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Parental Factors Associated with Smartphone Overuse in Preschoolers: A Systematic Review and
Meta-Analysis
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Purpose: This study aimed to identify parental factors associated with smartphone overuse in preschoolers, Methods: A systematic review
was conducted according to PRISMA guidelines, Relevant studies published in peer-reviewed journals from 2009 to June 2019 were identi-
fied through systematic search in 10 electronic databases (PubMed, CINAHL, Cochrane Central, EMBASE, Web of Science, NDSL, KISS, KM-
base, KoreaMed, and RISS). Standardized effect sizes were calculated to quantify the associations of parental factors with smartphone
overuse in preschoolers using meta-analysis. Results: A total of 30 cross-sectional studies involving 7,943 participants met the inclusion
criteria, The following were negatively correlated with smartphone overuse in preschoolers: mother’s parenting self-efficacy (r=-.35),
mother-child attachment (r=-.28), mother’s positive parenting behavior (~=—.28), mother’s positive parenting attitude (r=-.25), and father’s
parenting involvement (r=-.15). Further, maternal factors such as smartphone addiction tendency (r=41), parenting stress (=.40), nega-
tive parenting behavior (r=.35), negative parenting attitude (r=.14), smartphone usage time (r=.26), employment status (r=.18), and age
(r=.12) were positively correlated with smartphone overuse in preschoolers, Conclusion: Several parental factors influence smartphone
overuse in preschoolers, These findings emphasize the need to assess and enhance the parental factors identified in this study to prevent
smartphone overuse in preschoolers, Accordingly, we recommend the development of preventive interventions to strengthen parent-relat-
ed protective factors and mitigate risk factors.
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7], EZ ZiA3S}, parent(s)/ caregiver(s)/ carer(s)/ care
giver(s)/ father(s)/ mother(s)/ child, preschool/ preschool child(s)/
preschooler(s)/ infant(s)/ toddler(s)/ young child(s)/ smart
phone(s)/ smartphone(s)/ computers, handheld/ handheld com—
puter(s)/ cellular phone(s)/ cellular telephone(s)/ cell phone(s)/
portable cellular phone(s)/ mobile phone(s)/ mobile telephone(s)/
tablet PC(s)/ smart device(s)/ mobile device(s) 5°JH, o] ToiE
£ Boolean $4FAFQ1 AND9} ORZ £@5te] M) o] 244
& B9l & 347409 T F¥& S5k (Figure 1, Appendix 1).

1) b= 4

Literature search
CINAHL (201), Cochrane Library (261), EMBASE (362), MEDLINE (434), Web of Science (497),
KISS (134), KMbase (14), KoreaMed (319), NDSL (125), RISS (1,127)

v

3,474 records identified through
database searching

v

2,445 records
after duplicates removed

:I Duplicates (n=1,029)

Exclude after screening of

A

Full-text articles assessed
for eligibility (n=73)

A 4

title and abstracts (n=2,372)

Full text excluded with reasons (n=43)
1. Not including ‘smartphone overuse’
as dependent variables=31

A
Studies included (n=30)

2. Not preschool child=9
3. Not including ‘parents’ factors
as independent variables=3

CINAHL=Cumulative indexing nursing & allied health literature; EMBASE=Excerpta Medica dataBASE;
KISS=Korean studies information service system; KMbase=Korean medical database;
NDSL=National digital science library; RISS=Research information service system.

