P32 AW PATHA CLALLT® RGPS PAE

St. Paul Hospital Millennium Medical College
Graduate Study Program

Quality assessment of facility based medical certification of cause of death
in the Department of Pediatrics and Child Health at St. Paul’s Hospital
Millennium Medical College, Addis Ababa, Ethiopia

By Dr. Befekadu yazie (MD, Pediatrics Resident)

Addis Ababa, Ethiopia
May, 2023 (GC)




‘;
-
St. Paul’s Hospital

Millennium Medical College
20,0 AWeh PATHA TLALLI® hNTPE PAE

St. Paul Hospital Millennium Medical College
Graduate Study Program

Quality assessment of facility based medical certification of cause of death in
the Department of Pediatrics and Child Health at St. Paul’s Hospital
Millennium Medical College, Addis Ababa, Ethiopia

By; Befekadu yazie MD, Pediatrics Resident)

Clinical Adviser: Temesgen Tsega (MD, pediatrics cardiologist)

A Thesis Proposal to be submitted to Department Of Paediatrics And
Child Health, Saint Paul’s Hospital Millennium Medical College for the

Partial Fulfilment of the requirements for the Certificate in Paediatrics

and Child Health

Addis Ababa, Ethiopia
May, 2023(GC)



Name of investigator

Befekadu yazie (MD, Pediatrics Resident)

Full title of the research project

Quality assessment of facility based medical certification of
cause of death in the Department of Pediatrics and Child Health
at St. Paul’s Hospital Millennium Medical College, Addis
Ababa, Ethiopia

Duration of the project

May — October 2023

Study Area SPHMMC
Total Cost of the project 26,412 ETB
Source(s) of Funding SPHMMC

Address of investigator

Cell Phone:+251910104928

Fax:---

P.O.Box:---

Email: befekaduyaze@gmail.com

Name and address of Advisors

Temesgen tsega (MD, Paediatric Cardiologist)
+251911023103




Contents

ACKNOWLEDGMENT ...ttt ettt et e e s ettt ettt et et eeaeseesesasaasaaaasasssbsbabeee e e e eeasaeaeaeesesesassnsnnnsnnnnssrnrnnnnneees 6

ACRONYMS .ttt ettt ettt et s bt et sh et sb et e s bt et e s b e e bt sh e e bt eh e e bt e st e eb e emeeebeeaeesbeenbesbeenbesbsenbesseenbesbeebeenee st enes 7

FA o1 o = ot ST O PRSP P PR TRTO PPN 8

BACKEIOUNM ..........oiiiiiiiiitiee ettt et e b e e ab e e b e s et e e bt e s at e e bt e eat e e b e e satesabeesateeabeesabeebeenbeesabeenneenane 8

ODBJECTIVE ...ttt st e b e e at e e b e et e e bt e sa b e e bt e sa et e bt e e at e e be e et e e be e st e e beesateenbeeenteenres 8

Chapter ONE: INTFOAUCTION ....eiiiiieeciiee ettt e e et e e et ae e st e e e stbeeeestaeeebaaeestbaaeassseesssaeesbeaaansasesnsseesssaaeasseeeansns 9

1.1 BACKBIOUND ...ttt sttt sttt e et e b e et e b e st e bt e s a b e e sbeeeab e e beesab e e beesa b e e sseesabeesbbeeaseenbeeenbeenneesnteas 9

1.2 Statement Of the Problem . ... et sttt sr e b b e saee e 11

1.3 RAtioN@le Of the STUAY ..eiieeiee ettt e e et e e e e ata e e s ba e e e bbeeeeataeesabeeeensbeeeantaeenaseeas 11

Chapter tWO: LItEratUure FEVIEW ......coiiiiiieieiieieeete ettt ettt ettt st e st e st e e sate et e esbeeebeesbeesabeesseesabeessneeaneenne 13

Chapter ThrEe: OBJECLIVES ....coviiiiieeeeeee ettt st b e s et e bt e s ab e e b e e sabeebeesabeebeesateenbeesaneenbes 17

P A CT =T o 1T = 1 0] o J =T £ V7T RSP 17

3.2 SPECITIC ODJECHIVES ...vveeeitieeeiie ettt e e e et e e et e e et e e e tbeeeebaeeesaee e sbaaeaabaeeansaeseassesasssaseanssesanssaeenarenaans 17

Chapter fOUr: MELNOAOIOZY .....cccueiiiiiiiieiie ettt ettt e b e st s bt e st e e bt e sabeesbeesneeebeesanesabeas 18

o R AU e (VAT LT T T o I o 1= e Yo S P UPRROt 18

L A AU e LY 1Y = o PPN 18

4.3 SEUAY POPUIAEION L.ttt ettt et s e e bt e sae e et e e sbe e et e e saeesabeesatesaseesneeeseenneeens 18

4.4 Sample Size deterMINATION .......uii et e e e rre e et e e e e te e e e baeesbaeeessteeeensaeesasaeeansseesanseeesaseeann 18

4.5 SAMPIING TECNNIGUE ..ottt ettt e e e et e e e ete e e st eeeetaeesbaaeesabeeeentaeesnsaseessessansaeessseeaansseennes 18

4.6 ENGIDITILY CrItEIIA .eeveeeieetii ettt ettt e b e sat e e bt e e at e e b e sabe e bt e sabeesbeesabeesbeesnneebeesns 19

8.6.2 EXCIUSTON CTTEOTTA ..ottt ettt ettt ettt st e st st e e e st e be e st et e entebeentesaeeneesaeensesaeensesasensesanans 19

o A (e AV A T4 T=Y o1 LT PR RTN 19

4.8 0perational DEfiNItIONS ......coiiiiieii ettt sttt ettt e s b b e sareereesaees 19

4.9 Data COlBOTION ..ttt ettt st h e st e b e sat e s bt e eas e e bt e sabeebeesat e e bt e sateebeesaeeeabeesanesneenas 20

