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known medical condition or another readily identi able 1.32 in Whites, and 5.93 in American Indians [14]. In
factor [2]. e term SUDI is generally used at the time of 4 recent years of SUDI data from the US, Asian/Paci c
presentation; therefore, in some cases, a cause of deathlander infants had a lower SUDI rate than infants of
is found, whereas other cases may remain categorized agther ethnic origins [4. Data from England and Wales
unexplained SUDI [2]. from 2006 to 2012 showed a nearly vefold variation
e diagnosis of either SIDS or SUDI depends on the in SUDI incidence across ethnic groups, with the lew
quality of the social infrastructure, including the respen est incidence found in infants with Indian, Bangla
sibility and capacity of related professionals to investigatedeshi, or Pakistani ethnicity [15]. is variation was not
cases of infants who suddenly die for unknown reasonsattributable to the well-known SUDI-related factors in
Some nations have reported fairly accurate estimations othe TRM, such as preterm birth, maternal age, or low
the incidence of SIDS/SUDI, including 3600 annual SUDIsocioeconomic status (SES). Based on the assumption
cases in the US [2] and 200 annual SIDS cases in the Utkat immigrants from Asian/Paci ¢ or East-Asian areas
[3]- In Korea, the National Forensic Service reportedmay live in relatively less a uent conditions in Western
rates of 0.2 [4] or 0.22-0.36 per 1000 births for SUDI,societies, these reports suggest that material de ciency
including SIDS, based on autopsies [5]. However, reliablenay not translate to a low-quality infant and child car
and accurate diagnoses require meticulous investigationegiving environment and may not qualify as an inherent
using advanced technology, which is not possible in casessk factor for SUDI. Instead, this nding implies that
with no investigation of the death scene or a circumstan it is necessary to explore the infant and child caregiv
tial review including a physical assessment of the infanting practices and environment of low-SUDI societies to
and sleep practices of the infant and family. erefore, it develop SUDI reduction strategies.
is di cult to make accurate statistical estimations of the  Sleep practices are cultural phenomena, which are
incidence of SIDS or SUDI and to compare those ratedransmitted through long-term processes in a given
across societies. society, shaped by familial resources social struc
Numerous eorts have been made to explore the tures, and environmental factors. Our previous article
mechanisms responsible for unexplained infant deathsaddressed the cultural issues accounting for SIDS in
and to identify underlying factors associated with SUDI. respect to infant caring practices (ICP) and residential
e rst signi cant steps to explore SUDI were made structures across societies and cultures [16]. e ari
in Western societies such as the US [6], UK B], and cle specically dealt with cultural variations in sleep
Australia [9] where incidents of infant death during sleep practices, with signi cant implications for SIDS reduc
without any clear explanation have been an importanttion strategies between Western and Asian countries.
public concern. e well-known triple risk model (TRM) Its ndings support the need for special attention to
developed by Filiano and Kinney [10] explicates other understand the factors associated with sleep-related
wise unexplained infant death during sleep in terms of ainfant death in the context of sleep practices as part of
combination of three triggering risk factors: vulnerability ICP in various cultures. However, some Asian countries
of the infant, exogenous stressors, and the critical develhave yet to establish a statutory system and professional
opmental period. In particular, the role of exogenous atmosphere regarding SUDI, whereas countries such as
stressors has received attention for the development othe UK or US have relatively strong legislative systems
behavioral and cognitive interventions by health carepertaining to SUDI that have sparked more in-depth
professionals as tangible steps that can be taken to reduaesearch on SUDI. erefore, it may be appropriate at
SUDI [11,12]. As an example, the “safe sleep” (previouslythis point in time to investigate SUDI-related factors
“back to sleep”) campaign has been successfully adopteithat have been reported over time, to assess how they
in Western societies to minimize infant death from acci di er between Asian cultures and other societies, and
dental su ocation during sleep, along with emphasizing then to analyze the current state of the art regarding
other relevant factors from the three areas of TRM dur SUDI-related factors in publications. rough such an
ing recent decades [13]. analysis, it may be possible to derive suggestions on
However, after the noticeable decrease in SUDIlimportant points to consider. is study was conducted
in response to the back to sleep campaign in the latao identify the SUDI-related factors reported in jour
1990s, the SUDI rates have stabilized in some societiesal articles since the rst guideline for SIDS was intro
e stagnation of SUDI rates suggested that ethnicity duced by the American Academy of Pediatrics (AAP)
may play an independent role in SUDI rates. Ethnicand to analyze the trends therein by time and between
variation in SUDI was identi ed even in the very early two geo-cultural regions (Asian and Western coun
era of SIDS research 5 decades ago, when the SUIies), with a particular focus on factors related to sleep
rate per 1000 births was found to be 0.51 in Asianspractices as part of ICP.



Ahn et al. BMC Pediatr (2021) 21:443 Page 3 of 13

Methods meta-analyses on SIDS were also reviewed to identify
Search conditions and article database construction any other new and relevant articles.
We conducted a systematic review to identify and cem Each article was screened for full-text availability and
pare SUDI-related factors from articles according to originality of articles. Short comments, conference pro
geo-spatial region and times. PubMed and Scopus wereeedings, and position papers from professional organi
used as databases for international articles. For Koreazations such as AAP were excluded as well as article
articles (with English-language abstracts and tables)studies by the same authors with analogous themes and
the Korean Citation Index (KCI,https://www.kci.go. contents. Since this process required a qualitative assess
kr/kciportal/main.kci), Research Information Sharing ment of articles while maintaining a robust framework
Service (RISS, http://www.riss.kr/index.do), and DBpiaand clear content for a systematic review of SUDI articles,
(http://www.dbpia.co.kr) were used. the screening process involved a critical and thorough
For article retrieval, we applied the semantic analysis of each article by two authors (YMA, JAC), the
approach to identify SUDI-related factors meaningfully results of which were veri ed among all authors, rather
addressed in articles. In order to consider the possibil than an automated computer-based elimination process.
ity of database overlap between PubMed and Scopu&ig.1 presents the inclusion conditions of retrieving afti
and to emphasize factors likely to be identi ed as caus cles from databases and the exclusion conditions among
ing SUDI after an investigation, we used the follew those retrieved articles.
ing key words for the search query with modi cations
in the search conditions: from PubMed, “SIDS," “sleepFactor retrieval and categorization process
death; “sudden infant death syndrome, and “risk fac e factor retrieval process involved three steps: iden
tor” in the title or abstract in combination with “AND” ti cation, aggregation, and categorization of factors
and “OR” operators, and from Scopus, “sudden infantinto scopes and TRM types. First, we identi ed risk or
death syndrome, “sleep death “SIDS,; and “causefelated factors as the actual words in which they were
all in a combined form. e period for the search was presented based on the main themes, key words, oF pri
from January 1992, when AAP published the rst mary variables from each article. We did not speci cally
guideline on reducing SIDS [17] to April 2019. Two search the factors according to a certain framework,

