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[Abstract] Objective To investigate the application of mercury sphygmomanometers and thermometers and their
corresponding substitutes in 212 medical institutions (MIs) in Shaanxi Province from 2017 to 2020, and provide

suggestions on the substitutes of mercury-containing products in medical and health industry in Shaanxi Province

based on the implementation status of Minamata Convention. Methods Hospitals as well as primary medical and
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health institutions in Shaanxi Province were selected by stratified random sampling. Application of mercury sphyg-
momanometers, thermometers and corresponding substitutes in MIs of different levels from 2017 to 2020 were in-
vestigated. Results A total of 212 MIs in Shaanxi Province were investigated, including 57 hospitals and 155 pri-
mary medical and health institutions. From 2017 to 2020, mercury sphygmomanometers usage amount per bed in
Mls were 0. 073, 0. 068, 0. 066 and 0. 059 pieces respectively. 2020 was lower than other years. Usage amount per
bed in primary Mls was higher than hospitals, with statistical difference (all P<C0. 05). Mercury thermometers usa-
ge amount per bed each year were 2. 185, 2. 121, 1.916 and 2. 631 pieces respectively, 2019 was lower than 2017,
with statistical difference (P = 0. 027). Mercury-free sphygmomanometers usage amount per bed each year were
0.014, 0.015, 0.028, and 0. 038 pieces, 176, 325, 468 and 511 pieces were purchased, respectively. In 2019 and
2020, mercury-free sphygmomanometers usage amount per bed in hospitals was higher than that in primary Mls,
with statistical difference (P<Z0.05). Mercury-free thermometer usage amount per bed were 0. 010, 0. 011, 0. 013,
and 0. 028 pieces, 173, 221, 227 and 684 pieces were purchased respectively. Mercury-free thermometer usage
amount per bed in hospitals was higher than that in primary Mls, with statistical difference (P<Z0. 05). In the sur-
vey on temporary storage of mercury-containing waste, 50. 88% hospitals and 46. 45% primary medical and health
institutions mixed mercury-containing waste with other medical waste for direct disposal. In the survey on the dis-
posal methods of mercury-containing waste, 19.30% hospitals and 16. 77% primary medical and health institutions
disposed mercury-containing waste by themselves (landfill, stockpiling and recycling). Conclusion Usage of mer-
cury sphygmomanometers and thermometers in MIs in Shaanxi Province has been decreasing year by year, and usage
of corresponding substitutes has been increasing. The provincial MIs are actively implementing the Minamata Con-
vention, fulfillment effect appears initially.

[Key words| medical waste; Minamata Convention; mercury sphygmomanometer; mercury thermometer; mercu-

ry-free sphygmomanometer; mercury-free thermometer
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Table 1 Usage of mercury sphygmomanometer per bed in different levels of Mls, 2017 — 2020
I B 2 BEYT TAENL it
O R B mRRRE WORR RRER EORMME BORR RREC mkfu 2 P
=D) () AEE) (&) (k) ) (&) () A
2017 627 12 335 0.051 564 3968 0.142 1191 16 303 0.073 3,725 <<0.001
2018 636 12 486 0. 051 486 4 000 0.122 1122 16 486 0. 068 4.280 <<0.001
2019 667 13 370 0. 050 478 4072 0.117 1 145 17 442 0. 066 3. 200 0. 001
2020 655 13 376 0. 049 375 4 092 0. 092 1030 17 468 0. 059 2. 039 0. 041
T« P 378 25 45 03 AN R 90000 97 HUAG A4 HS 3 R A6 4 4 EL AR
T2 20172020 AN [F] 4 5 B ST AL K BRI T PR AL B P49 200
Table 2 Usage of mercury thermometer per bed in different levels of Mls, 2017 — 2020
B B 2 BEYT TAENLA it
O R B mRRRE MORR RRE MR MORER RREC mRfu 2 P
&2 () AHECGO (3 () GO GO () GO

2017 30 929 12 335 2.507 4 693 3 968 1.183 35 622 16 303 2.185 1. 408 0. 159
2018 30 648 12 486 2. 455 4 312 4 000 1. 078 34 960 16 486 2.121 1. 249 0.212
2019 30 111 13 370 2.252 3 309 4072 0.813 33 420 17 442 1.916 0.928 0. 354
2020 39 970 13 376 2.988 5 983 4 092 1. 462 45 953 17 468 2. 631 =0.091 0. 928
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Table 3 Usage of mercury-free sphygmomanometer per bed in different levels of Mls, 2017 — 2020
P B FEZ YT AN it
O momR RS RIRGE BORR RREC RIRGE BORR REER mkte 7 P
&) €3] A (H) & €/ 9) s (B &) €3] iR GED)
2017 173 12 335 0.014 53 3968 0.013 226 16 303 0.014  —1.461 0.144
2018 189 12 486 0.015 63 4 000 0.016 252 16 486 0.015 -1.785 0.074
2019 416 13 370 0.031 81 4072 0. 020 497 17 442 0.028 —-2.237 0.025
2020 588 13 376 0. 044 83 4 092 0. 020 671 17 468 0. 038 =3.151 0.002
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Table 4 Usage of mercury-free thermometer per bed in different levels of Mls, 2017 — 2020

B B SEZ ST AN it

O gmE RS ERGE BRR RRM BRI MR RRR BRI % 2
0 € 9) JHE GO (3 Gk JH (GO GO Gk JHHE (GO
2017 143 12 335 0.012 21 3 968 0. 005 164 16 303 0.010 —3.331 0. 001
2018 149 12 486 0.012 31 4 000 0. 008 180 16 486 0.011 =3.816 <<0.001
2019 184 13 370 0.014 38 4 072 0. 009 222 17 442 0.013 —2.952 0. 003
2020 447 13 376 0.033 45 4 092 0.011 492 17 468 0.028 —5.431 <0.001
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Table 5 Attitudes of medical institutions of different levels towards Minamata Convention as well as management and elimina-

tion of mercury-containing equipment (No. of MIs [ % ])
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