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a b s t r a c t 

Most children cease napping between 2 and 5-years-old, with considerable inter-child variability. We tested the 

predictors of early nap cessation (i.e., children who cease napping before three years old) using longitudinal data 

from 5504 Canadian children (51.1% male; 89.8% White) in three cohorts with two timepoints each. Children 

were 0–1-years-old at baseline ( M = 10.19 months SD = 3.95 months) and 2–3-years-old at follow-up ( M = 30.83 

months, SD = 4.60 months). Parents reported on demographic, perinatal, growth, developmental, child and parent 

functioning, and child sleep variables. At follow-up, 10.9% ± 0.8% had ceased napping. Multigroup multivariate 

logistic regression was conducted using a model building approach to identify predictors of early nap cessation. 

Early nap cessation was predicted by older child age (ORs range from 1.15 to 1.24, moderated by cohort), female 

sex (OR = 1.29; 95% CI: 1.07–1.55), having an older sibling (OR = 1.33; 95% CI: 1.10–1.62), achieving more 

developmental milestones (OR = 1.08; 95% CI: 1.03–1.13), and longer nighttime sleep duration (OR = 1.06; 95% 

CI: 1.01–1.11). Non-White ethnicity (OR = 0.41; 95% CI: 0.28–0.60), birthweight < 2500 gs (OR = 0.60; 95% CI: 

0.37–0.96), parent working/in school (ORs range from 0.50 to 0.58, moderated by cohort), and the birth mother 

consuming alcohol during pregnancy (OR = 0.56; 95% CI: 0.40–0.79) were related to a lower likelihood of nap 

cessation. Findings suggest nap cessation is influenced by developmental and socio-environmental factors. 
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. Introduction 

Young children vary greatly in the frequency and duration of their

aytime naps. Most children stop napping consistently between 2 and

 years old. Across studies, 1–6% of children have been found to cease

apping by 2-years-old, while 23–44% of children cease napping by 3-

ears-old and 90–97% of children have ceased napping around 5-years-

ld [1] . Thus, at 2 to 3 years old, there is marked variability in nap cessa-

ion. These developmental trends are well-established in Western coun-

ries. However, there is limited research into the predictors of why some

hildren may cease napping earlier or later than their peers. A recent

eta-analysis on daytime sleeping trends among preschool-age children

alls for this research to “extend beyond point-prevalence rates, ” eval-

ate social determinants of napping cessation, and apply longitudinal

ethodologies [1] . Understanding these determinants may aid in the

evelopment of daytime sleep policies in childcare and evidence-based

ecommendations for parents of young children [2] . 
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Research predicting children’s nap behavior has yet to test early nap

essation as an outcome. This aspect of napping behavior differs from al-

ernative definitions (e.g., duration, frequency, sleep consolidation) as

t identifies the age at which children consolidate biphasic sleep into

onophasic sleep, which appears to be an important developmental

ilestone [ 3 , 4 ]. In this study, we considered early nap cessation as a po-

ential marker of advantage for children. For example, some researchers

ave argued that nap cessation may signal greater development in chil-

ren’s neural control over sleep-wake processes [ 4 , 5 ]. Further, there is

vidence that children who have more consolidated sleep (i.e., less day-

ime sleep) at 1.5-years-old have better receptive language abilities at 5-

ears-old, than children with less consolidated sleep (i.e., more daytime

leep) [6] . Nap cessation may occur as a developmental milestone [7] . 

We have operationalized “early nap cessation ” as stopping napping

efore 3-years-old, as this age captures a point in development when

ap cessation is more variable and when daytime sleep may no longer

e required for children to meet 24-hour sleep requirements [2] . When
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hildren give up naps may also have implications for understanding

heir development. Emerging evidence suggests that preschool children

ho cease napping at an earlier age or who nap for shorter durations

ay have better behavioral, language, and cognitive functioning than

ater or longer napping peers [ 6 , 8-10 ]. Thus, we investigated the pre-

ictors of early nap cessation in a longitudinal sample of Canadian

reschool children. 

.1. Predictors of naps cessation 

Children’s transition from polyphasic (many short daytime naps and

 longer nighttime sleep period) to biphasic (single shorter daytime nap

nd a longer nighttime sleep period) to monophasic sleep (single night-

ime sleep period) is well-documented in Western countries [ 1 , 11 , 12 ].

owever, this transition occurs with considerable variation and few

tudies have tested concurrent or longitudinal factors predicting chil-

ren’s nap cessation. Previous research has suggested this variation may

e due to socioecological effects (e.g., ethnicity, family environment;

 1 , 6 , 13 ]). A twin study demonstrated that environmental factors ac-

ount for more of the variance in preschoolers’ nap behavior than ge-

etic factors (e.g., 58% of variance in daytime to nighttime sleep ratio

ue to shared environmental factors; [13] ). However, the specific envi-

onmental factors influencing nap cessation are unclear and have usu-

lly been limited to sociodemographic factors. A complementary theory

uggests nap cessation may be a marker of greater developmental matu-

ity [ 3 , 4 ]. For example, children with developmental delays show simi-

ar napping behavior to typically developing children who are 6-months

ounger [3] . As such, nap cessation may represent greater development

n children’s neural control over sleep-wake processes [ 4 , 5 ]. Consider-

ng these two perspectives on the influences of nap cessation, the present

tudy investigated both socioecological and developmental predictors. 

