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Abstract

Background : To estimate fall incidence rate and associated factors in inpatients from a general hospital.

Method : The data were collected from 104 fall incident reports developed by the patient safety committee
in a general hospital in Seoul from 01 January 2007 to 31 December 2008, Information included general

characteristics of patients, factors related to fall, types, places, circumstances and outcomes of fall.

Result : The incidence rate of fall, which was 4.4 per 1,000 total discharged patients and 0.5 per 1,000 patient-
days, was much lower than that of several hospitals in the United States. The difference may reflect the
different incidence reporting system of each hospital. Fall-prone patients were, in general, =65 years of age,
had an alert mental status, were ambulatory with some assistance, and were dependent on and ambulatory
device. High incidence of falls was associated with patients with circulatory disease. The majority of fall
events usually occurred in bed or at the bedside in the patient’s room, and occurred more often during the night
than during the day or evening, Risk factors of fall were use of drugs (antihypertensive or neuropsychiatric
drugs) and environmental factors (e.g., overly high bed height, surrounding objects, inadequate fitness shoes
and slippery floor). Physical injury occurred in 43.3% of fall events, which typically required diagnosis of
injury and treatment such as suturing, Risk factors for repeated falls were use of a neuropsychiatric drug (odds
ratio=13.9) and gait disturbance (odds ratio=91.2). Risk factors for fall-related injury were alert mental status
(odds ratio=3.3 times more likely to fall than those who were drowsy or in a stupor) and general weakness(odds

ratio=3.3 times more likely to fall than those who were not generally weak).
Conclusion : Medical and nursing staff should be aware of the fall risk factors of hospitalized patients and
should intensively pursue preventative strategies. Development of fall prevention education based on these

results is recommended.

Key words : Fall, Risk factors, Inpatient, Patient safety; Hospital epidemiology
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(3 1) Incidence rate per 1,000 inpatients

64K 3921, 65-74K) 8,174, 75M] Ot 93A O 654 ofat
=QlofA] A HREO] =A] LER O o= AR
O Z ROJgHAIOI7F AL

AERE HRL 474, ofRF 4102 FRO] Wt
AMEO] OJARELE R =o)L BAF O 2 ROI8H R}
o= RIQIC

AR L EIEQ] 444 =4 UERG ZE T
AEelshl 1671, A1AQ0at 1454, FQlat 1237,
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Incidence rate
ltem Levels N Frequency (per 1,000 patient) 2
Total Number of discharge patient 28,771 104 44
Patient days 205,450 104 05*
0-19 3,867 4 10
20-44 4,941 6 12
Age (yr) 45-64 7,253 28 39 P(0.05
65-74 4817 39 8.1
Aged 75 and above 2,893 27 93
Male 11,146 52 47 _
Gender Female 12,625 52 41 P=0524
Rehabilitative Medicine 418 7 16.7
Neurosurgery 892 13 145
Orthopedic Surgery 2,112 26 123
Internal Medicine 8,112 45 55
Diagnosis Chest Surgery 411 1 24 P(0.05
department Palliative Medicine 455 1 22 :
General Surgery 3,719 5 13
Pediatrics 2,240 3 13
Obstetrics & Gynecology 2,090 2 10
Otorhinolaryngology 957 1 10

*per 1,000 patient - days
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(3 2) Frequency of extrinsic factors associated with falls

