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Abstract

Introduction: Over 5 million perinatal deaths occur annually worldwide, with a signif-

icant proportion of them being preventable. The International Classification of Disease

Perinatal Mortality (ICD‐PM) is the first globally developed classification system for

categorizing the causes of perinatal deaths. The objective of this study is to identify and

describe the experiences gained from the international utilization of ICD‐PM.

Method: A scoping review based on Preferred Reporting Items for Systematic Re-

views and Meta‐Analyses Extension for Scoping Reviews (PRISMA‐SCR) was con-

ducted through a comprehensive search using relevant keywords inWeb of Science,

PubMed, and Scopus from January 2016 to April 20, 2022 to identify relevant

studies. The selection of studies was based on predefined inclusion and exclusion

criteria. After removing duplicate studies and reviewing titles, abstracts, and full

texts, a total of 32 studies were included in the analysis.

Results: The primary search ended up with 229 studies, of which 32 articles were

included in the final analysis. Based on the results of the content analysis conducted

on the selected studies, six main themes and eight strategies were identified.

Conclusion: The findings suggest that the utilization of ICD‐PM on a global scale has

been limited. The forthcoming advancement of ICD presents a chance to assess and

enhance ICD‐PM to establish it as a universally recognized standard system for

classifying perinatal mortalities.

K E YWORD S
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1 | INTRODUCTION

In 2021, approximately 1.9 million stillborn babies were reported at or

after 28 weeks of pregnancy, resulting in a global stillbirth rate of 13.9 per

1000 total births. Additionally, the global neonatal death rate for the

same year was 18 per 1000 live births.1,2 However, mortality rates are

not evenly distributed globally, and it is unfortunate that a significant

number of these deaths could be prevented.3 In 2015, the International

Public Health Agenda established a goal to end preventable deaths

among children under the age of five by 2030.4,5 Perinatal deaths account
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for over 44% of deaths in this age group. Reducing the perinatal mortality

