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01 Abstract

Background. The 21-day habit claim is folklore. Lally and
colleagues (2010) modelled daily automaticity and reported a
median of 66 days to 95 per cent of a personal plateau, with a
range of 18 to 254 days. This review asks what the distribution
looks like when every later automaticity-over-time study is set
beside that paper, and which factors shorten the wait.

Findings. A pooled estimate of days to automaticity is not yet possible. Three
studies that fitted individual automaticity curves put the median at 59 to 66
days among people whose data actually reached a plateau, with individual
estimates from 4 to 335 days. Only about one in four participants in the largest
randomised diary study crossed the authors’ formation threshold. Morning
practice reached a modelled plateau faster than evening practice (106 versus
154 days). Context-stable cues help, but repeating the plan on the day it was
supposed to happen helps more.

Methods. PRISMA-2020 systematic review of adult studies, 2010-2026, that
measured automaticity over time with a self-report habit or automaticity scale.
Searches covered PubMed, PsycINFO, Scopus, Web of Science, Google Scholar,
CTRI, ClinicalTrials.gov and OSF. Primary estimand: days to 95 per cent of an
individual automaticity asymptote. Pre-specified rule: fewer than five eligible
trials means narrative synthesis, not a random-effects pool.

Interpretation. Sixty-six is a median of a selected subsample, not afinish line.
Working adults in India should plan for two to five months of context-stable
daily reps, treat a missed day as a dip rather than areset, and stop selling 21-
day challenges as automaticity.

Registration. This review was conducted as an update and re-analysis of the
published Singh et al. (2024) evidence map; no new PROSPERO record was
filed. Primary sources only.
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02 Key findings box

KEY FINDINGS

59_66 59-66 days. Across the three studies that modelled days
to 95 per cent of an automaticity plateau, the median
among successful formers sat between 59 and 66 days.
That is the number people quote. It is not a law.

4_335 4-335 days. Individual modelled times ran from 4 days to
335 days. The slowest person in these diaries needed
more than ten months of projected practice. The fastest
needed less than a week.

23% 23 per cent. In Keller and colleagues’ 84-day nutrition
trial, only 27 of 117 participants with a modellable
asymptotic curve (23 per cent) reached the authors’
threshold for a formed habit. Most people in a 12-week
window do not arrive.

106 106 versus 154 days. A morning stretch, done on waking,
reached modelled automaticity a mean 48 days sooner
than the same stretch done at bedtime. Time of day is not
a detail.

0.69 0.69 standard deviations. A published pre—post synthesis
of 20 habit-score studies (2,601 adults) found
automaticity rose by 0.69 SD after a habit programme (95
per cent CI 0.49 to 0.88). Scores move. Timelines still fan
out.

03 Definition block

DEFINITION

A habit, in this paper, is a behaviour that has become automatic in a
particular context. You do it because the cue showed up, not because
you held a meeting with yourself. Automaticity is the felt part of that:
doingit without thinking, finding it hard not to do, slippinginto it before
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aplanis formed. Researchers measure that feeling with short self-
report scales filled in daily or weekly while a person tries to repeat one
actionin one setting. The growth of that score is not a straight line. Itis
an asymptotic curve — steep at first, then flatter, then a personal
plateau. “Days to automaticity” in the papers below means the
modelled day on which a person’s score reaches 95 per cent of their
own plateau. That is a statistical landmark, not a certificate. Some
plateaus sit high. Some sit in the middle of the scale and never feel like

areflex. The technique this review cares about is therefore not
willpower and not a challenge calendar. It is context-stable repetition:
pick asmall action, glue it to a cue that already happens, and keep
showing up long enough for the curve to bend.

04

Introduction

First Monday of January, atown hall in Gurugram. The wellness slide goes up: a
21-day challenge, a “new you by the long weekend”. The number sounds like
science. It began in a 1960 plastic-surgery memoir: Maxwell Maltz noticed that
the people he operated on took about three weeks to stop startling at their new
face. From there it reached every January challenge and every corporate
wellness slide. Maltz was not running a habit trial. He was watching people get
used to a mirror.

Then Lally, van Jaarsveld, Potts and Wardle published a small, stubborn diary
study in 2010. Ninety-six volunteers picked one daily action — a piece of fruit
with lunch, a glass of water after breakfast, ashort run — and rated how
automatic it felt, every day, for 84 days. The researchers fitted an asymptotic
curve to each person. Among the 39 people whose datafitted well, the median
time to 95 per cent of a personal plateau was 66 days. The range was 18 to 254.
Missing one day barely dented the curve.

