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Relationship between the Distribution of Comorbidity and Length of Stay and
Medical Cost for Planning Integrated Community Care Services among
Inpatients at a Seoul Municipal Hospital
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Cheonan; *Department of Preventive Medicine and Public Health, Ajou University School of Medicine, Suwon; “Seoul Health Foundation, Seoul, Korea

Background: This study is to investigate the association between the distribution of multimorbidity and length of stay and medical
expenses among inpatients in a municipal hospital to achieve an integrated care setting.

Methods: We used the exploratory factor analysis and the generalized estimating equation model to analyze the data from patients
living in the northeast region of Seoul, who were hospitalized from January 2017 to December 2017 in a municipal hospital.
Results: As a result of the factor analysis, seven types of multiple chronic diseases were classified. Among the elderly patients
admitted to municipal hospitals, the burden of medical expenses was mainly influenced by the length of stay (B=310,719, p-value
<0.0001), not the type of disease (all not significant). Length of stay were mainly due to psychiatric illness (factor 1: B=4.323, p-value
<0.0001) related to the brain and metabolic diseases (factor 2: B=2.364, p-value=0.003).

Conclusion: This study showed that the medical expenses of the elderly patients were largely due to prolonged hospitalization, not
multimorbidity. Therefore, it is necessary to develop an integrated care paradigm strategy cope with the multimorbidity of the elderly
in the community and to alleviate the socio-economic burden.
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Table 1. General characteristics

Characteristic Value

Gender

Male 638 (51.8)

Female 593 (48.2)
Age (yr)

<29 10 (0.8)

30-39 32 (26)

40-49 73 (5.9)

50-59 169 (13.7)

6069 262 (21.3)

>70 685 (55.7)
Medical department

Internal medicine 697 (56.6)

Mental health medicine 28 (2.3)

Neurology 165 (13.4)

Rehabilitation medicine 341 (27.7)
National health insurance

Health insurance 1,022 (83.0)

Type 1 medical aid 197 (16.0)

Type 2 medical aid 9(0.7)

Health care disabled 3(0.2)
Daytime ward

Daytime ward 31 (25)

Etc. 1,200 (97.5)
Length of stay (day) 47.2+31.9

14,070,847+12,711,823

Values are presented as number (%) or meansstandard deviation.

Medical cost (Korea won)

BZIMESISIX| 2019;29(4):445-453

Table 2. Distribution of chronic disease among inpatients

QB BT LI ANYS 0 mviske] B« YR 9

Chronic disease No. (%)
Cancer 279 (12.5)
Stroke 208 (9.3)
Dementia 205 (9.2)
Chronic gastritis 202 (9.1)
Diabetes 195 (8.7)
Lipid metabolism disorder 179 (8.0)
Depression 131 (5.9)
Asthma/chronic obstructive pulmonary disease 13 (5.1)
osteoporosis 82 (3.7)
Insomnia 72 (32)
Anemia 62 (2.8)
Renal failure 53 (2.6)
Deep vein 52 (2.3)
Parkinson's disease 51 (2.3)
Unrest 47 (2.1)
Enlarged prostate 44 (2.0)
Knee joint 43 (1.9)
Chronic ischemic heart disease 30 (1.3)
Liver disease 26 (1.2)
Neuropathy 24 (1.1)
Thyroid abnormalities 21 (0.9
Heart failure 17 (0.8)
Chronic back pain 16 (0.7)
Allergy 15 (0.7)
Atherosclerosis/peripheral artery lung 13 (0.6)
Ambassador disturbance/gout 9 (04)
Dizziness 8 (0.4)
Incontinence 6 (0.3)
High urban decline 5(0.2)
Varicose veins 5(02)
Non-inflammatory gynecological diseases 3(0.7)
Somatic disorder 3(0.)
Migraine/chronic headache 3(0.1)
High blood pressure 2 (0.1)
Psoriasis 1(0.0)
Chronic hepatitis/gallstones 1(0.0)
Hypotension 1(0.0)
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Table 3. Results from factor analysis of inpatients

