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Characteristics and Affecting Factors of Hand Hygiene
Adherence of Healthcare Workers at Operating Room Using Self-
administered and Direct—-observational Method

Gyeong Hee Jeong', Jae Sim Jeong’, Jae Geum Ryu’

Operating Room, Dankook University Hospital', Cheonan, Department of Clinical Nursing, University of Ulsan Graduate School of
Industry’, Seoul, College of Nursing, Chodang University’, Muan, Korea

Background: Hand hygiene (HH) is needed for healthcare workers (HCWs) at the operating
room (OR) to prevent their hands from becoming reservoirs for pathogenic. This study was
carried out to investigate the level of knowledge and perception and the barriers to HH and to
identify the factors that affect HH.

Methods: This was a cross-sectional study. The participants were those who worked at an OR
at a teaching hospital. A total of 244 HCWs were enrolled, among whom we distributed a self-
administered survey regarding the knowledge, perception, and barriers and adherence of to
HH. Finally, 159 survey sheets were retrieved, and a concurrent direct-observation of HH was
conducted.

Results: HH adherence was differed from the method using self-administration or direct
observation. HH adherence accounted for 83.4% of the survey respondents and 68.5% with
direct observation, with statistical significance (P<.001). This presented confirmative results in
doctors (85.4% vs. 52.5%). The HH of HCWs in surgery (85.8%) was significantly higher than
that of HCWs in anesthesia (76.0%). A multivariate hierarchical linear regression model was
constructed by three-layer models consisting of demographic, occupational, and motivational
factors. It revealed that perception, barrier, type of duty (surgery vs. anesthesia), and years of
career experience were affecting factors of HH adherence.

Conclusion: The HH adherence of HCWs in anesthesia was lower than of those in surgery,
presenting a wide gap between self-administration and direct observation. The HH perception
increased with self-administered HH, but barriers acted reversely. Therefore, improvement on
perception and decrease of the barriers is necessary to raise the HH adherence of HCWs in the
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Healthcare workers

at operating room (N=244)

Anesthesiologist & surgeon (n=164)

Nurse (n=80)

| Direct observation Self-administered survey

Opportunities of general hand Demographic factor
hygiene Occupational factor

Motivational factor

(n=438) (n=159)

Fig. 1. Flowchart of the study sample recruitment process.
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Table 1. General characteristics of participants in anesthesia and surgery N=159
Characteristics N (%) or mean+SD Anesthesia (n=38) Surgery (n=121) P-value

Age (year) 33.33+8.55 32.34+7.76 36.47+10.65 .026
<30 77 (48.5) 15(39.5) 62 (51.3) .081
30-39 43 (27.0) 8 (21.1) 35(28.9)

40-49 31(19.5) 11 (28.9) 20 (16.5)
>50 8(5.0) 4 (10.5) 4(3.3)

Gender (n of men), (%) 79 (49.7) 13 (34.2) 66 (54.1) .040

Marital status (n of the married), (%) 49 (30.8) 19 (50.0) 30 (24.8) .005

Educational attainment
Over master 31(20.1) 6 (15.8) 26 (21.5) .638
Bachelor 111 (69.8) 29 (76.3) 82 (67.8)

Associate 16 (10.1) 3(7.9) 13 (10.7)

Career (year) 8.15+8.49 11.71£10.39 7.03£7.50 .013
<1 20 (12.5) 5(13.2) 15 (12.4) <.001
1-4 72 (45.3) 11 (28.9) 61 (50.4)

5-9 13 (8.2) 3(7.9) 10 (8.3)
>10 54 (34.0) 19 (50.0) 35(28.9)

Occupation
Doctor 93 (58.5) 14 (36.8) 79 (65.3) .002
Nurse 66 (41.5) 24 (63.2) 42 (34.7)

Position
Professor 22 (13.8) 4(10.5) 18 (14.9) <.001
Resident 55 (34.6) 8 (21.1) 47 (38.8)

