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Secondary attack rate of COVID-19 in different exposure settings:a Meta-analysis

HAN Lu-yi,GAO Qi, CAO Yun-xian, WEI Shu-shu, L1 Xiu-jun (Department of Biostatistics s School of
Public Health ,Cheeloo College o f Medicine »Shandong University » ] inan 250012, Shandong »China)

Objective To understand the secondary attack rate (SAR) of coronavirus disease 2019 (COVID-19) in dif-
ferent exposure settings by a Meta-analysis. Methods A systematic search was conducted in online databases through
PubMed, Embase, CNKI and Wanfang Data to collect the studies in English or Chinese related to "COVID-19" "contact
settings" "transmission rates" published from January 2020 to August 2021. Information about the setting of exposure
was classified into 4 categories:life contact, public transportation contact,health care contact and social contact. Meta-a-
nalysis was used to calculate the pooled SAR in different settings. Meta-regression and subgroup analysis were carried out
when heterogeneity was high. The quality of the included studies was evaluated by using an adapted version of the New-
castle-Ottawa Scale(NOS). Results 44 articles were included in the main analysis and the exposure sample size was 41
946. The results showed that the pooled SAR was 11. 8% (95%CI :10.5%-13.0%) and significant difference was detec-
ted for all pooled estimates (P <C0, 01). The pooled SAR of life contact was the highest at 15. 4% (95% CI :13. 4%-
17.4%) ,followed by social contact at 10. 2% (95%CI :6.9%-13.5%). The pooled SAR of health care contact and public
transportation contact were 5. 9% (95%CI:2.5%-9.4%) and 5. 6% (95%CI:0. 0%-12. 3%) , respectively. Subgroup a-
nalysis showed that SAR in different settings had certain differences between China and other countries, the exposure sam-
ple size.and the type of research. Conclusion The risk for transmission of COVID-19 in life contact and social contact
is higher,and the risk in health care contact and public transportation contact is lower. Active diseases control and preven-
tion measures should be taken for different exposure settings.so as to reduce the SAR of COVID-19.
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Fig. 1 Flowchart of study screening and selection process
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Table 1 Basic information and quality scores of included studies
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Fig. 2 Forest plots of secondary attack rate
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Table 2 Meta-regression results of secondary attack rate

REEER ¥ Coefficient P

Heterogeneity factors M1 M2 M3 M4 M5 M1 M2 M3 M4 M5
#7575 e 0. 056 0. 052 0. 029 0.043 0. 025 0.001" 0.001" 0.001" 0.001°  0.001"
2238 T L il Ref Ref -0.016 Ref -0.028 Ref Ref 0.022" Ref 0.001"
[ 97 2z fik 0.047 0. 042 0.019 0.026 0.014 0.001" 0.001" 0.001" 0.001°  0.005"
2 e i 0. 001 0.023 Ref -0.008 Ref 0.842 0.001" Ref 0. 206 Ref
TR AiREHEBAIBE S -0. 141 Ref - - - 0.001" Ref - - -
B BB A5 -0, 115 0.011 - - - 0.001" 0.006" - - -
T 0¥ T AT 9% Ref 0.171 - - - Ref 0.001" - - -
X 0. 005 - -0.012 - - 0.178 - 0.001" - -
R FFEANy 0.012 - - - 0. 005 0.003" - - - 0. 220
S PN -0. 002 - - -0.002 - 0.001" - - 0.001" -
L 0.214 0.005 0.041 0.107 0.038 0.001" 0.468 0.001" 0.001" 0.001"
7 (Note) : * 5 UM U8 1% P 2 (factors of source of heterogeneity) .
*3 AARBFRMNEEE (%)
Table 3 secondary attack rate( %) in different exposure settings
Wi I e fi TR i [iR=1q &
SERZ it Life contact Health care contact Social contact (DL)y; 2
Heterogeneity factors Study BB (95%CI) 2 %% (95%CD) 12 253 (95%CD 2 Pooled SAR (%)
group SAR(95%CD) ) SAR(95%CD) (%) SAR(95%CD) ) (DL e
WK P 30 18.4(14.8~21.9) 98.0 1.0€0. 4~1.6) 0.0 3.5(1.9~5.1) 85.7 13.0010,8~15.2) 97.8
E e 19 9.5(7.3~11.7) 97.6 7.9(4.7~11.1) 95.8 27.3(3.3~51.2) 98.9 12,009, 9~14,0) 98.1
I 5 14 BA 71 32 13.8(11.5~16.2) 98.2 8.1(3.4~12.9) 97.8 3.3(1.9~4.7) 83.4 10.1(8.4~11.7) 97.7
PRER A 15 19.1(13.9~24.3) 98.2 3.000.4~5.5) 92.8 39.0(7.9~70.2) 98.0 17.5(14.1~20.8) 98.3
It 7 5 2 20,5(15.5~25.4) - - - 29.0(19.2~38.8) - 23.6(15.6~31.7) 57.4
<1000 38 20.8(16.1~25,5) 97.6 2.6(0.7~4.4) 89.5 11,3(7.4~15.3) 97.3 16.1(13.6~18.7) 98.0
HFENEC 1000~10 000 11 3.5(2.3~4.7) 95.5 10, 4(8.8~12.0) 72.1 4,2(3.1~5.3) - 5.4(3.9~6.9) 97.6
>10 000 3 4,0(2.8~5.1) 99,9 - - -

T (Note) « 5 I BEHLALN 8 ( DerSimonian-Laird) # 174 3 (Random effects model (Dersimonian-Laird) was used to combine effect estimates).
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