance their value in any healthcare setting.

The overall new diagnosis rate in our study (70.7%) was higher than that of the two previous studies in the 
Netherlands.14,15 They studied the outcomes of GIM second opinions in a university hospital, and the new diagnosis 
rate was approximately 10%. We attribute this gap to differences in data collection. While they included only definite 
diagnoses to calculate the new diagnosis rate, we included all diagnoses, regardless of their likelihood. As mentioned 
above, generalists encounter many patients with poorly defined conditions, and Rosendal et al reported in their study that 
GPs see approximately 36% of patients with symptoms without any specific diagnosis.29 Based on this, we included not 
fully established diagnoses because evaluating such an uncertain entity would describe the real value of generalists. The 
small difference between the rate of overall and CC-related new diagnoses, and the large gap between the rate of overall 
and definite new diagnoses indicate that generalists make valid but uncertain diagnoses.

There are many recent reports on diagnostic excellence.7,30,31 Diagnostic excellence refers to making accurate and 
timely diagnoses while allowing diagnostic uncertainty through cost-effective and patient-centered processes.7,30,31 Our 
results show that generalists contribute significantly to diagnostic excellence in tertiary care settings. Although previous 
studies have reported that multidisciplinary, team-based activities could improve diagnoses,31,32 we suggest building 
a new standardized system that includes a high-performance team with generalists as diagnostic medicine specialists and 
specialized departments for diagnostic quality management to achieve better diagnostic excellence. Future multicenter 
studies are needed to quantify the practical benefits derived from diagnostic excellence provided by generalists, such as 
healthcare cost reduction.

This study has several limitations. First, this was a single-center, retrospective, observational study. Second, we did 
not have some specialty departments, such as the department of infectious diseases, which deals with patients with fever 
or inflammation of undetermined origin.13,33,34 This would increase the percentage of fever and elevated C-reactive 
protein in CCs, and might have affected the results. Third, the rate of definite new diagnoses with the agreement of the 
two researchers was relatively low (approximately 20%). We think this was due to the many functional diseases for 
which clinicians found it difficult to reach a consensus. A strict definition of definite diagnosis might have led to this 
result. Fourth, the time between the index specialist visit and the GIM consultation might contribute to a better diagnostic 
rate by generalists. Generalists can work with more symptoms and test results. During this period, much information 
would help the clinical reasoning process. To address this “20/20 hindsight” issue and confirm the diagnostic superiority 
of generalists, we need an additional study comparing a matched cohort of patients with or without GIM consultations 
during the same period. Finally, we included only outpatients; therefore, additional studies focusing on inpatient GIM 
consultations are needed in the future.

Conclusion
In tertiary care hospitals, the GIM department could provide efficient diagnostic support to patients and other depart
ments by functioning as a diagnostic center that directly leads to the relevant diagnosis. Further, the department could 
serve as a diagnostic hub that refers patients to the optimal department for diagnosis, contributing to the overall 
diagnostic quality. Hospitals may achieve diagnostic excellence by developing a system that can collaborate effectively 
between GIM and other departments for undiagnosed patients.
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