DB Search Strategy

Search conditions

- Publication year: Jan. 1992~Apr. 2019

- Language: English or Korean

- Search term: the combination of search terms
(sudden infant death syndrome, SIDS; sleep
death; risk factor; cause) using the search
operators AND and OR

International literature: 335 articles (a+b+c)
1. DB: PubMed, Scopus
2. Identified articles
a. Journal article: 317 articles including 1 meta-analysis
b. Meta-analysis article: the most recent 1 article on
sudden infant death
c. Case-control article: 17 articles from 2 meta-analysis
articles from a and b

South Korean literature: 106 articles (d+e)
1. DB: RISS, KCI, DBpia
2. Identified articles

d. Journal article: 102 articles

e. Doctoral theses: 4 studies

Excluded;

- Not an English language publication: 2
- Conference proceeding: 2

- Duplicate study: 11

- Review study: 75

- Meta-analysis study: 2

- Technical study: 7

- AAP position paper: 1

- Population not relevant: 5

- No relevant risk factors reported: 25

205 articles 13 articles

| |
|

218 articles included
(96 case-control, 111 cross-sectional,
2 qualitative, 9 animal studies)

Excluded;

- Conference proceeding: 1

- Not a Korean data set: 5

- Duplicate study: 48

- Review study: 4

- Technical study: 14

- Population not relevant: 16

- No relevant risk factors reported: 5

Fig. 1 Database search strategy owchart
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such as PICO (participant, intervention, comparison We also collected information on the country of the
and outcomes), or evaluate statistical signi cance, sincestudy, the publication year of the article, and character
study design or hypothesis testing on SUDI was not ouristics of the subjects and study design in order to analyze
primary subject of inquiry. However, factors that were trends in SUDI-related factors in articles over time and
not main concepts, but showed statistical signi cance between the two cultural regions of interest (Asian and
or meaningful interpretations in previous articles, were Western countries).
included. In order to maintain reliability and validity through
Second, if some factors were presented using dier out the process of retrieving and classifying factors,
ent wording across articles, but still shared the same or aystematic decision-making rules were established to
very similar meaning, we aggregated them as a single faguide back-and-forth transitions across the three steps
tor based on their meanings and commonality regardingwhile identifying the hundreds of actual terms from
SUDI. e depth and coverage of aggregated factors var articles and placing them into aggregated factors,-rel
ied since each article used its own terms for key conceptgvant scopes, and TRMs in a consistent manner. e
depending on its speci c purpose and the content. For factor retrieval and categorization processes were inde
example, one study could present a factor encompasspendently performed twice by two authors (YMA, JAC).
ing a broad range of phenomena (e.g., ‘infection’), whileAny discrepancies within or between reviewers were
another could present a very speci c factor (e.g., ‘week discussed among authors and the decision-making rules
day’). An example of factor aggregation is the factor ofwere revalidated to obtain the nal agreement.
‘event place, which comprised several specic locations A database was generated containing factors, scopes
(car seat, sofa, couch, ondol, and swing) from variousand TRMs with the bibliographic information of articles,
articles. Another example of aggregation is that in someincluding study countries. To analyze trends in SUDI
cases, a single underlying factor (such as sleep positiodactors between the two cultural regions, we initially
could be presented as either a risk factor (i.e., prone posigrouped the countries of the articles into four regions
tion) or as a protective factor (e.g., supine position) for(Asia, America, Europe, and Oceania) based on their-geo
sleep-related infant death. We included both risky and graphical location. is classi cation was then merged
protective factors within a single factor (such as sleepinto a division between two geo-spatial cultural zones
position) in such cases. Tablé also summarizes some (Asian and Western). Some articles dealt with multieth
examples of aggregation of sleep-related factors from thenic groups or ethnic variations in SUDI-related phenom
actual words contained in the articles. ena. Nonetheless, we consistently used the country of the
ird, the factors were combined into broad scopes if study to allocate articles into two geo-cultural regions,
their nature and impact shared a substantial core relatedrather than interpreting and selecting the culture-spe
to SUDI. e scopes were then classi ed according to the cic ndings from each indicated article, because any
three factors in the TRM of SUDI. One example of fac such SUDI-related factors would be clearly identi able
tor categorization was the scope of clinical factors (infec throughout the articles.
tion, apnea, vaccination, etc.), which was placed into the Data were analyzed using IBM SPSS Statistics 26 (IBM
category of exogenous stressors of TRM 2. Tablshows Corp., Armonk, NY, USA) for descriptive statistics of
an example of the factor retrieval and categorizationvariations in SUDI-related factors in articles across time,
process. countries, and two geo-cultural regions, and the factors

Table 1 Factor Retrieval and Categorizaffvacess

Steps Process Example 1 Example 2
Identi cation of the actual Extraction of key words, themesBrainstem gliosis, hypoplasia of the hypoCar seat, sofa, couch, ondol, swing,
wording or concepts regarding SUDI-  glossus nucleus, hypodevelopment of thetc.
related factors from each article arcuate nucleus, etc.
Aggregation of factors Semantic analysis and merging Brainstem problems Event place

synonyms by meanings and com-
monality regarding SUDI

Categorization of factors Combination of the factors into  Scopes Abnormality, dysfunctionality = Circumstantial factors

scopes and TRM according o 1Ry TRM 1: Vulnerability of the infanTRM 2: Exogenous stressors
their nature and impact on SUDI

2 Additional examples in Table 6
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presented graphically using Tableau for quantitative, vis articles, we identi ed 84 factors and 10 scopes for the
ually engaging comparisons of signi cant trends. We also3 TRMs of SUDI as shown in Tabl2. TRM 1 (vulner
used the general term “SUDI” to describe and discusability of the infant) included 39 factors in the following
the ndings of this study to re ect the inclusion of the 5 scopes: abnormality (dysfunctionality), birth preb
maximum possible breadth of relevant studies, includinglems, genetic/familial factors, general issues, and the
those on SIDS, SUDI in sleep, or any analogous cases. prenatal environment. For TRM 2 (exogenous stress

ors), 4 scopes and 44 factors were recognized: Ecelogi
Results cal factors, circumstantial factors (feeding, sleeping, or
Using the above search conditions, 335 internationalsurroundings), clinical issues, and SES. Finally, TRM
articles (317 articles: 94 in PubMed, 223 in Scopus3 (critical period of SIDS) was considered to be a-sin
two meta-analyses, and 17 articles from the two meta-gle factor, which was addressed by 69 (31.7%) of the
analyses) and 106 Korean articles, including 4 disserta218 articles. In Table2, the parentheses for specic
tions, were identi ed. Finally, a total of 218 articles wasfactors refer to the frequency of articles in which they
included, of which 96 were case-control studies, 11lwere mentioned, while the parentheses for TRM eat
were cross-sectional descriptive studies, two were gualegory and scopes indicate the number of factors in each
itative studies, and nine were animal studies. From 21&roup.