rate in infants is considered a key strategy in achieving the Sustainable

Development Goals.4–7 According to the World Health Organization

(WHO), a large percentage of stillbirths and 75% of neonatal deaths are

preventable.8 Unfortunately, in regions with high perinatal mortality rates,

the recording and reporting processes for perinatal deaths are ineffective

and unreliable, resulting in a significant number of these deaths going

unreported. This is why perinatal death is sometimes referred to as a

silent epidemic.9 Therefore, it is crucial to have a comprehensive under-

standing of the true extent of mortality, its underlying causes, and the risk

factors that contribute to perinatal mortality. This knowledge is essential

in the development of an effective strategic program aimed at reducing

preventable perinatal deaths.10–14 The first step of this effort involves

accurately documenting and classifying all causes of death in medical care

facilities on a global scale.15

In a review conducted in 2016, it was found that between 2009

and 2014, 81 systems were implemented in 40 countries to classify

perinatal mortality causes.16 In the same year, experts from 21 coun-

tries conducted a Delphi study and reached a consensus on 17 es-

sential characteristics for an ideal classification system for perinatal

mortality causes.17 However, it is important to note that none of the

currently used systems incorporate all the necessary characteristics,

with most lacking at least half of these important features.18 The

diversity of classification systems hampers the ability to compare,

understand, and identify significant factors contributing to perinatal

mortality globally and nationally, potentially impacting decision‐making

regarding the provision of appropriate medical interventions.9 Recog-

nizing the need for an internationally standardized classification sys-

tem for perinatal mortality causes, including maternal conditions that

contribute to perinatal death, the WHO developed the International

Classification of Disease Perinatal Mortality (ICD‐PM) in 2016, based

on the International Statistical Classification of Diseases and Related

Health Problems, 10th Revision (ICD‐10).19,20 This was the first

globally developed system for classifying perinatal mortality causes.15

Pilot studies conducted in the United Kingdom and South Africa have

shown that ICD‐PM is universally recognized as a standard for peri-

natal mortality classification.21 With the use of ICD‐10 codes, ICD‐PM

has three distinctive characteristics: the ability to record perinatal

mortality timing, a multi‐layered approach to classifying perinatal

mortality causes, and the ability to link maternal conditions con-

tributing to perinatal deaths with the assigned ICD codes. These fea-

tures ensure comprehensive coverage of various data layers related to

conditions and settings and establish a direct connection between the

cause of mortality and the ICD codes used.22

2 | METHOD

This scoping review was conducted using the Preferred Reporting

Items for Systematic Reviews and Meta‐Analyses Extension for

Scoping Reviews (PRISMA‐SCR)23 and Arksey and O'Malley's

framework.24 The framework includes: (1) identifying the research

questions, (2) identifying relevant studies, (3) study selection, (4) data

charting, and (5) collating, summarizing, and reporting the results.

According to this framework, comprehensive coverage of a subject

should be provided. This study includes the following steps (Figure 1).

2.1 | Step 1: Identifying the research questions

The main research question was identified through consultation and

collaboration with the research team. The research questions were

designed to encompass the findings, benefits, challenges, and strat-

egies of using ICD‐PM for classifying perinatal mortalities globally. In

other words, the questions were selected based on the research

objectives. The research questions are as follows:

− What are the findings and benefits associated with using ICD‐PM

for classifying perinatal mortalities worldwide?

− What challenges arise when using ICD‐PM for classifying peri-

natal mortalities worldwide?

− What strategies can be employed to overcome these challenges in

using ICD‐PM for classifying perinatal mortalities worldwide?

2.2 | Step 2: Identifying relevant studies

All studies underwent a rigorous review process, adhering to speci-

fied inclusion criteria: availability of full‐text, relevance to the topic,

and publication in English. Studies presented at conferences or

seminars, review studies, and letters to the editor were excluded. The

primary researcher, along with an expert in review studies, developed

a comprehensive keyword search protocol. Both researchers inde-

pendently conducted thorough searches in electronic databases such

as Web of Science, PubMed, and Scopus, covering the period from

January 2016 to April 20, 2022. The search aimed to identify relevant

studies and used the following keyword combinations: “classification

causes of death,” “perinatal mortality,” “neonatal death,” “stillbirth,”

“ICD‐PM,” and “International Classification of Disease of Perinatal

Mortality.” Duplicate search results were eliminated using referral

management software (EndNote X8.2). The search results were then

carefully reviewed and validated by two team members, with detailed

documentation of all search procedures and outcomes.

2.3 | Step 3: Study selection

After implementing the search strategy, the initial phase of the

selection process began. Two researchers examined the titles and

abstracts of all the studies and assessed them against predetermined

inclusion and exclusion criteria. Any disagreements were resolved by

consulting a third party. Regular discussions were held among the

research team members to monitor the progress of the screening

process. Irrelevant studies were eliminated, and the full text of the

remaining studies was reviewed in detail. Two individuals indepen-

dently scrutinized the full text to confirm its relevance.
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2.4 | Quality assessment tool

Two independent review authors (M.M. and M.J.) evaluated the

study's methodological quality using the Cross‐Sectional

Studies Appraisal Tool.25 This tool consists of 20 items, each

assigned a value of either 0 or 1. If an item was not relevant to

the article, it was marked as “Not Applicable” (N.A.) and not

scored. To calculate the final score, the obtained score

was divided by the total possible points after deducting the

number of non‐applicable items. The resulting score ranged

from 0 to 1, and the methodological quality was categorized as

weak (<0.5), moderate (0.51–0.65), moderate‐strong (0.66–0.79),

or strong (>0.80).26

2.5 | Step 4: Data charting

Author(s), publication year, country, study type, population, sample

size, study period, and key findings.

2.6 | Step 5: Collating, summarizing, and reporting
the results

This step involves collecting, summarizing, and reporting the findings.