Figure 1. Flow diagram of study selection process.
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Table 1. Descriptive Summary of the Included Studies (N=30)
Scale for Correlates included in the study (Scale) Quality
Author Desi Participants ~ Age of Terms of smart- preschooler's ' ' ' ' ‘
(yr) SN umber child  phone overuse smartphone  "rotective variables Rfsk variables o
SV (negative correlates) (positive correlates) studies
Kumetal. Cross Mothers:266 5 Smartphone S-Index-C 1) Positive parenting 2) Negative parenting attitude 6
(2019) dependency attitude (MBRI) (MBRI)
South
Korea
Gown &  Cross Mothers: 205 3~5  Smartphone S-Index-A 1) Mother’s parenting 3) Negative maternal parenting 6
Chyung dependency efficacy (PSES), 2) behavior (PBS), 4) Mother's
(2018) Positive maternal smartphone addiction tendency
South parenting behavior (PBS)  (K-Index)
Korea
Bae & Lee Cross Mothers:291 1~5  Smart device S-index-A 1) Positive parenting 2) Negative parenting attitude 6
(2017) dependency attitude (MBRI) (MBRI), 3) Mother's
South smartphone addiction tendency
Korea (S-index), 4) Mother’s parenting
stress (PDH)
Moon &  Cross Mothers & Under Smart device S-Index-C 1) Mother-child 6
Lee Fathers: 3to5 overuse attachment
(2016) each 196 behavior (Attachment scale), 2)
South Father-child attachment
Korea (Attachment scale),
3) Mother's parenting
involvement (CRIS)
4) Father’s parenting
involvement (CRIS)
Kim & Cross Mothers: 246 3~5  Smartphone S-Index-A 1) Mother’s role 3) Mother's smartphone addiction 6
Moon addiction intelligence (PIS), 2) tendency
(2015) Father's parenting
South involvement (PCRBI)
Korea
Kim Cross Mothers: 166 3~5  Smart device S-Index-A 1) Positive maternal 2) Negative maternal parenting 6
(2015) overuse parenting behavior behavior (PBS), 3) Maternal
South (PBS) smart devices addiction
Korea (S-Index)
Nam Cross Mothers: 238 5 Smartphone K-Index-C 1) Positive maternal 3) Negative maternal parenting 6
(2018) overuse parenting behavior behavior (PBS)
South (PBS), 2) Maternal
Korea Media mediation
(MMM)
Kim & Kim Cross Mothers: 543 1~6  Smartphone K-Index-C 1) Mother-child 2) Mother's smartphone addiction 5
(2017) overindulgence communication tendency (Mobile phone
South (Communication styles addiction scale), 3) Marital
Korea scale) conflicts (CTS)
Cho & Lee Cross Mothers: 204 4~5  Smart phone K-Index-C 1) Mother’s smartphone addiction 6
(2016) addiction tendency (S-Index)
South tendency
Korea
Gil & Lee  Cross Mothers: 182 2~5  Smart device K-Index-C 1) Mother’s smartphone addiction 6
(2016) usage habits tendency (A-index), 2) Mother's
South smartphone usage time, 3)
Korea Household income, 4) Mother's

education level, 5) Mother's
employment status
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Table 1. Continued
Scale for Correlates included in the study (Scale) Quality
Author Desian Participants ~ Age of Terms of smart- preschooler's ' ' ' . ‘
(yr) = number child  phone overuse smartphone ~ "rotective variables Risk variables o
SV (Negative correlates) (Positive correlates) studies
Kim (2016) Cross Mothers: 213 1~3  Smartphone K-Index-C 1) Mother’s smartphone usage 6
South usage habits habit (A-index)
Korea
Kim&Choi Cross Mothers: 251, 3~5  Smart phone use K-Index-C 1) Parents’ perceptions on 6
(2015)" Fathers: 40 the influence of smart
South device (MPISD), 2) Parents’
Korea smartphone usage (S-Index)
Lee & Cross Mothers:83  4~6  Smartphone K-Index-C 1) Mother’s parenting 2) Mother’s smartphone usage 7
Chae addiction efficacy (PSES) time, 3) Mother’s age, 4)
(2015) tendency Mother’s employment status,
South 5) Mother’s education level, 6)
Korea Household income
Jang & Cross Mothers: 186 3~6  Smartphone K-Index-C 1) Mother’s smartphone addiction 7
Jeong addiction tendency (K-SAPS-A), 2) Mother's
(2015) employment status, 3) Mother’s
South educational level, 4) Mother’s age
Korea
Kim & Lee  Cross Mothers: 249  4~5  Overindulgence K-Index-C 1) Positive maternal 5
(2015) in smart devices parenting behavior
South (PBS)
Korea
Na (2013)" Cross Mothers: 185, 2~6  Smartphone K-Index-C 1) Parenting attitude of ~ 2) Smart phone usage time of 6
South Fathers: 45 addiction parents (IPBI) parent
Korea
Lee Cross Mothers: 221  5~6  Smart device K-Index-C 1) Mother’s employment status, 6
etal. usage 2) Whether to use of mother's
(2014) and game smartphone, 3) Mother's
South immersion educational level
Korea tendency
Cha&Kwak Cross Mothers: 267 3~5  Excessive SOll 1) Parent beliefs of play ~ 3) Mother's age 6
(2018) immersion in (PPBS), 2) Parent-child
South smartphone use play (PCPS)
Korea
Lee & Park Cross Mothers: 171  3~6  Smartphone Soll 1) Mother’s parenting 3) Mother's employment status, 6
(2018) over- efficacy (PSES), 2) 4) Mother's smartphone usage
South dependency Mother-child interaction ~ time, 5) Mother’s age
Korea (M-PCIS)
Park & Park Cross Mothers: 268 3~6  Excessive SOll 1) Positive maternal 2) Negative maternal parenting 6
(2018) immersion in parenting behavior behavior (PBS)
South smartphones (PBS)
Korea
Kwonetal. Cross Mothers:251 3~5  Smartphone SOll 1) Positive maternal 2) Mother's parenting stress 6
(2016) overuse parenting behavior (K-PSI-SF)
South (IPBI)
Korea
Ohetal. Cross Fathers:389  3~5  Excessive SOll 1) Father’s parenting 6
(2016) immersion in involvement (FPIS)
South smartphone
Korea
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Table 1. Continued