The cessation of daytime naps is likely an interactional process in-

olving the child, parent, and the environment. This process can be

onceptualized by applying the Socioecological Model [14] to chil-

ren’s sleep (e.g., [15–17] ). The Socioecological Model incorporates

roximal and distal levels of influence on behavior (e.g., individual

emographic and developmental characteristics, parenting characteris-

ics, and broader environmental factors). The application of this model

llows for the incorporation of multiple levels of influence to un-

erstand nap cessation. We drew from three areas of previous re-

earch that fit within the Socioecological Model to select hypothe-

ized predictors of nap cessation: (1) correlates of preschoolers’ nap

uration [ 1 , 3 , 11 , 13 , 18 , 19 ], (2) correlates of nighttime sleep behavior

 4 , 15 , 20-25 ], and (3) correlates of general development [ 4 , 15 , 26-29 ].

inally, we identified some exploratory factors which fit within this

odel, such as having an older sibling, child’s health, and parental em-

loyment status. 

Older child age, the child being White, typical developmental sta-

us (versus developmental delay), and longer nighttime sleep dura-

ion are consistently associated with shorter daytime sleep durations

n preschool children [ 1 , 3 , 11 , 13 , 18 , 19 ]. If we assume that there are

ommon biological and behavioral mechanisms required for sleep onset

uring the day and night (e.g., sleep homeostasis, circadian rhythms,

nvironmental cues), factors that influence sleep at night would be ex-

ected to influence naps, including temperament, positive parenting

ractices (i.e., positivity and consistency), and parents’ mental health

 4 , 15 , 20-25 ]. Perinatal factors such as birthweight, gestational age,

nd maternal alcohol use during pregnancy have been linked to both

hildren’s development in general and nighttime sleep functioning

 15 , 26-29 ]. These factors may also influence neural development, which

ay be related to nap cessation [ 4 , 30 ]. 

We identified some exploratory situational factors which may also

elate to nap cessation. Children with older siblings may have a prefer-

nce to cease napping earlier through social learning mechanisms [31] .

iven sleep’s role in physiological recovery, younger children who are

ore often in poorer health may continue to be reliant on biphasic sleep.
2 
urther, children with parents who work or attend school outside the

ome may be more likely to attend a childcare program where napping

s encouraged, regardless of child preference. These exploratory factors

ere also examined. As these were secondary data analyses, our variable

election was influenced by the available data and the literature. 

.2. The current study 

We investigated predictors of early nap cessation (i.e., before chil-

ren’s third birthday), using the Socioecological Model, in a large, na-

ionally representative sample of Canadian children. Developmental and

sychosocial correlates were expected to predict early nap cessation.

e hypothesized that older child age, greater socio-motor develop-

ent, better nighttime sleep functioning, easier temperament, better

hild health, having an older sibling, and greater positive and consistent

arenting would predict a greater likelihood of nap cessation; whereas,

eing born at a low birthweight, the mother using alcohol during preg-

ancy, and lower parental mental health would predict a lesser likeli-

ood of nap cessation. Finally, due to the impact of cultural factors, we

lso hypothesized that a non-White ethnic background may be related

o continued napping. 

. Methods 

.1. Data and study population 

Data from Cycles 3–6 of the National Longitudinal Study of Chil-

ren and Youth (NLSCY) were analysed. The NLSCY was a multi-

ear (1998–2009), nationally representative study conducted by Statis-

ics Canada with the primary purpose of monitoring the development

nd well-being of Canadian children from infancy to adulthood, in

ata collection cycles occurring every 2 years. More information about

he NLSCY can be found here: https://www23.statcan.gc.ca/imdb/

2SV.pl?Function = getSurvey&Id = 4632 . 

Data were gathered via telephone or face-to-face interviews with the

erson most knowledgeable (PMK) about the child’s functioning (most

ommonly parents). Cycle 4 was the first cycle to ask about children’s

ap duration, therefore Cycle 3 was the first available cycle with longi-

udinal predictors of nap cessation. In the present study, the analyzed

ycles: (1) contained the key outcome variable (i.e., nap status) and (2)

rovided longitudinal data. 

The present study constructed three longitudinal cohorts with two

ycles of data per cohort (a baseline and follow-up cycle). Cycles refer

o a data collection period; for example, Cycle 3 data was collected be-

ween 1998 and 1999. Cohort 1 is composed of Cycles 3 (baseline; 1998–

999) and 4 (follow-up; 2000–2001); Cohort 2 is composed of Cycles 4

baseline) and 5 (follow-up; 2002–2003); and Cohort 3 is composed of

ycles 5 (baseline) and 6 (follow-up; 2004–2005). In baseline cycles,

hildren were 0–1-years-old ( M = 10.19 months SD = 3.95 months) and

n follow-up cycles, children were 2–3-years-old ( M = 30.83 months,

D = 4.60 months). 

.2. Participants and procedure 

PMKs provided their informed consent and information on their chil-

ren ( N = 5504; n Cohort 1 = 2663, n Cohort 2 = 1528, n Cohort 3 = 1313).

he NLSCY was representative of the Canadian population at the time

f data collection [32] . Demographic characteristics are presented in

able 1 . 