To establish a structured framework for synthesizing and consolidating

data, researchers should prioritize specific aspects of the relevant lit-

erature. In this study, a thematic analysis approach was used to

compile and summarize the results. Initially, one researcher (M.J.)

thoroughly reviewed all the studies, annotated them, and identified

thematic categories. The same researcher then reviewed and finalized

all the studies within each thematic category. To ensure reliability,

a second researcher (M.M.) verified the analysis of the listed studies.

3 | RESULTS

A total of 65 studies were obtained from Web of Science, 61 from

PubMed, and 103 from Scopus. After eliminating 74 duplicate stud-

ies, there remained a pool of 155 unique studies. The titles and ab-

stracts of these studies were assessed, resulting in the retrieval and

evaluation of 57 full‐text studies. Finally, through a comprehensive

review process, 32 studies were selected for analysis (Figure 2).

3.1 | Study characteristics

The oldest study, published in 2016, and the most recent study,

published in 2022, encompass a range of research studies. Among

these, the majority comprise retrospective studies (10 studies, 31%).

The remaining studies include prospective studies (7 studies, 22%),

cross‐sectional studies (6 studies, 19%), and other types of studies (9

studies, 28%). The sample sizes in these studies vary, ranging from 75

to 26,810 perinatal mortalities, which include stillbirth and neonatal

death or both. Upon evaluating the studies using the quality

assessment tool, 13 were rated as strong,27–39 16 as moderately

strong,3,40–54 2 as moderate,55,56 and 1 as weak21 (Table 1). The data

extracted for each study were then categorized by author,

publication year, country, study type, population, sample size, study

period, and key findings (Supporting Information S1: Table 1).

3.2 | Findings, benefits, and challenges

Based on the results of the content analysis conducted on the

selected studies, six main themes and eight strategies were identified.

These will be outlined below.

F IGURE 1 Steps in performing the scoping review on findings,
advantages, challenges, and strategies of using ICD‐PM for the
classification of perinatal mortalities. After determining the research
question and search strategy, the authors conducted literature search
using specific keywords followed by a review of the selected
literature to generate the results.
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3.3 | Identifying the causes of death

A total of 59% of the studies included in the current review have

confirmed a reduction in unknown causes of perinatal mortality as a

result of utilizing ICD‐PM.3,21,27–31,36,37,39–42,47–50,54,55 However,

34% of the reviewed studies have reported persistently high per-

centages of unknown causes of perinatal mortality, especially in cases

of stillbirth, despite the utilization of this system. These studies

mainly attribute this issue to the poor quality of the

data.28,29,31,39,41,44–47,50,55

3.4 | Identifying the exact time of death

Forty‐one percent of the reviewed studies found that ICD‐

PM accurately categorizes the timing of perinatal

death.4,23,27,28,31,32,41,42,44,45,47,50,55 Conversely, 25% of the

studies identified the inability to determine the exact time of

perinatal death as the main obstacle due to poor data quality and

missing information.21,27,29,31,41,42,47,55

3.5 | Recording maternal conditions

Thirty‐one percent of the studies indicated that ICD‐PM can

enhance the categorization of perinatal death causes by attri-

buting the maternal conditions that impact perinatal

death.4,21,27,28,32,39,40,42,47,51 Nevertheless, 19% of the studies

observed a significant rise in the influence of maternal conditions

on the cause of perinatal death following the implementation of

ICD‐PM.28,29,39,44,47,48

3.6 | Based on ICD‐10

Although ICD‐PM is based on the ICD‐10 framework and enables its

extensive usage,21,47 a significant portion of the studies analyzed

(28%) identified the inherent difficulty of ICD10 as the main barrier

to accurately categorizing perinatal mortality causes.28,30,31,42,44–47,55

3.7 | Focusing on identifying causes of neonatal
deaths and stillbirths

The results obtained in the present scoping review indicated that

ICD‐PM has been used for 50%,27–31,36,38,40–42,44,45,50,52,53,56

9%,32,35,37 and 41%3,21,33,34,39,43,46–49,51,54,55 of stillbirths, neonatal

mortalities, and perinatal mortalities, respectively.