4,70 Data QUAlTY ASSUIANCE ...cccuveeeeiieeeiteeeciteeeeteeesteeestteeeatteeeessaeesstaeessseesassaeessseseassseesssseassesaassasesssesessseeennes 22

4.11 Data Analysis and INTErPretation ........ciccciie ettt e e s tee e e tr e e e aba e e sabeeeeataeesaaaeessseesensaeenasees 22

4.12 Ethical CONSIAEIAtIONS ...cooviiiieiiieiteet ettt sttt ettt e st bt e st e st esabe e bt e saeeesbeesateenbeesnnesnseesas 22

4.13 DisSeMINAtION OF RESUIELS ..c..eetieiiiiieiieteeti ettt et b et s be et bt e bt st e sbe e st e sbeeasesbeennenbens 22

(0 T o1 (T T =T U1 (RSSOt 23

5.1 Socio demographic CharaCteriStiCS ........eiiveireiriiirieriieriee ettt sttt st e sb e sttt e st st e satesabeesbeeeneennee s 23
5.2 The determinants of documentation errors in certification of underline cause of death .......c..cccceveevienne 27

Lo 1] of 1 [ PR 31
7. LIMITATIONS weviiiiiiiii it e a e sraa s 33

8. CONCIUSION ittt sttt ettt e et e st e s heeshee s bt e bt e b e e b e ea b e e et e s ot e s beesab e ebeeeb e e beenbeenbesane s bt enneenes 33

T Y=ol o oo g T<T g e F o o OSSR U USROS 33

10 RETEI@IICES ...ttt bbbttt b s bbbt n e 34



Study Questionnaire Date- e 37

Part I- TA@NEIFICATION ..ottt et st e e s bt st e e bt st e s bt e st e e sbee et e e nbeesreereena 37
Part - SOCIO-AEMOZIraphiC DAta ...cccueieiiieeeiieeceiee et e e ettt e ette e eette e e st e e e etaeesebbeeessteeeessaeessseaasseseansaeesseeeesseannnes 37
Part lll- Duration of stay at the hospital before death ..........ccccoooviiieiii e 37
Part IV- TImMe Of @ath ...t sttt e sbe e e bt e be e st esaee st e e saeesaneens 37
Part V- Qualification of death Certifier ..........oiiiiiiee e 38
Part VI- Qualification of treating PhYSICIAN ......c..ceiciiiieiee e e et s aae e e tbe e e atae e eaneas 38
Part VII- Training on Certification 0f COD .....cc.uiiiiiiiiiiieeee ettt sttt et s b e saeesnee e 38
Part VIII- Mode Of COD CertifiCation ......coouieiieiiieieeeie ettt st st s e e e sanes 38
Part IX- Place Of DEAtH .....coieiieiiee ettt et s b e s h et re e 38
= T T PSP OPP PSPPI 39
Part XI- Rapid ASSESSMENT T0O0] .....eiiuiiiiiiiiiieieeite ettt sttt s it e b e st et e st e et e st e e nneesaeas 39



ACKNOWLEDGMENT

My sincere gratitude goes to my advisor Dr.Temesgen tsega

Furthermore, my deepest gratitude goes to ST. PAUL’S HOSPITAL MILLENNENIUM
MEDICAL COLLEGE department of pediatrics for giving me this opportunity.



ACRONYMS

ACME- Automatic Classification of Medical Entities

ARRA- Agency for Refugee & Returnee Affairs

CHS- College of Health Sciences

COD- Cause of death

CRVS- Civil Registration and Vital Statistics

DPCH- Department of Public and Community health

FDRE- Federal Democratic Republic of Ethiopia

HMIS- Health Management Information System

ICD 10- International Classification of Diseases

ICU- Intensive Care Unit

IIVRS- International Institute for Vital Registration and Statistics
IRB- Institutional review board

MCCOD- Medical Certificate of Cause of Death

NCHS- National Center for Health Statistics

SPSS- Statistical Package for the Social Sciences

UNESCO- The United Nations Educational, Scientific and Cultural Organization
UNICEF- United Nations International Children's Emergency Fund
UNSC- United Nations Security Council

UNSD- United Nations Statistics Division

WHO- World Health Organization



Abstract

Background

As one of the vital events of interest death must always be certified by a person
authorized by law to issue a document, stating the causes of death. In order to ensure
the universal application of this principle World Health Organization has
recommended an international form of medical cause of death certification that is
adopted by most countries of the world. A good quality death certificate should fulfill
the criteria put forth including a correct documentation of causes of death, with the
correct sequence and time intervals.

Objective

The purpose of the study was to assess quality of facility based documentation of
death certificate in the Department of Pediatrics and Child Health at St. Paul’s
Hospital Millennium Medical College from January 2022 - March 2023.

Methods

A hospital based cross-sectional study was conducted with retrospective data
collection by reviewing medical death certificates of deceased patients who were
admitted at the Department of Pediatrics and Child health before their death with in
the study period. A structured pretested questionnaire with details of the deceased,
WHO formatted death certificate and Rapid Assessment Tool ware used. Medical
death certificates was reviewed by the primary investigator. Errors ware identified by
the rapid assessment tool and classified as Major and Minor errors. Disparities in the
magnitude of errors as compared to age, sex, duration of stay, time of death;

qualification of certifier and place of death was assessed.
Results

From the 384 medical death certificates that were reviewed, 100% of them had errors.
The commonest major error was a missing time interval. The commonest minor error
was use of abbreviations. compared to daytime death, night time death was 98% less
likely to ill defined UCOD under the adjusted odd*s ratio. Those who were female

had 82% less likely to have error as compared to male who were certified as dead



Conclusion

As observed by the percentage of medical death certification errors, this study
confirms that there was a high magnitude of error among all of the issued medical
death certificates. There were a collectively similar quantity of poor quality
certificates regardless of the attributes of the deceased, as well as determinant factors
of certifiers. The most common error demonstrated was missing time interval
followed by use of abbreviation and no error on documentation of time of death.