The inclusion criteria and sampling strategy for the NLSCY are

etailed elsewhere (e.g., [32] ). Briefly, the NLSCY included non-

nstitutionalized civilians who were 0–11 years old at the time of se-

ection and living in Canada’s provinces; this survey excluded children

ho were living on Indian reserves or Crown lands or one of the territo-

ies, those living in institutions, and those whose parents were full-time

embers of the Canadian Armed Forces. In the current study, children

https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurveyceId=4632
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Table 1 

Parent, Child, and Family Demographic Characteristics. 

Characteristic Category % ( n ) or M ( SD ) 

Parent 

Age 15 to 24 years 18.2% (1000) 

25 to 29 years 30.5% (1679) 

30 to 34 years 31.5% (1732) 

35 to 39 years 15.2% (838) 

40 years or older 4.6% (255) 

Marital Status Married/common-law 88.4% (4866) 

Single, widowed, separated, or divorced 11.6% (638) 

Employment 

Status 

Works or attends school 73.1% (4023) 

Does not work or attend school 26.9% (1481) 

Relationship 

with 

Child 

Biological mother 88.6% (4875) 

Biological father 9.9% (545) 

Another female primary caregiver 1.2% (68) 

Another male primary caregiver 0.3% (16) 

Education 

Completed 

Less than secondary school or equivalent 12.0% (660) 

Secondary school or equivalent graduate 14.7% (809) 

Some post-secondary school education 18.5% (1017) 

College or university graduate and above 44.3% (2436) 

Family 

Income 

Adequacy 

Lowest 2.7% (147) 

Lower-Middle 11.0% (604) 

Middle 28.4% (1561) 

Upper-Middle 38.9% (2140) 

Highest 19.1% (1052) 

Province 

of 

Residence 

Newfoundland 2.3% (127) 

Prince Edward Island 3.1% (172) 

Nova Scotia 6.6% (361) 

New Brunswick 5.9% (327) 

Quebec 18.1% (996) 

Ontario 28.0% (1540) 

Manitoba 8.6% (475) 

Saskatchewan 8.0% (441) 

Alberta 10.2% (559) 

British Columbia 9.2% (506) 

Child 

Age (months) At Baseline Cycle 10.19 (3.95) 

At Follow-Up Cycle 30.83 (4.60) 

Sex Male 51.1% (2815) 

Female 48.9% (2689) 

Ethnicity Arabic 0.9% (50) 

Black 1.4% (76) 

Filipino 0.8% (43) 

Indigenous 2.9% (161) 

Latin American 0.4% (20) 

East Asian 1.9% (105) 

South Asian 2.2% (122) 

Southeast or West Asian 0.3% (17) 

White 89.2% (4907) 

Another ethnicity 0.7% (37) 

Siblings Has an older sibling 54.6% (3007) 

Has a younger sibling 21.0% (1156) 
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ho were (1) 0–1-years-old at baseline and (2) were less than 3-years-

ld at follow-up and had valid outcome data (i.e., nap status, described

elow) were included (i.e., families who were lost to follow-up were ex-

luded). Retention rates were 88%, 87%, and 65% for Cohorts 1, 2, and

, respectively. 

At baseline, PMKs reported on demographic variables, perinatal vari-

bles, child temperament, parenting practices, and PMK depression.

t follow-up parents reported on child age, the presence of older and

ounger siblings, the child’s height and weight, parenting practices, de-

elopmental milestones, the child’s health, current sleep functioning,

nd nap status. 

.3. Measures 

The survey questions and measures used in the NLSCY were selected

y an expert advisory group [32] . These scales are generally established

easures, or short-form derivatives generated for the NLSCY. The con-

truct validity of each scale was tested by Statistics Canada [32] . Some
3 
tem wordings and responses options were consistent Statistics Canada

ractice (e.g., Census items) at the time of data collection. It should be

oted that items, such as ethnicity, have been modified and expanded

ince this data was collected. Descriptive statistics for predictor vari-

bles are presented in Table 1 and Appendix A. The timepoints at which

hese measures were collected are presented visually in Appendix A. 

Statistics Canada has standardized requirements for minimal cell

izes for variables to maintain confidentiality. Thus, some response op-

ions had to be aggregated (e.g., maternal alcohol use). For other vari-

bles, subgroups were combined to increase the interpretability of ORs

n the analyses (e.g., developmental milestones). 

.3.1. Demographic variables 

The children’s demographic variables included sex, age (months; re-

orted at baseline and follow-up), ethnicity, and whether the child had

lder and/or younger siblings. The PMKs’ demographic variables were

arital and employment status (both reported during follow-up cycles),

nd highest education attained. Income adequacy (PMK-reported in-

ome, adjusted for family size and coded into quintiles) indexed fam-

lies’ economic situation. Statistics Canada verified demographic vari-

bles using established criteria described elsewhere [32] . 

.3.2. Perinatal variables 

At baseline, PMKs provided their child’s birth weight (in grams) and

hether the birth mother consumed alcohol during the pregnancy. For

nalyses in this study, maternal alcohol consumption during pregnancy

as dichotomized as 0 = no alcohol consumed, 1 = alcohol consumed

nce or more during pregnancy. Maternal alcohol consumption during

regnancy needed to be dichotomized in this study in accordance with

tatistics Canada regulations. Statistics Canada verified these perinatal

ariables using established criteria described elsewhere [32] . For exam-

le, birth weight was corroborated using the agreement between birth

ength, prematurity, and delivery conditions (e.g., multiple birth, spe-

ialized medical care). 

