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S1 Appendix. Regular quality assurance process of the Shanghai

CRYVS system

Death certificates can be issued from three sources in Shanghai. Hospital clinicians issue death
certificates for hospital deaths (69% of all deaths) and community health physicians (public
health doctors) at CHCs complete death certificates for home deaths (30% of all deaths). The
certificates issued by CHCs and hospital physicians both conform to the World Health
Organization (WHO) standard, which contains basic information including name, sex,
birthdate, death date etc., as well Part I and Part 11, that include death sequence and contributory
causes of death. Part I presents the death sequence, includes diseases or conditions that
formulate the sequence of events leading directly to death. Part II includes the other significant
conditions contributing to death (Fig SS1). The district CDC doctors and CHC physicians code
the UCOD and all CODs in the death sequences according to ICD-10. Both CDC and CHC
have staff working as coders who receive regular training on COD assignment and ICD-10
coding. External causes or “unnatural” deaths (1% of all deaths) are certified by Public Health
Office (PSO) and the certificates are issued by the coroner affiliated with the PSO. Death
registration information is exchanged between the district level PSO and CDC every month.
Following certification by the coroner, the quality control and audit process is the same as for

hospital or home deaths.
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The Shanghai CRVS system has stringent data quality checking procedures that are performed
by doctors at both Shanghai CDC and the district CDCs to check for and correct implausible/

impossible causes of death, as follows:

1. Public health doctors at district CDC convert the sequence of events leading to death into
standard ICD-10 cause code and select the original underlying cause of death (UCOD) text
on the death certificate according to the coding rules. This is referred to as the “original
ucoD”.

2. Ifthis UCOD is not a clear antecedent disease that could give rise to the sequence of events
leading to death, or if anything is unclear, doctors at district CDC communicate with the
hospital where the death occurred to review the medical record and/or for CHC doctors to
contact the family of the deceased for more information (a form of unstructured verbal
autopsy). After this procedure, the district CDC doctors correct the UCOD.

3. Doctors at Shanghai CDC check all UCODs and identify the impossible/implausible
UCODs and provide feedback to district level CDCs for second-round correction by the
district CDC doctors. If any inaccuracies persist, the medical record tracing and family
investigation is conducted again. This whole quality control process is performed each
month.

Using this three-step procedure, the Shanghai CDC gathers electronic death information from

each district CDC and performs the data audit. In addition, every six months there is a further

extensive quality check of all collected death data organized by Shanghai CDC. All the district

CDC doctors assemble in Shanghai CDC, with death certificates issued from their districts.

District doctors will review the certificates from other district(s) (called as mutual quality

control) and provide suggestions made for modification. The resulting UCODs are stored in

the Shanghai routine death registration database as final UCODs; This is referred as “routine

UCoOD”.
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Fig SS1 The death certificate for hospitals and CHCs in Shanghai
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S2 Appendix. Medical Data Audit Form(MDAF) form for

Shanghai

Study ID | |

Medical Record/Hospital No | |

Shanghai Study physician Review form (MEDICAL DATA AND AUDIT FORM)

Section 1: Background Information

Name of Deceased
Date of Birth
Date of death
Age of the deceased at death
Sex of the deceased
Department/Ward Medicine
Surgical
Neonatal / Neonatal ICU
Paediatric
Gynaecology / Obstetrics
Cardiology / CCU
Orthopaedics
Other (Please specify)
Location where the form was filled in Name of the hospital
ID number of the deceased
Phone number of the family members of
the deceased
Residence of the deceased
4
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SECTION 2: Study Physician review

2.1 Death certificate as determined by study Physician

Interval

Causes of death from medical audit from onset ICD10 codes
to death

la Immediate
Cause

1b Antecedent
Cause

1c Antecedent
Cause

1d Underlying
Cause

Il Other
significant
conditions
contributing

2.2 Study physician cause of death for for misclassification matrix

ICD10 CodeDiagnosis for misclassification matrix (Shanghai text) Misclassification Code
for UCOD (Shanghai code)

2.3 Final underlying cause of death selected by the coder after completing the coding process

ICD10 Code for Final Underlying Cause of Death
FUCOD
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Section 3. Hospital Diagnoses

31 Hospital Death Certificate

Interval

4.1 Causes of death from death certificate from onset ICD10 codes
to death

la Immediate
Cause

1b Antecedent
Cause

1c Antecedent
Cause

1d.Underlying
Cause

I Other
significant
conditions
contributing

3.2 Hospital diagnosis for misclassification matrix

ICD10 Code forDiagnosis for misclassification matrix (Shanghai text) Misclassification Code
ucob (Shanghai code)

33 Underlying cause of death selected at the District CDC

ICD10 Code Underlying cause of death from District CDC data base
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Section 4. Evaluation of quality of medical record and hospital death certification

4.1

Was it necessary to change the underlying cause of death
(Ucob)?

Yes
No = goto4.6

The difference of ICD coding for UCOD between 2.2 and 3.2

A. only the coding after the

4.2 i< decimal point are different
) B. totally different
4.3 . . . . Yes 2 goto 4.6
Did changes in diagnosis on the DC lead to a change in N?)s goto
ucoD?
4.4 | Accuracy of the death certificate
Did changes to the sequence of causes lead to a change in | Goto 4.6
ucoD?
4.5 | Compatibility YES NO
Whether the FUCOD code selected by the coder in 2.3 is
compatible with the UCOD code selected at district CDC
(3.3)?
4.6 | Ranking of medical audit death certificate GS1
GS 2
GS 3
GS4
Other

Name of the study physician [

Chen L, et al. BMJ Open 2022; 12:€046185. doi: 10.1136/bmjopen-2020-046185