Table 2 Categorization of SUDI Factors by the Triple Risk Med218Y

Triple Risk Model (TRM)  Scopes Factors
TRM 1: Vulnerability of the Abnormality, dysfunctionality (6rainstem problems (28); arousal during sleep (23); congenital malformation (9);
infant (39) autoresuscitation (4); crying/colic problem (3); milk allergy (3)
Birth problems (4) Birth type (5); presentation at birth (1); PROM (1); time at birth (1)
Genetic factors (3) Genetics (21); previous still-birth/interruption/infant death (3); family history of SIDS
2
General factors (11) Male sex (67); short gestation (53); ethnicity (race) (39); postnatal complication (NICU

admission, assisted ventilation, any neonatal problem) (16); Apgar score (6); fetal
growth retardation (5); growth (growth index, weight on death) (3); feeding problem
(2); history of resuscitation (2); birth interval (2); undernutrition (1)

Prenatal environment (15) Prenatal smoking (65); prenatal care (14); multiple gestation (13); prenatal alcohol
(11); GDM/PIH (6); prenatal illicit drug use (6); maternal infection (5); parental psy-
chiatric iliness (4); fetal hypoxia (3); smoking before pregnancy (2); maternal BMI (1);
chronic maternal disease (1); hb, hct during pregnancy (1); unplanned pregnancy (1);
weight gain during pregnancy (1)

TRM 2: Exogenous stressor€cological factors (3) Outside temperature (season, ambient/cold temperature) (32); weekday (4); air pol-
(44) lution (1)
Circumstantial factors: feeding,Sleep position (96); bed-sharing (48); environmental smoking (46); type of feed-
sleeping; surroundings (22)  ing (37); rooming-in (36); event place (car seat, sofa, couch, ondol, swing, etc) (30);
head covering (feeb-foot, sleeping bag, tight beddings, duvet) (27); overheating
(wearing a hat, tog, the thermal overall grade of a covering/dress, extra warming,
room temperature, warm type bedding, more blanket at night) (26); soft object near
bedding (pillow, toy) (26); soft surface (mattress, soft bedding, sheepskin, waterproof
bedding) (23); paci er (22); parental alcohol use after birth (17); parental illicit drug
use after birth (11); face position (9); event location (home, daycare, hotel, etc.) (8);
sweating (7); swaddling (6); last feeding (5); beddings standards (2); moving (1); plas-
tic covered mattress (1); paternal alcohol use (1)

Clinical factors (13) Infection (24); apnea episodes (16); vaccination (11); poor conditions (illness, intake
reduction, sleeping more) (10); clinic visit (6); ALTE history (5); GER (4); antibiotics (3);
age at weaning (2); complex chronic condition (2); drowsy when awake (2); eczema
(2); fever (1)

Socioeconomic status (6) Parental age (43); parental education (31); gravidity/parity (31); marital status (28);
economy (medical insurance, car owned, mortgage, overcrowding, poverty, under
served region, social welfare) (25); employment/job (17)

TRM 3: Critical period Critical period (1) Critical period (69)

SUDI=Sudden unexpected death in infancy; PROM=Prelabor rupture of membranes; SIDS=Sudden infant death syndrome; NICU=Neonatal intensive care
unit; GDM=Gestational diabetes mellitus; PIH=Pregnancy induced hypertension; BMI=Body mass index; ALTE=Apparent life-threatening event in infancy;
GER=Gastroesophageal re ux.
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Fig. 2 Proportionalcomparison of SUDI publication trends across regions by time

Publication trends of SUDI articles presents the proportional trends in the publication of
e 218 articles were from 26 countries divided into SUDI-related articles in these four regions by time.
four geospatial cultural regions: Asia, America, Europe,
and Oceania (Table3). Most articles were published in SUDI factors by regions and cultures
America (81) or Europe (70). e US accounted for the We explored how the top-ranked SIDS factors for each
most articles (73) followed by the UK (23), Japan (22)TRM category varied across regions (Tabi¢. For TRM
Australia (18), and New Zealand (10). Most of the Asianl (vulnerability of the infant), the most frequent factor
articles were reported from Japan (22) and South Koreavas brainstem problems in Asia, male sex and ethnic
(hereafter, Korea) (13). When the time of publication ity in America, prenatal smoking in Europe, and male
was categorized by 5-year intervals (with the exceptionsex in Oceania. For TRM 2 (exogenous stressors), sleep
of 3years for 1992-1994 andykars and 4#nonths for position was most frequently mentioned in all regions,
2015 to April 2019), the overall number of articles rap followed by bed-sharing in Asia and America, environ
idly increased in 1995-1999 and 2000-2004, and themmental smoking in Europe, and feeding type in Oceania.
decreased gradually. is pattern was apparent in Asia, Sixty-nine (31.7%) of the 218 articles mentioned the
America, and Europe, where only two articles were-ini critical period of age as a SUDI-related factor; this fac
tially identi ed. However, Oceania revealed a distinc tor was most commonly mentioned in European articles
tive pattern, with a substantial amount of publications (33) and the least frequently by articles from Oceania (2).
during the 1990s, but few articles in 2000-2004, when e average number of factors addressed per article were
most of the articles were published worldwide. Fig. 2.0 (2.3) for TRM 1, 3.4 (4.1) for TRM 2, and 0.3 (0.5)
for TRM 3. e number of factors per article showed

Table 3 Frequency of SUDI Publications by Regions across Time

Times' Regions Total (N=218)
Asia (n=38) America (n=81) Europe (n=70) Oceania (n=29)
1992~ 1994 0(0.0) 2(2.5,33,3) 0(0.0) 4 (13.8, 66.7) 6 (2.8, 100.0)
1995 ~ 1999 3(7.9, 6.4) 14 (17.3,29.8) 20 (28.6, 42.6) 10 (34.5, 21.3) 47 (21.6, 100.0)
2000 ~ 2004 21 (55.3, 34,4) 22 (27.2,36.1) 16 (22.9, 26.2) 2(6.9,3.3) 61 (28.0, 100.0)
2005 ~ 2009 6 (15.8,15.0) 16 (19.8, 40.0) 14 (20.0, 35.0) 4(13.8, 10.0) 40 (18.3, 100.0)
2010 - 2014 5(13.2,13.9) 16 (19.8, 44.4) 10 (14.3, 26.3) 5(17.2, 13.9) 38 (16.5, 100.0)
2015~2019 3(7.9,10.7) 11 (13.6, 39.3) 10 (14.3, 35.7) 4(13.8, 14.3) 28 (12.8, 100.0)
Total 38 (100.0, 17.4) 81 (100.0, 37.2) 70 (100.0, 32.1) 29 (100.0, 13.3) 218 (100.0, 100.0)