Intern 16 (10.1) 2(5.3) 14 (11.6)
OR nurse 43 (27.0) 0(0.0) 42 (34.7)
Anesthesia nurse 23 (14.5) 24 (63.1) 0(0.0)
HH education (<1 year) (n of yes) 143 (89.9) 35(92.1) 108 (89.3) 764

Abbreviation: OR, operating room.
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Table 2. Univariate analysis on affecting factors of hand hygiene adherence of healthcare workers at operating room using self-

administered and direct observational method

gHH
Categories Self-administered method (n=159) Direct observational method (n=438)
M=+SD (%) t/F/H (P) N (%) v (P)
Overall gHH 28.83+4.56 (83.4) 300/438 (68.5)
Age (year) <30 29.03+4.64 (82.0) 2.248 (.085)
30-39 29.63+4.05 (86.8)
40-49 28.06+3.87 (84.2)
>50 25.50+7.35 (76.4)
Gender Male 29.00+4.76 (84.2) 482 (.630)
Female 28.65+4.38 (82.6)
Marital status Unmarried 28.90+4.32 (83.4) 314 (.754)
Married 38.65+5.10 (83.4)
Education Associate 29.38+4.44 (85.4) 217 (.805)
attainment Bachelor 28.68+4.53 (82.7)
Over master 29.06+4.85 (85.1)
Length of clinical <1 30.10+3.80 (86.1) 1.612 (.189)
career (year) 1-4 28.90+4.69 (82.4)
5-9 30.15+3.80 (89.7)
>10 27.93+4.68 (82.3)
Occupation Doctor 29.49+4.84 (85.4) 2.227 (.027) 94/179 (52.5) 37.489 (<.001)
Nurse 27.88+4.74 (80.6) 206/258 (79.8)
Position Professor 30.05+3.90 (85.6) 1.756 (.141)* 30/60 (50.0) 42.984 (<.001)
Resident 29.00+4.67 (84.8) 57/105 (54.3)
Intern 30.44+3.65 (86.8) 7/15 (46.7)
OR nurse 28.14+5.05 (81.7) 183/222 (82.4)
Anesthesia nurse 27.39+4.16 (78.7) 23/36 (63.9)
Type of duty Anesthesia 26.92+5.18 (76.0) 3.021 (.001) 71/111 (64.0) 1.413 (.235)
Surgery 29.42+4.20 (85.8) 229/327 (70.0)
Department Anesthesiology 26.92+5.18 (76.0) 1.667 (.094)* 71/111 (64.0) 19.724 (.081)
General surgery 30.50+4.12 (91.0) 25/39 (64.1)
Neurosurgery 29.78+5.47 (83.4) 28/37 (75.7)
Obstetrics/Gynecology 31.64+4.80 (94.9) 26/33 (78.8)
Ophthalmology 28.63+3.81 (91.0) 24/42 (57.1)
Oral surgery 29.00+3.32 (83.8) 29/39 (74.4)
Orthopedics 28.36+3.98 (85.3) 36/45 (80.0)
Otorhinolaryngology 29.53+3.61 (85.6) 18/28 (64.3)

Plastic surgery
Thoracic surgery

Urology
HH education Yes
(<1 year) No

27.7545.95 (69.4)
30.67+3.94 (84.0)
28.4343.41 (88.9)
29.06+4.30 (84.5)
27.20+5.97 (73.6)

1.712 (.089)

9/20 (45.0)
13/17 (76.5)
21/27 (64.3)

*Kruskal-Wallis test.

Abbreviations: gHH, general hand hygiene; OR, operating room; HH, hand hygiene.
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Table 3. Differences of hand hygiene adherence of healthcare workers at operating room by hand hygiene moments using self-

administered and direct observational method

Moments needed HH Self-administered ~ Direct observational r P-value
Before patient contact 121/159 (76.1) 37/57 (64.9) 2.674 118
After patient contact 138/159 (86.8) 73/93 (78.5) 2.966 111
Before contact with sterilized products or opening sterilized products 109/159 (68.6) 72/97 (74.2) 0.936 .396
Before catheterization (intravenous injection, arterial duct, indwelling 138/159 (86.8) 10/15 (66.7) 4.368 .052

catheter, etc.)
After catheterization (intravenous injection, arterial duct, indwelling 141/159 (88.7) 14/15 (93.3) 0.395  >.999
catheter, etc.)