Scale for Correlates included in the study (Scale) Quality
Author Desian Participants ~ Age of Terms of smart- preschooler's ' ' ' . ‘
(yr) = number child  phone overuse smartphone  "rotective variables Rfsk variables o
SV (negative correlates) (positive correlates) studies
Choietal. Cross Mothers:277 3~6  Smart device SOll 1) Positive maternal 2) Negative maternal parenting 6
(2016) immersion parenting behavior behavior (PBS), 3) Mother’s
South tendencies (PBS) smartphone usage time, 4)
Korea Mother's employment status, 5)
Mother's age
Hwang & Cross Mothers: 227 3~6  Smartphone SDIEC 1) Mother’s unused before 2) Mother’s smartphone addiction 6
Jang dependency sleep tendency (SAS-B), 3) Mother’s
(2019) use before sleep
South
Korea
Jang &Kim Cross Mothers: 259 3~5  Usage level of  SDIEC 1) Mother’s smartphone addiction 6
(2018) smart devices tendency (SAS-KA)
South
Korea
Park & Cross Mothers: 438 3~5  Children’s CSAQS 1) Mother's smartphone addiction 5
Hyun smartphone tendency (S-Index), 2) Maternal
(2018) over- parenting stress (K-PSI-SF)
South dependency
Korea
Hongetal. Cross Mothers:278 0~3  Qverindulgence Infant visual 1) Negative parenting attitude 5
(2017) in smart devices media over- (MBRI)
South indulgence
Korea scale
Kim & Kim Cross Mothers: 173 5 Smartphone Children 1) Mother-child 6
(2016) overuse internet attachment stability
South addiction (MCAS)
Korea scale
Kimetal. Cross Mothers:397, 1~5  Smart media Smart media 1) Parents’ smartphone addiction 5
(2014)' Fathers: 36, addiction addiction tendency (K-SAPS-A)
South others: 4 index for
Korea young
children
Lim & Kim Cross Mothers: 302 3~5  Addictive Internet 1) Mother's employment status 6
(2014) tendency game
South addiction
Korea scale for
children
and
adolescent
Total 7,943 27 52

A-Index=Internet addiction proneness scale for adult; Cross=Cross-sectional study; CRIS=Child rearing involvement scale; CSAOS=Child smartphone
addiction observer scale; CTS=Conflict tactics scales; FPIS=Father’s parenting involvement scale; IPBI=lowa parent behavior inventory-mother form;
K-Index=Internet addiction proneness scale; K-Index-C=Internet addiction proneness scale for child; K-PSI-SF=Korean version of parenting stress
index-short form; K-SAPS-A=Korean smartphone addiction proneness scale for adult; MBRI=Maternal behavior research instrument; MCAS=Mother-
child attachment stability; MMM=Maternal media mediation; M-PCIS=Mother-preschool child interaction scale; MPISD=Mothers’ perceptions on
the influence of smart device; PBS=Parenting behavior scale; PCPS=Parent-child play scale; PCRBI=Paternal child rearing behavior and involvement;
PDH=Parenting daily hassles; PIS=Parental intelligence scale; PPBS=Parent play beliefs scale; PSES=Parenting self-efficacy scale; SAS-B=Smartphone
addiction scale based on behavioral addiction criteria; SAS-KA=Smart-phone addiction scale for Korean adults; SDIEC=Smart devices inventory
for early childhood; S-Index=Smartphone addiction proneness scale; S-Index-A=Smartphone addiction proneness scale for adolescent; S-Index-
C=Smartphone addiction proneness scale for child; SOll=Smartphone over-immersion inventory.