.3.3. Child growth 

PMKs provided their child’s height (centimeters) and weight (kilo-

rams) at follow-up. 

.3.4. Developmental milestones 

Developmental milestones were calculated from the Ages and Stages

uestionnaire (ASQ; [33] ). The ASQ assesses five areas of develop-

ent: Communication, Fine Motor, Gross Motor, Problem-Solving, and

ersonal-Social. The ASQ has demonstrated excellent test-retest reliabil-

ty ( r = 0.92), sensitivity (87.4%), and specificity (95.7%) for detecting

evelopmental delay across samples and cultures, according to a recent

eview [34] . The factor structure of the ASQ was evaluated within the

LSCY and its original factor structure was supported [32] . Standard-

zed ASQ scores at follow-up were used for analyses ( M = 100, SD = 15).

hese norms were based on NLSCY Cycle 1 data (calculated by Statis-

ics Canada analysts). To increase interpretability in the present study,

tandardized ASQ scores were recoded into half-standard deviation units

rior to analyses. Higher scores indicated that more developmental mile-

tones had been achieved. 

.3.5. Child and parent functioning 

Child temperament. At baseline, PMKs rated their child’s tempera-

ent on 10 items using 5-point Likert scales, based on the Infant Charac-

eristics Questionnaire [35] . A single factor was supported using NLSCY

ycle 1 data [32] . Lower scores reflect an easier infant temperament.

o increase interpretability for the present study, average temperament

cores were recoded into four categories based on the original Likert

cale options – Easiest (average score ranged from 1.00 to 1.99), Easy

2.00–2.99), Moderate (3.00–3.99), and Difficult (4.00–5.00). Supple-

ental Table 1 shows the percentage of cases within each of these

roups at baseline. 



A.T. Newton, P.F. Tremblay, L.J. Batterink et al. Sleep Epidemiology 3 (2023) 100054 

 

w  

w  

a  

i

 

a  

c  

f  

t  

a  

w

≤  

s  

t  

i  

n  

r

 

v  

s  

3  

s  

t  

2

 

u  

i  

p  

r  

>  

(  

n  

s

2

 

i  

t  

F  

m  

w  

t  

c  

n  

s

2

 

w  

l  

a

 

w  

w  

f  

r  

u  

s  

r  

m  

w  

w  

(  

t  

T  

m  

(  

a  

v

2

 

e  

a  

d  

M  

e

3

3

 

a  

T  

a  

P  

g  

d  

u

3

 

o  

b  

n  

d  

s  

a  

w

3

 

a  

v  

t  

a  

t

 

w

1  

O  

n  

t  

r  

e  

C  

t  

c  

t  

p  

d  

w  

w  

h  

t  
Child health. At follow-up, PMKs reported on the frequency of

hich their child was in “good health ” on a 5-point scale. Responses

ere dichotomized for the present study as 0 = “never, sometimes, or

bout half the time ” and 1 = “often or almost all the time ” to increase

nterpretability. 

Parenting practices. PMKs reported on their parenting practices on

 measure based on the Parent Practices Scale [36] . The baseline scale

ontained two subscales (positive and ineffective parenting) and the

ollow-up scale contained three subscales (positive, ineffective, consis-

ent parenting); these subscales were supported by confirmatory factor

nalyses [32] . The consistent parenting items were not asked of PMKs

ith children 0–1-years-old. Scale reliabilities ranged from 0.660 ≥ 𝛼c 

 0.808. Ineffective parenting scores ranged from 0 to 8 and higher

cores reflected a greater tendency toward hostile or ineffective interac-

ions. Positive parenting scores ranged from 0 to 20 and higher scores

ndicated a greater tendency toward positive parenting interactions. Fi-

ally, consistent parenting scores ranged from 0 to 20 and higher scores

eflected a greater tendency toward consistent parenting. 

Parental depression. PMK depression was assessed by the 20-item

ersion of the Center for Epidemiological Studies Depression (CES-D)

cale [37] and was completed at baseline. Total scores ranged from 0 to

6, with higher scores indicating the presence of increased depressive

ymptoms. Confirmatory factor analyses supported a single factor solu-

ion, which demonstrated good internal consistency ( 𝛼c = 0.820; [32] ).

.3.6. Children’s concurrent sleep functioning 

PMKs completed four indices of children’s sleep behavior at follow-

p (i.e., 2–3 years old): (i) the number of times their own sleep was

nterrupted by their child waking over the past month (never vs. once

er night or more than once per night); (ii) child’s nighttime sleep du-

ation (in hours); (iii) child’s nighttime sleep onset latency ( ≤ 30 min vs.

 30 min), and (iv) whether the child has an extended bedtime routine

i.e., > 30 min) on most nights (yes vs. no). Parent reports on question-

aires using similar items are strongly associated with objective mea-

ures of sleep such as actigraphy ( r = 0.74) [ 38 , 39 ]. 

