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Background: To evaluate workload in emergency rooms (ERs) among clinical specialties including neurology and investigate
characteristics of neurological consultations in ER.

Methods: A nationwide survey was conducted to evaluate the number of specialists, resident physicians/surgeons, and
emergency consultations of each clinical specialty in Korean tertiary referral hospitals from 2018 to 2019. Characteristics of
neurological emergency consultations during the same period were investigated in one of the hospitals that participated.
Results: A total of 23 hospitals were included. Four irrelevant clinical specialties were excluded. The number of neurology
specialists and resident physicians were 12.5/hospital (4.1% of all specialists) and 6.4/hospital (3.4% of all resident
physicians/surgeons), respectively, while the mean numbers of specialists and resident physicians or surgeons per clinical
specialty were 13.7/hospital and 8.6/hospital, respectively. Neurological consultations accounted for 11.0% of all ER
consultations for severe patients (Korean Triage and Acuity Scale level 1-3). Annual ER consultations for severe patients per
neurology specialist was 274.1, which was only second to pediatrics (290.0). Annual ER consultations for severe patients per
resident physician was 406.6 which was 1.6 times higher than the second highest (internal medicine, 247.0). Frequent conditions for
neurological ER consultation were dizziness (24.8%), motor weakness (23.9%), headache (10.6%), dysarthria (9.9%), and seizures
(7.7%). Frequent primary diagnoses were cerebrovascular diseases (29.0%) and episodic and paroxysmal disorders (24.9%).
Conclusions: Workloads of neurology specialists for ER consultation were significantly heavy, and the workload of neurology
resident physicians was the heaviest among all specialties. This should be considered in health care policies.
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Figure 1. Tertiary referral hospitals of 10 Korean health service areas
included in the study. Numerator indicates the number of tertiary
referral hospitals included in the study and denominator indicates all
tertiary referral hospitals in each Korean health service area. By the
Ordinance of the Ministry of Health and Welfare, Jeju island is
included in the Seoul area.
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Table 2. Number of emergency room consultations of each clinical specialties in all 23 tertiary referral hospitals
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Year 2018 Year 2019 Annual average

All KTAS 1-3 All KTAS 1-3 All KTAS 1-3
All specialties 815,369.0 529,696.0 844,169.0 560,076.0 829,769.0 (100.0) 544,886.0 (100.0)
Internal medicine 241,682 192,052 240,208 194,530 240,945.0 (29.0) 193,291.0 (35.5)
Pediatrics 125,943 78,293 124,925 76,272 125,434.0 (15.1) 77,282.5 (14.2)
Neurology 67,098 58,960 69,344 61,379 68,221.0 (8.2) 60,169.5 (11.0)
Orthopedic surgery 61,369 26,987 60,814 27,763 61,091.5 (7.4) 27,375.0 (5.0)
Surgery 46,543 33,880 74,075 51,046 60,309.0 (7.3) 42,463.0 (7.8)
Otorhinolaryngology 43,619 22,542 42,135 21,814 42,877.0 (5.2) 22,178.0 (4.1)
Plastic surgery 42,232 9,310 42,317 9,450 42,274.5 (5.1) 9,380.0 (1.7)
Neurosurgery 39,138 29,586 38,315 30,630 38,726.5 (4.7) 30,108.0 (5.5)
Ophthalmology 36,436 11,609 39,475 16,948 37,955.5 (4.6) 14,278.5 (2.6)
Psychiatry 15,434 10,038 26,281 17,951 20,857.5 (2.5) 13,994.5 (2.6)
Obstetrics and gynecology 20,192 13,282 21,079 15,094 20,635.5 (2.5) 14,188.0 (2.6)
Radiology 26,720 16,194 8,432 5,416 17,576.0 (2.1) 10,805.0 (2)
Urology 16,242 9,291 16,697 9,813 16,469.5 (2.0) 9,552.0 (1.8)
Thoracic surgery 14,034 11,220 14,445 11,462 14,239.5 (1.7) 11,341.0 (2.1)
Dermatology 9,862 2,594 9,306 3,008 9,584.0 (1.2) 2,801.0 (0.5)
Anesthesiology and pain medicine 5,119 1,944 5,367 2,297 5,243.0 (0.6) 2,120.5 (0.4)
Rehabilitation medicine 2,302 1,185 6,823 3,901 4,562.5 (0.5) 2,543.0 (0.5)
Laboratory medicine 56 43 2,392 538 1,224.0 (0.1) 290.5 (0.1)
Pathology 1,025 484 1 1 513.0 (0.1) 242.5(0.0)
Family medicine 169 94 851 442 510.0 (0.1) 268.0 (0.0)
Nuclear medicine 4 3 734 193 369.0 (0.0) 98.0 (0.0)
Radiation oncology 150 105 153 128 151.5 (0.0) 116.5 (0.0)
Mean 37,062.2 24,077.1 38,371.3 25,458.0 37,716.7 (4.5) 24,767.5 (4.5)

