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Survey of Under-Reporting Rate and Related Factors after Blood and Body Fluid
Exposure among Hospital Employees
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Purpose: The purpose of this study was to examine the under-reporting rate and related factors after blood and
body fluid (BBF) exposure among hospital employees. Methods: Fifteen hundred | employees were conveniently
sampled from ten university and acute care hospitals. The survey questionnaire consisted of 37 items. Data were
collected from September 10 to November 30, 2008. Results: The survey response rate was 88.7%. The 47.9%
(638/1,331) of hospital employees were exposed to BBF and the mean number of exposure was 4.7+5.942 within
the previous year. Under-reporting rate after BBF exposure was 69.4% (443/638). By multi-variate logistic
regression analysis, the exposure number, exposure type, infectious disease and hospital were independently
related to the under-reporting of BBF among hospital employees. Conclusion: The under-reporting rate after being
exposed to blood and body fluids was relatively high. To address this problem, educational programs are needed
to decrease the under-reporting rate for healthcare workers. Further, it might be helpful if other factors related
to under-reporting be investigated in future studies.

Key Words: Hospital incident reporting, Occupational exposure, Blood-borne pathogens
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Table 1. Blood and Body Fluid (BBF) Exposure in Hospital Employees (N=1,331)
Characteristics Categories Total Exposure, n (%) M=£SD
No. of exposed HCWs 1,331 638 (47.9)
No. of episodes 1 638 232 (360.4) 4,745,942

2~4 638 220 (34.5)
>5 638 186 (29.1)
Job category Nurse 884 429 (48.5)
Doctor 207 113 (54.6)
Other 240 96 (40.0)
Experience (year) ' <1 169 94 (55.0)
2~<L5 514 252 (49.0)
>5 508 220 (43.3)
Workplace Ward 521 261 (50.1)
Intensive care unit 257 114 (44.4)
Operation room 127 64 (50.4)
Laboratory 108 43 (39.8)
Outpatient department 54 32 (59.3)
Hemodialysis unit 37 19 (51.4)
Emergency room 35 12 (34.3)
Others 189 84 (44.4)
Exposure type | Needlestick injury 638 403 (63.2)
Sharps injury except needlestick injury 638 61 (9.6)
BBF exposure by damaged skin 638 40 (6.3)
Mucous membrane exposure 638 134 (21.0)
Situation of exposureT Operation 562 31 (5.5)
Blood sampling 562 105 (18.7)
Invasive interventions 562 100 (17.8)
Cleaning or disposing of used instrument 562 84 (15.0)
Recapping used needle 562 40 (7.1)
Disassembling equipment or needle 562 93 (16.4)
Handling of garbage bags 562 24 (4.3)
Handling for laboratory test 562 30 (5.3)
Others 562 55 (9.9)
Infectious pathogensT Yes 589 103 (17.5)
No 589 320 (54.3)
Unknown 589 166 (28.2)
Cause of shztrlosT General needle with disposable syringe 464 284 (61.2))
Lancet 464 51 (11.00)
Butterfly needle 464 16 (3.5)
Suture needle 464 13 (2.8)
ABGA needle 464 14 (3.0)
IV catheter 464 9(1.9)
Vaccum tube blood collection needle 464 4(0.9)
Blade 464 7 (1.5)
Others 464 34 (7.3)
Hospital " A 135 55 (40.7)
B 134 50 (37.3)
C 117 66 (56.4)
D 115 46 (40.0)
5 93 51 (54.8)
IF 219 114 (52.1)
G 139 80 (57.0)
H 142 60 (42.3)
I 72 32 (44.4)
] 165 84 (50.9)

HCWs=health care workers; ABGA=arterial blood gases analysis.

