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Effectiveness of personal protective measures in prevention of nosocomial transmission of severe acute
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Abstract  Objective To evaluate the effectiveness of personal protective measures of health care
workers HCWs against severe acute respiratory syndrome SARS . Methods A case-control study from
ten hospitals in Guangdong with 180 non-infected and 77 infected staff members that accessed the isolation
unit every day and participated in direct first aid for severe SARS patients. All participants were surveyed
about how they were using personal protective equipments PPE  protective drugs and hygiene habits
when caring for patients with SARS. Statistical analysis was done with either X2 or Fisher’ s exact test for
univariate analysis whereas we used forward stepwise selection Waldesian for logistic regression. Results
Univariate analysis showed that mask gown gloves goggles footwear “ hand-washing and
disinfecting”  gargle © membrane protection” “ taking shower and changing clothings after work” “ avoid
from eating and drinking in ward” oseltamivir phospha tall had protective effects P<0.05  but
stepwise logistic regression showed significant differenees for mask OR=10.78 95% CI 0.60-0.99
goggles OR=0.20 95%CI 0.10-0.41 and footwear OR =0.58 95% CI 0.39-0.86 . Analysis for
linear trend in proportions showed that dose response relationship existed in mask gown gloves goggles
footwear gargle * membrane protection” and’ taking shower and changing dree after work” P<0.01 .
The attack rate of HCWs who were rescuing severe SARS patients without any PPE was 61.5% 16 26 .
It seemed that the more the protective measures were used  the higher the protective effect was P<
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0.001 and could reach 100% if mask gown gloves goggles footwear “ hand-washing and
disinfecting” were all used at the same time. Conclusions Nosocomial infection of SARS can be prevented
effectively by precautions against droplets and personal contact. HCWs must take strict protection according
to the guidance of WHO or Chinese MOH and pay attention to personal hygiene.

Key words Severe acute respiratory syndrome Nosocomial infection Case-control study
Protective measures

SARS t
14 SARS
5 WHO 1.
SARS 1
SARS
2 3.41%
2.83 3.96+4.22 t pP=
0.334
SARS 2003 1 SARS
4~5 10 SARS %
P
n=77 n =180
23.4 26.7 0.58
76.6 73.3
18~ 54.5 54.4 0.84
1. 257 77 30~ 37.7 30.0
2003 5 3 40~58 7.8 10.0
37.7 37.2 0.95
62.3 62.8
SARS 10
SARS SARS 2.
180
10 SARS
oseltamivir phosphate
2. 12 P<0.05
SARS
13 SARS b1 N1] 12
logistic
12
87% 61%
53% 2
3. EXCEL
SPSS 11.5 PrP< WHO SARS
0.05 WHO 12
X2 Fisher
OR 95% CI 7

logistic SARS



20 - 2004 1 25 1 Chin J Epidemiol January 2004 Vol.25 No. 1

61.5% 16 26 1-OR SARS
WHO
100% 95% CI 92% — 100 %
X2:49'981 P<0.001 SARS
3 12
2003 3 9
P<0.01 OR
3
SARS
SARS SARS
SARS SARS >
6 SARS “
SARS
2 SARS
n="77 n =180
OR OR 95%CI
% %
68 88 178 99 0.08 0.01~0.43
12 46 60 156 87 0.07" 0.01~0.34 0.78 0.60~0.99
22 29 22 12 0.22" 0.02~1.29
9 12 2 1 1.00
10 13 110 61 0.10 0.05~0.20 0.20 0.10~0.41
1 1 17 9 0.13% 0.02~0.97
13 17 95 53 0.18 0.10~0.35 0.58 0.39~0.86
27 35 128 71 0.22 0.12~0.39
37 48 136 76 0.30 0.17~0.53
5 6 30 17 0.35 0.13~0.93
13 17 64 36 0.37 0.19~0.72
51 66 148 82 0.42 0.23~0.78
oseltamivir phosphate 19 25 78 43 0.43 0.24~0.78
56 73 96 53 0.43 0.24~0.77
28 36 97 54 0.49 0.28~0.85
16 21 49 27 0.70 0.37~1.31
35 45 69 38 1.34 0.78~2.30
0 16 21 10 6 1.00
1 18 23 18 10 0.62 0.20~1.96
2 17 22 17 0.63 0.19~1.99
3 9 12 17 0.33 0.09~1.18
4 11 14 30 17 0.23 0.07~0.74
5 5 6 45 25 0.07 0.02~0.27
6 177 1 35 19 0.02 0.00~0.15
WHO 0 0 32 18 0.00 0.00~0.08
0 0 8 4