Values are presented as number (%). Clinical specialties were sorted by annual average number of all emergency room consultations.

KTAS; Korean Triage and Acuity Scale.
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Specialists in permanent position

Specialists in all position

Resident physicians/surgeons

All KTAS 1-3 All KTAS 1-3 All KTAS 1-3
Pediatrics 470.7 290.0 349.4 215.3 381.3 2349
Neurology 310.8 274.1 236.5 208.6 461.0 406.6
Internal medicine 185.5 148.8 137.1 109.9 307.9 247.0
Neurosurgery 183.5 142.7 144.0 111.9 290.1 225.5
Otorhinolaryngology 250.0 129.3 194.9 100.8 234.9 121.5
Orthopedic surgery 255.1 114.3 166.2 74.5 2159 96.7
Plastic surgery 431.4 95.7 321.5 71.3 326.4 72.4
Surgery 135.4 95.3 100.0 70.4 193.6 136.3
Psychiatry 139.1 93.3 105.1 70.5 106.1 71.2
Ophthalmology 228.6 86.0 147.4 55.5 239.5 90.1
Obstetrics and gynecology 119.6 82.2 86.2 59.2 90.3 62.1
Thoracic surgery 83.3 66.3 67.0 53.4 178.0 141.8
Urology 114.0 66.1 92.8 53.8 202.1 117.2
Dermatology 114.8 335 92.6 27.1 78.6 23.0
Rehabilitation medicine 422 23.5 342 19.0 29.4 16.4
Radiology 38.2 23.5 30.2 18.5 82.5 50.7
Anesthesiology and pain medicine 16.4 6.6 13.1 53 16.2 6.6
Family medicine 6.5 34 4.7 2.5 2.0 1.1
Laboratory medicine 10.2 2.4 8.3 2.0 13.6 32
Nuclear medicine 5.7 1.5 4.7 1.3 10.0 2.6
Pathology 2.8 1.3 2.4 1.2 6.0 2.8
Radiation oncology 1.6 1.3 1.4 1.1 4.2 32
Mean 143.0 81.0 106.3 60.6 157.7 97.0

Clinical specialties were sorted by the number of emergency room consultations for severe (KTAS 1-3) patients per specialist in permanent position.

KTAS; Korean Triage and Acuity Scale.
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Figure 2. Annual emergency room consultations per specialists with permanent position by clinical specialties. KTAS; Korean Triage and Acuity
Scale.
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Figure 3. Annual emergency room consultations per resident physician/surgeon by clinical specialties. KTAS; Korean Triage and Acuity Scale.
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Table 4. Clinical problems requiring neurological consultation in emergency room

Patients Number and rate of admission Number and rate of discharge

Dizziness 1,743 (24.8) 630 (36.1) 1110 (63.7)
Headache 748 (10.6) 235 (31.4) 509 (68.0)
Seizure/transient loss of consciousness 538 (7.7) 177 (32.9) 356 (66.2)
Cognitive or behavioral abnormality 344 (4.9) 229 (66.6) 110 (32.0)
Altered level of consciousness 336 (4.8) 209 (62.2) 122 (36.3)
Other focal neurologic deficits