Disease ICD-10 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6  Factor 7
Eigenvalue 313 2.38 214 201 1.80 1.69 1.69
Proportion 0.04 0.02 0.02 0.02 0.02 0.02 0.02
Disorders of psychological development (F80-F89) F80-89 0.03 0.00 0.01 0.02 0.00 -0.02 0.71
Benign neoplasms (D10-D36) D10-36 0.00 0.04 -0.02 0.01 -0.03 0.00 069
Inflammatory diseases of female pelvic organs (N70-N77) N70-77 0.07 0.01 0.00 0.03 0.00 0.00 0.63
Factors influencing health status and contact with health services (Z00-799) Z00-99 0.02 0.39 0.01 0.00 -0.02 0.01 0.30
Diseases of oral cavity, salivary glands and jaws (KOO-K14) Koo-14 0.02 -0.08 0.00 0.58 0.08 0.00 0.19
Other diseases of the urinary system (N30-N39) N30-39 0.39 0.05 0.02 0.01 0.16 0.00 0.18
Neurotic, stress-related and somatoform disorders (F40-F48) FA0-48 0.16 -0.05 0.16 0.01 0.26 0.03 0.11
Episodic and paroxysmal disorders (G40-G47) G40-47 0.34 0.27 0.00 0.00 0.18 -0.07 0.1
Diseases of oesophagus, stomach and duodenum (K20-K31) K20-31 0.26 0.53 -0.04 0.02 0.01 0.09 0.10
Disorders of bone density and structure (MB0-M85) MB0-94 0.23 031 -0.01 0.00 0.01 0.00 0.08
Diabetes mellitus (E10-E14) E10-14 0.26 -0.07 0.05 0.10 0.10 -0.06 0.06
Organic, including symptomatic, mental disorders (FO0-F09) F00-09 0.69 0.04 -0.05 0.01 0.01 0.08 0.05
Pulmonary heart disease and diseases of pulmonary circulation (126-128) 126-28 0.02 -0.06 0.00 0.00 -0.01 0.66 0.04
Extrapyramidal and movement disorders (G20-G26) (G20-26 0.25 -0.03 0.00 0.01 -0.02 0.01 0.04
Cerebrovascular diseases (I60-169) 160-69 0.65 0.22 -0.03 0.09 -0.08 -0.03 0.02
External causes of morbidity and mortality (VO1-Y98) V01-Y98 -0.01 0.19 004 001 0.62 0.00 0.01
Ischaemic heart diseases (120-125) 120-25 0.06 0.07 0.17 0.04 0.13 -0.02 0.01
Other nutritional deficiencies (E50-E64) E50-64 0.09 0.69 -0.03 -0.01 0.04 -0.03 0.01
Injury, poisoning and certain other consequences of external causes (S00-T98)  S00-T98 0.07 0.30 -0.04 0.03 0Mm 0.06 0.00
Glaucoma (H40-H42) HA0-42 0.01 -0.01 099 0.00 -0.01 0.00 0.00
Disorders of vitreous body and globe (H43-H4b) H43-45 0.01 0.01 0.99 0.00 -0.01 0.00 0.00
Codes for special purposes (U00-U99) U00-99 0.06 0.05 0.02 0.00 -0.01 0.00 0.00
Disorders of eyelid, lacrimal system and orbit (HO0-HO6) HO0-06 0.12 -0.09 0.02 0.01 0.21 -0.02 0.00
Sequelae of infectious and parasitic diseases (B30-B94) BI0-94 0.01 0.02 0.00 0.00 0.00 083 -0.01
Deforming dorsopathies (M40-M43) M40-54 01 0.04 0.00 0.01 0.56 0.01 0.02
Disorders of skin appendages (L60-175) L60-75 003 0.00 0.00 0.92 -0.01 0.00 -0.02
Chronic kidney disease N18 0.09 0.14 0.10 012 0.29 -0.03 -0.02
Aplastic and other anaemias (D60-D64) D60-64 0.14 004 0.23 001 0.03 0.05 -0.03
Diseases of arteries, arterioles and capillaries (I70-179) [70-79 0.01 -0.06 0.01 0.00 0.75 0.01 0.03
Abnormal findings on diagnostic imaging and in function studies, without R00-99 0.22 0.45 0.16 -0.02 003 003 -0.03
diagnosis (R90-R99)
Metabolic disorders (E70-E90) E70-90 051 0.32 0.07 0.02 0.06 0.03 -0.04
Certain conditions originating in the perinatal period (PO0-P96) P00-96 0.03 0.00 0.00 0.88 -0.02 -0.01 -0.04
Tuberculosis (A15-A19) A15-19 0.01 0.02 0.00 0.00 0.00 069 -0.05
Mood (affective) disorders (F30-F39) F30-39 0.60 0.01 0.06 0.00 0.11 003 -0.05
Cerebral palsy and other paralytic syndromes (G80-G83) (80-83 0.24 0.65 -0.03 0.02 0.02 -0.03 -0.05
Intestinal infectious diseases (AOC-AQ9) A00-09 0.08 -0.07 0.00 0.02 0.08 0.00 -0.06
Other forms of heart disease (130-152) 130-52 0.35 -0.07 0.14 -0.03 0.1 0.00 -0.08
QOther diseases of intestines (K55-K64) K55-63 0.23 0.02 0.00 0.01 0.07 -0.02 -0.09

