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Abstract

Background. 21 f&a & 31Ted 9 o711 & — Ug §71d fhaar g, Ra<d a&|
Lally 37k @TferIY (2010) A 157 &1 3iTerdfefdet ATt | 95 Hige! YR
dh Ug=I T HIf$T 66 fad el | ¥o7 18 @ 254 fa 2ft 1 g Ry
AT 8: 918 o1 TeSlol Sils dl ded R &7 82 1 |1 UieT SdelR Biel
B 82

Findings. f&AT &7 Teb SITST §31T 37ichel 314! & 781 dhdT | diF TSl 1 R
Ifth Bl Bd fthe BT | [SThT SeT TSR deb UgdT, 37T HIf$TT 59 A 66 fad
T | 3TcTT-3TeATT 3TgAT 4 A 335 &7 dch TV | A8 d81 ol el dTedl STt Tt
HiScd dledl ohd dled 117 H I T8% 27 o7 (23 HidACT) olddh dleil bl IR

P UTV | g b Hfcred ATH & Sl YoR R Ugd! (106 SATH 154 fa) | Uh &
STTTE ATeTT 3RART HEg H3dl 8| 7R oIl W19 39 fad &1 T, 38 3341 & Heam
3R STeT Hee HidT 2l

Methods. I8 PRISMA-2020 fizei s R &1 9a%hl i Tel, 2010-2026 |
31Ted T 3{TerATefAct BT Thed THY & ATl HRT TIIT & | < PubMed,
PsycINFO, Scopus, Web of Science, Google Scholar, CTRI, ClinicalTrials.gov
3R OSF | §3=T |dTet: fAst U6R & 95 Wit ddb fohdA | Ugel & ag fgm:
i d HH 1Y CIIel 8l dl 3idhs T8l oilgd | {8 Bt &t dig feia- |

Interpretation. 66 Udh g4 gV BIC YU bl HifegT 21 il o &l | YR &
HTHDBTSI IUDHT Bl &I F T HEl BT Tl AT AeV | ISl Bie I, Tdb &t
SN A AP | BeT fe e e, 9 U g1 21 T ared Jefof
TeTATefAeT 7 sl |

Registration. g Y& Singh et al. (2024) & 7Y &1 37Usc & | 74T PROSPERO
TEhTd et 1T 74T | Tt el Uur |
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02 Key findings box
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59-66 days. T Tslol 1 IR & 95 HHAC! deb & fod Hisel
U | ST T 3TTed e Ugd, 3AhI HifSaT 59 8 66 fTdT &

ST AT AT TG AR SRIA B | T B Te 2l

4-335 days. 371TT- 3T HISed Tl AT 4 e 8 335 &
deh 1Y | e EfH f7h ol ¢ HEH d Sa1eT o 3TTHT
ST | S dof ! Uch g0 A HH |

23 per cent. Keller 37R T &t 84 e &1 @ aTeAt
CTdol H HISe dTci dhd dTed 117 H I 1™ 27 (23 Hhidc)
3{Ted i AR deh Ugd | 12 W ol RAseh! H ATCTaR @l

TETugad |

106 versus 154 days. o€ 36d & faT T &, I1d dTed
3T A 37AA 48 e Yged 3SR Act deh ugar| fa
HIIHY BT 1d &l |

0.69 standard deviations. 20 37TGd-ThR TS ST (2,601
TIIP) b o118 A YT deAT: YIUTH o d1¢ 3iTerHfefdet 0.69
SDEEI (95% CI 0.49 to 0.88) | ThR Iaold ¢ | IHT fos T
HeAar el

4/22



SHIRMTY f3ad - RP30 66 & 311ed &7 7w 18T, S &1 37ihsT

03 Definition block

2 YU H 317G 98 BIH & oil Udh W ST YR 3794 3179 &1 SIrdl 1 319
YA & FIfh SRAMRT 37T 7T | e T HIfET hich A1 | ferafefact agt
3TEATH 8: ToAT A1 AT, AHAT qiehed AT, Tl a4 & Uged {ohaet
ST | IR 3 3780 &1 BIC Thel T AT9d & | 479 b HIH Udh oI'a
GIETAT 21 ST AT 8hd H Tohed HYdT 81 FhIR Htelt TThik H gl dedr |
gl dol dedT &1 T e 8rdT 81 TR fAsfl oR 3mar 81 #1d & T &
“3[TeTATefadt ad ST &1 Hdeld &: Hisdl alell dg e ofd ThiX 37U
UOR & 95 BT R Ugd | g 3Tichs i (RTT &1 Aféfthdse Tel | &
U6R 3Hd §6d 8| 8 Thel & o1 H 37¢dh ofld & | I8 7 fe™Td &t a1d
el AT | Heier Jatof i Ht TET | STd € Teh &1 RN A BIC H1H BT

CIERTAT| ©Yel BIH AT | 38 30 AR F U3 St 9get A &rdr 81 dhd
e doh fe@d &l |

04 Introduction

START &l Ul AMHAR | TTHUTH § <39 it | doi1d dTed! FoiTes Jold! a: 21

T &7 doiot, “ai didhs des 9T 3MY” | FeR a1 STaT oivTdT 2| I8 oTd 1960
&1 U fopdTe A fAdbal! | Maxwell Maltz TTfEe e okt d3d &1 3=i4 o7 fh
ST 31TYRRA €311, d 77 I & h1d diH ed H TeRT 81 &d | fthy Ig