Variables Classification N (%)
Spring(Mar-May) 32(30.8)
Season Summer(Jun-Aug) 2212
Autumn(Sep-Nov) 17 (16.3)
Winter(Dec-Feb) 33(31.7)
Weekday 75(72.1)
Days Mean 0.15 cases/day
Weekend 29 (279)
Mean 0.12 cases/day
Day (07:30-15:29) 30(28.8)
Nurse duty shift Evening (15:30-22:29) 26 (25.0)
Night (22:30-07:29) 48 (46 2)
00:00-01:59 7(6.7)
02:00-03:59 13(12.5)
04:00-05:59 15(14.3)
06:00-07:59 13(12.5)
08:00-09:59 6(58)
Time slot 10:00-11:59 8(7.7)
{Unity (hour : min) 12:00-13:59 2(19)
14:00-15:59 11(10.6)
16:00-17:59 9(87)
18:00-19:59 5(49)
20:00-21:59 8(77)
22:00-23:59 7(6.7)
General ward 77(74.0)
Nursing unit Orthopedic surgery ward 26 (25.0)
Intensive care unit 1(1.0
Patient room 57 (54.8)
Bathroom 22 (21.1)
Corridor 15 (14 4)
Places of fall Physical therapy room 7(6.7)
Intensive care unit 1(1.0)
Emergency staircase 1(1.0
Others 1(1.0)
RIoI7t AATHE 2). it SiRje] WaEre dPHEE(40%), B8t

SAF 5 ARPE WA PRI = ghH SREARE BE025.0%), SRM(L0%)woIal, FYliEE
(22:30-07:290] 46.2%= 7V WUTE, heJo] Yoft A] - o] T HES 2= Wit BIT7} 71 T o]
NS A EM 02:00-07:59(39.3%) AFOIZFEQUAL, & PAlSh Aini= A 578(54.8%), SAloL SR 228
AR 12:00-13:59(19%)7F 7Fa Fom BAARE  (211%), B 158(144%), ETIRTA TH(6.7%)52 &
0% grisgto] B7F5H=14:00-15:59(10.6%)01 TIA] 2 OIQICHEE 2).

0] =2 HIEE =Y

r

112 J Kor Soc QuaL Assur HeaLTH CARe



URERlef et e 3 23 201 | 3N

e uirlA 82l

LA ] SR o4 AEE BRESHER7H 6.0%2
7V QML 2 16.3%, BE 77%2] =0IQJTHE 3).

= AR S1E 35.6%, F 52 E2404%, T4 =
£ 2R 20.2%, 2HarAE(bed-ridden)7} 3.8% % E20]
QS R} 64.4% 2 TRE AL BV 1S
A3 K= 609(57.7%)01 AL

FalgiRie] = ZTke P AIE] Fgto] 230%2
7V =9k, AR 24A17F o Fo]] SR8 5t oF
A|] Zh= Bt 347001, 174 o] Wit 917 ok=
2 583 4= 817%0I1UCt

LAIBIRL] 91.4%7} 7] oletel Wit f1Eeelo] 9L
Ql, Bt 1.8709] Wit QIER1S ZIRAL QI 9
QOIERE= HEIEf] 22.2%, FAIRCF 190%, OIRIY
14.7%, TH] 10.0%, 119 ol Yekdd 84% 59l <
OIQATHEE 3).

rok

et

o

Y A

LAl & AIRIE ado] vl 4339 OIQITh &)
FES AHEH 4 §lE0] 56.7%, BHISH £40]
298%, 2218t £230] 135%01ACHE 4. AAE &4
O Z&= Fao] 14.8%2 7V EQtom, BAH8.3%),
FET4%), BEGT%), FH £412.8%), B50.9%)2
TOIQIC] SARA QIR HH S5 2 AR K58 3Y,),
SFAI(13.3%)52] =OIULY.

SlAre] Axl 24 B X2 T AAPE 44.6%2
7V =Qtor, WA FHEH36.1%), T EE1A0.2%),
EROF(5.9%), B8 (34%), & B XIX(0.8%)2] <=0I1Ct

4.

2 WAREAET 5%0] 19
TEOIA SAFLE ROt APOIE HOl S|

&5 29, S UHIEHA, oREF), B A

= =1, —I=

!
i

=

ST el FoRR AUAEER B8R Al
ol 77 HEF 757 e T ol 7 Y
A EERF T Qe BAIAE SHRA =
ez Aokl Ak ¢ 18] Y &2 29] 0]
A YURTE SR d8oto] T £4& 6t
AL} 71 3} 5%9] FeleEolA Felet Haes Fal
AIEEA 5877t Hallgol 7570IICHE 5). EAl
AIEERIE B8 AIR0] BE3IA] &2 ARl Hist
o THEERl HJo] 3 1=t 1398 O =041,
Ao} Q= ARl Gl AFO] Hsto] HHEAQl
0] A QI L2HN O = RUTHE 5).