" Asia: Japan 22; Korea 13; China, Hong Kong, Iran 1, *America: United States 73; Canada 7; Brazil 1, * Europe: United Kingdom 23; Germany, Norway 8; Sweden 5;
France, Ireland 4, Austria, Italy 3; Netherlands, Spain 2; Belgium, Denmark, Lithuania, Romania 1, European Union multi countries 5, * Oceania: Australia 18; New
Zealand 10; Indonesia 1

T 3years for 1992-1994;y#ars and 4nonths for 2015-2019
SUDI Sudden unexpected death in infancy
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Table 4 Top 5 SUDI Factors by Regions 248)
Factors Regions Total (N=218)

Asia (n=38) America (h=81) Europe (n=70) Oceania (n=29)

TRM 1: Vulnerability of infant  Male sex 7 (18.4) 28 (34.6) 25 (35.7) 7(24.1) 67 (30.7)
Prenatal smoking 2(5.3) 23 (28.4) 34 (48.6) 6 (20.7) 65 (29.8)
Short gestation 3(7.9) 18 (22.2) 26 (37.1) 6 (20.7) 53 (24.3)
Ethnicity 1(2.6) 28 (34.6) 6 (8.6) 4 (13.8) 39 (17.9)
Brainstem problems 15 (39.5) 7 (8.6) 5(7.1) 1(3.4) 28 (12.9)
M (SD) per article 1.6 (1.2) 2.0(2.6) 25(2.4) 1.3(1.6) F=2661(p=
(0~39) 2.0(2.3) .049)

TRM 2: Exogenous stressors ~ Sleep position 14 (36.8) 39 (48.1) 30 (42.9) 13 (44.8) 96 (44.0)
Bed-sharing 5(13.2) 24 (29.6) 13 (18.6) 6 (20.7) 48 (22.0)
Environmental smoking 3 (7.9) 14 (17.3) 22 (31.4) 7(24.1) 46 (21.1)
Parental age 3(7.9) 16 (19.8) 19 (27.1) 5(17.2) 43 (19.7)
Feeding type 1(2.6) 8(9.9) 20 (28.6) 8 (27.6) 37 (17.0)
M (SD) per article 2.5(3.3) 3.0(3.2) 4.7 (5.3) 2.8 (3.4) F=3.537(
(0~44) 3.4 (4.1) =.016)

TRM 3: Critical period Mentioned 10 (26.3) 24 (29.6) 33(47.1) 2(6.9) 69 (31.7)
M (SD) per article 0.3(0.4) 0.3(0.5) 0.5 (0.5) 0.1(0.3) F=5.892 (p
(0~1) 0.3(0.5) =.001)

M (SD) of all factors per article 4.3(3.8) 5.3(4.8) 7.7 (7.3) 4.2 (4.5) F=4.653(p

(0~84) 5.7 (5.7) =.004)

SUDI=Sudden unexpected death in infancy

Asian Cultures Western Cultures
NICU stay . Feeding type
Bed-sharing O“ts'd? ARNIERRRSI Maternal age Short gestation
Genetics related Arousal issues EthnicityEnvironmental smoking
Brainstem problems Sleep position
InfectionApnea Sleep position| [Bed-sharing Prenatal smoking
Vaccination Male sex Male sex Breast feeding
Genetics related
Fig. 3 Comparison of the most commonly identi ed SUDI-related factors between Asian and Western cultures (vulnerability of the infant in red;
exogenous stressors in blue)

signi cant di erence among the four regions for TRM mentioned factors of TRM 1 and TRM 2, with the exclu
1 (F=2.661,p=.049), TRM 2 (~=3.537,p=.016), and sion of TRM 3 because of its more de nitive nature (as a
TRM 3 (F=5.892,p=.001). Overall, a total of 5.7 (5.7) chronological factor) and the fact that it was mentioned
factors were addressed per article, and European articleselatively infrequently. Four common factors were identi
mentioned the most factors, at 7.7 (7.3) per article. ed in both cultural zones: sleep position, male sex, bed-
Allocation of the articles into Asian and Western geo- sharing, and genetics. However, seven (63.6%) of the top
cultures (corresponding to America, Europe, and Gce 11 factors were independent in each cultural zone. More
ania) in the context of sociocultural structures resulted speci cally, brainstem problems, arousal issues, apnea,
in 38 articles from Asian cultures, and 180 articles fromand infection were among the top 5 factors in Asian
Western cultures. We then identi ed the most frequently articles, but did not belong to the top 11 factors of the
mentioned SUDI factors in articles from these two eul Western articles. In the Western articles, prenatal smok
tural zones. Tablé and Fig.3 show the most commonly ing, short gestation, and environmental smoking were in
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Table 5 Topranked SUID Factors between Asian and WesterouBames

TRM Asian cultures (n= 38) Western cultures (n= 180)
Rank Factors n (%) Rank Factors n (%)
TRMZ1: Vulnerability of infant 1 Brainstem problems 15 (39.5) 1 Prenatal smoking 63 (35.0)
2 Arousal issues 11 (28.9) 2 Male sex 60 (33.3)
3 Male sex 7 (18.4) 3 Short gestation 50 (27.8)
4 NICU stay 5(13.2) 4 Ethnicity 38 (21.1)
5 Genetics 4 (10.5) 5 Genetics 17 (9.4)
TRM 2: Exogenous stressors 1 Sleep position 14 (36.8) 1 Sleep position 82 (45.6)
2 Apnea; infection 9(23.7) 2 Environmental smoking; 43 (23.9)
bed-sharing
4 Bed-sharing; outside tem- 5 (13.2) 4 Maternal age 40 (22.2)
perature; Vaccination 5 Feeding type 36 (20.0)
6 Breastfeeding 34 (18.9)