§Td & STHART detol § A TS | & hUAT ToT188 H §6 78 | Maltz 37T¢d o grdel
TE TATIZ A1 d 37T T 37Gd a@ T8 |

fthY 2010 H Lally, van Jaarsveld, Potts 37X Wardle 7 U ©idt STORT sl
BIGT1 96 oI 3 Teh ol I BTH AT | oid & 1 Bed | 1 & dTe g1 | BIdt
Glg| 84 faT b & RATH IdTYT b BTH foha T 379 379 3171 &R 7 &R Afth
TR Udh hd (e ol | 39 T BT ST Sl 86T | 3HT HIfSTT 66 a7 o T6R &
95 WIS dh | 35718 & 254 | Ueh & BeAT ohd ol oI &t disdl |

gg UUR TRT §9 TT| “37Td 66 &7 § §7dT 21”7 TR T3l A 1% 21 66 37 39
BT HISTT o7 ST ol 36T T 1 82 H T 391 :[B 96 V| SATETAR aT fafer
| & Id BIH HIA I ITSIT | SThT Al &bl ohd 11863 I8l | IT UoKR agdht H
3T &1 &1 | 66 &I T HTHAT 94T € oiF fth YR W A dlel RRAcirsar
T 379d SdTTI
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AT, gt o Teb &1 3i1fha | ol A1l Ueh & HIHIR &l Udh & BIcT H1H D
A & oUeId Wicdd d gl Ueh fITetTd UT1 | et Iof 34T S3h R 96d1 2l
STdeT Shidle & UTH I IgdT &1 GRT FeATac HISC Ieatdl J8dl gl 38 Tab &t
3% &1 IR HH THetdl &1 dHRT Ueb ghd ITd ol fRITRE el &, 37TTed 8rd fad
&1 | U BIH | 37T STHIA | 37T gsT | el ITed oht 37Ted Rad 4 SATSTdR Igt
TeATd SIERTAT | AR &l o T HHT AT |

T AfT aredt a1d Ht gt 21 2T & Uy SR B Terdt aof iRt 21 fose
TRaA & IR T 8T 81 SATST b YSRR o UTd PedT &l Lally T hd dgt
ASIA &, 39 o a1 § | Ugel UadTs IId dof | Uidd T dREd 8o HIgal
Hedl 8| T3l &l agdh! o §1¢ ol 37idhsl 3ISTSll 2| Thiel gl |

foRfaeR el AT5d ATeil & I UTY Hedl 1 ofd I dGeidT ¢ ofd BieT HrH It
SITE GIEITAT ST gl U 3edl & | fith aer o & 9l | g% a4 A1 e g
gTel A9 | Wl I, fAh =rfd 7 &0 # 981 3R gear a8 oif W7ol 37TdT &,
“HIAIR Bel dl 7 el §7, 98 Uh W &, BAT T8l | 38 ST, T 31Tet1 39
& | foed &1 feare Ht 7t 1 21 137 &1 MVP 3HT 81 31Tett fohe dd & oie
TITYT 3a3 ST 37 UTeeh o HT 37171

I8 TR 3AfeIV 2 RIS HRdTa 31Ty 3AT Wied 8 21 21 fed 1 ey
JeioT | JAfHAT ATeAT FEIC | “38 TR A8 37Tea” dlelt Tei1es | A9 Udh AR
T2 HT9d & | 31T TSl a8 ¢iohiR At fe@Tdl | SHIRMTY (EmotionApp) HIRA
& YIhR[AcTg & T AT9-faredfAehed SHIRMAA fThedd (Emotional Fitness)
I Tiehid &1 A ST b aTel o1 b I | U3TTE I, STRo3d UR ST |
Ug RTgUT | 23 HRTT HTTT | 3¢ HIRd H | DPDP & f&aTe &1 IS0 9001 31k
I1SO 13485 & ATd &A1 | IE ToATST A8l sadl | STHRT A&t SdTdT | STIuTEd 98t
<dT| IE Pedl 8: Ueb &l ol'Te GIedT & Hfded 31T aldl 21 33 &1d Bl AU
Jae H T dredl R AT1f8v|

Singh, Murphy, Maher 3R Smith 7 fagsR 2024 § 37T d ThIR bl Ugaedt dat
Trtem BT | 20 TaURE e Tal | 2,601 TR | FIUTH & d1¢ 3fferdfefact
0.69 SD §¢1 | fOth IR TSt A 9dTdT 37Ted §-94 H fohdAT 9T 7T | HifS$T9 59
T 66 TeT1 31R9d 106 A 154 | 3TT-3TTT 35T 4 F 335 | Keller 31R ATfe=f 4
2021 H fSHTIT T: BT ATl 3ART 37 TS ATAT SRART, THeT AT H eATTHIT
Teh oI g7 #3897 2d &1 3R 12 g & STk il % 78t g |

0 UUR T FdTed “FIT 37Ted WIUTH Ioid 22" T Blel ¢l d TR fedid & | garel
g ¢: TCIATSTAC doh fEAT BT SiIST €311 scaRT adT g2 i &l el 38 el
YT 22

SHITGR STdTd Uged: SilgT g31 §eaRT 374t & & T8l | di Tt 38 ad f[igq R
T 3RAT 21 & Afth I B | TSR b 95 WIS db &l BUT IHYT | T
UTeIdhict &t UTd eTIed diedt Hef T HH €1 safeiv 31T PRISMA-2020

emotionapp.in/research/time-to-habit-automaticity 6/22



THRATY & - RP30

66 & 311ed &7 7w 18T, S &1 37ihsT

e ifed R 81 Hall i aRg SISAT| 7 S8 Ht Udh AdTel 8| & 39 188
& foTT TdTaAT 8 SIf “66 f&T” &I 37cd folkad! 2l

HIRd H I8 91d ¢MHfh T8 | &R ¢dcd T WTcd] [T 2| dd e B arelt fodt
TS 4 HRATT 9%k 8l felU| CTRI U1 hig UHT IfolRes araet et w4t foraa
31Ted Thel UR feAT &l faTd faaT &1 | HIRd T dhrHehIol o 84 fad &l hud
STRT Tt | forte &1 Geh URaR &1 o8 81 @R 2 off SART dis d 81 T
“1d & d1¢” ATl Tle @I SITdT 8| RTg0T Ygel T I9el 8| 3R wied, 714 3R
gfef T & S I uia He &ma &, df 21 &7 &7 a1eT HedTdhiel T8l | Tod &Il &