This finding suggests that the time of death may be influence the quality of medical
death certificate, with nighttime death possibly allowing more time for accurate
documentation compared to emergency but need further study. In addition, it had also
picked the magnitude of ill-defined Underlying Cause of Death (4.95%). These are all

crucial inputs into hospital and national data.

Chapter one: Introduction

1.1 Background

Death is defined as the permanent loss of all signs of life at any time after live birth,
excluding fetal deaths. (1) As one of the vital events of interest death must always be
certified by a person authorized by law to issue a document, stating the causes of
death. World Health Organization (WHO) defines causes of death as, all those
diseases, morbid conditions or injuries which either resulted in or contributed to death

and the circumstances of the accident or violence which produced any such injuries’(2)

From a public health stand point, the most important step in disease prevention is
breaking chain of events by preventing underlying cause of death resulting in death.(2)
This is why underlying cause of death is defined as the basis for mortality statistics

and is the main focus of a death certificate. In order to ensure the universal application
of this principle WHO has recommended an international form of medical cause of
death certification that is adopted by most countries of the world as a Medical

Certificate of Cause of Death (MCCOD)

When death occurs in a health facility it is the dual obligation of the institution to act
as an informant of the event and to provide a MCCOD by a physician, after which the
certificate undergoes, registration by a national Civil registration and Vital Statistics

(CRVS).



The MCCOD is a permanent legal document providing a final confirmation of death.

It contains details of the deceased, causes of death and their time interval.

An accurate death certificate is essential and serves numerous purposes. (3) It

provides valuable information for family members regarding the cause and mode of
death by influencing legal proceedings. It also has far reaching effects on hospital data,
health surveillance, public health research, budgeting and health policy. In addition, it
reflects the wellbeing of inhabitants of a community and guides the distribution of

resources.

A good quality death certificate should fulfill the criteria put forth by the WHO
including a correct documentation of causes of death, with the correct sequence and

time intervals. (4)

To further strengthen the comprehensive and comparable tool for identifying diseases
and causes of death, WHO developed an International Statistical Classification of
Diseases (ICD-10). Its purpose is to translate diagnoses into alphanumeric codes for

easy data collection into Civil registration and Vital Statistics (CRVS) (2)

The correctness and completeness of a death certificate is essential, but despite the
availability of guidance numerous studies have revealed that errors in certification are
common, making certificates of poor quality. (3, 5) Globally, compulsory use of the
WHO MCCOD, ICD-10 coding and physician trainings were some of the

interventions taken to improve certificate quality.

The magnitude of errors in death certificates are universal and affect all geographical
regions. Errors in certification were further compounded with errors in the ICD
coding indicating that National, Continental and Global vital Statistics are affected by

death certification quality.

On a national level, Ethiopia adopted a widespread rule monitoring the official and
functioning outline of vital events registration, which was correspondingly made
obligatory by the FDRE Proclamation No.760/2012. (6) Vital events registration was
inaugurated across the country as of 06 August 2016, and was reinforced by the
FDRE Proclamation No. 1049/2017. (7) However, the internationally recommended

death certificate or ICD guidelines have not been utilized until now.
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1.2 Statement of the Problem

In Ethiopia, there is a lack of cause of death data owing mostly to the relatively new
CRYVS that is in its infancy. Universally accepted Medical Certificates of Cause of
Death are not used to document deaths occurring in facilities, which affects the
hospital and national data by creating a lack of uniformity. In addition, the ICD-10
system that is used to translate diagnoses into the CRVS is not implemented, causing
a hurdle towards the completion and quality of cause of death data. Another obstacle
hindering the accuracy and completeness of death certificates is the lack of
interventions that have to be taken, such as physician training and use of electronic
records. In other country, death certificate with causes of death is obtained from the
health sector, among other sources.

The civil registration extrapolates mortality data from numerous sources, among these
are outreach programs to hospitals and routine linkages from hospital notifications.
The data will then be compiled in the CRVS systems and provide assistance toward
improved health data. This in turn will be used in the process of policy making,
progress measurement through mortality data and the creation of a platform for global
planning

Thus, in our setup, we can comprehend that data extrapolated from the health system
is a major input into the completeness of mortality data and that this element reflects
that the facility based death certification and reporting system is defective. In addition,
improving the facility based medical death certification is one of the most significant

and necessary steps en route for the improvement of our vital statistics registration.

1.3 Rationale of the study

Mortality data is one of the main vital events used for public health analyses and other
research studies. It is extremely essential to have timely a public health information as
well as high quality vital statistics data (8)

A medical death certificate delivered through the Ethiopian health sector is a primary
source of input into the CRVS system. Facility based death certificates have a direct
impact on the completeness and quality of vital registration. Physicians are the chief
death certifiers in the health system and they have the legal responsibility of providing
a good quality of diagnosis with a complete, specific, timely and readable death

certificate.
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Evidence extrapolated from death certificates is used to quantity the comparative
contributions of different disease entities toward mortality. (9) Statistical data on
deaths by underlying cause is significant for monitoring the health of a population,
scheming and assessing public health interventions, distinguishing priorities for health
services and evaluating the impact of those services. Medical death certification data
are also broadly used in investigation into the health effects of exposure to risk factors
through day to day life.

This area of investigation is an insufficiently evaluated topic in the world with a
limited number of studies. There is also far less availability of data in Africa, and no
studies have been conducted regarding medical certification of cause of death in our
country until now. Thus, this study aims to provide fundamental information on the
quality of facility based death certification.

The outcome of this study will be a valuable input for improvement of hospital based
data and the national statistics at large. It will also help guide the methods through
which improvements could be made toward a better national health statistics.