That paper became a slogan. “It takes 66 days.” The slogan is tidier than the
study. Sixty-six was the median of a selected subsample: 39 of 82 people with
enough data, themselves drawn from 96 volunteers, almost all young, British
and already willing to fill in a questionnaire every night. The other participants
either produced messy curves or never approached a plateau inside the
window. Treating 66 as arule is like quoting the batting average of only the
players who finished the innings.

Picture three colleagues in one Pune office who start the same small practice
on the same Monday: a glass of water before the laptop opens. One sits at the
same desk every day, and the bottle waits beside the keyboard. One moves
between client sites and rarely sees the same desk twice. One works nights
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one week and days the next. Same action. Different ground. Different clock.
Habit research, sixteen years on, has mostly confirmed that spread and almost
never confirmed the slogan.

There is amachine-learning version of the same story. Early epochs of training
drop the loss fast. Then the learning-rate schedule decays, the gradient
flattens, and you spend most of the run approaching a local minimum you will
never quite reach. Lally’s curve is that schedule drawn in human days. The first
fortnight is the steep bit. Weeks five to twelve are the diminishing-returns

bit. Anything past the study window is an extrapolation — a forecast, not

a photograph.

Behavioural science has been saying a quieter version of this for decades. A
loop changes when a small act is repeated in the place where the loop lives, not
when someone finally understands it. A skill counts only when it works on a
crowded commute as well as in a quiet training room. And on Wednesday
morning the thought “I missed Tuesday so I am the kind of person who fails” is
athought, not a verdict: notice it, then do the next rep. Entrepreneurship has
the same arithmetic: a 21-day MVP is ademo. Product-market fit is what
happens when the customer keeps using the thing after the novelty dies.

This paper exists because Indian workplaces keep buying the demo. A 21-day
step challenge, a gratitude sprint, a “new habit this quarter” slide — they all
assume afinish line that the diary studies do not show. EmotionApp is a non-
clinical emotional-fitness coaching platform for Indian professionals. It sells
countable daily reps, an Al coach with a human hand-off, WhatsApp-first
delivery, 23 Indian languages, India-resident data, DPDP compliance, and a
quality stack built under ISO 9001 and ISO 13485. It does not sell therapy,
treatment or adiagnosis. It does sell the idea that a practice becomes easier
when itis repeated in a stable context. That claim needs a number that can
survive a methods section.

Singh, Murphy, Maher and Smith published the first systematic review and
meta-analysis of health-habit scores in December 2024. Twenty experimental
studies, 2,601 adults, a pre—post rise in automaticity of 0.69 standard
deviations. Only four of those studies reported how long formation took. The
medians were 59 to 66 days. The means were 106 to 154. The individual range
was 4 to 335. Keller and colleagues, in 2021, had already shown that routine-
based cues and clock-time cues produce almost the same median among
people who succeed — and that most people in the trial do not succeed inside
12 weeks.

The research question for this paper is therefore narrower than “do habit
programmes work?” They move scores. The question is: what is the pooled
distribution of days to automaticity, and which factors shorten it?

The honest answer, up front: there is no pooled distribution yet. Three studies
meet the strict criterion of an individual automaticity curve with a published
time to 95 per cent of asymptote. That is fewer than the five-trial floor this
protocol set for arandom-effects meta-analysis. What follows is a PRISMA-
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2020 systematic review with narrative synthesis. A null pooling decision is a
result. Itis also a warning label for every slide that still prints “66 days” as if it
were aconstant.

Why this matters in Indiais not a patriotic flourish. It is a missing cell in every
table below. Not one of the curve-fit studies recruited Indian adults. Not one
CTRI-registered trial has published days-to-automaticity on a self-report habit
or automaticity scale. The Indian working day is not an 84-day campus diary. It
is shift work, joint-family mornings, festival months that wreck cues,
commutes that steal the “after breakfast” slot, and a WhatsApp culture that
already delivers the channel. If automaticity takes two to five months in
London, Nice and Berlin, an Indian programme that promises a 21-day
transformation is not ambitious. It is mis-specified.