05

5.1 Protocol and
reporting

5.2 Eligibility

Methods

I8 g PRISMA 2020 HTdT & | §3& AT Uged & ad T 3i{ferdfefadt da feat
T dedRT | Hdals: sil fibe fhT YoR & 95 Hhidc! ddb fabdd fa | Tdhet 377ed
T STCATCTACT BT & GaR TT9: FHT & AT IGTd, 3R BY gU PR deaird|
Ugol & 99 HISeR: BIH fobdAT UdlaT, 3ART fdhadT @R, 341, 3R ¢fh|
ST &1 I HT U8l 4: UTd A HH T 1T &l dl sbardl fagdT| faqt &r
ST Hifsg 7&! fAdhrerdT| faa1 W Hedges g A8t §ATATI feAT T 95 Hidc!
OfSaRM Seiaet Aal fAdhIe T |

Hedges g (37X fohdT 98T &, 3T ATY) dd Sich & oid &l P4 i gt &l, Il
UEA-aTE T b &l | &A1 & dedR & folv Teld 81 $afeiv 98 IR a0 &l
BT g A& SATAT| STat RIAT THtemsi 3 37ed TR R g a1 SMD fear 8, 3%
TR A 1 dRE 3igd bl 7T 81 ST&RT A& SiisTl

Population. 18 ATeT 37R W & qaFh | ¢S HUeT dd Tell I 371d 39 18 AT
W Al

Exposure or intervention. g HT 37Tcd §-TH dTedl Tt o/ THT & d1f
3TTerAfeAcT ATl &1 RCT (YT Tt forad ol &bl dlicdt &l avg &l Iu H §icT
SITAT 8) ol doig | AST-31oT ¢ aTefl 3iTesTdRr st Ht eft, F1fh Hol T0R
Lally 2010 9&t f35ire 21

Comparator. &A1 aTel aTel &b folU SIB3T 781 | ST&l dhgled 37TH T, SdTdT T |

Outcomes. T3 fAGil 3iTEIATEAET UoR & 95 HIACT ddb fed, T eidds dTell
SRTR USR | GAT: SICIHATCACT BT UGIa; Yged-aT1e AT YIUTH SATH Sheled bl
ThIR B |

Time window. January 2010 to 22 September 2026. Lally 37k reft (2008)

fath gsyf |

emotionapp.in/research/time-to-habit-automaticity 7/22
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Languages. g HT HTST, 370G TR o q1ef| T dredr 317dhsl STk «rd &l |

Exclusions. 37T¢d dTg dTeil ¥&8T, §919 dTed! 78l | fath R SRIRAT 719
qredl | Uds o1 ST 31Tged, foAT a0 g e | 7R «f1 aredt Hiawraroft,
ST 31T d Thel (AT BT Ad, AT g | TaT Tdtol dredt Aoiked RUid| aed
3R BRI

3eTdd: PubMed/MEDLINE, PsycINFO, Scopus, Web of Science, Google
Scholar (U& 200 T¥HhTE), CTRI, ClinicalTrials.gov, OSF preprints | f¥eg a1
©Y A9 4t B E3M: Singh et al. (2024), Fd 18 October 2023 @b, 37R Ma et
al. (2023) M Tfafafer aret 37Ted TR | Lally et al. (2010) 37R Keller et

al. (2021) & 31T & 30T SITcd bl dRE SEAHTA gU |

Full search strings.

PubMed / MEDLINE

(habit[tiab] OR habits[tiab] OR "habit formation"[tiab])
AND (automaticity[tiab] OR "self-report habit index"
[tiab] OR SRHI[tiab] OR SRBAI[tiab] OR "self-report
behavioural automaticity"[tiab] OR "self-report
behavioral automaticity"[tiab]) AND (formation[tiab] OR
days[tiab] OR asymptote[tiab] OR timeline[tiab] OR "time
to"[tiab] OR "habit strength"[tiab]) AND ("2010/01/01"
[pdat] : "2026/09/22"[pdat])

PsycINFO

TI,AB,SU(habit* AND (automaticity OR "self-report habit
index" OR SRHI OR SRBAI) AND (formation OR days OR
asymptote OR timeline))

Scopus

TITLE-ABS-KEY (habitx AND (automaticity OR "self-report
habit index" OR SRHI OR SRBAI) AND (formation OR days OR
asymptote)) AND PUBYEAR > 2009 AND PUBYEAR < 2027

Web of Science

TS=(habitx* AND (automaticity OR "self-report habit index"
OR SRHI OR SRBAI) AND (formation OR days OR asymptote))
AND PY=(2010-2026)

Google Scholar

emotionapp.in/research/time-to-habit-automaticity 8/22
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5.4 Selection and
extraction

5.5 The asymptotic-
curve method
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"habit formation" AND (automaticity OR SRHI OR SRBAI) AND
(days OR asymptote OR "how long")

CTRI

habit AND (automaticity OR SRHI OR "habit index"
OR formation)

ClinicalTrials.gov

habit formation AND (automaticity OR SRHI OR SRBAI)
OSF preprints

habit formation automaticity days asymptote

ThTS THT T S TTTI Singh 2024 T HE (20 Tet) 3TTed ThIR dleil Tsl ol
T 3gT| feAt areT de 31T 9971 Test ot 37eR 31T 519 397 &d & UoR ddb
ICEARCAEET