The outcome of the envisioned study will be a valuable input for the quality
improvement of hospital based certification and permanent institutional records. In
addition, it will guide the organization in choosing among the types of guidance and
intervention necessary for better quality of data. This in turn will assist the

advancement of the CRVS of our country that is still in its early stages.
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Chapter two: Literature review

A valid cause of death data with good quality is essential to identify public health
challenges, to assist in health service planning and to evaluate interventions as well as
health policies. (10) As a step towards quality improvement of cause of death, WHO
has recommended the use of a standardized certificate for COD. In addition, an ICD-
10 classification list for compiling COD data on a yearly basis was applied. These two
interventions were implemented to improve quality of data and to eliminate errors.
However, death certificate errors are common across all regions of the continent and
their magnitude is enormous. (5, 10)

The following study done in Australia proves the above statement as a meta-analysis
showed a great burden of inaccurate death certificates.

It was a systematic review and meta-analysis done by the Melbourne School of
Population and Global Health, University of Melbourne. (5) It was aimed to assess the
effectiveness of training interventions in improving quality of medical certification of
cause of death as compared to medical school trainings. A screening gave a number of
616 studies, out of which 21 were selected for synthesis and four underwent meta-
analysis.

The study populations were physicians from Canada, USA, India, South Africa, Spain,
Bahrain and England. In seven interventions, the study populations consisted of
medical students from UK, Spain, USA, Fiji and Spain.

The pre-intervention proportions of all error categories selected for meta-analyses
were 51%, except for the category of ,,absence of time intervals®, which was 37- 93%.
This meta-analysis displays the high magnitude of errors on facility based medical
certificates, despite the standard guidance and interventions. Furthermore, the study
population included individuals from all over the world, showing the universality of
the burden of poor quality MCCOD.

As an only example of measure of errors in Africa, there was a Cross-sectional
descriptive study done at an academic hospital in Cape Town, during 2004. (11) It
was a done through a retrospective review of death notification forms of deaths due to
natural causes. Medical death certificates were reviewed based on errors and ability to
code causes of death according to ICD10. Out of 983 death certificates that were

evaluated, almost every one of them had a minor error, out of which 32.2% had major

13



errors. Errors increased with patient age and decreased with neoplasms. In addition,
there was under reporting of deaths due to HIV/AIDS by 53.1%.

The error rate of this study was almost 100% and they were adequately grave to affect
identification of underlying cause of death in about one third of the certificates. As
compared to the meta-analysis done in Australia, this study displayed greater
percentage errors.

In general, there is paucity of data in Africa regarding quality of medical death
certificates and it is the continent with the least coverage of death registration at
international level. This might have been reflected on the poor quality of death
certificates. (12) As a sub-Saharan country, Ethiopia has an undocumented death
registration as of February, 2021. (12) In addition, no studies have been done
regarding the quality of medical death certification.

The above literatures outlined the quality of data and amount of errors in the global,
continental and national setup. After measuring the magnitude of the problem, quality
of death certificates can be assessed by using multiple methods. One is by identifying
errors and classification into major and minor. Errors can then be compared and
evaluated according to associated factors affecting their occurrence, such as seniority
of physician. The following study examined multiple aspects of factors associated
with errors.

This study was done in Peru, where physicians certify almost all deaths as a legal
requirement; however, the quality of cause of death data is poor. (13) To address this,
two interventions were implemented to improve cause of death data. These
interventions were introduction of an online death certification system and a training
program for physicians on standard death certification practices. The study following
these interventions aimed to assess the effectiveness of the two interventions and
compared the quality medical death certificates among three groups: Pre intervention
paper death certificates, death certificates after the online registration and online
registration after training.

It comprised of a random sample of 300 pre-intervention death certificates, 900 death
interventions that were part of the online intervention and 900 certificates that were
part of both interventions. (13)The study used the Assessing the quality of death
certification tool from the University of Melbourne. It evaluated the frequency of
common errors in death certificates for each category of age, sex, doctor"s seniority

and specialty, level of health facility and general cause of death. Bivariate and
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multivariate analyses were conducted to assess the effectiveness of the three
intervention groups. Bivariate relationships were analyzed using chi-square and t-tests.
The covariates in the model were study group status (pre-intervention, online
intervention, online and training intervention), age group of the deceased, sex,
doctor*s experience, doctor*s specialization, level of health facility, and cause of
death

The average error percentage declined by 38% owing to the online intervention and
by an additional 26% due to the physician training intervention. Following the
interventions, the main improvements were reductions in the absence of a time
interval (66% of certificates), improper order of causes of death (22%), and ill-defined
conditions (13%). Errors also showed increasing pattern with increased age of patients
but decreased with higher level of Physician*s Specialty and level of health facility.
This relationship outlines the effect that different factors impose on the quality of
death certificates.

Different methodologies may be used to assess the quality of data, as described above,
the study done in Peru used a random sampling technique and comparison of pre and
post intervention based on the nature of errors and associated factors. (13) Physicians
were unaware that they were being evaluated before and after the interventions and
then a rapid assessment tool was used to categorize and analyze errors.

A different methodology was used in a study that took place in Tehran, Iran. It was
done with the objective of evaluating the validity of cause of death. A cohort of
15,005 people was established in1999. (14) A total of 231 deaths occurred and were
investigated by a panel of medical specialists who determined underlying cause of
death. Another physician will issue a certificate without training. The COD completed
by the physician was then compared with the UCOD determined by the panel of
specialists. The result of this study indicated that if the death certificate is issued by a
general practitioner, there is 2.3 times chance of being misclassified compared with
when it is issued by a specialist.

In addition, if the deceased is more than 60 years, the chance of mis classification
would be 2.5 times compared with when the deceased is less than 60 years. This study
is unique in that it uses a cohort to collect the attributes of the deceased.

In summary, there have been a variety of literatures done regarding quality of cause of
death certificates among countries of the world. These countries are grouped among

those with a relatively good death registration system and well-built medical
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certification of cause of death. On the contrary, Ethiopia has an undocumented death
registration data and an unfledged MCCOD system. No studies or interventions have
been done regarding this area of interest in Ethiopia. Thus, quality assessment of

MCCOD will help identify the scale of errors and their associated factor. In addition,

it will help guide the manner of interventions that should be taken.
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Chapter Three: Objectives
3.1 General Objective

To assess the quality of facility based medical certification of cause of death in
the Department of Pediatrics and Child Health at Saint Paul’s Hospital
Millennium Medical College.