"Literature included only in systematic review.
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E TR ATEE FE

g

58 SEAYA, 38 ARLEE in-

dulgence &£ overindulgence, 5HA] ANEZ WTIALE, 5H|
excessive immersiong A& OH
UHA] 482 AHESH, ARBolgte 8018 ARESIQITE fote] &
OfEZ LSS S &8 AHHEH, 63HE Smartphone
Addiction Proneness Scale for Child or Adolescent (S-Index—C or

S-Index—A), 1132 Internet Addiction Proneness Scale for Child

A ABFEZ immersion 22

(K-Index—C), 63Hol|A= Smartphone Over-Immersion Inventory
(SOID), olLell=
(SDIEC) & AH8-5{tH Table 1).

Smart Devices Inventory for Early Childhood
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Table 2. General Characteristics of the Studies included in the Sys-

tematic Review and Meta-Analysis (N=30)
Variables Categories n (%)
Study design Cross-sectional study 30 (100.0)
Area South Korea 30(100.0)
Seoul and metropolitan area 6 (53.3)
Outside the metropolitan area 0(33.3)
Both area 2(6.7)
Unknown 2(6.7)
Published year 2009~2011 0(0.0)
2012~2015 10 (33.3)
2016~2019 20 (66.7)
Major field of the  Nursing 3(10.0)
researchers Child welfare related department 8(26.7)
Early childhood education 13 (43.3)
Social welfare 3(10.0)
Psychology 2(6.7)
Others 1(3.3)
Parents Mothers 7,233 (91.1)
Fathers 706 (8.9)
Others 4(<0.1)
Total 7,943 (100)
Preschoolers
Gender Boys 3,401 (43.9)
Girls 3,408 (44.0)
Unknown 938 (12.1)
Total 7,747 (100)
Age (yr) <1 2 (0. )
1 168 (2.2
2 355 (4.6
3 1,606 (20. )
4 1,784 (23.0)
5 2,625 (33.9)
6 509 (6.6)
Mixed 698 (9.0)
Total 7,747 (100)
Range of age (yr) <1~3 2(6.7)
3~6 22 (73.3)
1~6 6 (20.0)
Sample sizes <150 1(3.3)
151~250 15 (50.0)
251 14 (46.7)

HeREAo] 7h53E 27He] A7} funnel plot AZFo] -3
ESH 43t B oH40] e YRS offE YEs
[chdAdo] Eel=lQict olof Hltids T & =
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Table 3. Effect Size of the Parent Variables Related to Smartphone Overuse in Preschoolers (N=27)
Parent variables Independent-variables k -95% Cl ESr +95% Cl SE Z (o) Q" () P
Protective™ Mother's parenting efficacy 3 -43 -35 -25 .01 -6.93(.001) 0.58 (.747) 0.00
Mother-child attachment 2 -38 -28 -17 .02 -4.85(001) 2.84(092) 64.80
Mother's positive parenting behaviors 7 -33 -28 -22 .00 -9.99(.001) 9.13(166) 34.28
Mother’s positive parenting attitude 2 -34 -25 -15 .01 -5.04(.001) 0.20 (.653)  0.00
Sub-total 14 -32 -28 -25 .00 -13.98(<.001) 16.07 (.246)  19.08
Father’s parenting involvement 3 -23 -15 -07 .01 -3.65(.001) 2.76(252) 27.46
Total 17 =29 -26 -22 <01 -14.08 (<.001) 30.90 (.014) 4822
Risk’ Mother's smartphone addiction tendency 12 36 41 46 <01 14.08 (<.001)  19.50(.053) 43.58
Mother's parenting stress 3 30 40 49 01 7.13(K.001) 3.47(176) 42.41
Mother's negative parenting behaviors 5 .26 35 43 01 7.49(£.001) 8.88(064) 5494
Mother's negative parenting attitude 3 .02 14 25 .01 2.33(.020) 8.44(.015) 76.30
Sub-total 23 33 36 40 .01 20.21(K.001) 102.19 (<.001) 78.47
Mother's smartphone usage time 4 15 .26 37 .05 458(£001) 2831(£.001) 89.40
Mother's employment status 7 10 18 26 .01 4.30 (<.001) 1430 (.026) 58.04
Mother's age 5 .02 12 22 01 2.35(.019) 9.37(052) 5732
Mother’s educational level 4 -1 .00 12 .01 0.07(941) 2.28(516)  0.00
Household income 2 =10 .03 A5 .01 0.40 (.690) 0.03 (.870) 0.00
Sub-total 22 .08 14 20 .01 4.77 (<.001) 78.00 (<.001) 73.08
Total 45 24 27 30 .01 16.51(£.001) 324.49(<.001) 86.44
Adjusted values of trim and fill k+ ESr Q Value
Protective variables Observed values -30 -26 -22 22.84
Adjusted values 5 =27 -22 -.18 46.88
Protective Observed values -31 -28 -24 14.29
variables related Adjusted values 3 -29 -26 =22 24.72
with mothers
Protective Observed values =23 =15 =07 2.76
variables related Adjusted values 0 =23 =15 =07 2.76
with fathers
Risk variables Observed values 25 30 .36 118.04
Adjusted values 0 25 30 36 118.04