ATl TV Wies Ugel § ad: T9at areel (e, ST, 3t fope); fEetre; 22r;
fSoftaRt &t WTST; SToT 9 3R e H; Iqet; Tesd (g T a7 3T 74T, Wi
g1 8t ATQ); 19; Y fdg; UoR deb o (H1fEa, 31, 39, darefsen); od
URAR; ol dledl ofchiX TR %heldT S3; $RAMR Bl YhI¥; dhIH fohd-T Udler;
SATH T 37891, ¢fh1T diihT|

a1 '3 A d19 43 ohd-fihe YU PDF & 37eiTT-37e17 Sid | Lally dTel g3 TR
HdWe Y01 & Mitscherlich 39 & oI |

g R &d o YRR dTdT 2| “37Ted deb Tea” Bl ded! °et Tl ’HidT|

Lally et al. (2010) 7 & If<h W Mitscherlich T ged WwIae dTedl fAIH fthe
f&hdT, SPSS 14 H:

y=a-be ™™

el y 3iferffefdct €, ATd 31T8cH aTel Thol R 0-42 | x Tal &l 7 &1 a oK
21 b TR 37R LB3IAT AISA ThIR &l Heh 21 ¢ TR 81 TR & 95 HIdAT ddb
o1 fed TR § I1 8ar:

$$x_{95} = - \frac{\In(a/20b){c}$$

82 7 q 62 &l HiscT “fthe” g8 | 37H 39 “31<8] fthe” | 39 39 T HIfETT R?
0.88 T 357 0.72-0.98) | T& 84 & dT¢ & 3[HTH Phd & M IGU TV & | ¢
U Y5R el |

emotionapp.in/research/time-to-habit-automaticity 9/22
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5.6 Risk of bias and
certainty

5.7 Analysis plan
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Fournier et al. (2017) 7 &gl Alfolf&cdh HaR[ 376 TefaTl 3T W Lally dTel
TRIYTATRITT & S8R ST | B3TTd ol Tele oAt off | 3{TrAfefact Uit usR
& 95 HIAeT IR AT T2 | 0 371 d 90 feq &l fgaht & §1g STV V|

Keller et al. (2021) 7 &R, fgaTd 3R TRAFCIEH HodTalddd AISH ol det T
& | UfFRCIfeeh S oT:

y(t) = bs + (by—bsz)exp (exp(b,)t)

el 3MTed & AT b ZHUR ST ATMRY &fT | 37 fdg 1-6 Thel WX 3.5 A HW|
31T d Ao e Tt YR o 95 WHidct arell fe- 81| Hise dieil dhd dled 117 |
I 3% 27 (23 HAEh) el ATA U1 23 HIAST 37 192 Hdl § A 98 &1 Hisc &l
qh dToil ohd H T &

A IRaR TR WIS 81 SI8dl gl | $AfelU SiIsl Hif3g ATedh ardT|

RCT oI SIIf&H Singh et al. & PEDro 37 & ToidT TATI RoB 2 & W &
THEATAT: AATet, Wi & geAT, Mad sel, 419, gf4el RAIE1 Lally 2010 RCT Hgt
21 TE IAST-3191 bt 3iTeoTdRA Test 81 37T fohe aTel 39 H T &l SiIfaH
A1 2l

&Y aTet AdTeT 1 Yorhls GRADE & ATdT T8 | S11g &l 31T, $afciv GRADE
28 9T W ¢ “A%ed @it ol HIfSTT i &1 HelA 9odT &, AfhiTd o 9gd
gt 21"

IToHT, IC k > 5: feAT IR ISH-Whdg REML | ThR Wb WX & Hedges gl 12, T2,
95 HIadT Uf3aRM Sedd, Egger ol ofid, feH-Us-Tthdd, Teh-Udh BlSdh aaHT,
31k mIsieR eaa|

37T AN, k = 3: 9 I dTeil hal1 | TSt &R & &9 a1 H | doid d ol
&l | f&AT T g Tl SiTed AT | Singh 2024 37R Ma 2023 & BY SMD ST
& gl

emotionapp.in/research/time-to-habit-automaticity 10/ 22
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06

6.1 PRISMA 2020
flow

Results

Singh et al. (2024) 7 3,448 Rbls G | 3fteiahe BelH & dI¢ 2,574 Thid fhU|
70 IR TR< Ug | 20 TSt ol (16 3T6 &, 4 3gI0T A) | 98 HYU 18 October 2023
UR S §3TI

g Wﬁéﬁ%%@ﬁ%ma Web of Science, Google Scholar, CTRI,
ClinicalTrials.gov 3R OSF &R October 2023 ¥ 22 September 2026 dd dodT|
P19 180 3R Rapls o | 316 3R TR e Siid: Buyalskaya et al. (2023) 3iR
3ABT GUR; Trenz (2024); de Wit IfoRee RUIE; Cefala et al. (2024/25);
Gardner 3fR ATFIAT BT 2024 Tap-31TgeH UU3; Ma et al. (2023); 3iR @l
ClinicalTrials.gov UTcThIof, dTdnT &I, TeAT & Adtoll 98! |

H& g0 U1 9 TCsl: AT | ITHT a8, 20102026, 37Td IT 3iTerAfefact
Thel, TBR & 95 HIHGT ddb od J A fe |

feqY areft HaTT safety T TR 8: Lally et al. (2010), Fournier et al. (2017),
Keller et al. (2021) | UTH &1 TSt Sl GHY & GT 3iTerafefdct eadl €, TR 95
Hrgel UoR & feT 7gt edt, 3TerT 9arg T 21 fhdt A H HRdta dad T&l |

emotionapp.in/research/time-to-habit-automaticity 11/ 22
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6.2 Study-characteristics table