3.2 Specific Objectives
* To measure the magnitude of errors during death certificates documentation

* To identify the type of errors on issued death certificates.

* To identify the determinants of documentation errors in certification of cause

of death.
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Chapter four: Methodology

4.1 Study area and period
The research was conducted at pediatric unit of saint paulo’s Hospital Millenium

Medical College, Addis Ababa Ethiopia over 15 months. St. Paul’s millennium
medical college is the second largest hospitals in the capital Addis Ababa with a
catchment population of more than 5 million. The hospital was established in 1969 by
the late emperor Haile Selassie in collaboration with the German Evangelical Church
and is currently governed by a board under the federal ministry of health. In addition
to an inpatient capacity of more than 700 beds, on average 1200 emergency and
outpatient clients are seen daily in the hospital. particularly on pediatrics and child

health department on average 110 clients are seen daily .

4.2 Study Design
The study was a hospital based cross-sectional study assessing death certificates that

was issued to neonatal and child deaths between January 2022 - March 2023.

4.3 Study Population
The study population for the study was all neonatal and child deaths happening in the

department of Pediatrics and Child Health during the study period. And the source
population was all neonatal and child deaths happening in SPHMMC.

4.4 Sample size determination
The sample size of this study was calculated by taking an assumption of medical

death certificates with errors being 50% to obtain a confidence level of 95% and a

margin of error of 5%, a total of 384 charts was taken.

4.5 Sampling Technique
Randomly selected 384 deaths from the HMIS (Health Management Information

System) logbooks that were recorded during januaryl 2022-march 2023 ware included
in this study.
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4.6 Eligibility criteria
4.6.1 Inclusion Criteria

All deaths in the study period that occurred in SPMMC, pediatrics and child
health departments and for which death certificates and medical records were

available ware included.

4.6.2 Exclusion Criteria

Death that recorded as death on arrival
Deaths documented in the HMIS but whose card is lost

4.7 Study Variables

Independent Variables- Age, sex, time of death, place of death, qualification
of doctor who issued the death certificate, Training on certification of COD,
Mode of certification(Paper or Online), and cause of death (immediate,
contributory and underlying causes),

Dependent Variables- Quality of death certificates as assessed by the Rapid

Assessment Tool.

4.8 Operational Definitions

Death certification- either a legal document issued by a medical practitioner
which states when a person died, or a document issued by a government civil
registration office, that declares the date, location and cause of a person's
death, as entered in an official register of deaths. (14)

Cause of death- the disease or injury which initiated the train of morbid events
leading directly to death, or the circumstances of the accident or violence
which produced the fatal injury, in accordance with the rules of the ICD. (15)
Immediate cause of death- all those diseases, morbid conditions or injuries
which either resulted in or contributed to death and the circumstances of the
accident or violence which produced any such injuries.(16)

Underlying cause of death- the disease which has initiated the series of
illnesses leading directly to death, or the circumstances connected with an
accident or an act of violence which caused the injury or poisoning leading to

death.(17)

Death on arrival include patients who were either declared dead upon
arrival to an emergency department with no resuscitation attempt or those
who died after failed resuscitation, usually within the first 15 to 60 minutes
of arrival. (21)
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Contributory / Intermediate Cause of Death- the condition which leads from
the underlying cause of death to the immediate cause of death. (17)

Major Error- Multiple causes per line, Absence of disease time interval,
Incorrect sequence of events leading to death, Ill-defined or poorly specified
condition entered as the UCOD(13)

Minor Error- Presence of blank spaces within the sequence of events,
Abbreviations used in certifying the death, Additional errors on the certificate
(Neoplasms, Trauma)(13)

[11- Defined Underlying COD- unusable and vague causes, such as septicaemia
/sepsis, Heart failure, Pneumonia- unspecified, Senility, Depression, Essential

primary hypertension, Cardiac arrest.

4.9 Data Collection

A structured questionnaire designed by compiling three forms including the
important attributes of the deceased, the WHO recommended International
Form of Medical Certificate of Cause of Death and the Rapid Assessment
Tool ware used.

The questionnaire has eight main parts including socio demographic data of
the deceased, Duration of stay, time and place of death, qualification of

certifier, international form of MCCOD and Rapid Assessment Checklist.

The first parts of the questionnaire ware filled directly from the charts. The
death certificate of the hospital ware copied onto the prepared standard death

certificate made as per the WHO recommended form.

WHO recommended International Form of Medical Certificate of Cause of

Death for the certification of death.

Cause of death Approximate
interval between
onset and death

Disease or condition directly (a) Peritonitis 2 days
leading to death®*

due to (or as a consequence of)

Antecedent couses (b) Perforation of Doudenum 3 days

Morbid conditions, if amy,

giving rise to the above cause, due o (or as a consequence of)

stating the underiying

condition last (c) Duodenal ulcer 6 months
due to (or as a consequence of)
(d)

n

Other significant conditions Carcinoma of Bronchus unknown

contributing to the death, but

not related to the disease or

condition causing it

* This does not meon the mode of dying, ¢ g heort foilure, respiratory foiture.
it means the disease, injury or complicotion that coused deoth
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For ease of access, it was modified into a form containing its details as stated

below.

Part 1
A, Immediate Cause of death
B. Contributory/Intermediate Cause of death
C. Underlying cause of death
Part 2
D. Other significant conditions contributing to the death
Part 3
E. Time interval from onset to death

* The Rapid Assessment Tool which was adopted from the University of

Melbourne has been then used as a checklist to measure errors.

The form contains a set of questions for checking errors, as stated below.

Ermmor typea Yec No

Multiple causes of death recorded in any of the lines of part 1

Misging time interval from onset to death in any of the lines

Abbreviations usaed in the entries in any of the lines

lllegible hand writing in any of the lines

o b tod ol

Incormect or clinically improbably chain of events leading 1o
death in part 1

Iimpossible underlying cause entered in the lowest used line
of part 1°

7. (a) Was the death due to an accident, violence, poisoning or
other external cauce?