Cl=Confidence interval; ESr=Correlational effect size; k=objects numbers; Q=0Observed weighted sum of squares; SE=Standard error.
‘Mean weighted correlation coefficients; “"Variables that negatively correlate with smartphone overuse; Variables that positively correlate with

smartphone overuse; 'Heterogeneity.
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ro

oz}, 3A FEWE R4, TALR), 378H FHE=NE,
AHE), oltjo] FRAE, ATA|s, Bot FTARE, FE, =olil
g, ZolR, 3R YAtaE vt AR ATt BRoA ot
AUFEE HTIALE I} A HE Ho| ARtEE Hriabgo] HoH
FUAS QUGG opHR] MR FSFe], Fol ofzo] B
ol sig= it FolAE ofmye] 4
njabgo] RAZES BYltt SPETE AHEH, FSEsES
Parenting self—efficacy scale (PSES)& Ao A ARESIAAL,
[e)KeXS)! h==Nien

F5-3)% -2 Parenting behavior scale (PBS), FSE]%

QJukR EX

SR 41 A AnfEE

ne
= Maternal
behavior research instrument (MBRDE 717 ©o] ALg&319ich
(Table 1).
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HHEo 8 BAgR FEHeR QMR JHd26]de WY
USSR LEsle] G375 AHESIGIL: 2R
H%?ﬂ#ﬁ—%%} 15}3TH Table 1.
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38

mlo
re

ot

2oz

S Bgon| ojnjUle] ANIEE o] gARY, HEo| AnpEEo] Tt
9 QA ooz WA ANKEES AF§ ok B8] G4l fobe)
AVFEE FTALEI HRRS Belo] SR BRslg
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index—short form (K-PSI-SF)& AF&-519tH(Table 1).

BRA RO ABE RO Ysiet

2ol A Korean—parenting stress

6. F2H0| 20137

HeRRA0] 7He8h 273H9] AFolM FESE 147 ¥ F Al
7F 7891 1135579 ¥iaet AT delA Aleld 2357<] WaE A
Qlstar, Ablgrt 27) oo 2 wERRAe] Thett Mg 4T R
o, FAFQ! antar]= v Zth(Table 3).

1) BE2HS0| 7S ER A 2037

Yolanrydo s FR3 Koo HA| 7HEBd JuAs &
T=37]= -26 (95% confidence interval [CIl=-29~-22)0|%ith

ol& stePHs HE A, oMU Y8857 ES=-.35, 95%

Cl=-43~-25)°] Haxis & 7P & a¥=718 H3lon|, 2ot

Table 4, Effect Size of the Smartphone Addiction in Mothers according to Categories N=12)
Variables Categories Sub-variables k -95% CI ESr* +95% Cl  SE QB (p) Qw (p)
Smartphone addiction Year 2014~2016 6 31 35 40 <01 12.12(.001) 4.06 (.541)

tendency of mothers 2017~2019 6 42 46 49 <01 3.31(.652)
Measurements K-Index-C 5 33 39 45 .01 2.91 (405  12.39(.015)

SDIEC 2 34 44 53 .01 0.58 (.447)

S-Index-A 4 32 39 46 <01 02 (.797)

Participants 151~250 6 32 38 44 <.01 1.79 (.423) 5 10 (.404)

251K 5 37 43 48 .01 2 (.024)

Age range of preschooler ~ 3~6 8 .36 41 47 <01 0.39(825 11 85 (.105)

1~5 3 33 41 49 <01 6.50 (.039)

Cl=Confidence interval; ESr=Correlational effect size; k=objects numbers; SE=Standard Error; K-Index-C=Internet Addiction Proneness Scale for
Child; SDIEC=Smart Devices Inventory for Early Childhood; S-Index-A=Smartphone Addiction Proneness Scale for Adolescent; Q=Observed weighted

sum of squares.
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Appendix 1. Searching Expression

