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Abstra c t 

Mindfu lne ss i s a psycholog ic al  p rocess that  can  be developed  using  medi tat i o n  

and  o ther t rain ing  to  mental ly  focus on  the p resen t  moment .  Apply ing  the concep t  o f  

mindfu lne s s to  eat ing  (i .e . , mindfu l  eat ing ;  ME)  is known to  be associat ed  wi t h  

regu lat ing  eat ing  behav ior especial l y  in  overweig h t  o r obese people. Sustai n i n g  

heal thy  eat ing  behav ior requ ires  bo th  heal thy  eat ing  l i teracy  (HEL ) and  profici enc y  in  

ME;  however, ME proficien cy  in  Japanese people has no t  been  invest iga t e d .  

Addi t ional ly , women may  be more suscep t ib le to  emot ional  d ietary  p rob lems wi th  ME  

proficie nc y  than  men  and  a heal thy  d iet  represe n t s a sizab le chal lenge  fo r nur s e r y  

school  ch i ld ren . Theref o re , we conducted  a survey  of mothers  wi th  4 - to  5 -year - o l d  

ch i ld ren  in  Ci ty  A, Japan , to  invest igat e thei r ME  proficie nc y  and  HEL level , and  

examine eat ing  behav ior and  sel f - re po r te d  body  mass index  in  bo th  the mothers and  

thei r ch i ld ren . Th is study  was  the fi rst  to  describe ME proficie nc y  in  Japanese moth e r s .  

ME profici en cy  in  mothers was posi t ively  correlat ed  wi th  bo th  thei r eat ing  behav i o r  

and  thei r ch i ld ren’ s eat ing  behav ior, suggest in g  a po ten t ial  relat ion sh ip , whi le  st ro n g  

relat ions h i p s were no t  observed  between  HEL level  and  eat ing  behav iors o f mot h e r s  

and  ch i ld ren . Improving  ME sk i l l s rather than  HEL may be an  effect iv e way  to  sust a i n  

heal th ier eat ing  behav ior in  mothers  and  thei r ch i ld ren .  
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I. Introd u c ti o n  

Mindfu lne ss i s the psycholog ica l  p rocess o f focusing  at ten t ion  on  the 

experienc e in  the p resen t  moment  (Cres we l l , 2017;  Kabat - Zi nn , 2013;  Slag ter, 

Davidson , & Lutz, 2011), which  can  be developed  th rough  medi tat ion  and  o ther 

t rain ing  (Kabat - Zi nn , 2013;  Pagnin i  & Phi l ips, 2015;  Slag ter et  al ., 2011) . In  the 

East , mindfu lne s s has been  pract iced  fo r 3 ,000  years in  the fo rm of Buddhist  

medi tat ion  (Ki taga w a & Muto , 2013). However , a  major characte r is t i c  o f Buddhist  

medi tat ion  i s that  i t  i s no t  p ract ice d  to  ach ieve  a speci fic goal  (Fu j i i , 2017). 

Pract ic ing  mindfu ln es s to  ach ieve  a speci fic goal  was fi rst  o rgan ized  in to  a cl in ical  

techn iq ue by  Jon  Kabat -Z inn  et  al . (1979) by  combin ing  i t  wi th  psycholog ic al  theory  

(Ki taga w a & Muto , 2013). Recen t  app l icat ion  o f the mindfu ln e ss concep t  to  eat ing  

has developed  in to  a personal  approach  fo r improv ing  eat ing  behav ior refer r ed  to  as 

“mindfu l  eat ing” (ME) (War re n , Smith , & Ashwel l , 2017). 

There has been  c onsidera b l e d iscussio n  regard ing  the concep t  o f ME and  i t s 

p ract ice . Prev ious researc h  has suggested  that  ME includes being  aware o f the 

in ternal  and  ex ternal  cues in fluenci ng  the desi re to  eat , food  cho ices, the amount  o f 

food  eaten , and  the manner in  which  i t  i s eat en  (Hanh  & Cheung , 2010). ME also  

includes mak ing  conscious meal  cho ices and  learn ing  to  be more aware o f cues 

ind icat ing  that  one i s fu l l  (Dalen  et  al ., 2010). Pay ing  at ten t ion  to  these two  facto rs 
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has been  shown to  lead  to  heal th ie r eat ing  (Mil ler, Kristel le r , Head ings , & Nagaraja , 

2014). Further , ME includes being  aware o f hunger and  sat iety , no t  focusing  on  o ther 

th ings whi le eat ing , knowing  the consequen ce s o f eat ing  inat ten t ive ly , choosing  

properly  nu t ri t ious , del icious th ings to  eat  and  judg ing  how much  to  eat  (Lofgr en ,  

2015). In  o ther words, ME gu ides op in ions on  what , why, how, and  how much  to  eat  

(Fung , Long , Hung , & Cheung , 2016). Fung  et  al . al so  asserte d  that  as ME pract ice 

improves , one becomes more aware o f the relat ion sh ip s between  food  and  1) one’s 

body, 2 ) one’s feel ings , 3 ) one’s mind , and  4) the in terconne ct ed ne s s o f human and  

env ironme nt al  heal th . Therefo r e , i f everyone pract iced  eat ing  bet ter qual i ty  food  in  

more appropri at e amounts, i t  would  con tribu te to  bet ter main tenan ce o f bo th  

ind iv idual s ’ heal th  and  the heal th  o f our p lanetary  env ironm ent . In  2019 , the 

Canadian  governmen t  in t roduced  proposal s to  faci l i tat e ME pract ice  fo r consumer s 

(Govern m en t  o f Canada), defin ing  ME as being  aware o f how, why, what , when , 

where, and  how much  one eats  (Webst er , 2019). 