3.8 | International applicability

Twenty‐eight percent of the studies have endorsed ICD‐PM as a

classification system with universal applicability.32–35,37,47,48,51,56

However, 34% of the studies have acknowledged that a conclusive

opinion on this matter depends on long‐term and large‐scale

implementation.29,30,32–35,37,40,41,44,47

3.9 | Strategies for overcoming the challenge of
using ICD‐PM

Based on the findings of the present study, we recommend eight

important strategies for addressing the challenges encountered when

F IGURE 2 PRISMA diagram showing the selection of studies for scoping review.
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using ICD‐PM. The following are detailed descriptions of these

strategies:

− Establish a standardized definition for maternal conditions and

fetal causes, and provide clear instructions and guidelines for their

application.28,32,43,47

− Introduce additional specific subcategories to reduce the number

of unexplained cases.29,30,47,48,53

− Focus on all contributing conditions and factors that lead to

mortality, rather than solely concentrating on a single cause.29,47

− Ensure consistent and permanent usage of ICD‐PM, and provide

explicit instructions for its implementation.3,29,32,33,35,36,40,41,44,56

− Incorporate certainty percentages for each selected cause when

multiple factors contribute to mortality in a given scenario.32

− Include categories for recording the precise time of mortality.29,47

− Develop new versions of ICD‐PM based on ICD11.21,32,40,42–44

− Enhance the quality of documentation and improve accuracy in

recording the exact time of mortality.21,29

4 | DISCUSSION

The ICD‐PM serves as a vital tool in comprehending and tackling

perinatal mortality on a global scale. Its standardized methodology

aids in the identification of causes and contributing factors, thereby

facilitating the development of effective prevention strategies and

enhancing outcomes in maternal and perinatal health.

ICD‐PM has the potential to significantly reduce the number of cases

of perinatal mortality with unknown causes.3,27,28,30,36,37,40,47–49,54,57,58

This reduction is crucial as researchers rely on the percentage of stillbirths

with unknown causes to assess the effectiveness of the classification

system.59 An ideal classification system with global applicability should

categorize less than 20% of deaths as unknown.18 However, 34% of the

reviewed studies reported unknown causes when utilizing ICD‐

PM.28,29,31,39,41,44–47,50,55 As a result, it can be inferred that the use of

ICD‐PM does not consistently provide a satisfactory solution for identi-

fying the underlying reasons behind perinatal mortality. Studies have

shown that even after its implementation in Nepal, over one‐third of

stillbirths were still classified as unknown causes.39 Similarly, a study

conducted in Tanzania produced similar results following the implemen-

tation of ICD‐PM.47 Additionally, a systematic review of the application of

ICD‐PM highlighted a common challenge of a significant proportion of

antepartum stillbirths with no specified cause.60 Numerous cases that

could not be categorized under the ICD‐PM were attributed to factors

such as inadequate data quality, absence of documented evidence, con-

flicting evidence, or insufficient access to essential facilities and equip-

ment required for investigating postnatal mortalities, including autopsies

and placenta examinations.21,27–29,31,39,41,42,44,47,55,57,61 Therefore, the

key to effectively applying ICD‐PM to reduce perinatal mortality with

unknown causes is having high‐quality data.28,29,31,39,41,44–47,50,55 Addi-

tionally, a pilot study conducted in the United Kingdom and South Africa

showed that consistent implementation of ICD‐PM can overcome the

problem of poor data over time.21T
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Accurate classification of perinatal mortality timing is crucial for

comparing and planning preventive interventions, especially in

developing countries.32,62 Reliable data on the timing of death are

essential.44,62,63 The ICD‐PM provides a way to identify perinatal

mortality timing.3,27,28 However, the lack of dependable data and

insufficient facilities in overcrowded hospitals make it difficult to

accurately determine the timing of mortality.21,27,29,31,41,42,47,55 To

address this challenge, a new category of “unknown time” has been

introduced for stillbirths, in addition to the antepartum and in-

trapartum categories.47 Nevertheless, consistent utilization of the

ICD‐PM can improve the accuracy of determining mortality timing,

especially for stillbirths, as shown by the findings of the current

scoping review.