Pubmed

((((((parents[MeSH Terms]) OR Caregivers[MeSH Terms]) OR mothers[MeSH Terms]) OR fathers[MeSH Terms]) OR parent¥) OR
Caregiver#) OR Carer) OR “Care Giver*") OR Father*) OR Mother* Filters: Publication date from 2009/01/01 to 2019/06/30

AND

(((((Child, Preschool[MeSH Terms]) OR Infant[MeSH Terms]) OR Preschool Child[Title/Abstract]) OR Preschooler[Title/Abstract])
OR toddler[Title/Abstract]) OR young child[Title/Abstract]) OR infant*[Title/Abstract] Filters: Publication date from 2009/01/01 to
2019/06/301

AND

((((((Smartphone[MeSH Terms]) OR Computers, Handheld[MeSH Terms]) OR cell phone[MeSH Terms]) OR Smart Phone*[Title/
Abstract]) OR Handheld Computer[Title/Abstract]) OR Tablet Computer=[Title/Abstract]) OR tablet PCx[Title/Abstract]) OR smart
device*[Title/Abstract]) OR Cellular Phone*[Title/Abstract]) OR Cellular Telephone[Title/Abstract]) OR Portable Cellular Phone*[Title/
Abstract]) OR Transportable Cellular Phone*[Title/Abstract]) OR Mobile Phone*[Title/Abstract]) OR Mobile Telephone*[Title/Abstract])
OR mobile device*[Title/Abstract] Filters: Publication date from 2009/01/01 to 2019/06/30
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Appendix 3. Quality Assessment of Selected Studies (N=30)
Author (yr) 1.1 1.2 13 14 15 16 17 Total
Kum et al. (2019) 1 1 1 1 0 1 1 6
Gown & Chyung (2018) 1 1 1 1 0 1 1 6
Bae & Lee (2017) 1 1 1 1 0 1 1 6
Moon & Lee (2016) 1 1 1 1 0 1 1 6
Kim & Moon (2015) 1 1 1 1 0 1 1 6
Kim (2015) 1 1 1 1 0 1 1 6
Nam (2018) 1 1 1 1 0 1 1 6
Kim & Kim (2017) 1 1 unclear 1 0 1 1 5
Cho & Lee (2016) 1 1 1 1 0 1 1 6
Gil & Lee (2016) 1 1 1 1 0 1 1 6
Kim (2016) 1 1 1 1 0 1 1 6
Kim & Choi (2015) 1 1 1 1 0 1 1 6
Lee & Chae (2015) 1 1 1 1 1 1 1 7
Jang & Jeong (2015) 1 1 1 1 1 1 1 7
Kim & Lee (2015) 1 1 1 1 0 0 1 5
Na (2013) 1 1 1 1 0 1 1 6
Lee et al. (2014) 1 1 1 1 0 1 1 6
Cha & Kwak (2018) 1 1 1 1 0 1 1 6
Lee & Park (2018) 1 1 1 1 0 1 1 6
Park & Park (2018) 1 1 1 1 0 1 1 6
Kwon et al. (2016) 1 1 1 1 0 1 1 6
Ohetal. (2016) 1 1 1 1 0 1 1 6
Choietal. (2016) 1 1 1 1 0 1 1 6
Hwang & Jang (2019) 1 1 1 1 0 1 1 6
Jang & Kim (2018) 1 1 1 1 0 1 1 6
Park & Hyun (2018) 1 1 0 1 0 1 1 5
Hong et al. (2017) 1 1 1 1 0 1 0 5
Kim & Kim (2016) 1 1 1 1 0 1 1 6
Kim et al. (2014) 1 1 1 0 0 1 1 5
Lim & Kim (2014) 1 1 1 1 0 1 1 6

n (%) 30(100.0) 30(100.0) 28(93.3) 29 (96.7) 2(6.7) 29 (96.7) 29 (96.7)

N=Number.

1.1=Research question clearly stated; 1.2=Study population clearly defined; 1.3=Response rate »50%; 1.4=All the subjects recruited from the
similar population; 1.5=Appropriate/justified sample size; 1.6=Were the exposure measures clearly defined; 1.7=Were the outcome measures clearly
defined.

https://doi.org/10.4040/jkan.19186 https://jkan.or.kr



368

Appendix 4, Funnel plot of selected variables

4A. Funnel plot of protective variables
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4C. Funnel plot of variables in fathers
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4D. Funnel plot of risk variables
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