Stud ies have demonst ra te d  ME’s effect iv en es s fo r t reat ing  eat ing  d isorder s in  

obese women (J. L. Kristel le r  & Hal let t , 1999) , and  in  t reat ing  o verweig h t  o r obese 

women who are suscep t ib l e to  emot ional  eat ing  (Fung  et  al ., 2016). ME has also  been  

shown to  effect i ve ly  manage b inge eat ing  (Ruth  A. Baer, Fischer , & Huss, 2005;  

Boutel le et  al ., 2011;  Dalen  et  al ., 2010;  J. Kristel le r , Wolever, & Sheets, 2014;  
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Bruce W. Smith , Shel ley, Leah igh , & Vanlei t , 2006;  Tapper et  al ., 2009) , emot ional  

eat ing  (Alber ts , Thewis se n , & Raes, 2012;  Corsica , Hood , Kat ter m an , Kleinman , & 

Ivan , 2014)， ex te r na l  eat ing  (Albert s et  al ., 2012;  Daubenmi e r et  al ., 2011)，

crav ings (Alber ts , Mulkens, Smeets , & Thewiss en ,  2010;  Dunn  et  al ., 2018)， hung e r 

awarene s s (Boutel le et  al ., 2 014)， f oo d  in take (Boutel le et  al ., 2014;  Mantzios & 

Wilson , 2015;  Mil ler et  al ., 2014;  Timme r m an & Brown, 2012) , and  food  cho ice 

(Mantzios & Wilson , 2015;  St i tes et  al ., 2015) . Numerou s stud ies have also  shown an  

associat i on  between  ME and  weigh t  loss (Boutel le et  al ., 2014;  Corsica et  al ., 2014;  

Dalen  et  al ., 2010 ;  Daubenmi e r et  al ., 2011;  Dunn  et  al ., 2018;  J. Kristel le r  et  al ., 

2014;  Mantzios & Wilson , 2015;  Tapper et  al ., 2009;  Timmer m an & Brown, 2012) . A 

meta-an aly s i s (Fuen tes Art i les et  al ., 2019)  also  suggested  that  ME could  o ffer a 

p ract ical  approach  to  losing  weigh t . 

To date, most  stud ies have focused  on  ME’s po ten t ial  fo r p reven t ing  o r 

t reat ing  obesi ty. Howeve r , ME’s po ten t ial  fo r managing  o ther food -re la te d  i ssues has 

also  been  stud ied , includ ing  con tro l l in g  b inge eat ing  (B. W. Smith  et  al ., 2008), 

improv ing  food  in take (Healy , 2015), and  improving  food  cho ice (Higgs & Donohoe, 

2011;  Jenk ins & Tapper, 2014;  Jo rdan , Wang , Donaton i , & Meier, 2014;  Kidwel l , 

Hasfo rd , & Hardes ty , 2015). Al though , there has been  one Japanese study  showing  

that  appreciat ion  fo r food  p lays an  importan t  ro le in  ch i ld ren’s heal th  (Kawa s ak i  & 
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Akamats u , 2019), few stud ies have invest igat ed  ME in  Japan . 

The fi rst  scale developed  to  measure ME profici en cy  was the Mindfu l  Eat ing  

Quest ionn ai r e  (MEQ) (Fram s on  et  al ., 2009). Bui ld ing  on  prev ious eat ing - re la te d  

scales (Arnow , Kenardy , & Agras, 1995;  Stunkard  & Messick , 1985;  van  St rien , 

Fri j ter s , Bergers , & Defar es , 1986)  as wel l  as o ther mindfu lne s s - r el at ed  scales, such  

as the Mindfu l  At ten t ion  Awaren e s s Scale (Carlso n  & Brown, 2005), the Freiburg  

Mindfu lne ss Inven tory  (R. A. Baer, Smith , Hopkins, Kriete me ye r , & Toney, 2006)，

and  the Kentucky  Inven tory  o f Mindfu lne s s Sk i l l s  (R. A. Baer, Smith , & Al len , 

2004), the MEQ consist s o f 28  i tems measuri ng  five  facto rs :  1 ) d isinh ib i t i on , 2 ) 

awarene s s , 3 ) ex ternal  cues, 4 ) emot ional  response , and  5) d ist rac t io n .  Th is scale has 

been  t ranslat ed  and  val idated  in  many  languages and  populat ions (Abbaspo or , 

Javad ifa r , Miryan , & Abedi , 2018;  Apolzan  et  al ., 2016;  Casu , Gremign i , & Masheb , 

2019;  Durukan  & Gül , 2019;  Garau le t  et  al ., 2012;  Hart , Pierson , Goto , & Giampaol i ,  

2018;  Winkens et  al ., 2018) , includ ing  an  abbrev iat ed  version  fo r use wi th  Ital ian  

adu l ts, the 20 -i tem Ital ian  MEQ (Clemen t i , Casu , & Gremign i , 2017) . However , to  

date, no  stud ies have examined  ME proficie nc y  in  Japanese people.  