.3.7. Outcome: napping status 

At follow-up (i.e., 2–3 years old), PMKs were asked: “In general, what

s the longest time [child’s name] naps during the day? ”. Response op-

ions were: (1) less than 1 hour; (2) from 1 hour to less than 2 h; (3)

rom 2 h to less than 3 h; (4) From 3 h to less than 4 h; (5) 4 h or

ore; (6) child does not nap anymore. In the NLSCY, only children who

ere 0–3-years-old were asked this question. To index whether or not

he child had ceased napping by their third birthday, responses were di-

hotomized. “Child does not nap anymore ” was coded as “child ceased

apping ” (1) and the child napping for any duration was coded as “child

till napping ” (0). 

.4. Research design and data analyses 

Analyses were conducted in Mplus v8 [40] . All analyses were un-

eighted, as Statistics Canada does not provide normalized weights for

ongitudinal NLSCY datasets and the usage of population weights would

rtificially increase power and bias tests of significance. 

There were four steps in the analyses. Firstly, the rates of children

ho were napping or no longer napping were analyzed and reported

ith 95% confidence intervals across cohorts. Secondly, after screening

or violations of statistical assumptions, multigroups logistic bivariate

egression analyses (where the groups are the cohorts) in Mplus were

sed to assess bivariate associations between a predictor and napping

tatus. Thirdly, Wald tests were used to identify prediction relations (i.e.,

egression coefficients) which differed significantly between cohorts. To

odel these moderated effects, the regression coefficients of predictors

hich differed significantly between cohorts in the bivariate models

ere allowed to take different values in subsequent multivariate models

i.e., moderated by cohort). Multiple groups analyses were used, due to
4 
he clustered design of the data (i.e., participants nested within cohorts).

he multigroup multivariate logistic regression was conducted using a

odel building approach, adding predictors in steps. These steps were:

1) demographic variables, (2) perinatal variables, (3) child growth vari-

bles, (4) developmental milestones, (5) child and parent functioning

ariables, (6) current sleep functioning variables. 

.5. Approach to missing data 

Missing data for predictor variables was low ( < 10% for all variables,

xcept child’s height at follow-up [26%] and PMK highest education

ttained [14%]) and were assumed to be missing at random. Missing

ata were handled using multiple imputation, with 10 datasets imputed.

plus uses Bayesian analyses to impute missing data. Then, parameter

stimates are averaged across the results from these datasets [40] . 

. Results 

.1. Preliminary analyses 

The assumptions of logistic regression were tested prior to the main

nalyses (e.g., independence of observations, non-multicollinearity).

wo continuous predictor variables were determined to have problem-

tic skewness or kurtosis (i.e., positive parenting practices at baseline,

MK depression). As such, these variables were recoded into percentile

roups based on data grouped across cycles. No predictor variables

emonstrated evidence of multicollinearity and the remaining contin-

ous predictors appeared to show linearity with the outcome. 

.2. Napping cessation prevalence 

Across the three cohorts, 10.9% ( ± 0.8%, 95% Confidence Interval)

f children ( n = 602) had ceased napping by their third birthday. In the

ivariate models, several predictors (unadjusted for other predictors) of

ap status emerged and are summarized in Table 2 . Bivariate Wald tests

emonstrated that the effect size of the relation with nap status differed

ignificantly between cohorts for child age, PMK employment status,

nd positive parenting practices at follow-up. As such, these variables

ere moderated by cohort in subsequent models. 

.3. Nap cessation prediction 

The results of the multigroup multi-variate logistic regression using

 model-building approach are presented in Table 2 . Across steps, no

ariable that was statistically significant at a previous step in the mul-

ivariate models became non-significant in a subsequent step, nor did

ny variable which was non-significant in a previous step become sta-

istically significant at a subsequent step. 

In the final model and among demographic predictors, children

ho were female (compared to males; OR = 1.29; 95% CI = [1.07–

.55]) and had at least one older sibling (compared to no older siblings;

R = 1.33, 95% CI = [1.10–1.62]) were more likely to have ceased

apping by age 3. For each month of older age, children were about 1.2

imes more likely to have ceased napping (moderated by cohort, ORs

ange from 1.15 to 1.24, all p ’s < 0.05). Children who had a non-White

thnicity (compared to children with White ethnicities; OR = 0.41, 95%

I = [0.28–0.60]) and whose PMK worked or attended school (compared

o children whose PMK’s did not work or attend school; moderated by

ohort, ORs range from 0.50 to 0.58, all p ’s < 0.05) were less likely

o have ceased napping (i.e., more likely to still nap). Among perinatal

redictors, children with a birthweight under 2500 gs (compared to chil-

ren with birthweights ≥ 2500 gs; OR = 0.60, 95% CI = [0.37–0.96]) and

hose birth mother consumed alcohol once or more during pregnancy

ith the child (compared to those whose mother never consumed alco-

ol during pregnancy; OR = 0.56, 95% CI = [0.40–0.79]) were less likely

o have ceased napping (i.e., more likely to still nap). Children’s odds
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Table 2 

Model building results for the Multiple Groups Logistic Regression Predicting Nap Status. 