Bold type is considered statistically significant.
ICD-10, International Classification of Diseases, 10th revision.
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Table 4. Analysis of medical expenses of inpatients admitted to hospital
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. Model 1 Model 2
Variable
B 95% Cl pvalue B 95% CI pvalue

Disease

Factor 1 1,925,59% 871,487 to 2,979,706 0.000 -581,881 -1,259,512 to 95,749 0.092

Factor 2 1,500,902 518,570 to 2,483,234 0.003 -141,166 -765,702 to 483,370 0.658

Factor 3 -188,045 640,919 to 264,829 0.416 94,170 -378,979 to 190,640 0.517

Factor 4 878,601 343,075 to 1,414,128 0.001 263,855 74,645 to 602,355 0.127

Factor 5 496,207 -195,253 to 1,187,668 0.160 109,585 -325,739 to 544,909 0.622

Factor 6 1,236,536 395,918 to 2,077,154 0.004 107,213 -425,155 to 639,581 0.693

Factor 7 803,158 -50,617 to 1,656,932 0.065 413,790 -123,498 to 951,078 0.131
Age (vs. =70 yr)

<29 -462,255 10,910,000 to 9,989,929 0.931 2502424 -4,071,878 to 9,076,727 0.456

30-39 5030,762  -183,069 to 10,244,594 0.059 3,416,575 136,933 to 6,696,216 0.041

40-49 -321577  -3,958,663 to 3,315,508 0.862 1,322,181 -966,635 to 3,610,996 0.258

50-59 928988  -1,598,291 to 3,456,268 0.471 428715  -1,160,653 to 2,018,083 0.597

60-69 -310706  -2,480,154 to 1,858,741 0.779 192104 1,172,308 to 1,556,516 0783
Gender (vs. female)

Male 307545  -1,409,213 to 2,024,303 0.726 295246 -784,228 to 1,374,720 0.592
Medical department (vs. internal medicing)

Mental health medicine -5,392,645  -10,400,000 to -385,901 0.035 9,302,158 -12,460,000 to -6,146,325 <0.0001

Neurology 6,615,764 3,683,656 to 9,547,872 <0.0001 -1,364,612  -3,262,070 to 532,846 0.159

Rehabilitation medicine 4507636 1,691,762 to 7,323,509 0.002 2,640,261  -4,455,860 to -824,662 0.004
National health insurance (vs. health insurance)

Type 1 medical aid -2,795610  -4,852,739 to -658,481 0.010 -1,639,958  -2,960,09 to -319,822 0.015

Type 2 medical aid -6,951,747  -15210,000 to 1,307,252 0.099 4,312,557 9,507,822 to 882,707 0.104

Health care disabled 8,597,808  -7,738,846 to 24,934,462 0.302 6,292,033  -3,981,050 to 16,565,116 0.230
Daytime ward (vs. etc.)

Daytime ward -5,738,051  -10,330,000 to -1,144,870 0014 -27,340,000 -30,470,000 to -24,210,000 <0.0001
Length of stay (10,000 Korean won) 310,719 293,253 to 328,185 <0.0001

Cl, confidence interval.