Research on the ICD‐PM has shown that including maternal

conditions in the classification process can enhance the analysis and

interpretation of perinatal mortality.3,21,27,28,32,39,40,42,44,47 Maternal

conditions often play a role in these deaths or contribute directly to

them.18,19,62,64,65 International initiatives prioritize the inclusion of

maternal conditions in documenting the causes of these deaths.9,64

However, using the ICD‐PM can lead to an overestimation of the

contribution of maternal conditions to perinatal mortality. A 2018

study using an alternative tool for classifying factors contributing to

stillbirths found that maternal conditions accounted for 37% of global

stillbirths, compared to 71% in Suriname and 59% in South Africa

when using the ICD‐PM.44 These variations can be attributed to

differences in the classification systems used to categorize still-

births.48 The discrepancy arises from different definitions of maternal

conditions, leading to potential incompatibilities between sys-

tems.29,44 There is currently a lack of international consensus on the

definition of maternal complications.66 Establishing a consensus on

the definition of this condition will support consistent reporting of

perinatal deaths caused by maternal conditions, improve compara-

bility, and encourage data collection efforts on the causes of perinatal

mortality associated with maternal conditions.

The widespread utilization of ICD‐10 by 117 for the classification

of causes of death, coupled with the fact that ICD‐PM is also based

on ICD‐10, presents a valuable opportunity to adapt ICD‐PM for the

global classification of perinatal deaths. However, this endeavor is

not without inherent challenges.17,67 This is primarily due to the

complexity of ICD‐10, which includes irrelevant categories for both

the mother and fetus.67 ICD‐10 does not establish a clear link

between maternal conditions and perinatal deaths19 and fails to

recognize the fetus as an independent entity, resulting in the pres-

ence of unclassified data.15,46,64 Addressing these issues, ICD‐PM

aims to eliminate irrelevant categories,68 prioritize overlooked

deaths, and accurately classify complications that are erroneously

categorized as perinatal mortality within ICD‐10 as maternal condi-

tions contributing to perinatal mortality.47 Through this scoping

review, we have identified challenges associated with the utilization

of ICD‐PM that are directly linked to ICD‐10.