* * % A\ Fisher OR 95% CI



2004 1 25 1 Chin ] Epidemiol January 2004 Vol.25 No. 1 - 21

3 SARS
OR
OR
0.07 0.10 1 32 4
0.07 0.13 1 1 SARS
0.09 0.31 1
0.13 0.44 1 SARS
0.15 0.39 1
0.17 0.63 1
0.22 0.46 1 42% 108 257
0.24 0.46 1 ICU
P<0.01 SARS
SARS ” “ n 2 8
SARS
12
12 12
12
61.5% 16 26
SARS 12
78% 202 257
2
N95 WHO NIOSH95 99 100
2 WHO
12
“ ” WHO 6
oseltamivir phosphate
7 100 %
WHO
- WHO
" SARS  SARS “ ”
SARS 7 oseltamivir
phosphate SARS
SARS ?
WHO
logistic SARS
OR=0.78 95% CI 0.60~
0.99 OR=0.20 95% CI 0.10~0.41 Dr. Bob E.

OR=0.58 95% CI 0.39~0.86 Fontaine



22 - 2004

1 25 1 Chin J Epidemiol January 2004 Vol.25 No. 1

. 2003 24:350-352.

2 Tsang KW Ho PL Ooi GC et al. A cluster of cases of severe acute
respiratory syndrome in Hong Kong. N Engl ] Med 2003 348:1977-
1985.

3 Ofner M Lem M Sarwal S. Cluster of severe acute respiratory
syndrome cases among protected health-care workers—Toronto
Canada  April 2003. http
mmwrhtml mm5219al . htm

www. cde. gov mmwr preview

2003 24:336-339.

. 2003 29 3 :13-15.

7 Peiris JSM Lai ST Poon LLM et al. Coronavirus as a possible cause of
severe acute respiratory syndrome. Lancet 2003 361:1319-1325.

8 First data on stability and resistance of SARS coronavirus compiled by
members of WHO laboratory network http ~ www. who. int csr
sars survival-2003-05-04 en index. html

9 Seto WH Tsang D Yung RWH. Effectiveness of precautions against
droplets and contact in prevention of nosocomial transmission of severe
acute respiratory syndrome SARS . Lancet 2003 361:1519.

4 ML Lee CJ Chen IJ Su. Severe acute respiratory syndrome— 2003-07-09
Taiwan 2003. http  www. cdc. gov mmwr preview mmwrhtml s
mm5220al . htm

HBV HCV 1 HBV
HBsAg -HBsHBeAg -HBe -HBc OR  OR
| - - - - 22 77 1.00 1.00
: - + - - - 6 86 0.24 0.23
1 2000 - + - + - 5 2 8.75 12.65
+ - + - + 25 7 12.50 12.12
+ - - + + 46 34 4.74 3.85
10 + - - - & 33 13 8.8 7.12
2 + + - - + 7 2 12.25 14.30
+ - + + + 8 1 28.00 32.84
5 ml
ELISA “HCV Epi HBV HCV HBV
Info 6.04 SAS 8.10 OR HCV 157 240 OR=4.442
OR =4.259 HBV HCV
2. 204 159 45 HBV: HCV 16 12
= = 0,
4 g7 127 OR =9.056 OR =8.749 ARP 88.57%
3. HBV
HBV
HBV 609% ~90 %
173 86.07% 252 60.72%
HBV 86.07%
OR = 3.996 OR=3.779 P <
0.0001 ARP 73.5% 5 ey o3
. 5% HBV
7 -HBs HBsAg
HBsAg HBsAg HBV HBsAg HBeAg -HBe  -HBe

HBeAg -HBe -HBc OR = OR 32.84

32.842 ARP 97.0% HBsAg HBsAg _HBe
-HBe 1 -HCV 9.36%

HCV 19 9.36% HBV OR HBV OR
12 2.88% OR = 3.485 OR = HBV HCV OR
3.485 P<0.001 ARP 72.7% HBV HCV
225400 2003-01-20