W & SRR e aRHEAET 5%2] 79
SN SARCE ROt RJolE HO JAleE (Y
g, E2 L &), S5 JHIEHE, oER), Dhlalor
FF BT f50] 47 Q21s ZAIAE] SlFRA]
o] SRR AFohl &4 fRE SR 4F
Stod ThAZE BAS ST 1 At 5%9] Kol
A qolgtie= YR (EE, S5 &5, Thld
OF FEACHE 6). JAJo] HESHAIZO] ES0ILL EE
O] = ARHETE ) 5 A1A1A 4o] B S1E=7}
33 O =401, Hilalefo] Yl ARgo] Filalefo] gl
© AR S AR Sato] A QIFE=7] 3,300

O =ATHEE 6).

VoL15, Numger2, 2009 113



(3 3) Frequency of intrinsic factors associated with falls

Variables Classification N (%)

Alert 79 (76.0)

Mental status Drowsy 17 (16.9)

Stupor 8(77)

Independent 37 (35.6)

. Required Assistance 42 (40.4)
Activity status .

Required help always 21(20.2)

Bed-ridden status 4(38)

Ambulatory device ves 60 (57.7)

No 44 (42 3)

Disease of the circulatory system 24 (23.0)

Injury, poisoning and certain other consequences of external causes 13(12.5)

Diseases of the digestive system 11 (10.6)

Endocrine, nutritional and metabolic diseases 11 (10.6)

Diseases of the musculoskeletal system and connective tissue 10(9.6)

Neoplasms 10(9.6)

Primary diagnosis Diseases of the nervous system 8(7.7)

Diseases of the respiratory system 6(5.8)

Certain infectious and parasitic disease 4(38)

Diseases of the genitourinary system 3(29)

Symptoms, signs and abnormal clinical and laboratory findings, NEC 2(19

Pregnancy, childbirth and the puerperium 1(1.0

Diseases of the skin and subcutaneous tissue 1(1.0

0 19(18.9)

Number of medi- >1 85(81.7)

cines

Mean + SD 34+27

. 0 9(86)

gggger of risk >4 95 (91 4)

Mean + SD 18+12

Gait disturbance 42 (22 .2)

General weakness 36 (19.0)

Dizziness 28(14.7)

Paralysis 19(10.0)

Past history of falls (within 1 year) 16(8.4)

Risk factors* Sleeplessness 10(5.3)

Imbalance 9(47)

Vision impaired 8(4.2)

Irritability 5(2.6)

Postural hypotension 1(0.5)

Others 16(8.4)

*multiple responses
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(3 4) Resulting from falls

Variables Classification N (%)
No injury 59 (56.7)
Injury severity Minor injury 31(29.8)
Major injury 14 (13.5)
No injury 59 (54.7)
Abrasion/braising 16(14.8)
Laceration 9(83
Types of nuy” Fracture 8(7.4)
Edema 4(3.7)
Head trauma 3(28)
Hematoma 1(0.9)
Others 8(7.4)
Head & face 35 (58.3)
Legs 8(13.3
Injury site* Ams 4(6.7)
Spine & waist 4(6.7)
Hip 3(5.0
Others 6(10.0
Diagnostic test 53 (44.6)
Closed observation 43 (36.1)
Medical checkup & | Simple dressing 11(92)
treatments* Medication 7(59)
Suture 4(34)
Immohilizer/splint 1(0.8)

*multiple responses

V.1

HECABRES

Lane(13)9] 2.27A%CH

E901 0081 Hit= =0T Uit & &4eES
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(i 5) Table 5, Risk factors associated with repeated falls

Variables Coefficient P ORY 95% CP)