Heal thy  eat ing  l i teracy  (HEL) i s ano ther approach  fo r managing  eat ing  

behav ior. In  con trast  to  ME, which  i s charact e ri ze d  by  d ietary  awarene s s and  

mindfu lne s s , l i teracy  i s the ab i l i ty  to  use one’s cogni t ive sk i l l s to  understa nd , 
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organ ize , and  app ly  a descrip t i ve system to  enact  change . HEL has been  found  to  be 

associat ed  wi th  the behav iora l  t ransfo r m at ion  stage that  includes p ract ic ing  heal th ier 

eat ing  behav ior (Takaiz u mi , Harada , Sh ibata, & Nakamu ra ,  2012) . Al though  learn ing  

and  pract ici ng  heal th ier eat ing  behav ior requ ires i mprove me nt  in  bo th  HEL and  ME 

proficie nc y , no  stud ies have bee n  publ ished  on  the relat ions h ip  between  ME pract ice 

and  HEL or on  how they  may  in teract  to  in fluence eat ing  behav ior . 

In  add i t ion  to  improv ing  ME profici en cy  and  HEL level  to  adopt  heal th ier 

eat ing  behav ior, i t  i s importan t  that  heal thy  eat ing  behav iors be passed  on to  

ch i ld ren . Al though  many  bel ieve that  a mother ’s eat ing  behav ior  i s passed  on to  her 

ch i ld ren  (Larsen  et  al ., 2015), no  stud ies have yet  shown the possib le effects o f a 

mother ’s ME profici en cy  and  HEL on  her ch i ld ren ’ s eat ing  behav ior. Theref o re , the 

purpose o f th is study  was to  invest igate 1 ) how proficie n t  Japanese mothers  are at  

p ract ic in g  ME, 2 ) how thei r ME profici en cy  and  HEL level  relate to  thei r eat ing  

behav ior, and  3) how those facto rs may  relate  to  thei r ch i ld ren’s eat ing  behav ior.  

 

II. Metho ds  

2 .1 . Design  and  part icipan t s  

Twenty  nursery  schools  from about  54  school  in  Ci ty  A in  Aomori  Prefec tu r e  

to  tack le heal th  and  nu t ri t ion  i ssues in  “Heal th  Aomori  21”, were randomly  selected  
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fo r the sample, o f which  18  agreed  to  part icipat e .  From August  th rough  Sep tembe r 

2019 , an  anonymous sel f-ad mi n i s te r ed  quest ionna i r e was g iven  to  al l  the  mothers 

wi th  4 - to  5 -year- o l d  ch i ld ren  who  at tended  one o f those nursery  schools . They  were 

selected  as the sample populat ion  fo r th is study  because:  1 ) ME proficien cy  had  no t  

p rev iously  been  measured  in  Japanese people;  2 ) women have been  shown to  be more 

suscep t ib le than  men  to  p rob lems wi th  emot ional  eat ing  (Tanofs ky , Wil fley , Spurrel l ,  

Welch , & Brownel l , 1997);  3 ) ch i ld ren  in  th is age g roup  were considere d  un l ikely  to  

be sign i fic an t ly  in fluence d  by  an  ex ternal  env i ronm en t  (e.g ., ou tside thei r fami ly ) 

and  thei r ea t ing  behav iors were l ikely  estab l ishe d . and , 4 ) ch i ld ren  at tend ing  nursery  

school  as opposed  to  k indergar t en  were chosen  because heal thy  eat ing  hab i ts i s a  

larger p rob lem for nursery  school  ch i ld ren  (Odani  et  al ., 2018).  

 

2 .2 . Data co l lect ion  

The quest ionnai r e s were to  be completed  at  home and  co l lected  th rough  the 

nursery  schools . The survey  consisted  o f 77  i tems:  8  demograph ic i tem s, a Japanese 

t ranslat ion  o f the 20 -i tem Ital ian  MEQ (Clement i  et  al ., 2017), the 5 -i tem HEL 

(Takaizu m i  et  al ., 2012) and  two 22 -i tem Eat ing  Behavior Scales (Utsu mi  et  al ., 

2015), one fo r the mother to  complete about  hers el f and  the o ther to  complete about  

her ch i ld . After a wri t ten  exp lanat ion  o f the purpose o f the study, the methodolog y , 
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in forma t io n  on  pro tect ing  personal  in forma t io n , study  resu l t  pub l icat ion , the 

vo lun tary  nature o f part icipa t io n  in  that  choosing  no t  to  part icipat e would  no t  resu l t  

in  any  d isadvan t ag e , and  that  the data would  on ly  be reporte d  at  the g roup  level , 

in forme d  consen t  was ob tained  by  the part icip an t s on  the quest ionnai r e .  

 

2 .3 . Japanese version  of the 20-i tem Ital ian  MEQ 

To assess ME proficien cy ,  we used  a Japanese version  of the 20-i tem Ital ian  

MEQ, fo r which  the  val id i ty  and  rel iab i l i ty  had  been  confi rm ed  using  a sample o f 

1 ,067  Ital ian  adu l ts (mean  age:  34 .1 , 64 .1% female) (Clemen t i  et  al ., 2017). The 

scale consists o f 20  i tems measur ing  four facto rs:  1 ) d isinh ib i t io n  (7  i tems), 2 ) 

awarene s s (7  i tems) , 3 ) ex ternal  cues (5  i tems ) and  4) emot ional  response (1  i tem).  