Table 1. Studies that report a modelled time to automaticity

66 & 311ed &7 7w 18T, S &1 37ihsT

n enrolled
/
analysed
/ Days Success
Study Design Country modelled Behaviour Measure Window Curve estimate  rule
Lally Intensive United 96/82/  Self- 7-item 84 days, Mitscherlich Median 66 Good fit, R2
2010 longitudinal, Kingdom 39 good fit chosen automaticity daily exponential (Q1-Q3 typically >
not eating, subset, 0— 39-102; 0.70
randomised drinking or 42 range 18—
exercise 254)
Fournier RCT, France 48/ 42 Assigned  Daily 90 days Logistic Morning 95% of
2017 morning vs (19 psoas- automaticity mean upper
evening morning, iliac scale via 105.95 asymptote,
23 stretch smartphone (SD extrapolated
evening) 46.72);
evening
mean
154.01
(SD 71.05)
Keller RCT, Germany 192 /135 Self- 4-item 84 days, Asymptotic Median 59 Positive
2021 routine-cue analysed; chosen automaticity daily multilevel (range 4— asymptote
vs time-cue 27 of 117 everyday scale, 1-6 335) and
successful nutrition among endpoint >

successful 3.5
formers

T H fEeftadt R & e W T8: Lally ¥ 99dT8C, Fournier § ®T¢HIA TT,
Keller B 15T 9dTeT | fohdT H Slere’ &t | Tohdt 4 HIRd T HIST & TIUTH &l fadT |
SISl Ucb ISl Uch hIH | ooy §3 dTedl hid el | B H T T: BIH AT, SART AT |
fth? 15T 3iTeIAfeffet W fA2ma | I8 §1d 91%3t 1 & 8T gHY ¢fdhT & 373

o1 21 2fH 37K 7T Y 377 78 B Fha

emotionapp.in/research/time-to-habit-automaticity
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6.3 Forest-plot data Ticlhlied 4 Hedges g T ofTed HITIT | 3T AdTed YR I SiTTed &iT gl Sl

LGOI T ThdT | USR dcb & 3R T ATT T&F | i west FHZ 37eT- 37T eabel R
there is no forest of S

days T 21 Lally 3re8t fthe aTed! od WX (82 B A 39) | Keller T%eT ailTl U (HISeT
areft 127 ® & 27) | Fournier U @Ifolfteds W, Sit AT & &d fd 90 & dTg
Y TotdT 21

Table 2. What a days-forest would have had to pretend

Interval or Weight if
Study Estimand Point range pooled Why it cannot be pooled
Lally 2010 Median days to 95% 66 18-254 = Selected subset; extrapolated tail;
asymptote, good-fit not an RCT contrast
subset
Keller Median days to 95% 59 4-335 — 23% success among modellable
2021 asymptote, successful curves; different scale; different
formers success rule
Fournier =~ Mean days to 95% 106 morning;  SD 47 and 71 — Means, not medians; assigned
2017 logistic asymptote 154 evening behaviour; extrapolated; cortisol

design

“66, 59 3R 130” &I SIIST HIfSTT AT fEdT | ST ardT | $afeiy I8 U0’
ScdRT AT foladr g: HIf$TT BT &g 59-66 | 371d 6T g[8 106-154 1 T

AfhTd IoT 4-335
Table 3. Published score-change syntheses (secondary, not re-pooled)
Synthesis Contrast k N Effect 95% CI Heterogeneity
Singh Pre—post habit / 12 studies 2,601 inthe SMD 0.49 to 0.88 I%=87%
2024 automaticity score /19 arms  parent 0.69
review
Ma 2023  Habit-formation programme 10 RCTs 2,349 SMD 0.14 to 0.48 Follow-up < 12 weeks
vs control, physical activity 0.31 SMD 0.40; > 12 weeks
automaticity SMD 0.17

Singh T 12 87 WIIcT 3t YUY 37TfTRI BT 3TThsT &: Ueb T, 3Tl STH 1, 3TeTT
3T | YIUTH ThR fBeTd &1 Ueh o el feaTd |
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6.4 What the three
curve-fit studies
actually show

6.5 Adjacent studies
that track

automaticity but do
not time the plateau

66 & 311ed &7 7w 18T, S &1 37ihsT

Lally 2010. 96 TIAdD! H T 82 4 PHI%h! ST fadT| TauI1R1TeT 62 W fihe
g5 1 39 WR 37T e | HRIER 66 381 39 A1 T21 39 H 1A & f&ard &: @MHT
65 f& (n = 10, ddTCfgeT 35-106), THT 59 & (n = 15, FATCfgA 39-75),
TRIRATSST 91 f& (n = 13, ddTefgel 44-118) | U=iteTil & Beh T Kruskal—
Wallis ¢¥¢ @1 981 fAehdl (p = 0.328) | Tt 3 ¢ & felU HIthl g1 a1 off |
fAfHd 3T S8R fthe & 9371 BeT &7 ThR BT U ¢ohsT fIRTAT | hd e
&l BT | A eh bl 39T AT 1R hl ST deddT ATV T: 95 Hidct UoR
ddh FHY “18 ¥ 254 & ddb TTdT; Beh 937 ... 37R Ig feETdT & fob 9gd oien Hi
T b 217

Keller 2021. STHAT & 192 GI%HI 4 Teb WM dTcAT BTH AT | ATt & Vb I
DI ISR & fIUBT DI gl | TR Hl U2t b Y | ST T 7 iTerafefact
q¢l | §To] 3TeTT 78l fAdhel | HISe dTedl el ohd dTed 27 H (117 H H 23
BIHET) 95 WideT dob HIfETT 59 & 8T (357 4-335) | B 2RI HIfETT 60
& (n = 14) | F9Y ART HETT 59 & (n = 13) | S <ot iTSATEAET IdTd!
TE! I8 WA T AT | ST 1S Bel, 39 S AT | Uds Afh o fedT 7 1|
ST & offer Wl | STeT fAHTA UR *[B31Td &t deTs Lally ST dof 8T | A A
TR bR HUTE & | Thed o o< dep Ht Tt ugi|