After contact with a blood or tissue sample 152/159 (95.6) 44/78 (55.3) 56.168  <.001
After surgery 142/159 (89.3) 25/34 (73.5) 5.983 .024
Before wearing gloves 122/159 (76.7) 6/10 (60.0) 1.433 258
After removing gloves 131/159 (82.4) 19/39 (48.7) 19.334 <001
Total 1,194/1,431 (83.4) 300/438 (68.5) 46.702  <.001
Abbreviation: HH, hand hygiene.
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Table 4. Knowledge, perception, and barrier regarding hand hygiene of healthcare workers at operating room

N=159

M=SD or N of correct answering (%)

Variables Items Anesthesia Surge
Total (n=38) (n:% 2?; P-value

Knowledge (range 0-25) 16.86+2.00 17.47+0.30 16.66+0.18  .029
The main route of cross-transmission 137 (86.2) 35(92.1) 102(84.3) .224
The most frequent source of germs 85 (53.5) 19 (50.0) 66 (54.5) .624
HH actions Before touching a patient 158 (99.4) 38 (100.0) 120(99.2) .574
to prevent Immediately after a risk of body fluid exposure 147 (92.5) 34 (89.5) 113 (93.4) 425
transmission of After exposure to the immediate surroundings of a patient 140 (88.1) 31 (81.6) 109 (90.1) .159
germ to patient Immediately before a clean/aseptic procedure 158 (99.4) 38 (100.0) 120(99.2) .574
HH actions to pre- Before touching a patient 157 (98.7) 38 (100.0) 119(98.3) .425
vent transmission Immediately after a risk of body fluid exposure 157 (98.7) 38 (100.0) 119(98.3) .425
of germ to health- After exposure to the immediate surroundings of a patient 146 (91.8) 36(94.7) 110(90.9) .453
care worker Immediately before a clean/aseptic procedure 139 (87.4) 31 (81.6) 108 (89.3) .213
True statements of Hand-rubbing is more rapid for hand cleansing than 134 (84.3) 35(92.1) 99 (81.8) .129

hand rub or hand handwashing
washing Hand-rubbing causes skin dryness more than handwashing 112 (70.4) 27 (71.1) 85(70.2) .924
Hand-rubbing is more effective against gems than 116 (73.0) 31(81.6) 85(70.2) .170

handwashing
Handwashing and hand-rubbing are recommended to be 128 (80.5) 26 (68.4) 102 (84.3) .031