T Exclude missing data on exposure item among study populations; *Included last exposure data only,
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Figure 1. Reasons for Under Reporting.
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Table 2. Comparison of Under Reporting and Reporting by Characteristics of the Subject (N=638)
Exposured
Characteristics Categories Report Under report  Odds ratio 95% CI P
n (%) n (%)
Gender Female 158 (30.8) 355 (69.2) 1
Male 26 (28.6) 65 (71.4) 1.113 0.680~1.820 671
Age (year)' <30 132 (30.6) 300 (69.4) 1
>31 52 (30.2) 120 (69.8) 1.015 0.691~1,491 .938
Experience (year) ' <3 74 (32.7) 152 (67.3) 1
>3 83 (20.0) 229 (73.4) 1,343 0.924~1.953 123
Job category ' Nurse 114 (28.1) 291 (71.9) 1
Doctor 33 (30.3) 76 (69.7) 0.902 0.568~1.433 .663
Others * 37 (41.1) 53 (58.9) 0.017  0.350~0.900 561
Workplace ' Ward 60 (23.8) 192 (76.2) 1
ICU 39 (36.8) 67 (63.2) 0.537 0.329~0.876 .013
OR 17 (28.8) 42 (71.2) 0.772 0.410~1.455 424
Laboratory 15 (38.5) 24 (61.5) 0.500 0.247~1.014 .055
OPD 16 (50.0) 16 (50.0) 0.313 0.147~0.662 .002
ER 4(30.4) 7 (63.6) 0.547 0.155~1.932 .349
DR 5(26.3) 14 (73.7) 0.875 0.303~2.529 .805
Others’® 27 (31.8) 58 (68.2) 0.671 0.391~1.153  .149
Education for prevention ' Yes 105 (30.3) 242 (69.7) 1
No 47 (26.6) 130 (73.4) 1.200 0.801~1.799 377
Completion of HBV vaccination’  Yes 129 (30.4) 295 (69.6) 1
No 51 (30.4) 117 (69.6) 1.003 0.680~1,480 .987
HBsAD titer >10" Yes 123 (29.6) 292 (70.4) 1
No 35(33.7) 69 (66.3) 0.830 0.525~1.313 .427
Don't know 21(27.3) 56 (72.7) 1.123 0.652~1.935 .675
Know reporting procedure ' Yes 164 (33.4) 327 (66.0) 1
No 18 (16.2) 93 (83.8) 2,591 1.512~4.440 .001

HBV=hepatitis B virus; CI=confidence interval; NI=needlestick injury; SI=sharps injury; ICU=intensive care unit; OPD=outpatient department;

ER=emergency room; OR=operation room; DR=dialysis room,
TMissmg data excluded;