05

5.1 Protocol and
reporting

5.2 Eligibility

Methods

This review follows PRISMA 2020. The primary estimand was specified in
advance: the distribution of days to automaticity, operationalised as days to 95
per cent of an individual fitted asymptote on a self-report habit or automaticity
scale. Secondary estimands were the slope of automaticity over time and
published standardised changes in habit scores. Pre-specified moderators
were behaviour complexity, cue stability, reward, and tracking. The pooling rule
was also pre-specified: if fewer than five eligible trials reported extractable
days-to-asymptote, the review would stop at narrative synthesis and would not
compute arandom-effects pooled median, a Hedges g on days, or a prediction
interval for days.

Hedges gis the right metric for an intervention contrast or a pre—post change. It
is the wrong metric for adistribution of days. This paper therefore does not
invent a g for time. Where published syntheses already report g or SMD on habit
scores, those figures are cited as secondary evidence and are not re-pooled.

Population. Adults aged 18 years and over. Student samples were eligible if the
mean age was 18 or above.

Exposure or intervention. Any habit-formation study that measured
automaticity over time. Randomised trials were preferred. Intensive-
longitudinal observational designs were eligible for the days-to-asymptote
question because the founding paper (Lally 2010) is that design.

Comparator. Not required for the days-to-asymptote estimand. Where a
control arm existed, it is described.

Outcomes. Primary: days to 95 per cent of an individual automaticity
asymptote, or an author-defined equivalent plateau. Secondary: automaticity
slope; pre—post or intervention-versus-control change on a self-report habit or
automaticity scale.
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Time window. January 2010 to 22 September 2026. Lally and colleagues (2008)
is cited as background only.

Languages. Any language with an English abstract, provided the days estimate
could be verified.

Exclusions. Studies of breaking a habit rather than forming one. Studies that
measured only past behavioural frequency. Studies that used a single
unvalidated item with no time series. Machine-learning predictability studies
without a self-report automaticity scale (described as adjacent evidence,

not eligible). Unpublished registered reports without results. Children

and adolescents.

5.3 Information Databases: PubMed/MEDLINE, PsycINFO, Scopus, Web of Science, Google

esticesandisealch Scholar (first 200 records), CTRI, ClinicalTrials.gov, OSF preprints. The review
also started from two published evidence maps: Singh et al. (2024), search to
18 October 2023, and Ma et al. (2023) on physical-activity habit interventions.
Forward citation of Lally et al. (2010) and Keller et al. (2021) was used as a
safety net.

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

Google Scholar

"habit formation" AND (automaticity OR SRHI OR SRBAI) AND
(days OR asymptote OR "how long")
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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

Records were screened against the eligibility criteria. The Singh 2024 included
set (20 studies) was treated as the foundation for studies that measure habit
scores. The days-to-asymptote set was built independently: a study entered
that set only if it published an individual-curve or group-curve estimate of days
to adefined automaticity plateau.

Extraction fields, specified in advance: sample size (enrolled, analysed, good-
fit); design; country; language of delivery; dose in sessions and minutes;
delivery channel; guidance (self-chosen versus assigned; planning versus
reminder only); outcome measure; timepoints; days-to-asymptote (median,
mean, range, quartiles); curve family; success rate at the authors’ threshold;
cue type; behaviour complexity; reward or affect; tracking method.

Two reviewers independently checked the three primary curve-fit papers
against the published PDFs. Disagreements on the Lally equation form were
resolved by quoting the paper’s own Mitscherlich specification.

This review reports the curve families rather than treating “days to habit” as a
raw stopwatch.

Lally et al. (2010) fitted, per person, Mitscherlich’s law of diminishing returns
in SPSS 14:

y =a-be

where y is automaticity on a seven-item subscale scored 0-42, x is day of the
study, a is the asymptote (the modelled plateau), b is the gap between the
asymptote and modelled automaticity at x = 0, and c is the rate constant. Time
to habit was the day on which modelled y reached 95 per cent of a. A model
“fitted” for 62 of 82 participants with enough data. A “good fit” was reported
for 39 of those 62; the median R? among the 39 was 0.88 (range 0.72—

0.98). Estimates beyond day 84 are extrapolations of the fitted curve, not
observed plateaus.

Fournier et al. (2017) argued that a logistic function fitted daily automaticity
better than Lally’s exponential, because the early rise in their stretching

data was slower. Automaticity was defined at 95 per cent of the upper
asymptote of the logistic. Group means were extrapolated beyond the 90-day
observation window.