The inst rume nt  uses a 4 -po in t  scale, where response s are “never,” “rarely , ” 

“somet im e s , ” o r “almost  always. ” Six  o f the seven  i tems measurin g  d isinh ib i t io n  

were reverse - s co r e d .:  “If there’s good  food  at  a  party, I’l l  con t inue eat ing  even  after 

I’m fu l l ,”  “If there are leftover s that  I l ike, I take a second  help ing  even  though  I’m 

fu l l ,”  “When  I eat  at  ‘al l  you  can  eat ’ buffets , I tend  to  overeat ,” “When  I’m eat ing  

one o f my favori te foods, I don’t  recognize when  I’ve had  enough ,” “If i t  doesn’t  

cost  much  more, I get  the larger size food  or d rink  regard l e s s o f how hungry  I feel ,”  

and  “I snack  wi thou t  no t icing  that  I’m eat ing .” After creat ing  a Japanese version , i t  
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was back  t ranslat ed  in to  Engl ish , and  the equ ivalence o f the o rig inal  version  and  the 

back  t ranslat ed  version  was examined  by  the au thors . The au thors confi rm ed  that  i t  

matched  the concep t  that  Clement i  et  al . had  p roposed . Al though  the i tems were 

developed  fo r Ital ian  adu l ts,  Japanese people  cou ld  respond  to  the i tems wi thou t  

feel ing  that  they  d id  no t  app ly  to  the way  Japanese eat , ind icat ing  that  the t ranslate d  

inst rume nt  was a  val id  measur e o f ME proficien cy  in  Japanese  people . 

 

2 .4 . The Heal thy  Eat ing  Li teracy  (HEL ) Scale  

The Heal thy  Eat ing  Li teracy  (HEL) Scale  (Takaiz u mi  et  al ., 2012) was used  to  

measure HEL. This scale was developed  from the Heal th  Li teracy  Scale val idated  by  

Ish ikaw a et  al .(Is h i ka w a , Nomura , Sato , & Yano , 2008) . The val id i ty  and  rel iab i l i t y  

o f the inst rum ent  was confi rm ed  in  a sample o f 1 ,252  Japanese (mean  age:  40 .3 ). Th e 

scale includes five  i tems, th ree measuri ng  in teract i ve l i teracy  and  two measuri ng  

cri t ical  l i teracy . The inst rumen t  uses a  5 -po in t  scale where 1  = st rong ly  d isagree , 2  = 

somewha t  d isagree , 3  = nei ther agree nor d isagre e , 4  = somewhat  agree , and  5  = 

st rong ly  agree . The i tems are:  1 ) “I am ab le to  gather d iet -re la te d  in format io n  from 

various sources , includ ing  newspap e r s , books, TV, and  the In ternet ”;  2 ) “I am ab le to  

p ick  ou t  the d iet -rel at ed  in forma t i on  I need  from the large amount  o f data avai lab le” ;  

3 ) “I am ab le to  determin e how rel iab le that  d iet -rel at ed  in format ion  i s”;  4 ) “I am 
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ab le to  understan d  and  communic at e that  d iet -rel at ed  in forma t i on  to  o ther peop le”;  

and  5) “I am ab le to  make p lans and  decide what  I am go ing  to  do  in  o rder to  eat  

more heal th i ly  based  on  that  d iet -re la te d  in format io n .” Items 1 , 2 , and  4  measured  

in teract i ve l i teracy  and  i tems 3  and  5  measured  cri t ical  l i teracy .  

 

2 .5 . The Eat ing  Behavior Scale  (EBS) 

The Eat ing  Behavior Scale (EBS) was used  t o  assess eat ing  behav ior 

heal th ines s fo r the mother and  her ch i ld . The val id i ty  and  rel iab i l i ty  o f the scale 

were confi rm ed  in  a sample o f 307  Japanese (mean  age :  49 .0±20 .6 ) (Utsu mi  et  al ., 

2015). The scale consists o f 22  i tems measurin g  four facto rs :  b inge eat ing  (6  i tems), 

d ietary  balance (8  i tems), eat ing  rhy thm (5  i tems), and  manner o f eat ing  (3  i tems), 

and  is scored  on  a 5 -po in t  scale  where 1  = n o t  t rue o f me , 2  = rarely  t rue o f me , 3  = 

occasional ly  t rue o f me, 4  = somet im e s t rue o f me, and  5  = o ften  t rue o f me. The EBS 

of her ch i ld  was answer ed  by  the mother. The scores are reverse d  before analysis , 

therefo r e , h igher scores ind icate heal th ier eat ing  behav ior.  

 

2 .6 . Demogra ph ic i tems  

Respondent s were asked  to  ind icate thei r age, h ighest  level  o f educat ion , 

employmen t  status, household  income, mari tal  status, the ch i ld ’s gender, number o f 
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ch i ld ren  (includ ing  the ch i ld  in  the study), and  bo th  the mother ’s and  the ch i ld ’s 

sel f- re po rt ed  heigh t  and  weigh t  to  calcu late BMI. 

 

2 .7 . Sample size calcu lat ion s  and  stat i st ic al  analyses  

To measur e the mothers ’ ME proficie nc y , we created  a Japanese version  of the 

20-i tem MEQ developed  by  Clement i  et  al . fo r Ital ian  adu l ts. Because the Japanese 

version  o f the MEQ had  no t  yet  been  used  in  a sample o f Japanese people, we used  

the scores from the 28 -i tem MEQ (Fram so n  et  al ., 2009) on  which  Clement i  et  al . 

based  thei r scale  to  calcu late the requ ired  sample size. Al though  Frams on  et  al . 

found  that  the mean  score fo r thei r sample o f adu l ts who  pract iced  yoga was 

2 .92±0 .37  (Fra ms on  et  al ., 2009), we assumed that  the scores fo r our sample o f 

o rd inary  mothers would  be lower and  the range between  ind iv iduals would  be larger. 