Multivariate Model testing 

Predictor 

Reference 

Category/Units 

Bivariate 

Models 1 1 2 3 4 5 Final 

OR OR OR OR OR OR OR 

[95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] 

Demographics 

Child’s Sex Female 1.26 

[1.06–1.49] 

1.24 

[1.04–1.48] 

1.26 

[1.06–1.51] 

1.29 

[1.08–1.55] 

1.26 

[1.05–1.51] 

1.29 

[1.07–1.55] 

1.29 

[1.07–1.55] 

Child age (at 

follow-up) 

Months 

Cohort 1 1.15 

[1.12–1.17] 

1.15 

[1.13–1.18] 

1.15 

[1.13–1.18] 

1.14 

[1.12–1.17] 

1.15 

[1.12–1.17] 

1.15 

[1.12–1.18] 

1.15 

[1.12–1.18] 

Cohort 2 1.20 

[1.09–1.32] 

1.19 

[1.08–1.32] 

1.20 

[1.09–1.32] 

1.19 

[1.08–1.31] 

1.19 

[1.08–1.31] 

1.19 

[1.08–1.32] 

1.19 

[1.08–1.31] 

Cohort 3 1.22 

[1.14–1.31] 

1.23 

[1.15–1.32 ] 

1.24 

[1.15–1.32] 

1.23 

[1.14–1.31] 

1.22 

[1.14–1.31] 

1.23 

[1.15–1.32] 

1.24 

[1.15–1.33] 

Child’s Ethnicity Non-white 0.47 

[0.33–0.68] 

0.38 

[0.26–0.55] 

0.37 

[0.25–0.54] 

0.37 

[0.25–0.54] 

0.37 

[0.25–0.54] 

0.39 

[0.27–0.58] 

0.41 

[0.28–0.6] 

Has an older sibling Yes 1.20 

[1.01–1.43] 

1.25 

[1.04–1.51] 

1.23 

[1.02–1.49] 

1.25 

[1.03–1.51] 

1.29 

[1.07–1.57] 

1.35 

[1.12–1.64] 

1.33 

[1.10–1.62] 

Has a younger 

sibling 

Yes 1.30 

[1.07–1.58] 

1.11 

[0.89–1.38] 

1.10 

[0.88–1.37] 

1.10 

[0.88–1.37] 

1.10 

[0.88–1.37] 

1.10 

[0.88–1.38] 

1.10 

[0.88–1.37] 

Marital Status Divorce, 

Widowed, Single 

1.18 

[0.92–1.52] 

1.00 

[0.75–1.34] 

1.01 

[0.76–1.35] 

1.01 

[0.75–1.35] 

0.98 

[0.73–1.32] 

1.01 

[0.75–1.35] 

1.02 

[0.76–1.37] 

PMK Employment 

Status 

PMK works or 

attends school 

Cohort 1 0.60 

[0.47–0.75] 

0.60 

[0.46–0.76] 

0.59 

[0.46–0.75] 

0.59 

[0.46–0.76] 

0.59 

[0.46–0.76] 

0.58 

[0.45–0.75] 

0.58 

[0.45–0.75] 

Cohort 2 0.50 

[0.34–0.74] 

0.52 

[0.35–0.78] 

0.52 

[0.35–0.77] 

0.51 

[0.34–0.77] 

0.51 

[0.34–0.77] 

0.52 

[0.34–0.77] 

0.53 

[0.35–0.79] 

Cohort 3 0.53 

[0.36–0.79] 

0.51 

[0.34–0.76] 

0.50 

[0.33–0.75] 

0.50 

[0.33–0.75] 

0.50 

[0.33–0.75] 

0.50 

[0.33–0.75] 

0.50 

[0.33–0.75] 

PMK Educational 

Attainment a 
Less than High 

School 

Completed 

1.21 

[0.93–1.58] 

1.10 

[0.84–1.44] 

1.07 

[0.80–1.44] 

1.09 

[0.81–1.45] 

1.07 

[0.80–1.41] 

1.12 

[0.84–1.49] 

1.13 

[0.84–1.52] 

Secondary 

School Graduate 

Only 

1.01 

[0.77–1.32] 

1.02 

[0.78–1.34] 

0.99 

[0.76–1.29] 

0.97 

[0.74–1.28] 

0.98 

[0.75–1.29] 

0.98 

[0.74–1.30] 

1.00 

[0.75–1.32] 

Some 

post-secondary, 

but less than col- 

lege/university 

graduate 

0.91 

[0.71–1.17] 

0.950 

[0.74–1.22] 

0.94 

[0.73–1.22] 

0.95 

[0.74–1.23] 

0.93 

[0.72–1.20] 

0.95 

[0.73–1.24] 

0.93 

[0.72–1.2] 

Income adequacy Quintile increase 0.89 

[0.82–0.97] 

0.92 

[0.83–1.02] 

0.93 

[0.84–1.03] 

0.93 

[0.84–1.03] 

0.93 

[0.84–1.03] 

0.92 

[0.83–1.02] 

0.92 

[0.83–1.02] 

Perinatal 

Low birthweight < 2500 g 0.54 

[0.34–0.86] 

0.52 

[0.32–0.83] 

0.53 

[0.33–0.85] 

0.58 

[0.36–0.94] 

0.60 

[0.37–0.96] 

0.60 

[0.37–0.96] 

Maternal alcohol 

consumption 

Once or more 

during 

pregnancy 

0.56 

[0.41–0.77] 

0.54 

[0.39–0.76] 

0.54 

[0.39–0.76] 

0.55 

[0.39–0.77] 

0.55 

[0.39–0.78] 

0.56 

[0.40–0.79] 