Keller et al. (2021) compared constant, quadratic and asymptotic multilevel
models. The asymptotic form was
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y(t) = by + (bo=bs)exp (exp(b,)-1)

Successful formation required a positive asymptotic curve and an endpoint
above 3.5 on a1-6 automaticity scale. Time to habit was again the day of 95 per
cent of the asymptote. Only 27 of 117 participants with a modellable
asymptotic curve (23 per cent) met the success rule. The 23 per cent figure is
therefore asuccess rate among modellable curves, not among all 192 people
who enrolled.

These three families are close cousins, not identical twins. That is one reason a
pooled median would have been theatre.

Risk of bias for randomised trials was taken from Singh et al.’s PEDro ratings
where available and checked against RoB 2 domains conceptually:
randomisation, deviations from intended intervention, missing outcome data,
measurement of the outcome, and selection of the reported result. Lally 2010
is not arandomised trial; it is rated as an intensive-longitudinal observational
study with high risk of selection into the good-fit subsample.

Certainty of evidence for the days-to-automaticity estimand was graded with
GRADE. Because the review does not pool, GRADE is applied to the narrative
conclusion “the median among successful formers sits near two months, with a
very wide individual range.”

Planned analysis, if k > 5: random-effects REML on log-days or on study-level
medians, Hedges g only for score-change contrasts, I?, T2, 95 per cent
prediction interval, Egger’s test, trim-and-fill, leave-one-out, and a moderator
table for complexity, cue stability, reward and tracking.

Actual analysis, given k = 3: structured narrative synthesis. Study-level days
are tabulated. No inverse-variance pool. No forest plot of gon days. Secondary
published SMDs (Singh 2024; Ma 2023) are reproduced with their original
intervals and heterogeneity statistics.

06

6.1 PRISMA 2020 flow

Results

Singh et al. (2024) identified 3,448 records, screened 2,574 after duplicates,
read 70 full texts, and included 20 studies (16 from the databases, 4 from
citation pearling). That map closed on 18 October 2023.

This update searched the same scientific databases plus Web of Science,
Google Scholar, CTRI, ClinicalTrials.gov and OSF from October 2023 through 22
September 2026. Approximately 180 additional records were screened. Eight
additional full texts were assessed: Buyalskaya et al. (2023) and its correction;
Trenz (2024); the de Wit registered report; Cefala et al. (2024/25); Gardner

and colleagues’ 2024 single-item automaticity paper; Ma et al. (2023); and

two ClinicalTrials.gov protocols with published methods but no days-to-
asymptote results.
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Additional studies meeting the primary criterion — individual or group curve-fit
of days to 95 per cent automaticity on a self-report habit or automaticity scale,
adults, 2010-2026 — equalled zero.

The days-to-asymptote narrative set is therefore three papers: Lally et

al. (2010), Fournier et al. (2017), Keller et al. (2021). Adjacent papers that track
automaticity over time but do not report days to 95 per cent of an asymptote
are summarised separately. No Indian sample appears in either set.

6.2 Study-characteristics table

Table 1. Studies that report a modelled time to automaticity

n enrolled
/ analysed
/ Days
Study  Design Country modelled Behaviour Measure Window  Curve estimate Success rule
Lally Intensive United 96 /82 /  Self- 7-item 84 days, Mitscherlich Median 66  Good fit, R?
2010 longitudinal, Kingdom 39 good fit chosen automaticity daily exponential  (Q1-03 typically >
not eating, subset, 042 39-102; 0.70
randomised drinking or range 18—
exercise 254)
Fournier RCT, France 48 [ 42 Assigned  Daily 90 days Logistic Morning 95% of
2017 morning vs (19 psoas-iliac automaticity mean upper
evening morning, stretch scale via 105.95 (SD asymptote,
23 smartphone 46.72); extrapolated
evening) evening
mean
154.01 (SD
71.05)
Keller RCT, routine- Germany 192 /135 Self- 4-item 84 days, Asymptotic Median59 Positive
2021 cue vs time- analysed;  chosen automaticity daily multilevel (range 4—  asymptote
cue 27 everyday  scale, 1-6 335) and endpoint
successful  nutrition among > 3.5
successful
formers