7. (b) For deaths due 10 external causes, i.e. accidentiviolence/
poisoning, were the circumstances missing? (detaile of
the accident or violence including intent and activity [e.g.
pedastrian knocked down by a car, acsaulted with a knifa)
and place of occurrenca)

8. (a) Was the death due 1o a neoplasm?

8. (b) For deathe due 1o neoplacme, additional details were
misging (site, morphology, bahavior)

Based on their effect on coding, errors ware categorized into ‘Major’ and

‘Minor’, as follows

Category | Type of error Yes

Major More than 1 COD in any line of Part |

Time interval not determined

Clinically improbable sequence of COD

[11-defined or impossible UCOD

Minor Blank Spaces in between sequences of events leading to death

Use of Abbreviations
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If Neoplasm- No site specified, benign/malignant

If injury- Site and intent not documented

Non- Illegible hand writing

» After the the checklist had been completed by checking on the ,error*
category, percentage of certificates charts with errors ware calculated. Errors
ware also categorised and percentage of ,,Minor” and ,,major” criteria ware

calculated. Association of errors and variables ware also evaluated.

4.10 Data Quality Assurance
Pretest of the questionnaire was done on a sample of five medical death certificates.

The findings of the pretest ware used to carry out adjustments on the standard
questionnaire.
For the sake of uniformity of data quality and completeness, data collection was done

by the primary investigator.

4.11 Data Analysis and Interpretation
Data cleaning was done by checking certificates for completeness. Data entry was

done by the primary investigator. Analysis was done using the Statistical Package for
Social Sciences (SPSS). Descriptive and analytical statistics ware used. Statistically
significant association was taken for p values of <0.05. The result was presented using

tables, graphs and texts based on the type of data.

4.12 Ethical Considerations
Ethical clearance was obtained from Institutional Review Board of SPMMC. Support

letter to ST.PAUL’S HOSPITAL MILLENNIUM MEDICAL COLLEGE director
office. Deceased Participant confidentiality was assured.
All participants included in the study ware kept anonymous during subsequent

analysis.

4.13 Dissemination of Results
The result of this study was disseminated to ST.PAUL’S HOSPITAL MILLENNIUM MEDICAL

COLLEGE, pediatric and child health, public health departments, and was presented to

the University Community as part of research thesis defense.
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Chapter 5: Results

5.1 Socio demographic Characteristics

There were 384 issued medical death certificates that were reviewed during the

study period, out of which 203(52.9%) were males and the majority of the
deceased patients were neonates, which counted 246(64.1%). (Table 1)

Table 1- Socio demographic characteristics of diseased pediatric patients for

whom medical death certificates were issued during january 2022-march 2023 in

SPHMMC
Variables Frequency Percent (%)
Gander Male 203 52.9
Female 181 471
Total 384 100.0
Age neonate 246 64.1
1month-1year 66 17.2
1year-Syear 47 12.2
Syear-10year 11 2.9
above10year 14 3.6
Total 384 100.0

gender

Emale
Wfemal
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socio demographic data

The majority of the deceased patients stayed for a duration of 1-7 days 243(63.3%)
and the smallest percentage stayed for more than one month (Figure 3).

Table 2 duration of stay at hospital before death

Variables Frequency Percent
Less than 24hr 72 18.8
1':"5‘3’3 243 63.3
7-10days
1 Odays¥1 month 9 2.3
More than1mont o7 14.8
Total 3 0.8
384 100.0
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60.0%

40.0%

Percent

20.0%

[corl
0%

8%

lesthan24hr 1-Tdays 7-10days 10days-1month moretlrﬁﬁ mont

duration of stay at hospital before death

The time of death was documented for 384(100%) of the patients among whom 233
(60.7%) deaths happened at night. (Figure 4)

Figure 4 Time of Death
Holiday/Weekend Time Of Death
0%
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Majority of the certificates were certified by second year pediatric residents
183(47.7%) with 0 death certified by interns and year 3 residents. (Table 3)
Table 3 Qualification of Death Certifiers

Qualification Numbers Percent (%)

R1 106 27.6
R2 183 47.7
R1,2 95 24.7
Total 384 100.0

There were 232(60.4%) deaths that took place at the neonatal ICU with a least

number 29(7.5%) occurring at the emergency.(Figure 5)
Figure 5- Place of Death

Place Number Percent (%)
emergency 29 7.5
NICU 232 60.4
PICU 89 23.2
Ward 34 8.9
Total 384 100.0

place of
death
.emergency
Wnicy
Ericy
Eward

All the issued death certificates had errors and the most common error was a missing
duration of time interval between sequences leading up to death, 384 (100%) followed
by use of abbreviation 172 (44.8%) (Figure 7)
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Figure 6- Documentation Errors on issued death certificates

450
400 384
350
300
250
200 172
150

100
63
48

50 19

Table 6 - Medical Death certificates with major errors

Number of Major Errors  Certificates with Errors Percent
1 186 484
2 168 43.8
3 30 [7.8
4 0 0.0
Total 1384 7 100.0

Table 7- Medical Death certificates with Minor errors

Number of Minor Errors

Certificates with Errors

Percent

0

EEN N "R ]

Total

168
193

(22

1

0

423

43.7
50.3
5.7
0.3
0.0
100
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In addition all the death certificates were certified by paper and none of the certifiers took

any form of training on certification of cause of death.

5.2 The determinants of documentation errors in certification of underline
cause of death

The ‘gold standard’ for cause of death statistics is complete civil registration where
each death has an underlying cause assigned by a physician and is coded according to
International Classification of Diseases (ICD) rules.(5) Thus, ill-defined cause of death
was taken as the main dependent variable and certificates with an ill-defined UCOD were
evaluated for their relationship with it. A question of “Is there an ill-defined UCOD” was
dichotomized into ‘yes’ and ‘no’ on the contingency table displayed below. Ill-defined
UOD also was one of the major errors.