the top 5, but were not found among the top 11 factors of SUDI, such as unfixed sheets, sleeping bags, or the
Asian articles. Fig. 3 presents a visual comparison of-variuse of a heavy duvet, while the “feet-to-foot” practice
ations in the most commonly identi ed factors for TRM played a protective role. Overheating issues included
1 (red) and TRM 2 (blue) between Asian and Westernwearing a hat, sheets, or supplements for extra warm
articles. ing; hot room temperatures; and thermal overall grade
of a covering (TOG). Surprisingly, only 1 out of the
Sleep practices related to SUDI between the two cultural 38 Asian articles (2.6%) reported overheating as a
zones SUDI-related factor, while 25 out of 180 Western arti
Since we sought to explore culture-specific sleep praccles (13.9%) did so. Soft objects near bedding and soft
tices that may contribute to SUDI, we retrieved the 10 bedding surfaces were also addressed as SUDI risks
sleep-related factors from TRM 2 (exogenous stressin articles from both cultural zones. However Asian
ors) and compared their frequency between the twoarticles did not mention either swaddling or bedding
cultural zones. As shown in Tabl&, a total of 320 standards as SUDI-related factors, while Western arti
observations (147%) of 10 factors were identified incles did so. In fact, Western articles addressed each
218 articles: 37 (17%) in articles from Asian culturesof the 10 sleep-related factors more frequently than
and 283 (129.8%) in articles from Western cultures.Asian articles, as shown in Fig. 4
Both cultural zones identified sleep position (44.0%),
bed-sharing (22.0%), and rooming-in (16.5%) as théiscussion
three most common sleep-specific factors for SUDI. Recent research and statistics on SUDI rates suggest
Sleep position involves various types and patternsthat some SUDI-related factors need to be understood
such as supine and prone positions for the infant'sin cultural contexts when they occur during sleep. In
routine sleep or at the scene, or a history of positionthis review article, we present a generalized overview of
change in terms of gross motor development. Bed-the SUDI factors reported worldwide as classied into
sharing includes issues such as co-use or sharing ofRMs, along with an analysis of the distribution of those
sleep materials (i.e., the same surface, mattress, and/dactors across geo-cultural regions over time. e quan
sheets) during sleep. Rooming-in occurs when multi tity of SUDI-related articles sharply increased several
ple persons, including the infant, sleep together in theyears after the rst AAP position paper on SIDS. Not
same room or space, without the infant sharing sleepevery country in the world reports SUDI rates, and in our
materials with any other person(s). analysis of related factors, we identi ed only 26 countries
Regarding locations associated with SUDI, Westernfor 218 articles, corresponding to slightly more than 10%
articles reported places such as car seats, couches, amd all countries in the world. Nevertheless, we identi ed
swings, whereas Asian articles described undergroundeveral sociocultural issues including sleep practices that
heated floor surfaces (known as ondol floors in Korea).might have signi cant implications for understanding
Articles from both cultural zones similarly reported yet-to-be-revealed mechanisms of SUDI-related factors.
various patterns of head covering as a risk factor for
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Table 6 Comparison of Sleeqglated Factors in Articles from Asian and Western CultuzeX @)l

Sleep-related factors Observation Contents Asian Western 2 (p)
cultures cultures
(n=38) (n=180)

Sleep position 96 (44.0) Lateral, prone, supine position for routine or at the scen&4qi36.8) 82 (46.6) 0.967 (.371)
history of position change

Bed-sharing 48 (22.0) Sharing bed, mattress, pad, sleep surface, etc. 5(13.2) 43 (23.9) 2.104 (.196)

Rooming-in 36 (16.5) Sleeping in the same room or space 4 (10.5) 32 (17.8) 1.197 (.342)

Place of death 30 (13.8) Car seat, couch, ondol, sofa, swing 3(7.9) 27 (15.0) 1.335 (.309)

Head covering 27 (12.4) Un xed sheet over face, sleeping bag or heavy duvet to4 (10.5) 23 (12.8) 0.147 (1.000)
cover face, feet to foot for preventive e ect, etc.

Overheating 26 (11.9) Temperature at the time of the incident; wearing a hat, the2.6) 25 (13.9) 3.785 (.055)

tog of a sheet or cloth, extra heating device, room tempera-
ture, extra sheet

Soft objects near bedding 26 (11.9) Pillow, toy 3(7.9) 23 (12.8) 0.712 (.583)

Soft or non-breathing surfac@3 (10.8) Mattress, soft bedding, sheepskin, waterproof mattress 8r(7.9) 20 (11.1) 0.344 (.773)
sheet

Swaddling 6 (2.8) Wrapping to restrict arm movements using sheets, clott0 (0.0) 6 (3.3) 1.303 (.593)
or goods

Bedding standards 2(0.9) Accreditation or regulation on bed safety of cribs; mat 0 (0.0) 2(1.1) 0.426 (1.000)
tresses, frames, etc.

Total 320 (147%) 37 (17.0) 283 (129.8)

* Fisher's exact test

Sleep-related factors Asian cultures Western cultures Total

Sleep position ‘

Bed-sharing

Rooming-in

Place of death
Head covering
Overheating

Soft objects near bedding

. N Percentage

Soft or non-breathing surface 0

10

; 20

Swaddling >30

. Percentage
Bedding standards o
0 30

Fig. 4 Proportionalcomparison of sleeplated SUDI factors identi ed in articles from Asian andWestern cultures