= 9
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Table 3. Comparison of Under Reporting and Reporting by Characteristics related to Exposure (N=638)
Exposured
Characteristics Report Under report ~ Odds ratio 95% CI p
n (%) n (%)
No. of episodesT
1 time 101 (47.0) 114 (53.0) 1
2~4 times 58 (27.5) 153 (72.5) 2,337 1.561~3.500  <.001
>5 times 25 (14.0) 153 (86.0) 5,422 3.287-8.944  <.001
Exposure typeT
Needlestick injury 145 (37.9) 28 (62.1) 1
Sharps injury except needlestick injury 17 (29.8) 40 (70.2) 1.434 1.282~7.728 .242
BBF exposure by damaged skin 6(16.2) 31 (83.8) 3.148 0.784~2.622 .012
Mucous membrane exposure 16 (12.6) 111 (87.4) 4,227 2.406~7.424  <.001
Situation of exposureT
Operation 11 (35.5) 20 (64.5) 1
Blood sampling 42 (40.4) 62 (59.6) 0.812 0.353~1.868 .624
Invasive interventions 30 (21.4) 110 (78.6) 2.017 0.871~4.668 .101
Cleaning or disposing of used instrument 26 (31.0) 58 (69.0) 1.227 0.515~2.926 645
Recapping used needle 7(17.5) 33 (82.5) 2,593 0.864~7.777 .089
Disassembling equipment or needle 38 (40.9) 55 (59.1) 0.796 0.342~1.851 .596
Handling of garbage bags 10 (41.7) 14 (58.3) 0.770 0.258~2.303 .640
Handling for laboratory test 11 (36.7) 19 (63.3) 0.950 0.334~2.702 .923
Others 8 (14.8) 46 (85.2) 3.162 1.105-9.048 032
Infectious pathogensT
Yes 74 (71.8) 29 (28.2) 1
No 68 (21.2) 252 (78.8) 9.215  5231~16.233 <.001
Unknown 36 (21.7) 130 (78.3) 9.456 5.701~15.686  <.001
Cause of sharpsT
General needle with disposable syringe 103 (30.7) 233 (69.3) 1
Lancet 24 (41.4) 34 (58.6) 0.626 0.354~1.109 .109
Butterfly needle 8 (42.1) 11 (57.9) 0.608 0.237~1.556 .299
Suture needle 7 (43.8) 9 (56.3) 0.568 0.206~1.568 .275
ABGA needle 6(35.3) 11 (64.7) 0.810 0.292~2,251 .687
IV catheter 4(21.1) 15 (78.9) 1.658 0.537~5.117 .379
Vaccum tube blood collection needle 3(60.0) 2 (40.0) 0.295 0.049~1.790 .184
Blade 2(28.6) 5 (71.4) 1.105 0.211~5.790  .906
Others 20 (19.8) 81 (80.2) 1.790 1.042~3.077  .035
HospitalT
A 32(65.3) 17 (34.7) 1
B 14 (28.6) 35 (71.4) 4,706 2.002~11,060 <,001
C 15 (23.1) 50 (76.9) 6.275 2.753~14.303  <.001
D 9 (22.5) 31 (77.5) 6.484 2.515~16.714  <.001
E 10 (20.4) 39 (79.6) 7.341 2.954~18.243 <.001
F 22(19.3) 92 (80.7) 7.872 3.719~16.663  <.001
G 13 (17.6) 61 (82.4) 8.833 3.816~20.446 <.001
H 24 (41.4) 34 (58.0) 2.667 1.214~5.857 .015
I 11 (35.5) 20 (64.5) 3.422 1.334~8.779 .010
J 34 (45.3) 41 (54.7) 2.270 1.079~4.774 .031

CI=confidence interval; BBF=blood and body fluid; ABGA=arterial blood gases analysis.
TMissmg data excluded,

62.8%7} =ZFH AL BUsYTh B AFNE 47.9% TS AW AYPo R o7 FESF] B Ay s o] o] i
o] Z9lo] :=Z o] Choi (1998)9F Kim (2003)¢] A4 Zo] 44.3%, 217 5 1]vho] 49,0021 ¥ 1 n]vke]
Hils =580] B £Folth w3 A ddAFge B o] 55.0%E A o] FL A Y] Fo] ggkon o=
& a2 (Kim, 1997; Kim, 1990)°l wre} 1 mgke] Aol AP AFEH LX|3FATHKim, 1997; Kim, 1990). =& &
e A sd ol el Be HAR 2157 &, =E 48, 4 T 5 =2 HE B4 g E
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Table 4. Logistic Regression of Underreporting Related Factors