performed in sequence

Minimal time for HH 71 (44.6) 19 (50.0) 52(43.0) .447
HH method Before touching a patient 147 (92.5) 38 (100.0) 109 (90.1) .043
Before giving an injection 158 (99.4) 38 (100.0) 121(100.0) .574
After emptying the urine bag 106 (66.7) 32 (84.2) 74 (61.2) .009
After removing the gloves 74 (46.5) 16 (42.1) 58 (47.9) .530
After cleaning the operating table 157 (98.7) 38 (100.0) 119(98.3) .425
After blood contact 133 (83.6) 37 (97.4) 96 (79.3)  .009
Avoidable situation Wearing jewelry 150 (94.3) 35(92.1) 115(95.0) .494
and behavior Damaged skin 133 (83.6) 31(81.6) 102(84.3) .693
Artificial fingernails 155 (97.5) 35(92.1)  120(99.2) .015
Regular use of a hand cream 92 (57.9) 20 (52.6) 72 (59.5) 454
Perception (range 8-32) 27.73+2.87 27.92+0.44 27.73+0.27  .639
I know the HH policy in the OR. 3.24+0.59  3.24+0.60  3.24+0.60  .980
Direct supervisors are role model for HH. 2.84+0.77  2.79+0.78  2.86+0.77  .625
HH adherence is important for provider safety in the OR. 3.74+0.44  3.87+0.34  3.69+0.46 .014
HH adherence is important for patient safety in the OR. 3.77+0.42 3.87+0.34 3.74+£0.44  .056
Importance of HH is emphasized in the training for working in the OR. 3.61+0.53 3.71+£0.46 3.5840.54  .144
There is adequate HH practice in the OR. 3.31+0.58 3.18+0.61 3.3540.57  .134
Increasing HH adherence in the OR would reduce SSIs. 3.70£0.47  3.68+0.53 3.70+£0.46  .837
HH practices are encouraged in the OR. 3.53+0.55  3.58+£0.50  3.51+0.56  .516
Barrier (range 10-40) 21.80+2.86  21.92+0.51 21.76+0.26  .765
Comfortable addressing a supervisor’s HH adherence*. 2.14+0.79  2.4240.83 2.06+0.76  .013
Comfortable addressing a non-supervisor’s HH adherence*. 1.84+£0.64  2.00+0.70 1.79£0.61  .069
There is adequate access to alcohol gel in the OR*. 1.43+0.57 1.26+0.45 1.48+0.59  .019
There is adequate access to alcohol gel outside of the OR*. 1.58+0.65 1.66+0.67 1.55+0.64  .391
Provided alcohol gel irritates skin. 2.67+0.76  2.63+0.68  2.69+0.79  .701
I often see my supervisor comply with HH practices*. 1.74+0.63 1.76+0.54 1.74+0.66  .814
I often see my co-worker comply with HH practices*. 1.81£0.61 1.82+0.51 1.80£0.64  .901
I have felt pressured to practice HH. 3.19+0.88 3.08+0.67 3.07£0.73 973
I have felt pressured to not practice HH. 3.12+0.78 2.76+0.75 3.07£0.66  .026
It is difficult to perform HH due to busy work. 2.5240.86  2.53+0.76  2.51x0.90  .931

*Reverse questions, analyzed reversely.
Abbreviations: HH, hand hygiene; OR, operating room; SSIs, surgical site infections.
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Table 5. Hierarchical linear regression of demographic, occupational, and motivational factors on self-administered hand hygiene of
healthcare workers at operating room

Model Variables* B B t P VIF  RY(AR®), P
Demographic Gender 234 .026 301 764 1.126 .005
factor model Marital status 345 .035 395 .693 1.214 (.005),
Education (over master) —-.295 —-.026 —-.204 .838 2.510 942
Education (bachelor) =757 -.076 -.610 .543 2.425
Demographic and Gender —-1.161 —.128 -1.275 204 1.714 118
occupational factor Marital status —1.826 —-.185 -1.802 .074 1.812 (.113),
model Education (over master) 375 .033 260 796 2.767 <.001
Education (bachelor) -.907 —.092 =760 449 2.484
Year of career —.162 —.301 —2.444 .016 2.597
Type of duty -1.997 —.187 —2.293 .023 1.141
Occupation 1.206 131 1.216 226 1.976
Demographic, Gender —.120 —.013 —.151 .880 1.810 .386
occupational, and Marital status -2.219 -.225 -2.579 .011 1.825 (.268),
motivational factor Education (bachelor) 1.226 124 1.147 253 2.784 <.001
model Education (over master) 1.278 113 1.041 299 2.799
Year of career —.140 —.260 —2.474 .015 2.634
Type of duty -2.312 =217 -3.097 .002 1.172
Occupation 1.104 120 1.309 192 1.995
HH education (<1 year) 1.920 127 1.882 .062 1.089
Knowledge .007 .003 .048 962 1.074
Perception .622 391 5.316 <.000 1.296
Barrier —-.335 =211 —2.745 .007 1.413

*Variables of gender, marital status, education, type of duty, occupation, and HH education (<1 year) were dummy; comparator
was described in bracket as gender (male), marital status (un-married), education (over master), education (bachelor), type of duty
(anesthesia), occupation (nurse), HH education (<1 year=yes).

Abbreviations: VIF, variance inflation factor; HH, hand hygiene.
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