Therefo r e , we assumed a mean  between -g r ou p  d i fferen c e in  average scores o f 0 .3  fo r 

the categorica l  data analysis , a  standard  dev iat ion  o f 0 .5 , an  alpha erro r o f 0 .05 , and  

stat i st ic al  power o f 0 .8 , which  ind icated  th at  80  part icip an t s were needed  to  iden t i fy  

sign i fica n t  between -g r oup  score d i ffer en ce s . With  about  700  ch i ld ren  ages 4  to  5  

reg iste re d  in  Ci ty  A’s nursery  schools , a  sample size o f about  80  would  be 

suffici en t ly  repres en ta t iv e o f Ci ty  A (α-er ro r 0 .05 , power (1  - 0 .10)) . Assumi ng  a 

60% response rate and  a 50% val id  response rate, we determine d  that  270  
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quest ionnai r e s would  need  to  be d ist ribu t ed .  

Descrip t i ve stat i st i c s fo r the sample were reported  using  percen tag e s fo r the 

categoric al  variab le and  means  p lus o r minus standard  dev iat ions fo r the con t inuous 

variab le s . After confi rmi ng  that  ME proficien cy  and  HEL scores were normal ly  

d ist ribu t ed  using  t he Kolmogo rov - S mi r nov  test , mul t ip le  regres si on  was perfor m ed  

wi th  ME proficie nc y  and  HEL as the response variab le s and  part icip an t  

characte r i st ic s as the exp lanato ry  variab le s .  Mul t ip le regres sio n  was simi larl y  

perfor m ed  wi th  EBS as response variab le s and  ME, HEL, age, educat ion  level , 

employmen t  status, household  income, mari tal  status, ch i ld ’s gender and  to tal  

number o f ch i ld ren  in  the family  as exp lanato ry  variab le s . Pearson ’ s correlat ion  

coeffici en t  (r) was used  to  invest igat e  correla t io n s between  mothers ’ EBS scores and  

thei r ME proficien cy  and  HEL scores , between  mother and  ch i ld  EBS scores , and  

between  EBS scores and  BMI for bo th  the mothers and  ch i ld ren .  The Cronbach’ s 

alpha coefficie n t  was used  as the measure o f the rel iab i l i ty  and  val id i ty  o f the ME 

quest ionnai r e . Using  the median  scores fo r ME proficien cy  and  HEL, the sample was 

d iv ided  in to  four ME-HE L proficie nc y  groups.  The ch i -squa r ed  test  was used  to  

iden t i fy  sign i fic an t  between - g rou p  d i ffere nc e s in  categoric al  variab le s represe n t ing  

part icipa n t  characte r i st ic s . For the con t inuous variab le s  (ME, HEL, EBS scores , and  

BMI), two-way  analysis o f variance  (ANOVA )  was perfor me d  fo l lowed  by  post  hoc 
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mult ip le compari so ns using  Tukey ’s Test . R  ver.3 .5 .2  was used  fo r the stat i st ic al  

analysis wi th  t he sign i fica nc e level  set  at  p  < 0 .05  (2 -tai le d  test ).  

 

III. Result s  

3 .1 . Response rate and  part icipa n t  characte r i st ic s  

Of the 270  quest ionna i re s d ist ribu t ed , 177  were retu rned , fo r a respons e rate 

o f 65 .6%. Of th ese, four part icipan ts d id  no t  include thei r in formed  consen t ;  after 

el iminat in g  surveys wi th  missing  data, the analysis sample included  128  part ic ipa n t s . 

Part icip an t  characte r is t i c s are shown in  Tab le 1 .  

 

3 .2 . Scores and  BMI  

For mothers , the mean  scores were:  ME, 2 .85±0 .3 1 ;  HEL, 3 .60±0 .6 2 ;  and  

EBS, 3 .35±0 .55 . The mothers ’ mean  BMI was 21 .50±3 .3 9  kg /m2 . Tab le 2  shows the 

mean  ME scores by  i tem and  subscale . The ch i ld ren ’ s mean  EBS score was 3 .60±0 .4 7  

and  mean  BMI was 15 .45±1 . 64  kg /m2 . 

 

3 .3 . The rel iab i l i t y  and  val id i ty  o f the ME quest ionna i re  

The α rel iab i l i t y  coeffici en t  o f the ME quest ionnai r e was 0 .7404 . Cronbach ' s 

α fo r the i tems of ME quest ionnai r e are shown in  Tab le 3 .  
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3 .4 . Est imat i ng  the effects o f part icipan t  characte ri s t i c s on  ME, HEL and  EBS 

After confi rmi ng  normal  d ist ribu t ion s fo r ME and  HEL scores, mul t ip le  

regres si on  was perfor me d  on  the en t i re sample using  ME and  HEL as response 

variab le s and  age, educat ion  level , employmen t  status, household  income, mari tal  

status, ch i ld ’s gender and  to tal  number o f ch i ld ren  in  the family  as exp lanato ry  

variab le s . Resu l ts showed  that  al l  most  exp lanatory  variab le s were no t  sign i fic an t  

p red icto r s o f ME or HEL (Tables 4  and  5 ). Likewise , mul t ip le regres s ion  was 

perfor m ed  on  the en t i re sample using  EBS as response variab le s and  ME, HEL , and  

demograph ic i tems as exp lanatory  variab le s . EBS was sign i fica n t l y  associate d  by  ME 

(Table 6 ).  