Fournier 2017. 48 ¥¢sc bl i3] A TIT & fHcAT | 35d AHI IT HId AHY |
1T JTETATEACT Wi WR | AlfSIfEed ohd, 31T dgT8 T, o T4 BT 106 g4 W
JoTdT 81 ATH T BT 154 TR | 30TTH & AHY I I Boch ol IRdT AT| T8
A AT Fed & foh 39 bl I&d 81, TSl §hdl Radeh Ahdl &1 Ig FSc bl
o Tegt Mt 81 o & fRIte 9 &1 I8 T8l dhed! fob Gag 7 Fof o7lg el

van der Weiden 37RR ATefl (2020) 7 146 3T aTTH! &I B39 90 T 110 fed
QT | 311G d dTdhd ditd 0.8 SD d¢! | fAafHddr Jgrd ddrdl &t | THTd diel
Toh-dhelal A8t | st TRFeifed Hiset [t 4 Bie! el R 86T | I8 faaudr
& ST 21 U 3719d de, SaTeTaR st dd fdharel rdel 7 of |

Kaushal 3R Rhodes (2015) 7 111 7T HATSTS folF TS&I] &l 12 R ¢aT|
3iTerAfefact 89T 6 & 37U diel R 3178 (42-49 f3A) | UoR & 95 Hide!
aredl g9 981, U e dbiR T | 37Td dceild & Hobd: HATHddT, BH UdieT,
HGGTR HIGI, 31K hTH HaT o1 | olRaeh| bl ATdalidh =AdH: 89 § IR
1R, B 89d | 37T AT | Uh &l 97d; fRR ST W 37T Afthd & 937 &

Judah, Gardner 3ﬂ'{Aunger (2013) 7 50 IITHI BT §A T UgA AT a1 H
AT & &l Hal | §1¢ H FArg — ST Bl Ugael & 379 3719 & — 3776 HelH IR
Holgd iTerATefet €1 ST RRT STBH Ugat 4 IaTd] &, dal oftadT 21 Judah
o §1C & BIH | 7ol 31R 37eHAT dolg 7 I 3R 3iTerafefdd & Rd &l
Aot fopdT | STTTE &t 2T 38 Rd T I T &7 |

emotionapp.in/research/time-to-habit-automaticity 14/ 22



SHIRMTY f3ad - RP30 66 & 311ed &7 7w 18T, S &1 37ihsT

Stojanovic 37 ITeft (2020, 2021, 2022) 7 VY ATAT UGTS &1 37Ted] H dgl
UoR dTei! dels aredls | R STig siferifefact 3k oled gl derd! 81 3814
95 Higa! dob fad gt Bru|

Buyalskaya, Ho, Milkman, Li, Duckworth 3R camerer (2023), 2023 $“§,[EI'R'
& AT, 7RAT AAT I 1.2 T3 A SATST 977 Iob-34 31K 4 RIS T 51T
YT 28-a12( o | TSI 31 &t HiasraTuit ek & §1¢ a3 id 68 A 78 fed |
3794 YR &b 95 HIact U1 378 (AT YR UTo H 122 F 226 ToiT am) |
3T Be-a1Rl BI1d &l &hd |, ATAT 9 A 10 TRI%e &, 37HT 7T oI1deh &l
TS | I8 Qe JdTg iTeIafefact ot Tl 781 | I8 Ao 921 §4d ¢ fob Udiarit 37k
Hieh! ol TR TSt §qeid! & | 3T &rH, fRIde § &8 a1, 89l § §odT &l
He'l &rH, faq § U §1R, #ei1 7

Lally, Chipperfield 3R Wardle (2008) @8 U & fSi¥ Singh 91 &7 & 3iid &
foTU 3gd hed &1 g Tof EeT dTed Tl bl o1l 21 6 Reg Sl Tegeh! & Uged

6.6 Moderator table

wul| 91 T “3Med S99 H o1 o1 &l YT Heahe 37IH 21 fihe T T8
ATt dhd T8l | y8yfH 21 dtefl UoR et Agt|

Table 4. Pre-specified moderators — narrative, not a meta-regression

Moderator What the studies show Direction Certainty
Behaviour complexity Lally: exercise median 91 days vs drinking 59 and Complex, high-friction Low
eating 65 (not significant). Fournier stretching behaviours take longer
means sit above 100 days. Buyalskaya: gym
months, hand-washing weeks.
Cue stability Keller: routine cue = clock-time cue (null). Judah Stable context helps Low to
2013: after an existing routine > before it. Judah execution more than cue  moderate
later: context stability mediates. Stojanovic 2022: class does
stable context raises automaticity.
Reward Judah: pleasure and intrinsic motivation steepen Felt reward helps; Low
the repetition—automaticity slope. Kaushal: external prizes are
affective judgements B = 0.13. Fournier: cortisol, untested in the curve-fit
not a prize, moved the clock. set
Tracking All three curve-fit studies used daily self-report. Showing up predicts the  Very low as a
Cannot isolate tracking. Consistency / plan curve; the diary may be separable
enactment is the strongest repeated predictor part of the intervention factor
(Lally, Keller, van der Weiden, Kaushal).
Time of day (not pre- Fournier: morning 106 vs evening 154 days. Singh ~ Morning placement can Low (single
specified but narrative: morning practices often look stronger. shorten the modelled RCT, students,
experimentally tested) wait stretch)

emotionapp.in/research/time-to-habit-automaticity
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Moderator What the studies show Direction Certainty

Self-selection Lally and Keller used self-chosen behaviours. Choice probably helps Low
Singh’s narrative: chosen habits look stronger than
assigned ones. Fournier assigned the stretch and

produced slower means.