Alert(R) 1.00
Drowsy 1.984 0.102 727 (067, 7847)
Stupor 0.162 0.909 118 (0,07, 19.02)
Independent(R) 1.00
Dependent -0.879 0.648 042 (0.01, 18.07)
Ambulatory device not used(R) 1.00
Ambulatory device used 0345 0.843 1.41 (0.05, 4347)
Synthetic opioid drug(IV) not used(R) 1.00
Synthetic opioid drug used 18.325 0998 - ( - )
Neuropsychiatric drug(PO) not used(R) 1.00
Neuropsychiatric drug(PO) used 2629 0,05 13.86 (118, 16267)
Vision impaired No(R) 1.00

Yes 0.624 0.806 187 (0.01, 269.82)
Gait disturbance No(R) 1.00

Yes 4513 (0,05 9122 (457, 1,820.90)
Number of risk factors (3(R) 1.00
Number of risk factors = 3 -2.032 0.072 013 (001, 120
Using bed(R) 1.00
Using bathroom 3.375 0.023 2922 (158, 540.62)
Standing/walking -18.057 0.998 - ( - )
Sitting/Standing 1851 0.166 6.36 (0.46, 87.36)
Other 1.341 0542 382 (0,12, 125.80)

1) OR: Adjusted Odds Ratio by logistic regression analysis
2) Cl: Confidence Interval

(i 6) Table 6, Risk factors associated with injury resulted from fall

Variables Coefficient = OR" 95% CP)

Drowsy & Stupor(R) 1.00
Alert 1181 (0,05 325 (1.04, 10.19)
Independent(R) 1.00
Dependent -0.044 0934 0.96 (0.33, 2.75)
General weakness No(R) 1.00

Yes 1.206 (0.05 334 (1.35, 8.25)
Gait disturbance  No(R) 1.00

Yes -0.962 0.077 0.38 013, 1.11)

1) OR: Adjusted Odds Ratio by logistic regression analysis
2) Cl: Confidence Interval
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The Evaluation of Effect in employees’ health
examination program with web and OCS
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Abstract

Objectives : To evaluate the effect of heath examination program which introduce web-based input system,
OCS(Order communicating system) and interface with national health insurance corporation, this study was

done.

Method : To Exam/Order and tests separately at anytime, the experimental health examination program
which had web-based questionnaire input system, on-line measurement input system, interface program with
national health insurance corporation and introduced OCS was developed. Experiment and old examination
program were compared in terms of satisfaction and cost.

Result : The 95.7% of respondents were satisfied with web-based input system, the 95.4% satisfied with OCS
use, and 97.8% satisfied with test at anytime they want,

The cost and time reduction between experiment and old program were 4,159,000won and 600.3%5.75(seconds)

per man input-time.
Conclusion : The experimental health examination program is good for employee and hospital. If the
health examination program for non-employee will be developed, it will be done efficiently and effectively,

but Internet securities will be considered.

Key words : web-based, service engineering, OCS
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Ques_liu-
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write ‘ re *

(oral)

Dx/ *

TBSRN 0)) Result
write

Specific Specific
period time
(2 weeks) | AM(NPO)

Specific
place

Long waiting list

Blood test [
=, Chest x- [
tionnaire |- | send

input

input H
Result input e

Measure
input

Oral result .':
input g

(Fig. 1) The employees’ health examination system (old),
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(Fig. 2) The method of study.
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(Table 1) The comparison of satisfaction with new system

HARE 972%, OIRRE 954%014] THESSHL o,
20-29M1= 96.3%, 50M| OFoflAE 94.0% RHEESIAAL,
S 971%, AFRE] 96.9%, ZTEFEE2 93.0%00A4 T
Syl

AZIS] OCS A} Al EEg0o] thalk] 95.4%7F 2t
E3IATE FAHE 100%, OIRHE 94.4% THEESHOH,
40-49M17} 97.0%, SIAIRE OFAL SIE71EE2 100%, <
SAH= 934%0lA] OCSATEAIAE] &80l thsA T
SHACE,

Azxlo] At AL EeElElo] (F sldxt Hst
= Azl S Wi Yiske Azt AAL 5 QA
El Aol thaliAl 97.8% 7 HHESIACE OIRH= 97.3%, 40-
49K 99:4%, 20-29K1 98.9%, 504] O1ollAT 9%.5%, THESZ]
96.7%, 7 TEFEIONIA] 98.0%7 1 RH5SHACH Table 1).