There were six independent variables, all of which were determinant factors of the
documentation errors that were studied. These were included in a bi-variate analysis
and later on in the multivariate analysis. Pearson’s chi-square test was then used to
determine whether there is a statistically significant relationship among the listed
variables.

As listed below (Table 8), there was no significant relationship between the presence
of an ill defined UCOD with the age, duration of hospital stay before death and
Qualification of the death certifier of the deceased. There was a statistically
significant relationship of P-value 0.028 and 95%CI, (1.150,10.841) between a bi-
variate analysis of an ill-defined UCOD and sex.

Those who were female had 82% less likely to have error as compared to male who
were certified as dead, [AOR=0.010,95%CI(0.049,0.658)].

As compared with patients who stayed 1-7 days, those who only stayed for 24 hours,
had 1.22 times more probability of being certified as dying from an ill-defined UCOD.
However, there was no significant relationship of the two variables with multivariate
analysis.

There was also a significant relationship between UCOD and time of death with a P-
value of 0.017 [(AOR=0.183,95% CI,(0.045,0.736)]. This correlation showed that as
compared to daytime death, night time death was 98% less likely to ill defined
UCOD under the adjusted odd*s ratio.

These findings were consistent under the bi-variate as well as multivariate analyses.
The PICU death had 6.6 times more likely to have error as compared to emergency
death but there was no significant relationship of the two variables with multivariate
analysis.
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Table 8- Determinant factors of documentation errors in certification

of underline cause of death

Explanatory Variables Ill defined UCOD | COR (95% CI) P AOR P
Yes No(%) value | (95% CI) | val
(%) ue
Sex Male 15(78.9) | 188(51.5) 1
Female 4(6.9) 177(48.5) | 3.531(1.150,10.841) | 0.028 | 0.179(0.049,| 0.01
0.658)
Age <30 days 12(63.2) | 234(64.1) 1
31 days- 12 months | 3(15.8) | 63(17.3) | 0.00(0.00,...) 0.999 | 0.000(0.000 3568
) :
13months-5 years 4(21) 43(11.8) | 0.00(0.00...) 0.999 | 0.000 0.999
(0.000....)
Syear 1 month-10 | 0(0.0) 11(3.0) 1.00 (0.00....) 1 0.000 1
(n0nn
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years

>10 years 0(0.0) 14(3.8) 1 1 3.345 1
(0.000,._.)
Duration of stay at | <24 hours 5(26.3) | 67(18.4) 1
the hospital before
death 1-7 days 14(73.7) | 229(62.7) 1.221(0.424,3.512 |0.712 | 0.000(0.00,...|0.999
8 days-1month 0(0.0) 66(18.1) | 0.841(0.466.1.517) | 0.999 0.525 1
(0.000,..)
>1 month 0(0.0) |3(0.8) |0.83(02954.691) |0.997 o797 1
(0.000,..)
Working day 3(15.8) | 148(40.5) 1
Time of death
16(84.2) | 217(59.5) | 0.275(0.079,0.960) | 0.043 | 0.183(0.045| 0.017
Nights
0.736)
0(0.0) | 0(0.0)
Holiday/ Weekend
Qualification of | Intern 0(0.0) 0(0.0) 1
death certifier
First Year Resident | 5(26.3) | 101(27.7) | 0.856(0.285.2.576) | 0.783 | 0.601 0.606
(0.087.4.150
Second Year | 10(52.6) | 173(47.4) | 1.126 (0.293.4.323 | 0.862 | 0.224 0.152
, (0.029,1.730
Resident
First and second 4(21) 91(24.9) | 1.127(0.293.4.322 0.860 | 0.880 0.39%
Year Resident (0.656,1.182
Place of death 2(10.5) | 27(7.4) 1
Emergency
10(52.6) | 222(60.8) | 1.644(0.342,7.903) | 0.535 | 3.118 03
NICU 2
(0.244, 82
39.892)
4(21.0) | 85(23.3) |1.574 0.273,9.074) | 0.612 | 6.621 0.163
PICU (0.464,
94.407)
3(15.8) | 31(8.5) 0.765(0.119.4.927) | 0.778 | 3,621(0.334| 0.29¢
Ward
.39.247)
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6. Discussion

This study aimed to assess the quality of medical death certificates by measuring their
magnitude in the correct reporting of causes of death. It also aimed to describe the
encountered errors and their determinant factors.

A thorough assessment of issued medical death certificates was carried out and
revealed that majority of the deceased were neonates and most stayed for 1-7 days.
More than half of the deaths occurred at night and half were certified by second year
residents. Most of the deaths occurred at the NICU and PICU.

The most striking finding was that 100% of the evaluated certificates had errors. The
most common error was missing time interval followed by use of abbreviations. Since
having a well-defined UCOD is the governing quality of issued medical certificates, it
was taken as the main dependent variable and measure of certificate quality.

The deceased that stayed 1-7 days, those who only stayed for 24 hours had 1.22 times
more probability of being certified as dying from an ill-defined UCOD.

Certificates that were issued at night time had 98% less odds of having an ill-defined
UCOD as compared to the Emergency ward.

Female had 82% less likely to have error as compared to male who were certified as
dead. These findings clearly depict the magnitude of substandard medical death
certificates and described the most commonly committed errors. This in-depth
evaluation also defined the determinant factors for having these certificates with
errors.

A handful of studies were carried out regarding the assessment of quality of medical
death certificates, however none of them studied exclusively pediatric patients. In
addition, most were carried out after some forms of interventions and trainings were
done. Moreover, majority of the studies used an online certifying system with in and
out of hospital death assessments. (3, 11, 19,20)

Comparable studies had similar findings with majority of certificates having errors. A
research that was done in a South African academic hospital revealed that most
certificates had minor errors. (11) This study evaluated 983 death certificates out of which,
967 had at least one minor error. A peculiar feature of this study was the increasing
percentage of errors with increasing age, unlike the decreasing magnitude of errors with
increasing age in our study. This can be attributed to the fact that the South African study
was done on adults and increasing age corresponded with increased comorbidities that

posed a difficulty for certifiers.
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Another study including 4914 deaths was carried out in Bangladesh. (19) It indicated that
95.6% of medical death certificates had a missing time interval and use of abbreviations
was the second most common error with 50.7%. This was similar to our study regarding
the degree and nature of errors. Neonates and children were included in this study which
might be the reason that there is a similar finding of increasing certificate quality with age.