Characteristics Categories Odds ratio 95% CI P
No. of exposureT 1 time 1
2~4 times 2.476 1.467~4.178 .001
>5 times 5.793 3.084~10.884 <.001
Infectious pathogensT Yes 1
No 13.459 6.533~27.728 <.001
Unknown 17.365 8.965~33.634 <.001
Type of exposureT NI 1
ST except NI 1.604 0.744~3.458 .228
Damaged skin 4.063 1.410~11.706 .005
MME 6.986 3.239~15.072 <.001
Type of hospitalsT A 1
B 7.189 2.531~20.419 <.001
C 4,272 1.611~11.328 .004
D 6.543 1.939~22,082 .002
18 6.164 1.999~19.012 .002
F 8.882 3.518~22.425 <.001
G 10.278 3.733~28.303 <.001
H 3.029 1.175~7.812 .022
I 1.985 0.676~5,831 212
J 1.913 0.758~4.829 .170
\WorkplatceT Ward 1
ICU 0.523 0.271~1.011 .054
OR 1.185 0.437~3.209 .739
Laboratory 0.769 0.279~2,118 612
OPD 0.714 0.251~2.029 .528
ER 1.655 0.272~10.056 .584
DR 0.788 0.186~3.339 747
Others * 0.698 0.337~1.447 334
Know reporting procedureT Yes
No 1.461 0.708~3.015 .305

CI=confidence interval; NI=needle stick injury; SI=sharps injury; MME=muco

TMissmg data excluded; TWork at more than two department,

AT AIRET FAFSFIEHChoi, 1998; Davanzo, Frasson,
Morandin, & Trevisan, 2008; Kim, 2003; Park, Jeong,
Yoon, Lee, & Choi, 2008).

ol g A Ao = F R G Tttt E7}os)
Al 2 FFofafiA mE=e 497t T35 28s Ao
ol AHe) =FH Aol =S Qe AT
UE FHE ostr] ffste] delfAfdl Barste] 24
oibeks Fojstal, FFHANE T 7] 7 &l A
57} Zesiv) e deliAfol BalshA] ¢ A9 =
= 5 i 7l Estal o] A E = Qv &
ATeM = E L A =% F 1| HI1E0] 69.4%E =F
H 2| e] IRk o) o] e A o BalE ahA] ettt
2 AT MEAES 79 A7 Bl R, FAMEE
A T 70%7F BA13FA] ¢Fth= Mangione 5(1991)¢]
A} v 5=t ol o) v B a0 45%2] Schmid 5

us membrane exposure,

(2007)2] ATHh= Wkt Sf Ak5e} vias)] B, 2
Ao n X 18- Kim (2003)9] 79.3% K.t} St} o=
Kim (2003)2] 7oA AL tiZdAb7) 3318 o2 &2 <
To] Al 1,331 2o} Aok Ax glA|wk, 2003 d o

H3f 2008 olls= A MY S 58 9] 3
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Table 5. Multiple Logistic Regression of Underreporting Related Factors by Hospitals

Factors B SE Wald Odds ratio P
Hospital A t
No. of exposure 1 time 1
2~4 times 1.733 1.127 2.363 5.658 124
>5 times 2.177 1.082 4.047 8.820 .044
Hospital B;f
Hospital cf
Infectious pathogens  Yes 1
No 2,235 1.844 1.468 9.344 .226
Unknown 4,448 1.974 5.078 85.428 .024
Hospital D ¥
Hospital Ef
Hospital F
Infectious pathogens  Yes 1
No 2.508 0.875 8.209 12,283 .004
Unknown 2,115 0.792 7.124 8.288 .008
Hospital G 1
Hospital 5
No. of exposure 1 time 1
2~4 times 2.625 0.990 7.028 13.811 .008
>5 times 2.536 1.114 5.182 12.625 .023
Hospital T t
Hospital J i
TShow statistically significant variables only; *Variables weren't significant,

A m B go] dNbEE T Aoy ool 25
Sk -9 Skt o]= 23] o} T & mFEo| WEe] By
67.4%2 S22 64,0%2} 22 45, 50T =t n g =
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a9z o g2 o|P&ES =(Lee, 2000; Yoon, 1997) B K 11
&5 HaAE o Al
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2910 QLM (Kim, 2003), ¥ AT = =EAt9] 63.6%

23] o} B W AL FB =AY Aol

A 912 shelsto] bl A9 B S Fo] wES

3= 0] % 2. (Aziz et al,, 2009)8FA] 7 _ﬁ; MRS
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