First, the quantity of SUDI articles was imbalanced research are from Australia, the UK, the US, or Scandina
across geo-cultural regions, which may impede a comvian countries [18]. However, a lower quantity of SUDI-
prehensive understanding of cultural perspectives onrelated articles does not indicate a lower incidence of
SUDI-related factors. Our ndings showed that 17.4% SUDI in a given society, or vice-versa. In a uent soeie
of articles were from Asia, whereas 69.3% were fromies with high-quality welfare systems, clear evidence
America and Europe. In accord, most SUDI statistics andhas been documented of low SIDS rates such as 0.09 per
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1000 live births in Denmark, 0.14 in Sweden, and 0.16 irto be clean and easily ready for family members to sit
Norway [19]. Contrarily, if accurate diagnoses may notand lay down upon, as one does not wear outdoor shoes
be readily feasible and the resources for infant mortalityinside the home. Furthermore, the bed mattress is not
rate or SUDI statistics remain limited in some developing high, and sometimes only a thin mattress (like a topper)
societies, low reported rates may not re ect an actuallyis used without a bedframe to enjoy the warm surface
low incidence, and the extent of SUDI or SIDS as a probdirectly, as in the ondol system. ese conditions make it
lem may be still uncertain in some Asian societies. more likely for infants and their primary caregiver, mostly
Recent reports from multiethnic societies such as Eng the mother, to sleep together on the oor of a room and
land and the US have underscored the need to exploreven to promote breastfeeding, while the father and other
sleep practices of ICP in Asian societies with low SUDIfamily members sleep on the bed or in separate rooms to
rates in order to develop SIDS-reducing strategies]2]. prepare for the next workday. Furthermore, traditional
In Korea, there has been an urgent demand for accuratéChinese medicine supports the bene ts of a warm oor
estimations of SUDI rates and comprehensive researchsurface for postpartum recovery and extrauterine adapta
on SUDI for decades. Since 2016, Korea has had a uniion of infants based on the theory of yiand yangbal
versal nationwide registry system for all births and infant ance [23]. In Asian cultures, often the sleeping surface for
deaths, and legally obligatory autopsies are conductedn infant is not the surface of a separate bed, but the oor
for all unexplained deaths or any unnatural deaths with of the room, meaning that bed-sharing is considered to
out a diagnosed cause or manner of death [20]. A recenbe analogous to rooming-in, which is considered to be
article from Japan described a similar process of standpreventive against SUDI. Although bed-sharing involves
ardizing a protocol to report SUDI as the rst extensive shared bedding to some extent, the method of bed-shar
epidemiologic survey [21]. e establishment of a SUDI ing in Asia is quite di erent from that in Western coun
investigation and reporting protocol as launched in tries, where bed-sharing means bringing the baby into
Korea or Japan would stimulate comprehensive researchtbed with both parents [24].
to broaden cultural perspectives on SUDI-related fac More variations in sleep-related SUDI factors were
tors, with an emphasis on the e ects of sleep practices inobserved between the two cultural zones, as shown in
Asian cultures. Table 6; for instance, swaddling or bedding standards
Secondly, careful consideration is required in under were not reported in Asian articles at all. Overheating
standing the cultural mechanisms of sleep-related SUDIwas mentioned only once in Asian articles. is implies
factors across cultures. Bed-sharing and rooming-in,that some sleep-related SUDI factors may not be articu
which were substantially identi ed in both two cultural lated or conceptualized in a way that is su ciently sensi
zones, are signi cant exemplars of this point. In our tive to cultural circumstances.
study, Western and Asian articles identi ed bed-sharing Sleep customs (i.e., where and how to sleep, and with
and rooming-in as the most commonly reported sleep- whom) are evolutionary practices; therefore, the mean
speci ¢ factors, along with sleep position. However, aning and application of specic sleep practices may -dif
in-depth exploration suggests that there could be a sub fer across cultures. is underscores the need to clarify
stantial di erence in these phenomena between cultures.the specic de nition of bed-sharing and rooming-in
Bed-sharing, also called ‘co-sleeping, is de ned as thdrom the perspective of ICP and house living structure.
infant sleeping on the same surface with another persorMore scrutiny is also needed regarding the relationship
[22]. In Western culture, an independent bed is common, between other sleeping practices and SUDI, as the e ect
as infants tend to sleep in their own crib or cot. e swr  size of soft mattresses and bed-sharing could be still very
face of the bed is clearly separated from the oor of thesubstantial in Western cultures, or the e ect size of over
room, which may be considered as an unclean zone tdeating could be underestimated in Asian cultures that
sleep, as the room oor may be open to outdoor shoestend to favor warmth of the oor surface.
erefore, the bed is the only place for people to sleep; ird, a striking nding in our study relates to cul -
under such circumstances, bed-sharing may serve as fral variations in identifying smoking as a SUDI factor.
SIDS risk factor by increasing the possibility of hypoxia, Western articles placed a strong emphasis on the nega
su ocation, or overheating, particularly in crowded set tive e ects of any type of smoking on SUDI; smoking was
tings when an infant is placed between adult sleepers orcategorized into two separate factors (prenatal smoking
a soft mattress. and environmental smoking) as top-ranked addressed
However, in Asian countries such as Korea, sleeping ofactors. However, Asian articles paid little attention to
the oor is a traditional practice, and people prefer hard this issue, as only 2 articles dealt with prenatal smoking
mattresses that resemble a wood oor (and sometimesand 3 articles pointed out environmental smoking. Along
even use stone mattresses). Any oor surface is expectedith evidence from throughout the world supporting
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the bene cial e ects of smoking cessation on infant the country of the study, rather than the ethnicity of the
health promotion [25, 26], Western countries continue study subjects. erefore, it is possible that articles with
to emphasize smoking prevention and cessation, as thsubjects from multiple ethnic groups may have naturally
Collaborative Improvement and Innovation Network covered various cultural aspects of SUDI, but were €las
(ColIN) of the National Institute for Children’s Health sied as belonging to a single cultural zone in this study.
Quiality (NICHQ) announced SIDS/SUDI safe sleep prac ird, the decision to allocate the counties of the articles
tices and smoking cessation as the top-priority strategyinto four regions and two cultural zones was performed
to reduce infant mortality [27]. on a purely geographic basis. erefore, the link may

In contrast, in traditional Asian cultures, smoking has have been subjective in some countries; for instance,-Bra
been viewed permissively as a matter of manhood [28]zil was classi ed as an American country, but may not
Regardless of improvements in women'’s social status antiave a prototypically Western culture.
economic independence, the female smoking rate may be ese limitations, along with the substantial ndings
underemphasized due to persistent social stigma againstf the study, suggest the need for future research on
female smoking in many Asian countries [289]. Since cross-cultural di erences in SUDI in several directions,
the mother is the most-likely primary caregiver during including a comparison of the e ect sizes of sleep-related
early infancy, she could be socially discouraged fromSUDI factors among various cultures, or identi cation of
smoking, and smoking history may be less frequently-dis benign/preventive factors against SUDI from societies
closed in SUDI cases in Asia [30]. is may explain the with low SUDI rates. Furthermore, a systematic review
discrepancies in smoking as a SUDI risk between twaising a computerized algorithm with wide-ranging
cultural zones. Hidden smoking involves multiple jeep search conditions would increase the depth and scope
ardy through social isolation surrounding smoking and of knowledge on SUDI. As a general implication of these
the lack of a chance for a smoking cessation intervention,ndings, child health professionals need to develop SUDI
in addition to the negative e ects of smoking itself [31]. reduction strategies with professional awareness and- col
is underscores the vital need to unveil the degree of lective knowledge on sociocultural variations related to
female hidden smoking in Asian countries and to explorethe circumstances of SUDI in a given society.
its e ects on SUDI.

Besides these ndings, our study showed that approxi Conclusion
mately two-thirds of the top-ranked SUDI factors were In this study, we explored variations in SUDI-related fac
independent between the two geo-cultural zones. Duetors from 218 articles with an emphasis on sleep prac
to the unigueness of each factor to SUDI and the limitedtices across time and two geo-cultural regions (Western
numbers for each factor in Asian articles, it might be pre and Asian countries). Despite the urgent need to explore
mature to make an inferential conclusion regarding theselCP and the caregiving environment in low-SUDI soeie
di erences. Nonetheless, these ndings clearly illustrate ties, Asian cultures showed a signi cant lack of articles
the possibility of cultural variations in SUDI-related fac on SUDI. Several sociocultural issues on sleep practices
tors, including both sleep practices and vulnerable char were recognized, such as the meaning of bed-sharing
acteristics of infants, as well as other exogenous factors. and rooming-in, residential styles, and traditional health

Our study has several limitations hindering the gener beliefs; these cross-cultural di erences should be kept in
alization of the ndings for universal applications. First, mind when evaluating SUDI-related factors. e fact that
we applied neither the San Diego de nition of SIDS Asian articles paid little attention to smoking was strik
nor the wider SUDI classi cation for database search.ing, whereas Western articles placed a strong emphasis
Rather we used speci ¢ search terms after 1992 to focu®n smoking as a SUDI risk factor. Collectively, these nd
on the identi cation of relatively well-con rmed sleep- ings suggest a need to enhance SUDI reduction strate
related SUDI factors (from the thousands of putative gies by incorporating gender-sensitive smoking cessation
SUDI-related factors) to produce a relatively explicit interventions. Child health professionals must be alert
and narrow search pool of 441 articles. is resulted in to sociocultural variations in sleep practices and SUDI-
the exclusion of the SUDI focused studies on safer sleepelated factors, and should act preemptively to promote
practices and several of the case-control and cohort stud SUDI reduction strategies. Research on the underlying
ies that initially identi ed many of the main sleep-related mechanisms that regulate sleep-related SUDI should
risk factors. erefore, our search conditions may not continue with an even more in-depth focus on socioeul
have been fully suitable for retrieving a relatively neutral,tural circumstances.
fully comprehensive range of factors and circumstances
associated with sleep-related infant death. Second, the
cultural zone of each article was determined based on



Ahn et al. BMC Pediatr (2021) 21:443

Abbreviations 5.
SUDI: Sudden Unexpected Death in Infancy; SIDS: Sudden Infant Death Syn-
drome; TRM: Triple Risk Model. 6.
Acknowledgements

Not applicable.