A cross sectional record based study was undertaken in Mumbai. (20) A total of 410
certificates were reviewed and 100% of them had errors. Parallel to our study, missing
time interval was the most commonly seen error.

A difference in the length of duration of stay had an effect on the quality of the medical

death certificates in our study but it was not seen in the other studies. On the contrary,
according to the following study done in New York place of death has an effect on the
quality of certificates (3). This study showed a higher percentage of errors in deaths that
occurred in a hospital as compared to those that occurred in a private residence. However,
this may not be similar to our finding since we compared in hospital deaths separated by
wards and not in and out of hospital deaths. The above study that was done in New York
evaluated 601 death certificates of in and out of hospital deaths. It revealed 63% of the
certificates had errors. (3) The certificates were completed by physicians and non-
physicians, which had a comparable percentage of errors. This exhibited that there was no
relationship between quality of certificates and qualification of certifiers. Unlike our
study which indicated that there was a higher odds of ill-defining a COD among second
year residents as compared to first year residents.

Since all the physicians in our setup did not receive training on death certification, its
association with certificate quality could not be assessed. However, there is ample
evidence proving that training impacts data quality for the better. A study comprising 300
Pre-intervention and 1800 post-intervention was carried out in Peru. (13) The intervention
involved a physician training and usage of an online system. There was a 38% decline in
average error score owing to the online intervention and a 26% decline owing to the
training intervention. The main improvements were observed in missing time interval,
which is the leading cause of error in our study.

Consistent with the above study, a systematic review and meta-analysis on the
Effectiveness of training was prepared. (5) It included 21 articles that were selected for
synthesis of findings and four underwent meta-analysis. The pre-intervention magnitude
of all error categories were 51 %, while it ranged from 37-93% for missing time interval.
There were improvements in error rates ranging from 6-20%. This systematic review also
states that the use of online certifying methods improved by making the certificates

uniform, by avoiding handwriting errors and by reminding the certifier for missing lines.
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However, an electronic certification will not eliminate other causes of error such as
improbable causes of death and ill-defined neoplasms or injuries.

SPHMMC only practices paper based certification of death. For this reason, our study had
a finding of a 100% paper based certification. Thus, current study lacks strength in
assessing the effect of an online method might have on quality of certificates. In addition,
the medical death certificate is not in the universally recommended WHO format.
Nevertheless, the study done in Peru and the above meta-analysis in cooperation

demonstrate the benefit of a computerized certification along with a proper training.

7. Limitations
Despite some of its qualities, this study was a single center research with no

interventions to assess pre and post intervention quality.

A substantial amount of the medical charts of the deceased were poorly kept in wards and
inappropriate place which increased the number of lost and damaged charts. There were
also some inconsistencies between HMIS books and the actual charts as some of the
numbers recorded as deaths were actually alive patients. There were also poor
documentation and attachment of copies of the certificates. The above factors made the

data retrieval difficult.

8. Conclusion
As observed by the percentage of medical death certification errors, this study

confirms that there was a high magnitude of error among all of the issued medical
death certificates. There were a collectively similar quantity of poor quality
certificates regardless of the attributes of the deceased, as well as determinant factors
of certifiers. The most common error demonstrated was missing time interval
followed by use of abbreviation and no error on documentation of time of death.

This study finding suggests that the time of death may be influence the quality of
medical death certificate, with nighttime death possibly allowing more time for
accurate documentation compared to emergency but need further study. In addition, it
had also picked the magnitude of ill-defined Underlying Cause of Death (4.95%).

These are all crucial inputs into hospital and national data.
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9. Recommendation
We propose considering the adoption of a structured and standardized death certificate in

line WHO recommendations as a potential enhancement to our department's current

practices. A follow up study after providing training on death certification could be

planned to evaluate the impact of training in decreasing the number of errors. Follow-up

studies that include multiple centers with post intervention evaluation of certificates may

be beneficial in the future.
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Annex
Study Questionnaire Date-

Title of Research- Quality assessment of facility based medical certification of
cause of death in the Department of Pediatrics and Child Health at saint paulo’s
Hospital Millenium Medical College.

Part I- Identification

Serial Number

Medical Record Number

Part II- Socio-demographic Data
Age 1. <Neonate

2. lmonth- 1 year

3. 1-5years

4. 5-10 years

5. >10 years

Sex 1.M

Part [1I- Duration of stay at the hospital before death

1. <24 hours
2. 1-7 days
3. 7days- 1 week

4. 1week-1month

5. >1 month

Part IV- Time of death
1. Working day

2. Nights

3. Holiday/ Weekend
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Part V- Qualification of death certifier

1. Intern

2. Rl

3. R2

4. R3

Part VI- Qualification of treating physician

1. Intern

2. RI

3. R2

4. R3

Part VII- Training on Certification of COD
I. Yes

2. No

Part VIII- Mode of COD certification
1. Paper

2. Online

Part IX- Place of Death

1. Emergency

2. NICU

3. PICU

4. Wards
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Part X- WHO recommended International Form of Medical Certificate of Cause

of Death for the certification of death.

B. Contributory/Intermediate Cause of death

Part 1

Immediate Cause of death

Underlying cause of death
Part 2

Other significant conditions contributing to the death

Part 3
Time interval from onset to death

Part XI- Rapid Assessment tool

Category Type of error Yes No
Major More than COD in any of part 1

No Time interval between diagnoses

Clinically improbable sequence of COD

I1l-defined UCOD
Minor Blank Spaces in between sequences of events

Use of Abbreviations

Neoplasm- No site specified,

benign/malignant

Injury- Site and intent not documented

Non- Illegible hand writing
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