 

3 .5 . Maternal  eat ing  behav ior by  M E-HE L group  

A posi t ive correlat ion  was found  between  ME proficie nc y  and  maternal  eat ing  

behav ior (r=0 . 43 , P<0 .001 ) , whi le the correla t i on  between  maternal  eat ing  behav ior 

and  HEL was no t  st rong  (r=0 .1 7 , P<0 .05) .  Given  that  the purpose o f the study  was to  

understan d  the effect  o f d i ffer en t  levels o f ME proficie nc y  and  HEL in  Japanese 

mothers on  thei r own eat ing  behav ior, as wel l  as on  thei r ch i ld ren’ s , we perfor m ed  an  

ME-HE L category  analysis. Using  the median  value s fo r ME and  HEL scores (2 .80  
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and  3 .60 , respect iv el y ) , the sample was d iv ided  in to  four g roups:  Group  A ( ME≧2 .8 0 , 

HEL≧3 .6 0 ) , Group  B (ME≧2 .8 0 , HEL＜ 3 .6 0 ) , Group  C (ME＜ 2 .8 0 , HEL≧3 .6 0 ) and  

Group  D (ME＜ 2 .80 , HEL＜ 3 .60 ) . Ch i -squa re d  test  resu l ts showed  no  sign i fic an t  

between -g ro up  d i ffer en ce s in  part icipa n t  characte r i st ic s (Tab le 7 ). The resu l ts o f 

two-wa y  ANOVA (ME *  HEL /  EBS) showed  that  ME had  a sign i fic an t ly  g reate r 

effect  on  EBS than  HEL (Figur e 1 ) and  there i s no  sign i fic an t  in teract io n  between  

ME and  HEL (Table 8 ). However ,  fo r the ch i ld ren , n o  sign i fic an t  between - g ro up  

d i ffere nc e s were found . For BMI, no  sign i fican t  between - g ro up  d i ffere nc e s were 

found  fo r ei ther mothers o r ch i ld ren .  

 

3 .6 . EBS scores and  BMI in  mothers and  ch i ld ren  

There was a sign i fic an t  correlat ion  between  the mother ’s and  ch i ld ’s  EBS 

scores (r=0.55 , p<0 .001 ) , bu t  no t  between  EBS scores and  BMI in  ei ther the mothers 

(r=-0 .0 2 , p=0 .783) o r the ch i ld ren  (r=0.01 , p=0 .935) .  

 

IV. Discus si o n  

Data from 128  mothers o f 4 - to  5 -year- o l d  ch i ld ren  at tend ing  18  nursery  

schools in  Ci ty  A in  Aomori  Prefec tu r e  were analyzed  to  examine  part icipan t  

characte r i st ic s , mothers ’ ME proficien cy  and  HEL scores, and  mothers ’ and  
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ch i ld ren’ s EBS scores . To  the best  o f our knowledge , t h is study  i s the fi rst  to  

measure ME proficien cy  in  Japanese mothers . Maternal  EBS scores were  found  to  

posi t ively  correlat e wi th  ME  proficie nc y , whi le a st rong  correlat ion  was no t  found  

between  materna l  EBS scores and  HEL. Mother and  ch i ld  EBS scores were 

sign i fica n t ly  related . These resu l ts suggested  that  main tain ing  heal thy  eat ing  

behav ior in  bo th  mothers and  thei r ch i ld ren  may  be associat ed  wi th  the mother ’s 

p roficie nc y  at  p ract icing  ME. 

From the Cronbach ' s α coeffici en t  o f each  ME quest ionnai r e i tem (Table 3 ), i t  

was considere d  that  there was no  major p rob lem in  the rel iab i l i ty  and  val id i ty  o f the 

th is ME scale  used . Al though  a p rev ious study  found  that  ME proficien cy  increased  

wi th  age (Duruk an  & Gül , 2019), part icipa n t  ages ranged  from 15‒72  in  that  study. 

By  con trast , part icipa n t s in  the p resen t  study  were relat ive ly  young  (in  thei r 20s to  

40s);  therefo r e , the age range may  have been  too  l imi ted  to  show a relat ionsh ip .  

ME profici en cy  is frequen t ly  assessed  using  the o rig inal  MEQ (Fram son  et  

al ., 2009) o r one o f i t s rev ised  versions .  In  the o rig inal  study  on  a sample o f 303  

adu l ts (mean  age:  42±14 .4 ) , the mean  MEQ score was 2 .92±0 .3 7  (Fram son  et  al ., 

2009). Another study  on  a sample o f 150  un iversi ty  studen ts (mean  age 19 .23 ), 

reported  a mean  MEQ score o f 2 .86±0 .38  (Bruza s & Krietsc h , 2015). A 2019  study  

of 300  Universi ty  o f Malaysia studen ts (mean  age:  21 .94±1 . 53 ) reported  a mean  MEQ 
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score o f 2 .68±0 .2 4  (Ahmad et  al ., 2019);  and  a study  of 598  Turk ish  adu l ts (age 15‒

72) complet ing  a Turk ish  version  of the MEQ reported  a mean  score o f 3 .44±0 .51  

(Duruka n  & Gül , 2019). Al though  these stud ies were conducted  in  d i fferen t  

countries , younger people’s MEQ scores tend  to  be lower, perhaps because younger 

people may  have more d i fficu l ty  making  conscious cho ices about  thei r eat ing .  The 

mean  ME proficie nc y  score o f 2 .85±0 .3 1  in  the p resen t  study  was simi lar to  that  

found  in  p rev ious stud ies even  though  the sample was compara t i ve ly  young  (73 .3% of 

part icipa n t s were in  thei r 20s o r 30s). Th is may  ind icate that  ME proficie nc y  in  

Japanese mothers i s relat ively  h igher than  in  o ther countries .  In  th is study, the ME 

d isinh ib i t io n  and  awaren e s s subscales had  the lowest  mean  score (Tab le 2 ). Lower 

scores in  the d isinh ib i t i on  and  awaren e s s subscale s ind icate a lower ab i l i ty  to  stop  

eat ing  once one feels fu l l  and  to  be sensi t ive to  food  and  changes that  happen  to  

yoursel f during  meals, respect iv el y , suggest ing  that  these  sk i l l s, in  part icu la r , may  

need  improvem en t .  