Authors’ contributions

YMA and KMY have conceptualized the study and developed the proposal.
YMA and JAC coordinated and conducted data collection which was veri edB.
among all authors. YMA and JAC completed the initial data analysis. KMY and
HIH contributed to the nal data analysis and the interpretation of study nd-
ings. YMA and JAC prepared the rst draft of the manuscript. Then KMY and
HIH critically reviewed it with comments. All authors read and approved the9.
nal manuscript.

Funding
This study was supported by Research Grant of Division of Forensic Medicih@.
at National Forensic Service (NFS) of Republic of Korea (2020-Forensic
MedicineQ7).

11.
Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request. 12.

Declarations 13.
Ethics approval and consent to participate
Not applicable. 14.
Consent for publication
Not applicable.

A 15.
Competing interests
The authors declare they have no competing interests.

Author details

1Department of Nursing, Inha University, 100 Inha-ro, Michuhol-gu,
Incheon 22212, Republic of Kof&avision of Forensic Medicine, National
Forensic Service, 10, Ipchun-ro, Wonju-si, Gangwon-do, Republic of Korea
26460°Division of Forensic Medicine, National Forensic Service Seoul Insti-17
tute, 139, Jiyang-ro, Yangcheon-gu, Seoul, Republic of Kored D8pag. '
ment of Nursing, Inha University, 100 Inha-ro, Michuhol-gu, Incheon 22212’18.
Republic of Korea.

Received: 6 November 2020 Accepted: 13 September 2021

19.
Published online: 09 October 2021

20.
References

1. Willinger M, James LS, Catz C. De ning the sudden infant death syn-
drome (SIDS): deliberations of an expert panel convened by the National
Institute of Child Health and Human Development. Pediatr Pathol. 21.
1991;11(5):677-84. https://doi.org/10.3109/15513819109065465.

2. Centers for Disease Control and Prevention [CDC]. Sudden unexpected
infant death and sudden infant death syndrome [internet]. Atlanta: Cenby
ers for Disease Control and Prevention; 2019. [cited 2020 September 16].
Available from: https://www.cdc.gov/sids

3. O ce for National Statistics. Unexplained deaths in infancy, England and
Wales: 2018 [internet]. London: UK Statistics Authority; 2020. Septembgs.
[cited 2020 September 13]. Available from: https://www.ons.gov.uk/
peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/
bulletins/unexplaineddeathsininfgienglandandwales/2018

4. Statistics Korea. Infant death and mortality [internet]. Daejeon: Statistics
Korea; 2019. [cited 2020 August 26]. Available from: http://kosis.kr/statH
tml/statHtml.do?orgld=101&tblld=DT_1B34E08&vw_cd=MT_ETITLES
list_id=D11&scrld=&seqNo=&language=en&obj_var_id=&itm_id=&
conn_path=A6&path=%252Feng%252Fsearch%?252FsearchList.do

Page 12 of 13

Yang KM. The risk factors and incidences of SIDS and SUDC of Koreans
[dissertation]. Seoul: Yonsei University; 2010. p. 1-64.

Trachtenberg FL, Haas EA, Kinney HC, Stanley C, Krous HF. Risk factor
changes for sudden infant death syndrome after initiation oftBack

sleep campaign. Pediatrics. 2012;129(4):630-8. https://doi.org/10.1542/
peds.2011-1419.

Tappin D, Brooke H, Ecob R, Gibson A. Used infant mattresses and
sudden infant death syndrome in Scotland: eas#rol study. BMJ.
2002;325(7371):1007-12. https://doi.org/10.1136/bmj.325.7371.1007.
Blair PS, Sidebotham P, Eva@oombe C, Edmonds M, Heckstall-Smith
EM, Fleming P. Hazardous cosleeping environments and risk factors
amenable to change: casentrol study of SIDS in south West England.
BMJ. 2009;339:b3666. https://doi.org/10.1136/bm|.b3666.

d’Espaignet ET, Bulsara M, Wolfenden L, Byard RW, Stanley FJ. Trends
in sudden infant death syndrome in Australia from 1980 to 2002.
Forensic Sci, Med Pathol. 2008;4(2):83-90. https://doi.org/10.1007/
$12024-007-90M -

Filiano JJ, Kinney HC. A perspective on neuropathologic ndings in
victims of the sudden infant death syndrome: the tijslie model. Biol
Neonate. 1994,65(3-4):194—7. https://doi.org/10.1159/000244052.
Pretorius K, Rew L. Outpatieartcommunity-based interventions to pre
vent SIDS and sleeplated deaths. J Spec Pediatr Nurs. 2020;25:12279.
https://doi.org/10.1111/jspn.12279.

Colvin JD, Moon RY. The pediatrician’s role in eliminating racial

and ethnic disparities in sleeglated infant deaths. Pediatrics.
2019;144(5):€20192310. https://doi.org/10.1542/peds.2019-2310.
Pollack HA, Frohna JG. Infant sleep placement after the Back to sleep
campaign. Pediatrics. 2002;109(4):608-14. https://doi.org/10.1542/peds.
109.4.608.

Valdes-Dapena MA. Sudden unexplained infant death, 1970 through
1975: an evolution in understanding: Department of Health, Educa-

tion, and Welfare, Public Health Service, Health Services Administration,
Bureau of Community Health Services; 1978. p. 1-29.

Kroll ME, Quigley MA, Kurinczuk JJ, Dattani N, Li Y, Hollowell J. Ethnic varia-
tion in unexplained deaths in infancy, including sudden infant death syn-
drome (SIDS), England and Wales 2006-2012: national birth cohort study
using routine data. J Epidemiol Community Health. 2018;72(10):911-8.
https://doi.org/10.1136/jech-2018-210453.

16. Ahn YM, Yang K, Ha H, Cho JA. Risk factors for sudden infant death

syndrome and sleeping practices in Korea. Child Health Nurs Res.
2020;26(1):82-9. https://doi.org/10.4094/chnr.2020.26.1.82.

The American Academy of Pediatrics, AAP Task Force on Infant Position-
ing and SIDS. Positioning and SIDS. Pediatrics. 1992;89(6):1120-6.
Duncan JR, Byard RW. SIDS sudden infant and early childhood death: the
past, the present and the future. Adelaide: University of Adelaide Press;
2018. p. 828.