Motor weakness 1,682 (23.9) 1,299 (77.2) 372 (22.1)

Dysarthria 693 (9.9) 477 (68.8) 213 (30.7)

Somatosensory abnormality 280 (4.0) 141 (50.4) 139 (49.6)

Visual abnormality 217 (3.1) 138 (63.6) 79 (36.4)

Involuntary movement 123 (1.8) 39 (31.7) 84 (68.3)

Balance/gait/coordination difficulty 116 (1.7) 62 (53.4) 54 (46.6)
Miscellaneous

Pain other than headache 44 (0.6) 22 (50.0) 22 (50.0)

Fever 32(0.5) 19 (59.4) 13 (40.6)

Others 129 (1.8) 54 (41.9) 74 (57.4)

Values are presented as number (%).
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Table 5. Primary diagnosis of neurological consultation in emergency room

Number and rate of Number and rate of

Patients admission discharge

Diseases of the nervous system 2,254 (32.1) 915 (40.6) 1,327 (58.9)

Episodic and paroxysmal disorders 1,747 (24.9)

Extrapyramidal and movement disorders 130 (1.9)

Nerve, nerve root and plexus disorders 110 (1.6)

Inflammatory diseases of the central nervous system 94 (1.3)

Other disorders of the nervous system 46 (0.7)

Polyneuropathies and other disorders of the peripheral nervous system 39 (0.6)

Demyelinating diseases of the central nervous system 27(0.4)

Other degenerative diseases of the nervous system 21(0.3)

Diseases of myoneural junction and muscle 20(0.3)

Systemic atrophies primarily affecting the central nervous system 18 (0.3)

Cerebral palsy and other paralytic syndromes 2 (0.0)
Diseases of the circulatory system 2,130 (30.3) 1,924 (90.3) 190 (8.9)

Cerebrovascular diseases 2,036 (29.0)

Other forms of heart disease 40 (0.6)

Other and unspecified disorders of the circulatory system 23(0.3)

Hypertensive diseases 12 (0.2)

Ischemic heart diseases 11(0.2)

Diseases of veins, lymphatic vessels, and lymph nodes, not elsewhere classified 4(0.1)

Pulmonary heart disease and diseases of pulmonary circulation 2(0.0)

Chronic rheumatic heart diseases 1(0.0)

Diseases of arteries, arterioles, and capillaries 1(0.0)
Diseases of the ear and mastoid process 993 (14.1) 236 (23.8) 756 (76.1)
Symptoms, signs, and abnormal clinical and laboratory findings, not elsewhere 589 (8.4) 111 (18.8) 478 (81.2)

classified
Certain infectious and parasitic diseases 197 (2.8) 121 (61.4) 75 (38.1)
Injury, poisoning and certain other consequences of external causes 145 (2.1) 48 (33.1) 93 (64.1)
Diseases of the eye and adnexa 128 (1.8) 76 (59.4) 52 (40.6)
Mental and behavioral disorders 110 (1.6) 18 (16.4) 92 (83.6)
Diseases of the digestive system 79 (1.1) 59 (74.7) 19 (24.1)
Endocrine, nutritional, and metabolic diseases 78 (1.1) 53 (67.9) 23 (29.5)
Diseases of the respiratory system 74 (1.1) 39 (52.7) 34 (45.9)
Diseases of the genitourinary system 74 (1.1) 51(68.9) 23 (31.1)
Neoplasms 70 (1.0) 44 (62.9) 24 (34.3)
Diseases of the musculoskeletal system and connective tissue 69 (1.0) 25 (36.2) 44 (63.8)
Factors influencing health status and contact with health services 13 (0.2) 0(0.0) 13 (100.0)
Diseases of the skin and subcutaneous tissue 10 (0.1) 4 (40.0) 6 (60.0)
Diseases of the blood and blood-forming organs and certain disorders involving 8 (0.1) 4 (50.0) 4 (50.0)

the immune mechanism
Congenital malformations, deformations, and chromosomal abnormalities 4(0.1) 0(0.0) 4 (100.0)

Values are presented as number (%).
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