BZIMESISIX| 2019;29(4):445-453

https://kshpa.jams.or.kr/co/main/jmMain.kci 449



Kim JH, et al. * Relationship between the Comorbidity Patterns and Length of Stay and Medical Cost for Integrated Community Care

Services

Table 5. Analysis of length of stay of inpatients admitted to hospital

. Model 1 Model 2
Variable
B 95% Cl pvalue B 95% Cl pvalue

Disease

Factor 1 8.070 5432 to 10.708 <0.0001 4323 2651 to 5.9% <0.0001

Factor 2 5.285 2826 to 7.743 <0.0001 2.364 0810 to 3919 0.003

Factor 3 -0.302 -1.435 to 0.831 0.601 0.064 0649 to 0.777 0.861

Factor 4 1.979 0638 to 3.319 0.004 0.269 0579 to 1.117 0.535

Factor 5 1.244 -0.486 to 2.975 0.159 0279 0811 to 1.368 0616

Factor 6 3635 1531 to 5.738 0.001 1.228 -0.101 to 2558 0.070

Factor 7 1.253 -0.884 to 3.390 0.250 -0.310 -1.656 to 1.037 0.652
Age (vs. =70 yr)

<29 -9.5M -35.698 to 16.615 0.475 -8.642 -25.089 to 7.805 0.303

30-39 5.195 -7.853 to 18.243 0.435 -4.594 -12.817 to 3.628 0.274

40-49 -5.290 -14.392 to 3.812 0.255 -4.664 -10.388 to 1.059 0.110

50-59 1.610 -4.715 to 7.935 0618 -0.198 -4.176 to 3.780 0.922

60-69 -1.618 -7.047 to 3811 0.559 -1.014 -4.428 to 2.400 0.561
Gender (vs. female)

Male 0.040 -4.257 to 4.336 0.986 -0.559 -3.261 to 2.143 0.685
Medical department (vs. internal medicing)

Mental health medicine 12.582 0.053 to 25.112 0.049 23.076 15.175 to 30.976 <0.0001

Neurology 25,684 18.346 to 33.021 <0.0001 12.810 8.140 to 17.480 <0.0001

Rehabilitation medicine 23.004 15.958 to 30.051 <0.0001 14.233 9.775 to 18.691 <0.0001
National health insurance (vs. health insurance)

Type 1 medical aid -3.591 -8.839 to 1.658 0.180 1772 -1.542 to 5.085 0.29%

Type 2 medical aid -8.4% -29.162 to 12.174 0.421 5.034 -7.985 to 18.052 0.449

Health care disabled 71421 -33.462 to 48.304 0.722 9310 -35.033 to 16.414 0478
Daytime ward (vs. etc.)

Daytime ward 69.523 58.028 to 81.017 <0.0001 80.688 73434 to 87.943 <0.0001
Medical cost (day) 0.020 0.018 to 0.021 <0.0001

Cl, confidence interval.

83119 Q1A ko] 15H$] F7Fe=5 1,925,596 (p<0.001) F-A|

e

2o Golah Z71etg o, 2l 204 aQlAz|gko] 15H9]
Z718H=E 1,500,902 U (p=0.003) EA| 2 © & §-0J51 A Z7}5} et
ESH A ALSE SAIRE 1 204 BA AT} 2911, 212, 8913
B FAACE FolstAlE (ko) ezt whE AJol5
2 9ITH(Table 4).

Table 504 &= FLEH4E A ALRE Fa1 FEAH L] A
S AskgIe EA A A 7 H] S FAIGHA] 92 A EI Q] B 10014
AT 291 19 Q18 Ago]l 193¢ F7IEE 8.070%
(p<0.001) SA2| 2.2 F-2J51A) Z7161%om, 2.1 20 A= 2214
Azro] 15+8] 712 52852 (p=0.004) A4 0 &2 §-2J51A &
7Feeict ARHIE AT JH Q] 23 204 = .91 19] 22147
Zro] 15+9] 27132 4,323 (p<0.001) EA| A 0.2 5-0J614] Z7}
slglom, 29l 29] Aol 1949 F71ESRE 2364Y
(p=0.003) A2 2.2 F-251A| 715 AT (Table 5).
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