SR Tt dTd 39 o188 bl FARTRN BN SIl “1etd F fAUBTI3N” IATH “3TedTH
oIT3T” <Tedt et Keller 3 98 o318 ot | 3T X@T | ST f&cdT a8 I &T: $RART 37T
T BTH g37T T &t | ATelt HTST H: 3TeITH ol a7 $%6h W I1Y 3718, 3iR 9 ar i
31T T &Y 3111 ¥E2-3719 &I HTWT H: Sfich o+t TetdT & 51d 2 R Ugal |

&Y T 12 78T, ifh Sl Al | et H Wb 93T & 371 I 831 281 A%hat
ST & HIf3T UT9-9Td §od & | dedb 31tad, 37k fov v Uditer &, gr-Hae
e | R 35T &1 37! BT BT AT9d! &1 Singh & Th1R S¢eiTd &l 12 87
BT gl 91d gt geT | dedl 2|

Egger o STid 31 f¢H-Ue-thel 30 SIS & feiv dd & Y g3 &1 &1 | pert §
TaT Tt ATfEc 37 @I bl 3R ZIehT & 1Y 12 B JTof STRT W | 378t fihe
3TR Fha flheed GERT WAT 1 ATHTH HIRARN &I IR T erdl 21 ¥t A1 o
ST A1 21 ST ITAT 32T 3oTeT ZIhTd & | Uh TR HThfen § et T |
PIE DI Al ST A8k ST ol dolg gl |

6.7 Heterogeneity

6.8 Publication bias

6.9 Risk-of-bias summary

Table 5. Risk of bias for the days-to-asymptote set

Selective
Study Randomisation Deviations Missing data Measurement reporting Overall
Lally No randomisation;  Tracking is the 14 of 96 Daily self-report ~ Curve family High
2010 volunteers study insufficient data; automaticity and 95% rule (selection
43 of 82 not good- pre-chosen into the 39)
fit
Fournier Randomised Smartphone 6 of 48 lost Daily self-report;  Logistic chosen Some
2017 morning vs reminders saliva cortisol after seeing fit concerns
evening (PEDro 5)
Keller Randomised Daily Attrition to 135 Daily self-report ~ Multiple curve  Some
2021 routine vs time questionnaires  analysed; success families concerns
n=27 of 117 reported (PEDro 5)

Singh 9 20 U 3{Tcd-¥hR Isl H H 11 I PEDro W 3T SiIfEH fadr
(37h 6 A1) | Lally 2010 T 3ies 3| f&AT AT ATfEcd Bier 37k Aol &l
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6.10 GRADE table
Table 6. GRADE for the days-to-automaticity estimand
Risk of Publication
Outcome Studies Design bias Inconsistency Indirectness Imprecision bias Certainty
Median 3 1 Serious  Not serious Serious Serious Likely Low
days to observational (good-fit forthe (WEIRD (ranges 18-
95% diary, 2 RCTs / median samples; no 254 and 4-
asymptote success cluster (59—  India; 335; long
among filters) 66) simple daily extrapolations)
successful acts)
formers
Individual 2 (Lally, Asabove Serious  Not serious Serious Not serious Likely Low
range of Keller) (both wide) (the width is
days the finding)
Morningvs 1 RCT Some Unknown Serious Serious (n=42) — Very low
evening concerns (students,
shortens stretch)
time
Routine 1 RCT Some = Serious Not serious for — Low (for
cue vs time concerns anull the null)
cue
shortens
time
Plan 4 (Lally, Mixed Some Not serious Some (still  Not serious = Moderate
enactment Keller, concerns WEIRD)
/ van der
consistency Weiden,
shortens or Kaushal)
steepens
the curve
Habit-score Singh RCTs and Serious  Serious (I = Some Not serious for Possible Low to
change 2024, pre—post in the 87% in Singh) anon-zero moderate
aftera k=12; parent effect that scores
programme Ma reviews rise; very
2023, low that
k=10 they rise by
0.69
everywhere
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07

7.1 What the number
means

7.2 Limitations

Discussion

JIE BT T Id dTel 3AT T A 48 feq
Ugct Hisd 3ifeAfefadt de ugdn|

66 T T HIfSTT 81 98 ol &1 7T 39 @l T g TSIl TR Mitscherlich
dTed FHTROT 4 UETATI 12 §hd b1 fefe=r STt | 1H 324 T g1 &R Id
dieg feah fopar| 59 faT 34T foe o1 Hifsgd & o7 @11 aTedl el § | Hisel
T A B F 23 THIge! vl dTelt alehR IR &2 9TV 106 3R 154 e
3ftad & foU 0 T & | g §TH Ad | TFRERT 3Tdetihd & 31T TV V|

ART 78, §edRT [l &1 39 STARAT H SATSTAR A%hed il &l HalH o UTd d6d
21 BB 19 g TR | BTHT 3716 HEH WR 1 21 fed BT UIUTH Al & dd Bigdr
8 519 od 30T g & &1 66 T AT UTel A aTedl UIUTH gFR a3 Y4 Bl
9 BIgdT & oI 3! &d 37t 37eTer & |

&g HT fohdhe BhId Maltz I Ig ddT adl: 21 & H Udds dhd? 3T3d &I dTal hig
el FXar| feRfauReT Ared & UTH doiol heist I 37T HISe Ugel 4 T: BIC
DIH 1 38T STTE STERT31T STEl o7 Jedl 21 38 Urd Ig Aara-t Ht oft: g =rid
AT BH & Tay 3R A # WX S1TQ ) 3R Be T &7 dhen M| TR, ReTaTe
T Udh TATIoIRe HITAdR RATH &bl U BIE Sl 8| §UdR Bl WTed 31TdT &: “H
Uhol £ |” I8 38 STl ohl dRE Gl &, T bl ave e, 311 3TTel 39 T it
21 Lally &7 ©e e aretl faAYor 9gt heH &, GAHeTd & AT | U b hrId
0.29 37 fIRTAT | 37TeAT fohdT f& 389 ST SiedT|

JErHT QAT 3TET GgATA1T | ][ & ok IATE bl Bl ITd 8 1 T B e ol
S feddt 21 Sl Ut SIdt & 98 dd o duTe feR & foiv &1 gidl 21 o
T TGT et TgdT 31 379 319 i 7T €311 Wt 3iTf%hd WIuTH @t #1d
JEd &l