Rognum TO, Vege A, Stray-Pedersen A, Boylestad L. A Scandinavian
perspective. In: Duncan JR, Byard RW, editors. SIDS sudden infant and
early childhood death: the past, the present and the future. Adelaide:
University of Adelaide Press; 2018. p. 421-9.

Korean Society for Legal Medicine. Guideline for processing unnatural
death case [internet]. Seoul: Korean Society for Legal Medicine; 2018.
[cited 2020 September 13]. Available from: http://www.legalmedicine.or.
kr/

Osawa M, Ueno Y, lkeda N, Ikematsu K, Yamamoto T, Irie W, et al. Circum-
stances and factors of slespated sudden infancy deaths in Japan. PLoS
One. 2020;15(8):e0233253. https://doi.org/10.1371/journal.pone.0233253.
Moon RY, Hauck FR. Risk factors and theories. In: Duncan JR, Byard RW,
editors. SIDS sudden infant and early childhood death: the past, the
present and the future. Adelaide: University of Adelaide Press; 2018. p.
189-94.

Jiang QY, Li J, Zheng L, Wang GH, Wang J. Constitution of traditional Chi-
nese medicine and related factors in women of childbearing age. Chin
Med J. 2018;81(4):358-65. https://doi.org/10.1016/j.jcma.2018.01.005.

24. Hooker E, Ball HL, Kelly PJ. Sleeping like a baby: attitudes and experiences

of bedsharing in Northeast England. Med Anthropol. 2001;19(3):203-22.
https://doi.org/10.1080/01459740.2001.9966176.

Pollack HA. Sudden infant death syndrome, maternal smoking during
pregnancy, and the costectiveness of smoking cessation intervention.
Am J Public Health. 2001;91(3):432-6. https://doi.org/10.2105/ajph.91.3.
432.


https://doi.org/10.3109/15513819109065465
https://www.cdc.gov/sids
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/unexplaineddeathsininfancyenglandandwales/2018
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/unexplaineddeathsininfancyenglandandwales/2018
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/unexplaineddeathsininfancyenglandandwales/2018
http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1B34E08&vw_cd=MT_ETITLE&list_id=D11&scrId=&seqNo=&language=en&obj_var_id=&itm_id=&conn_path=A6&path=%252Feng%252Fsearch%252FsearchList.do
http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1B34E08&vw_cd=MT_ETITLE&list_id=D11&scrId=&seqNo=&language=en&obj_var_id=&itm_id=&conn_path=A6&path=%252Feng%252Fsearch%252FsearchList.do
http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1B34E08&vw_cd=MT_ETITLE&list_id=D11&scrId=&seqNo=&language=en&obj_var_id=&itm_id=&conn_path=A6&path=%252Feng%252Fsearch%252FsearchList.do
http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1B34E08&vw_cd=MT_ETITLE&list_id=D11&scrId=&seqNo=&language=en&obj_var_id=&itm_id=&conn_path=A6&path=%252Feng%252Fsearch%252FsearchList.do
https://doi.org/10.1542/peds.2011-1419
https://doi.org/10.1542/peds.2011-1419
https://doi.org/10.1136/bmj.325.7371.1007
https://doi.org/10.1136/bmj.b3666
https://doi.org/10.1007/s12024-007-9011-y
https://doi.org/10.1007/s12024-007-9011-y
https://doi.org/10.1159/000244052
https://doi.org/10.1111/jspn.12279
https://doi.org/10.1542/peds.2019-2310
https://doi.org/10.1542/peds.109.4.608
https://doi.org/10.1542/peds.109.4.608
https://doi.org/10.1136/jech-2018-210453
https://doi.org/10.4094/chnr.2020.26.1.82
http://www.legalmedicine.or.kr/
http://www.legalmedicine.or.kr/
https://doi.org/10.1371/journal.pone.0233253
https://doi.org/10.1016/j.jcma.2018.01.005
https://doi.org/10.1080/01459740.2001.9966176
https://doi.org/10.2105/ajph.91.3.432
https://doi.org/10.2105/ajph.91.3.432

Ahn et al. BMC Pediatr (2021) 21:443 Page 13 of 13

26.

27.

28.

29.

Veisani Y, Jenabi E, Delpisheh A, Khazaei S. E ect of prenatal smoking  in representative national data from an Asian population. Tob Control.
cessation interventions on birth weight: meta-analysis. J Matern Fetal 2012;21(6):536-42. https://doi.org/10.1136/tobaccocontrol-2011-050012.
Neonatal Med. 2019;32(2):332-8. https://doi.org/10.1080/14767058.2807.Gunter R, Szeto E, Jeong SH, Suh S, Waters AJ. Cigarette smoking in South
1378335. Korea: a narrative review. Korean J Fam Med. 2020;41(1):3-13. https://doi.
National Institute for Children’s Health Quality [NICHQ]. Collaborative org/10.4082/kjfm.18.0015.

improvement and innovation network to reduce infant mortality (infant 31. Hwang SW, Lee HJ, Kim CH, Kim SH, Kyung Y, Lee ST, et al. The e ect of
mortality ColIN) [internet]. Boston: NICHQ; 2020. [cited 2020 September hidden female smoking on the relationship between smoking and car

13]. Available from: https://www.nichg.org/project/collaboratipeo diovascular disease. Cardiol J. 2021;28(5):716—27. https://doi.org/10.5603/
vementand-innovation-netwofteduceinfantmortality-infantmorta CJ.a2020.0001.
lity

Tsai YW, Tsai Tl, Yang CL, Kuo KN. Gender di erences in smoking bel vi%f, her's Not

in an Asian population. J Women'’s Health (Larchmt). 2008;17(6):971-8. u, Ishers No e . o o
https://doi.org/10.1089/jwh.2007.0621. $pr|nger Nature remains neutra_l V\_nth regard to jurisdictional claims-in pub
JungChoi KH, Khang YH, Cho HJ. Hidden female smokers in Asia: a csifed maps and institutional  liations.

parison of self-reported with cotiniveri ed smoking prevalence rates

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1080/14767058.2017.1378335
https://doi.org/10.1080/14767058.2017.1378335
https://www.nichq.org/project/collaborative-improvement-and-innovation-network-reduce-infant-mortality-infant-mortality
https://www.nichq.org/project/collaborative-improvement-and-innovation-network-reduce-infant-mortality-infant-mortality
https://www.nichq.org/project/collaborative-improvement-and-innovation-network-reduce-infant-mortality-infant-mortality
https://doi.org/10.1089/jwh.2007.0621
https://doi.org/10.1136/tobaccocontrol-2011-050012
https://doi.org/10.4082/kjfm.18.0015
https://doi.org/10.4082/kjfm.18.0015
https://doi.org/10.5603/CJ.a2020.0001
https://doi.org/10.5603/CJ.a2020.0001