Child Growth 

Child Height cm 1.03 

[1.02–1.04] 

1.01 

[0.99–1.02] 

1.01 

[0.99–1.02] 

1.01 

[0.99–1.02] 

1.01 

[0.99–1.02] 

Child Weight kg 1.10 

[1.06–1.14] 

1.02 

[0.97–1.07] 

1.01 

[0.97–1.06] 

1.01 

[0.96–1.06] 

1.01 

[0.97–1.06] 

Child Development 

Developmental 

Milestones 

1 
2 

SD Units 1.11 

[1.06–1.16] 

1.09 

[1.04–1.15] 

1.08 

[1.03–1.13] 

1.08 

[1.03–1.13] 

Child & Family 

Functioning 

Temperament b “Easy ” 1.09 

[0.87–1.35] 

1.12 

[0.89–1.42] 

1.14 

[0.90–1.44] 

“Mid ” 0.98 

[0.76–1.26] 

0.97 

[0.74–1.29] 

0.99 

[0.75–1.32] 

“Difficult ” 1.03 

[0.68–1.54] 

1.06 

[0.68–1.67] 

1.10 

[0.70–1.74] 

Child Health Good health 

often/almost all 

the time 

1.11 

[0.70–1.76] 

1.20 

[0.74–1.94] 

1.15 

[0.71–1.86] 

( continued on next page ) 
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Table 2 ( continued ) 

Multivariate Model testing 

Predictor Reference 

Category/Units 

Bivariate 

Models 1 
1 2 3 4 5 Final 

OR OR OR OR OR OR OR 

[95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] 

Positive Parenting 

Style (Baseline) c 
< 10th Percentile 0.79 

[0.57–1.08] 

0.98 

[0.70–1.37] 

0.96 

[0.68–1.36] 

10th – 30th 

Percentile 

0.84 

[0.67–1.06] 

0.82 

[0.64–1.05] 

0.81 

[0.63–1.04] 

30th – 50th 

Percentile 

1.11 

[0.89–1.38] 

1.04 

[0.82–1.31] 

1.03 

[0.82–1.30] 

Ineffective Parenting 

Style (Baseline) 

Unit increase 1.10 

[1.05–1.16] 

1.00 

[0.94–1.06] 

1.00 

[0.94–1.06] 

Positive Parenting 

Style (Follow-Up) 

Unit increase 

Cohort 1 1.01 

[0.96–1.07] 

1.03 

[0.98–1.10] 

1.04 

[0.98–1.10] 

Cohort 2 1.08 

[0.98–1.20] 

1.07 

[0.96–1.19] 

1.07 

[0.96–1.19] 

Cohort 3 1.12 

[1.02–1.23] 

1.13 

[1.02–1.25] 

1.13 

[1.02–1.24] 

Ineffective Parenting 

Style (Follow-up) 

Unit increase 1.00 

[0.98–1.03] 

1.01 

[0.98–1.04] 

1.01 

[0.98–1.04] 

Consistent Parenting 

Style (Follow-up) 

Unit increase 1.03 

[0.99–1.06] 

1.01 

[0.98–1.04] 

1.01 

[0.98–1.04] 

PMK Depression d 50th – 70th 

Percentile 

0.91 

[0.71–1.16] 

0.87 

[0.67–1.13] 

0.86 

[0.66–1.12] 

70th – 90th 

Percentile 

0.85 

[0.66–1.09] 

0.81 

[0.62–1.07] 

0.82 

[0.62–1.07] 

> 90th Percentile 0.95 

[0.70–1.28] 

0.86 

[0.62–1.21] 

0.88 

[0.61–1.25] 

Child’s Sleep 

PMK sleep is 

interrupted by child 

Once or more 0.96 

[0.80–1.16] 

1.13 

[0.92–1.38] 

Child’s nighttime 

sleep duration 

Hours 1.07 

[1.02–1.12] 

1.06 

[1.01–1.11] 

Child’s sleep onset 

latency 

> 30 min 0.78 

[0.62–0.98] 

0.79 

[0.61–1.01] 

Child has a long 

bedtime routine 

Yes 1.01 

[0.82–1.24] 

1.09 

[0.87–1.35] 

Notes. Significant ORs ( p < .05) are bolded. 

Model 1: Demographic predictors-only. 

Model 2: Demographic and perinatal predictors. 

Model 3: Demographic, perinatal, and child physical growth predictors. 

Model 4: Demographic, perinatal, child physical growth, and developmental milestone predictors. 

Model 5: Demographic, perinatal, child physical growth, developmental milestone, and family/child functioning predictors. 

Final Model (Model 6): Demographic, perinatal, child physical growth, developmental milestone, family/child functioning, and current sleep functioning predictors. 
1 Refers to preliminary bivariate models with only one predictor (i.e., unadjusted for other predictors). All models account for nesting within cohorts. Predictors 

with multiple effect sizes per model were moderated by cohort (i.e., Child age, PMK Employment Status, Positive Parenting Style at Follow-up). 
a PMK Education – “College or university degree or higher ” is the reference group. 
b Temperament – “Easiest ” is the reference group. 
c Positive Parenting (Baseline) – “> 50th Percentile ” is the reference group. 
d Depression – “< 50th Percentile ” is the reference group. 
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p  
f having ceased napping increased with each half-unit standard devi-

tion increase in developmental milestones scores (OR = 1.08, 95%

I = [1.03–1.13]). Children’s current sleep functioning also predicted

ap status at age three; each additional hour of nighttime sleep at follow-

p was associated with increased odds that the child had ceased napping

OR = 1.06, 95% CI = [1.01–1.11]). 