OCS &g} Al~g gkgo] whet otz Hof| thst T

: n Any time *
| Web-base input system OCS Utilization P
Varieble satisfied satisfied satisfied
n % n % n %
Gender
Man 137 972 137 100 136 100
Female 616 954 586 94 .4 603 973
Age
20-29 182 963 179 96.8 179 989
30-39 325 959 298 937 309 96.6
40-49 165 954 164 97.0 167 994
50< 79 940 80 952 82 965
Occupation
Doctor 25 962 26 100.0 25 100
Nurse 364 971 341 934 353 967
Pharmacist 17 100 16 100 16 100
Technician 79 940 79 100.0 77 100
Business 63 269 60 968 62 984
ETC 200 93.0 197 956 201 98
Total 753 957 723 954 739 978
*P{¢0.05
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(Table 2) The multiple responses about merit of experimental health examination system

, L Examination Result
Variable Anytime examination Utilization Follow-up ETC
n % n % n % n %

Gender

Man 77 592 29 223 40 308 2 15
Female 355 578 163 265 190 309 1 18
Age

20-29 115 625 42 228 48 261 2 1.1
30-39 184 58 82 259 98 309 4 13
40-49 94 577 48 294 56 34 4 2 12
50< 37 47 4 20 256 28 359 5 6.4
Occupation

Doctor 11 407 11 407 10 37 2 74
Nurse 204 551 106 286 123 332 5 14
Pharmacist 12 75 3 188 4 25 0 0
Technician 48 632 19 25 19 25 0 0
Business 31 508 19 311 26 426 0 0
ETC 123 651 33 175 46 243 6 32
Total 432 496 192 221 230 285 13 15

SEHONA 96%= At Hae) Bz Q1) Hst
= AR & B AAP}E 7Hsaithal e, 28.5%0
K A ol st =887} 7Fsstal, 22.1%014
AR Z2IE Bl T Al 0180] 7hssithal S
CHTable 2.

71E AR 22 TS 20059 VRS R AAAN
A AY ZAed= 3,100,0008, Tht &2 71EF ARE H
1059500922 & 415900089 AT A HIEO]
QEROL AT TR 099] HIE0] 2]
4,15900019] HI:E E&0] E{THTable 3).

=
S

k=3
S
a

(Table 3) The comparison of health examination cost
according to health examination(won)

Variable Old Experiment
Pay for personnel 3,100,000 0
ETC 1,059,500
Total 4,159,000
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71E A7 =2 7 0] FRERlov At 22
ol A= 189] Q1o FEo|A] 2089] o1 &
O] ZACK Table 4).

(Table 4) The comparison of number at of man for
examination according to health

examination(man)
Variable Old Experiment
Nurse 1 0
Lab 4 0
X-ray 5 0
Family medicine 1 0
Occupational medicine 1 0
Dental 1 0
Cardiology 3 0
adminstration 5 0
Manager 0 1
Total 21 1
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(Table 5) The comparison of average input time for
examination data according to health

examination(sec/man)
Variable Old Experiment
Input -time
Data for man 1382+193 0
Result of measurement 215+212 0
Oral Questionnaire & Result | 80.5+2 27 0
Questionnaire 571+202 0
Result printing & excel 100,0+1.88 0
input(lab)
Audit data(lab) 301+152 0
Result printing & excel 178+214 0
input(x-ray)
Audit data(x-ray) 103+1.88 0
Result writing for diagnosis | 87.5+195 0
Result input 117.3+£163 0
Total 660.3+5.75 0
*Input of cancer Questionnaire 2100+319
LETIC] AR K] Lol 210.0483.19(F/8) &~
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