Delivery in all three was remote self-report: a website in Lally, a smartphone
application in Fournier, daily questionnaires in Keller. None used aclinician.
None delivered the programme in an Indian language. Dose was one daily
repetition of a single behaviour, not a multi-session curriculum. Guidance was
aplanninginstruction at baseline (choose a behaviour, choose a cue) plus a
daily prompt to rate automaticity. That last point matters: every published
timeline was collected inside a tracking regime. We cannot unconfound
tracking from time.
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6.3 Forest-plot data The protocol asked for a forest plot of Hedges g. That plot cannot be drawn for

table —and why there the primary estimand. Days-to-asymptote is not an effect size. The three

is no forest of days . . . . . .
studies also condition their medians on different subsets: Lally on good-fit
curves (39 of 82), Keller on successful formers (27 of 117 with usable
asymptotic models; 23 per cent of the modelled set), Fournier on group-level
logistics that assume the stretch continues after day 90.

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

Weight if

Study Estimand Point Interval or range pooled Why it cannot be pooled
Lally 2010 Median days to 95% 66 18-254 — Selected subset; extrapolated tail;

asymptote, good-fit subset not an RCT contrast
Keller Median days to 95% 59 4-335 = 23% success; different scale;
2021 asymptote, successful different success rule

formers
Fournier Mean days to 95% logistic =~ 106 morning; SD 47 and 71 — Means, not medians; assigned
2017 asymptote 154 evening behaviour; extrapolated; cortisol

design

A random-effects median of “66, 59 and 130” would look precise and be false.
This paper therefore reports the distribution as a cluster of medians (59-66)
plus a cluster of means (106-154) plus the full individual range (4-335).

Table 3. Published score-change syntheses (secondary, not re-pooled)

Synthesis Contrast k N Effect 95% CI Heterogeneity

Singh Pre—post habit / automaticity 12 studies 2,601 inthe SMD 0.49 to 0.88 I?=87%

2024 score /19 arms  parent review 0.69

Ma 2023 Habit-formation programme vs 10 RCTs 2,349 SMD 0.14 to 0.48 Follow-up < 12 weeks SMD
control, physical activity 0.31 0.40; > 12 weeks SMD
automaticity 0.17

Singh’s 12 of 87 per cent is the statistical version of that Pune office: same
action, different ground, different clock. The programmes move scores. They
do not move them by the same amount.

6.4 What the three Lally 2010. Of 96 volunteers, 82 gave enough data. The exponential fitted 62. It

:‘::L’:;{';::;Sjes fitted well for 39. Those 39 are the source of the famous 66. Split by behaviour,
still inside those 39: eating 65 days (n =10, quartiles 35-106), drinking 59 days
(n =15, quartiles 39-75), exercise 91 days (n =13, quartiles 44-118). The
Kruskal-Wallis test for acomplexity difference was not significant (p = 0.328).
The study was not powered for that test. Consistency of performance predicted
better fit. A missed day dropped automaticity by a fraction of a point and did not
reset the curve. The authors’ own sentence is the one that should have
travelled instead of the slogan: the time to 95 per cent of asymptote “ranged
from 18 to 254 days; indicating considerable variation... and highlighting that it
can take avery long time.”
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but do not time the
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Keller 2021. One hundred and ninety-two German adults picked a nutrition
action and were randomised to glue it to a daily routine or to a clock time.
Automaticity rose in both arms. The arms did not differ. Among the 27 of 117
with a successful asymptotic curve (23 per cent), the median time to 95 per
cent was 59 days (range 4-335). Routine-cue median 60 days (n = 14); time-
cue median 59 days (n =13). What did predict automaticity was plan
enactment: doing the thing on the day you said you would, both within a person
across days and between people. High enactment produced a steep early rise
that looked like Lally’s curve. Low enactment produced a flat line that never
cleared the midpoint of the scale.

Fournier 2017. Forty-eight students were randomised to a novel stretch on
waking or at bedtime. Daily automaticity was logged by phone. Logistic curves,
extrapolated, put the morning group at 106 days and the evening group at 154.
Cortisol at the moment of practice mediated the difference. This is the
cleanest experimental evidence that when you place the rep can move the
clock by weeks. Itis also a stretching study in students. It is not alicence to
tell a Mumbai shift-worker that 7 a.m. is magic.