Researc h  on  iden t i fy in g  the mechanis m by  which  ME pract ice  improves eat ing  

behav ior i s p rogres si ng . Neurosc i en ce resear ch  has shown that  mindfu lne s s may  

suppres s act iv i ty  in  b rain  areas that  sub ject ivel y  and  cogni t ively  evaluate emot ions 

(Ives- D e l i pe r i , So lms, & Mein t jes , 2011). Therefo r e , improv ing  ME pract ice may  

resu l t  in  increase d  sp i ri tual  st reng th  that  may  enhance the ab i l i ty  to  sel f- r egu la te  
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(Jean  L Kriste l l e r & Jordan , 2018) . These facto rs may  also  be invo lved  in  improv ing  

food  in take. Howeve r , the mechanis m by  which  ME pract ice in fluence s eat ing  

behav ior remain s under-stu d i ed , and  fu tu re  stud ies that  examine th is relat ion sh ip  are 

needed . 

To measur e HEL, th is study  used  the HEL Scale developed  by  Takaizum i  et  

al ., a  simple bu t  effect iv e too l  that  assesse s the in teract i ve and  cri t ical  l i teracy  

needed  to  estab l ish  heal thy  eat ing  hab i t s. Three stud ies have used  th is inst rum ent  to  

measure HEL. In  the fi rst  study, described  earl ier , the mean  per i tem HEL score  in  a 

sample o f 1 ,252  adu l ts (mean  age:  40 .3 ) was 3 .5±0 .7  (Takaizu mi  et  al ., 2012). In  a 

second  study, the mean  to tal  HEL score in  a  sample o f 124  female un iversi t y  studen ts 

(median  age:  21 .0 ) was 16 .0  (Sato , Chiba, & Umegaki , 2018) . In  the th i rd  study, the 

mean  to tal  score in  a sample  o f 150  paren ts o f fi fth  and  six th  g rader s was 18 .3  

(Iwabe & Yosh i ike , 2019). Given  that  the scale con tains five i tems, the mean  score s 

per i tem for the second  and  th i rd  stud ies would  have been  around  3 .20  and  3 .66 , 

respect i ve ly .  

This suggests that , simi lar to  MEQ scores , HEL scores may  tend  to  be lower 

in  younger people. The mean  HEL score in  the p resen t  study  was 3 .60±0 .62  

(in tera ct i ve l i teracy  score 3 .7 8±0 .9 5  and  cri t ical  l i teracy  score 3 .3 3±0 .85 ) , which  

largely  matched  the resu l ts o f th e p rev ious stud ies .  Al though  l i teracy  fo r a heal thy  
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diet  was general ly  associat ed  wi th  d ietary  behav ior, there was no  st rong  relat ionsh ip  

between  HEL and  EBS in  th is study. Th is may  be due to  the fact  that  the HEL scale i s 

so  simple that  i t  may  no t  include the compreh en si ve concep t  o f in teract iv e and  

cri t ical  l i teracy  defined  by  Nutbeam (Nutbeam ,  2000;  Takaizum i  et  al ., 2012) . 

In  the analyses by  ME-HE L group , no  sign i fican t  between - g ro up  d i ffer enc e s 

were found  in  part icip an t  charact e ri s t i c s (Tab le 7 ). Th is shows that  Both  ME 

proficie nc y  and  HEL can  be improved  posterio r ly  regard le s s o f socioecono m ic status.  

A Mult ip le regres s ion  analysis showed  that  E BS is affecte d  by  ME and  

unaffect ed  by  HEL (Table 6 ). The resu l ts o f the two -w ay  ANOVA also  suggested  that  

the maternal  EBS score was more affect ed  by  ME than  by  HEL (Fig . 1 ).  Furthe r there 

was no  in teract io n  between  ME and  HEL (Table 8 ). These resu l ts suggest  that  

maternal  eat ing  behav ior may  po ten t ial ly  be more in fluence d  by  ME than  HEL.   

The presen t  study  found  a sign i fic an t  posi t ive correlat io n  between  mother ’s 

and  thei r ch i ld ’s EBS scores , which  i s consisten t  wi th  the find ings o f ano ther study  

(Balan tek in , 2019). In  add i t ion , a  concep tual  model  fo r the relat ion sh i p  between  

paren ts ’ and  ch i ld ren’ s  eat ing  behav iors has also  been  developed  (Lars en  et  al ., 

2015). The model  p roposes that  the family  eat ing  env ironm ent  and  the ch i ld ’s 

personal i ty  are invo lved  in  determin ing  paren ts ’ and  ch i ld ren ’ s eat ing  behav ior. Such  

facto rs cou ld  also  have in fluence d  the eat ing  behav ior o f the ch i ld ren  in  the p resen t  
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study, in  add i t ion  to  the in fluence o f thei r mother ’s eat ing  behav ior. A ch i ld ’s eat ing  

behav ior i s also  associat ed  wi th  thei r curren t  heal th  status, and  thei r physical  and  

emot ional  development  (Wu et  al ., 2019). Given  that  i t  may  affect  thei r eat ing  hab i ts 

and  heal th  in  the fu tu re , i t  i s ex t remely  importan t  to  estab l ish  heal thy  eat ing  

behav ior from early  ch i ldhood .  