29 7eg q Singh & 3,448 b1 & & SITRT Tl BT | 37T6d FhR & fiv 39
Y 9R {3147 fRaT | R 379SE I | YSR dab e aTel TR & 3TeiTT STl
BT PIg 2025 HifSic Be HapdT 21 Pd-he el 3 JATCIfefdct o1 g 419
JoR F 7t forar | AR awa AT 1 3TaRT & 37eR §& B sAfaw S ama &
et g8 21 T A a1 HIfSa Ahatar a1 318 fohe W e €1 St vt T8
UEgdd, d e SiTd &1 84 AT 90 & & STG BT 3THTT FHIBIUT Bl Thed AT
21 Fournier &7 ITCHTAT AT Ueh #¢sc RCT 21 Keller &7 3R dTedT T tie Uh
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7.3 What this means
for an Indian
workplace
programme

7.4 Research gaps,
naming the India gap

66 & 311ed &7 7w 18T, S &1 37ihsT

[ dTeft RCT 21 e a1l dc ot e Tt HRa B & et | WRete HroT &
Tl | ®Tg0Y Il IR 98T | e g o AT 78] | Ydhls hH | Ig faaudr
T8 | T8 3T &l

21 T Hd 9l | 66 & BT iAo H 7d SHT131| 12 g9 bl 31d &dl, §&
ATH @D $& ol &7 90 W MY =g I &1 | I 317 §1d &1 8R 7l | |if,
e & Uch Al $¥h ol I ol | JHDT IU Dhlcd {1 g 6 dof bl Sied Tl
21 318 § gad q9Y feoe & a3dTel 96 8ld &, 37k 98 U &iHt |14 oidt 21
g 3R 39! GoIg A Ugel A fEepT 21 HT1H 3T BIel 8 fob el fad Ik @l
Vg I fiaT 21 Wb ¢ &, Ak 37 A1 | foi R & Hela & IRe?
JaoIdT & 3R foTtre aTeT SRMRT MY &1 SI1dT 2| 98 39 &bl 3%h UR Uged! I1g &
SIS Tt 81 g AH BT heies SIaRT B el aldl | IS FTg0Y TR 3TdT &, 3T
UTYT B S5 98 ad! €, @R HIRd B | oId hd dUTe & 3R 749 &l Sl dedl
1 SITY — “HeTd 37Tad el §7dl” — $AT hid Vb HdoT R 21 Ig HIfT 2l
fareifep €T | &1 & U 7 ag ferfdst & off aed & 5 ATHdT 2|

YR dTell Qe ST faay grefewoit 78t | a9d cdel &l dad 981 AT 81 3R
QT 81 et Rt HTST B Va7 gekes STIRt gt ©uT foi 31med a1
3iTeIAfefact Thdl IR USKR ddb fad Hise fhU &1 | CTRI WR I IfSes ol
T&l| ClinicalTrials.gov U 8 3{TeIHAST Meldid 8| HRRd § ATge 31K AdTol
o AT PHIg T8l | IAS DI Holgdl dledl Bhieg ¥al (Cefala, Kaur, Schofield 3R
Shamdasani) & WcaTed & 1o §e1 IR Udh 3ifelHfeIc! 31TgcH dJal | $ich
Tl fHeT S 21 I8 IdTa1 8| a9 3@T T | Lally T §g-dhg Ifoikes Tdhd
(de Wit 3TRR &Teft, OSF, @& n = 800) & AdTol 3NHT &l BY | S1d ddh dIe 84
faq &t 3fTeIAfefAel SRt HRATT MhRAed & A1 7 Iy — fIoe g, it
S TEl; AT 3R @8R 37e; I ®Tg0T — 0 IR &I & &R 3717d 2
3T ST 31T Aehal 2| <&t 31 & |

3R 9 A7 98 81 B 7EA Ie1A dTeil dhd-TUhe sl aTfey, dTfes 4o fea,
AT 7 38| R Tuct & feq A1y, [t d%el il & el | ¢fpT aATH o1
SfeprT &t HTeft qorT ATfev | Uefierft uged & ATuAT ATfRy, AT4-fAfl{thde ¢k &
§TE &l | 19 VAT §Soi-T dTfeq fob $RIMRT & 7 SV | 3i1f%hd d9at a1fev foHe
3R HIfET 3R AW &, geed T A1dT gl |
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66 & 311ed &7 7w T, St &7 317hsT §

08

FAQ

r

FT 3TGd T4 7 66 & @7Td 82
T8 66 a7 TPH 2010 A & 39 AN BT HIfZIT T fSTHT ThIR d

R &h 9aT| 9T B Tedl 3 987 HH2TT 59 T 3@T, ATed aTel I%d]
23 HIgET H1 &I § Ui Hald &l W1 413171 66 I s T 7T JHETT,
CIMEE]L

@) 21 e aver faam | &2

11 Tg 1960 &1 I3 dTedT fodTd T 31TAT| 37Ted i 21Tl A 981 | 39
R ot fopdt 3iferifefiict wat 3 o9 gt ot fohfAer eirga 781 €Tl 21

& &1 f8ic YT B R qHhdT & TH gl HdT|

@) TS G Be & 3med A & ATt 22

TEl | Lally T 84 fa STERT H Ueh Wel HIhT ohd ol WTH &l seeidr |
fTRTeC 37ch T gapsT &t | 3TTTeAT T fT 37 FATCT SfisdT | 377Ted 3R

TR T3 LB B | Tl T STl Hd el |

@D 7R T A FT Bler Al 82
ZRART 37TV Al &A1 fhdT TH HIATI R ST | BleT, e JAT hIH | Th
T CTaet H gag 39 A B 48 fed 5 | W dred! ¢igel | Bl

SRAMRT 3R TSt ITAT 3RMRT TR I8 | g1 TR I 871 e |

@D T I HRd A AT9T TAT 82
AT RGT T | YRATT 9T & 37Ted a7 3ieriafefddt Thd W IR db

faT Aiscd B3 aTcedT HIg BT b gl 981 | I U 81 WA dh
YIRS TIUTH 3T 3777 b9 (B9 & HE) | 37dhg 3TTITd 7 51 |
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