Van der Weiden and colleagues (2020) followed 146 Dutch adults for about 90
to 110 days. Habit strength rose by roughly 0.8 standard deviations.
Consistency predicted the rise. Trait self-control did not. Individual asymptotic
models fitted only 4 per cent of participants. That is a useful humility

check: even when the group mean climbs, most personal curves refuse the
textbook shape.

Kaushal and Rhodes (2015) followed 111 new Canadian gym members for 12
weeks. Automaticity peaked around week 6 (42-49 days) using a threshold rule
rather than a 95-per-cent asymptote. Predictors of habit change were
consistency, low complexity, a helpful environment, and how the activity felt.
The authors’ practical minimum was four bouts a week for six weeks. Different
estimand. Same moral: frequency in a stable setting beats personality.

Judah, Gardner and Aunger (2013) randomised 50 adults to floss before or after
brushing. After-brushing — an existing routine, already automatic — produced
stronger flossing automaticity at eight months. The cue that already owns the
bathroom wins. Judah’s later work (2015/2018) found that experienced reward
strengthened the link between repetition and automaticity, and that context
stability mediated that link.

Stojanovic and colleagues (2020, 2021, 2022), in app-based study-habit
samples, replicated the asymptotic growth pattern and showed that context
stability raises both automaticity and goal attainment. They did not publish
days to 95 per cent.

Buyalskaya, Ho, Milkman, Li, Duckworth and Camerer (2023), with a 2023
correction, used machine learning on more than 12 million gym check-ins and
more than 40 million hospital hand-washing opportunities. Predictability of
gym attendance reached 95 per cent of its asymptote in about 68 to 78 days
after the correction (the uncorrected text had said 122 to 226). Hospital hand-
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6.6 Moderator table
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washing became predictable in about two weeks, or nine to ten shifts. This is
not a self-report automaticity study. It is the strongest available evidence that
complexity and opportunity rate change the clock. A simple act done many
times a shift habituates in weeks. A costly act done once a day habituates

in months.

Lally, Chipperfield and Wardle (2008) is the paper Singh cites for a mean of 91
days. Itis aweight-control leaflet trial, published before this review’s window,
and the 91-day figure is a retrospective self-estimate of “how long it took to
develop habits,” not a fitted automaticity curve. It is background. It is not a
fourth plateau study.

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 eating Complex, high-friction Low
65 (not significant). Fournier stretching means sit above behaviours take longer
100 days. Buyalskaya: gym months, hand-washing

weeks.

Cue stability Keller: routine cue = clock-time cue (null). Judah 2013:  Stable context helps Low to
after an existing routine > before it. Judah later: context execution more thancue  moderate
stability mediates. Stojanovic 2022: stable context class does

raises automaticity.

Reward Judah: pleasure and intrinsic motivation steepen the Felt reward helps; external Low
repetition—automaticity slope. Kaushal: affective prizes are untested in the
judgements 8 = 0.13. Fournier: cortisol, not a prize, curve-fit set

moved the clock.

Tracking All three curve-fit studies used daily self-report. Cannot ~ Showing up predicts the Very low as a
isolate tracking. Consistency / plan enactment is the curve; the diary may be separable
strongest repeated predictor (Lally, Keller, van der part of the intervention factor

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 wait  RCT, students,
experimentally tested) stretch)
Self-selection Lally and Keller used self-chosen behaviours. Singh’s Choice probably helps Low

narrative: chosen habits look stronger than assigned
ones. Fournier assigned the stretch and produced slower
means.

The cue finding will disappoint anyone who wanted a fight between “stack it on
aroutine” and “set an alarm.” Keller ran that fight. It was a draw. The variable
that moved was whether the person actually performed the planned act when
the cue arrived. In plain words: the alarm rings or the chai lands on the desk,
and the rep either happens or it does not. In stand-up language: the joke only
works if you turn up to the gig.
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6.7 Heterogeneity

6.8 Publication bias

6.9 Risk-of-bias summary

There is no I? for days, because there is no pool. Qualitatively the

66 Days I's a Median, Not a Rule

heterogeneity is large and expected. Medians of successful formers cluster.

Means of all-comers, and of more complex assigned behaviours, sit weeks to
months later. Individual ranges span two orders of magnitude. Singh’s score-

change I? of 87 per cent says the same thingin a different currency.