In  th is study, no  relat ion sh ip  was found  between  eat ing  behav ior and  BMI in  

ei ther the mothers o r the ch i ld ren . Because many  facto rs ou tside o f eat ing  behav ior 

can  affect  weigh t , such  as exercise , sleep , an d  in  adu l ts, d rink ing  and  smoking  

(Egger, 2011), o ther facto rs cou ld  exp lain  why  BMI was no t  associat ed  wi th  eat ing  

behav ior. Simi lar to  p rev ious stud ies, however, a  simple l inear regres sio n  analysis 

revealed  a sign i fican t  correla t io n  between  some EBS i tems and  BMI in  mothers .  For 

example, Chiba showed  that  frequency  of in tak ing  fat ty  foods  and  regu lar meal  t ime  

in  women aged  20  to  34 (Chiba , Iwabe, & Yosh i ike, 2019) , simi lar to  “ I l ike food  that  

i s o i ly  and  rich” and  “I eat  at  i rregu la r  t imes” in  th is study, were also  related  to  

thei r BMI. 

This study  had  t h ree importan t  l imi tat ion s . The fi rst  i s the cross -s e ct ion al  

design . In  sp i te o f i t s observat ion  that  there may  be a relat ionsh ip  between  ME 

proficie nc y  and  eat ing  behav ior, because a quest ionnai r e was used , the two  facto r s 

were no t  measure d  independent l y , so  a cause and  effect  relat ion sh ip  cou ld  no t  be 
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shown . A fu tu re in terven t io n  study  i s needed  to  invest igate causal i ty . The second  

l imi tat ion  i s the  val id i ty  o f using  the ME scale . Clement i  et  al . developed  the ME 

scale wi th  Ital ian  adu l ts  (Clemen t i  et  al ., 2017). We adopted  the scale to  invest igat e 

Japanese mother' s ME proficien cy ,  bu t  i t  may  no t  accurate ly  reflect  Japanes e cu l tu re 

and  customs in  sp i te o f carefu l  confi rm at i on  by  the au thors . Simi lar p rob lem s may  

ex ist  in  p rev ious stud ies ( Ah m ad et  al ., 2019;  Bruzas & Kriets ch , 2015) , so  

in ternat io na l  standard s are needed  to  p roperly  assess and  compare ME scores 

in ternat io na l l y . The final  i s that  th is study  d id  no t  find  any  charact e ri s t i c o f 

part icipa n t s which  affect  ME, HEL and  EBS, though  i t  i s general ly  said  that  age, 

household  income, educat ional  background , etc. have an  effect . In  o rder to  re -ve ri f y  

these resu l ts , a  mul t ivari at e analysis was perfor me d  by  add ing  samples includ ing  

missing  dat a, bu t  the resu l ts were no t  clear. It  may  be necessa r y  to  increase the 

sample size o r change the quest ion  i tems  to  veri fy  them.  

Because th is was the fi rst  t ime a measure o f ME proficie nc y  was used  in  a 

study  of Japanese people, the study  prov ides a  basis fo r fu tu re Japanese stud ies . In  

add i t ion , the simul tane ou s invest igat ion  o f the effects o f ME and  HEL on  eat ing  

behav ior suggested  that  ME had  more o f an  effect . Based  on  th is resu l t , we 

specu lated  that  improv ing  ME sk i l l s, such  as learn ing  to  manage d isinh ib i t io n  and  

awarene s s , may  be an  effect ive way  to  sustain  heal th ier eat ing  behav ior in  mothers 
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and  thei r ch i ld ren .  

 

V. Conclu sio n  

Using  a sample o f mothers wi th  4 - and  5 -year-o ld s at tend ing  nursery  schools  

in  Ci ty  A, Japan , th is study  examined  ME profici en cy  and  HEL in  the mothers as wel l  

as eat ing  behav ior and  BMI in  bo th  the mothers and  thei r ch i ld ren . To the best of 

our knowled ge , th is was the fi rst  t ime ME was stud ied  in  Japanes e mothers . In  these 

mothers , ME profici en cy  appeared  to  in fluence eat ing  behav ior more than  HEL and  

thei r eat ing  behav ior appeared  to  in fluence thei r ch i ld ren ’s eat ing  behav ior. 

Therefo r e , to  sustain  heal th ier eat ing  behav ior s in  Japanese mothers and  thei r 

ch i ld ren , i t  may  be effect iv e to  help  mothers eat  more mindfu l ly  in  add i t ion  to  

improv ing  thei r HEL.  
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VI. Tables  

Table 1  Part icipa n t  characte r i st ic s  
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Table 2  ME scores by  statemen t  i tem and  subscale  
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Table 3  Cronbach ' s α fo r the i tems of ME quest ionnai r e  
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Table 4  Est imated  effect s o f part icip an t  charact e ri s t i c s on  ME  
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Table 5  Est imated  effect s o f part icip an t  charact e ri s t i c s on  HEL  
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Table 6  Est imated  effect s o f part icip an t  charact e ri s t i c s on  EBS  
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Table 7  Number o f part icipa n t s by  characte r i st i c and  ME -HEL group  
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Figure 1  Effects o f ME and  HEL on  EBS  

 

 

 

 

 

 

Table 8  Two-w ay  ANOVA test  fo r EBS by  ME and  HEL  
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