The subcategories within ICD‐PM lack comprehensiveness and

do not cover all cases. Research has indicated that ICD‐PM provides

less detailed information compared to INCODE.45 A study conducted

in Thailand suggests the inclusion of a distinct category within ICD‐

PM for fetal placenta examination results, to reduce misclassification

of death cases.53 Similarly, a study conducted in South Africa has

emphasized the necessity of including a separate category for

autopsies in future reviews of ICD‐PM.37 Additionally, the imple-

mentation of ICD‐PM highlights challenges in categorizing intricate

and uncommon instances of perinatal mortality, as demonstrated by a

research study carried out in Italy. Furthermore, inconsistencies can

arise in the interpretation and classification of identical scenarios. It is

important to note that these challenges are not exclusive to ICD‐PM

but are prevalent in all classification systems.28

Another challenge is that not all causes of mortality can be

captured due to the nature of ICD‐10, especially when there are

competing conditions. Differentiating causes and related conditions

that are inadequately defined in ICD‐PM is also important.30,44,47

There is a need for more guidelines and standards for identifying

causes of perinatal mortality. The ICD codes for capturing maternal

conditions in perinatal death situations differ from those used for the

mother in situations where the baby has died. Requiring different

codes for essentially the same underlying pathology poses a potential

risk to the data's quality. Research has shown that utilizing similar

codes for both the mother's disease and death yields more valuable

and informative data.30,69 It is highly recommended to include the

WHO's Application of ICD‐10 to deaths during pregnancy, childbirth,

and the puerperium, known as ICD‐Maternal Mortality (ICD‐MM), for

the classification of maternal conditions in ICD‐PM. This is due to the

fact that ICD‐MM encompasses 702 codes for maternal conditions,

whereas ICD‐PM only comprises 53 codes.19

Therefore, the deficiencies in ICD‐10 explain why ICD compat-

ibility has not been considered one of the 17 important features of an

ideal classification system. A study indicates that the compatibility of

other classification systems with ICD, the international standard for

identifying mortality causes, is somewhat limited, with only 21% of

previous classification systems based on ICD.19 In contrast, ICD10‐

based reports tend to classify a higher rate of stillbirths as

unexplainable on average.70 However, ICD is considered the most

important international standard for reporting mortality statistics, so

compatibility with ICD is a requirement for international reports. This

scoping review suggests that, although efforts have been made in the

development of ICD‐PM to address the challenges associated with

ICD‐10, there are still some challenges that can be attributed to the

nature of ICD‐10.42 Consequently, potential future revisions of ICD‐

11 will offer an opportunity to modify and enhance ICD‐PM.

An international classification system should include categories

for identifying factors that cause neonatal mortality and stillbirths, as

well as the capability to distinguish between the two. This differen-

tiation is one of the 17 essential features of an optimal perinatal

mortality classification system and is crucial for accurately capturing

and reporting perinatal deaths.17,19 We found that ICD‐PM has

mainly been used for stillbirths. This is likely because the ICD‐PM has

a superior capacity for classifying the causes of stillbirths compared

to neonatal deaths. A study conducted in Hong Kong supports this

observation, as it showed that the ICD‐PM had a significantly greater
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impact on the classification of stillbirths compared to neonatal

deaths.3 These findings contradict a pilot study that highlighted the

effectiveness of the ICD‐PM in classifying neonatal mortalities.21

The discrepancies observed across different studies may be due to

the subjectivity of the classification methods used, as well as the

varying quality of the data used. Therefore, it is highly recommended

that users receive comprehensive instructions on the proper use of

the ICD‐PM to mitigate such errors in future applications.

ICD‐PM has the potential to be used internationally as a classifi-

cation system. This has been confirmed by 28% of the reviewed

studies.32–35,37,47,48,51,56 However, in order for it to have international

applicability, it is crucial that it aligns with all 17 key features of an ideal

perinatal mortality classification system.18 Currently, the ICD‐PM

meets five of these characteristics.3 Based on the findings of this

scoping review, further research is needed to establish the validity of

the ICD‐PM in different research settings. A definitive assessment of

its validity can only be made after it has been implemented in various

situations over a period of time.29,30,32–35,37,40,41,44,47

In this scoping review, we have identified several limitations.

First, the reliability and accuracy of the findings are significantly in-

fluenced by the quality of the selected studies. Upon assessing the

quality of the articles, it was found that only one study had poor

quality. Secondly, the use of retrospective research methods may

affect the validity of the data obtained through ICD‐PM. Thirdly, the

limited global implementation of ICD‐PM made it difficult to pinpoint

the actual challenges associated with its use. Finally, the exclusion of

non‐English studies in this study may have a substantial impact on

the results.

5 | CONCLUSION

ICD‐PM is the first‐ever global classification system for perinatal

causes of death. It can convert local perinatal classifications into an

international framework, allowing for international comparisons. It

can serve as a benchmark for categorizing perinatal mortality causes

worldwide. However, it is important to recognize the need for

widespread and prolonged use to understand the challenges of im-

plementing this system.
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