Egger’s test and trim-and-fill were pre-specified for a pool that was not
performed. Qualitatively, the days literature is almost certainly biased toward
people willing to complete daily diaries for 12 weeks. The good-fit and

successful-former filters add a second filter. Failed habit attempts disappear
twice: once from the study, once from the median. The 21-day industry is the
opposite bias — an unpublished anecdote that escaped into marketing. Neither

bias is areason to invent a pooled number.

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

Selective

Study Randomisation Deviations Missing data Measurement reporting Overall
Lally No randomisation;  Trackingisthe 14 of 96 insufficient  Daily self-report Curve familyand High
2010 volunteers study data; 43 of 82 not automaticity 95% rule pre- (selection into

good-fit chosen the 39)
Fournier ~ Randomised Smartphone 6 of 48 lost Daily self-report;  Logistic chosen ~ Some
2017 morning vs evening reminders saliva cortisol after seeing fit concerns

(PEDro 5)

Keller Randomised Daily Attrition to 135 Daily self-report Multiple curve Some
2021 routine vs time questionnaires  analysed; success families reported concerns

n=27 (PEDro 5)

Singh rated 11 of 20 broader habit-score studies as high risk of bias on PEDro.
Lally 2010 scored 3. The days literature is small and tender.

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 days 3 1 Serious Not serious for Serious Serious (ranges  Likely Low
t0 95% observational (good-fit the median (WEIRD 18-254 and 4-
asymptote diary, 2 RCTs /success cluster (59— samples; no  335; long
among filters) 66) India; simple extrapolations)
successful daily acts)
formers
Individual 2 (Lally,  Asabove Serious Not serious Serious Not serious (the Likely Low
range of Keller) (both wide) width is the
days finding)

emotionapp.in/research/time-to-habit-automaticity
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Risk of Publication
Outcome Studies  Design bias Inconsistency Indirectness Imprecision bias Certainty
Morningvs 1 RCT Some Unknown Serious Serious (n=42) — Very low
evening concerns (students,
shortens stretch)
time
Routine cue 1 RCT Some - Serious Not serious for — Low (for the
vs time cue concerns a null null)
shortens
time
Plan 4 (Lally,  Mixed Some Not serious Some (still Not serious — Moderate
enactment / Keller, concerns WEIRD)
consistency  van der
shortens or ~ Weiden,
steepens the Kaushal)
curve
Habit-score  Singh RCTs and Serious in  Serious (I> =  Some Not serious for  Possible Low to
change after 2024, pre—post the 87% in Singh) a non-zero moderate
a k=12; parent effect that scores
programme  Ma reviews rise; very
2023, low that they
k=10 rise by 0.69
everywhere
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7.1 What the number
means

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

Discussion

PULL QUOTE

A morning stretch reached modelled automaticity
48 days sooner than the same stretch at bedtime.

Sixty-six days is a median. It is the middle value among 39 people whose
automaticity scores rose in a shape the Mitscherlich equation recognised, in a
12-week British diary, on behaviours they chose themselves, while they ticked
abox every night. Fifty-nine days is the same kind of median in a German
nutrition trial, among the 23 per cent who cleared the authors’ bar. One
hundred and six and 154 days are means for an assigned stretch, morning
versus night, projected past the last observation.

The distribution, not the slogan, is the finding. Most successful formers in
these diaries land near two months. Plenty land at three weeks. Plenty land at
eight months. A programme that plans for 21 days will discharge people just as
the curve is still climbing. A programme that plans for 66 days and then throws
a party will discharge another large group while their curve is still a forecast.
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7.2 Limitations

7.3 What this means
for an Indian
workplace programme

7.4 Research gaps,
naming the India gap

66 Days I's a Median, Not a Rule

Any cricket coach could have told Maltz this: nobody promises a batter a
reliable coverdrive in 21 days. Behavioural science already had a better model
than the challenge calendar: you change a loop by repeating a small act in the
situation where the loop lives. It also had the warning about a skill that works in
aquiet trainingroom and dies on the commute. And it had the move for the
missed day. Picture an analyst in Hyderabad who skips her evening rep on
Tuesday. On Wednesday the thought arrives: “I am a failure.” She notices it as a
thought, not a fact, and does the next rep anyway. Lally’s missed-day analysis is
that move with a decimal point. One miss cost about 0.29 automaticity points.
The next performed day added more than that back.

Entrepreneurs will recognise the other half. Early users generate a hockey-stick
of enthusiasm. Then the activation energy shows up. The companies that
survive are the ones that designed for the flat part of the curve — the weeks
when the stretch is no longer novel and not yet automatic. Indian workplace
programmes keep celebrating the hockey-stick.

This review did not re-screen Singh’s 3,448 records from scratch. It trusted
that map for habit-score studies and ran an update plus a targeted hunt for
days-to-asymptote papers. A missed 2025 preprint is possible. None of the
curve-fit studies used an objective sensor as the primary automaticity
measure. All timelines sit inside a daily diary, so tracking is confounded with
time. Two of the three medians are conditioned on success or good fit, which
censors the people who never arrive. Extrapolations past 84 or 90 days treat
the fitted equation as destiny. Fournier’s cortisol mediation is a single student
RCT. Keller’s null on cue type is asingle nutrition RCT. No study in the days set
was conducted in India, in an Indian language, on a WhatsApp channel, or with
shift workers. Certainty is low. That is not modesty. That is the data.

Do not sell 21 days. Do not sell 66 days as a finish line either. Sell a 12-week
runway with an explicit tail: some people will still be climbing at day 90, and
that is ordinary, not failure. Picture a team lead on a Chennai service desk. Her
rep is not an imaginary 6 a.m. journal. It is one slow breath as the lift doors
close on herway in, acue that already survives her mornings. The action is
small enough that a missed day is boring. The app counts the reps, and the
streak is a tracker, not a moral score. Then the roster changes in a festival
month and the lift cue is gone. She moves the rep to the first chai at her desk;
nobody restarts a shame calendar. The prompt reaches her on WhatsApp, in the
language she thinks in, from India-resident servers. When the curve flattens
and the story in her head turns ugly — “I am just not a habits person” —a human
coach is one message away. That is coaching. Itis notaclinic. Two to five
months is the planning horizon the evidence actually supports.

The India gap is not a polite afterthought. It is the largest cell in the evidence
table, and it is empty. There is no published adult diary, in any Indian language,
that models days to automaticity on a self-report habit or automaticity scale.
CTRI contains no eligible registered trial. ClinicalTrials.gov contains several
automaticity protocols, none sited in India with results. A Chennai labour-
supply field experiment (Cefala, Kaur, Schofield and Shamdasani) found that
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incentivised attendance raised a single automaticity item and that shocks
erased the stock — which is awarning, not a timeline. A multi-centre registered
replication of Lally (de Wit and colleagues, OSF, target n = 800) has not yet
published results. Until someone runs an 84-day automaticity diary with Indian
professionals — shift workers, not only campus samples; monsoon and festival
months included; WhatsApp as the channel — every number in this paperis an
import. Imports can be useful. They are not local knowledge.

Other gaps sit beside that one. We need curve-fit studies that last six months,
so the tail is observed rather than projected. We need analyses that report the
full sample’s days, not only the successful formers. We need a direct test of
tracking versus no tracking. We need complexity operationalised in advance,
not inferred after a non-significant Kruskal-Wallis. We need reward
manipulated without becoming a prize that crowds out the cue. We need
workplace samples whose cues are meetings and commutes, not breakfastin a
hall of residence.

08 FAQ

Does it take 66 days to form a habit?

No. Sixty-six days was the median among 39 people in one 2010 diary
whose scores fitted a curve well. Later work put a sister median at 59
days among the 23 per cent who succeeded. Plan for two to five

months. Treat 66 as a middle value, not a promise.

@ Is the 21-day rule real?

No. It comes from a 1960 memoir about faces, not from a habit trial. No
automaticity study in this review supports athree-week finish line. A
21-day sprint can start a practice. It does not finish one.

Does missing a day reset the habit?

No. In Lally’s 84-day diary a single missed opportunity did not
materially change the formation curve. The drop was a fraction of a

point. The next completed day added more back. Restart the next cue.
Do not hold afuneral for the streak.
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66 Days I's a Median, Not a Rule

m What actually shortens the wait?

Repeating the planned act when the cue appears. A stable context. A
small, self-chosen behaviour. Morning placement helped one stretching

trial by about 48 days. A routine cue and a clock-time cue were neck and
neck in a nutrition trial. Showing up beat the slogan.

e Has any of this been measured in India?

Not the timeline. Zero published adult studies have modelled days to
automaticity on a standard habit or automaticity scale in Indian
samples. That is the gap. Untilitis filled, Indian programmes should
import the range (weeks to months) and not import the swagger.
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