. Discussion 

This study utilized nationally representative epidemiological data to

nswer basic questions about the predictors of early nap cessation, in-

ormed by the Socioecological Model. Both developmental and socio-

nvironmental factors were found to influence nap cessation by age

hree. This study provides evidence that nap cessation may be a develop-

ental marker, and that it is influenced by socioenvironmental factors.

everal of these effects correspond to small-to-medium effect sizes in-
6 
luding child non-white ethnicity, PMK working or attending school,

ow birthweight, and maternal alcohol consumption [41] . 

Our demonstrated rate of napping cessation was lower than the range

eported in a recent meta-analysis [1] . Children were 2–3 years old at

ollow-up in the current study and about 11% of these children had

eased napping. Staton and colleagues suggest that between 22.8% to

4.2% will cease napping at this age. However, this meta-analysis sug-

ested rates of napping cessation in this age range may be lower in North

merica than Europe and our findings are consistent with other repre-

entative Canadian data, suggesting some cultural differences [ 6 , 13 ].

hus, these differences may reflect the culturally attitudes toward nap-

ing in Canada. Alternatively, these differences may be explained by

apping policies in Canada at the time of data collection. Both these

xplanations are speculative and require further research. 

For example, during the data collection period of the NLSCY, some

rovinces allowed parents to choose between their child attending
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art-time kindergarten (for children as young as 3-years-old) or full-day

indergarten through an elementary school. Children may have been in

hildcare (e.g., in a daycare center or privately), or a mixture of kinder-

arten and childcare [40] . In one province (Ontario), mandatory nap

olicies were likely common in childcare settings and flexible nap poli-

ies were legislated in kindergartens at the time the data in the NLSCY

as collected [40] . To our knowledge, there are no complete records of

he napping policies across Canada for the data collection periods of the

LSCY. 

Developmental factors that positively predicted early nap cessation

ncluded older child age, the absence of perinatal risk factors (i.e., low

irthweight and maternal alcohol use during pregnancy), and greater

ttainment of developmental milestones. Older child age is frequently

ssociated with shorter nap duration worldwide, and it is well-known

hat most preschool-age children in Western countries will cease nap-

ing before 6 years old [ 1 , 6 , 11 ]. Low birthweight and having a mother

ho drank alcohol during pregnancy may delay development [26–29] .

otably, maternal alcohol consumption was indexed in this study as

aving used any alcohol during pregnancy. It is unlikely that one drink

uring pregnancy adversely impacted the child’s biological maturation

i.e., likely not teratogenic effects). This variable may co-vary with other

on-measured variables that may be causally related to a child giving

p naps at a later age, such as maternal stress. Low birthweight was sta-

istically significant; however, children’s height and weight at follow-up

ere not. These findings suggest that the growth trajectory from birth

o 3-years-old is not relevant for nap cessation. Instead, low birthweight

ay impact neural development, which in turn may influence nap cessa-

ion. These findings support a developmental trajectory of nap cessation.

The individual child factors observed in this study were largely con-

istent with previous research on predictors of child nighttime sleep and

leep problems, including child’s sex, ethnicity, and temperament. Male

hildren tend to nap for longer durations than female children [ 42 , 43 ].

e found that males are also likely to nap later into development than

emales. This may be related to earlier maturation for females. Females

emonstrate a slight advantage in language acquisition skills during

arly childhood [44] . Non-white children tend to nap more frequently

r for longer durations than white children [ 19 , 45 ]. We provide prelim-

nary longitudinal evidence that non-white children nap later into de-

elopment than white peers, suggesting possible cultural factors in nap-

ing behavior. Previous research suggests differences between ethnic

roups in parental beliefs about child sleep behavior, including where

hildren should sleep and the perception of sleep problems [46] . Cul-

ural factors also influence the timing of other developmental changes.

or example, Black children tend to be toilet trained earlier than White

hildren [47] . In addition, temperament has been found to consistently

elate to children’s nighttime sleep [15] . However, in the current study,

emperament was not a significant predictor of early nap cessation. Oth-

rs have found that temperament did not differentiate between groups

f napping and non-napping 4–6-year-old children [4] . In this previous

tudy and ours, temperament was operationalized as a unidimensional

onstruct. This conceptualization of temperament is limited. Perhaps

pecific aspects of temperament are relevant to nap cessation, such as

hythmicity and adaptability. These aspects relate to parent-reported

hild sleep problems [24] . Future research should employ more com-

lex, multi-informant measures of temperament. 

Nighttime and daytime sleep are closely linked. We found that longer

ighttime sleep duration predicted early nap cessation. Multiple aspects

f sleep change during the early years, including increasing nighttime

leep duration and decreased nightwakings [15] . It may be that better-

eveloped nighttime sleep practices cause early nap cessation, as the

hild’s daily sleep needs are satisfied by nocturnal sleep. Alternatively,

t may be that nap cessation is part of general developmental processes,

hich include the ability to self-soothe and initiate and maintain sleep

uring the night. This relation should be further investigated using more

etailed sleep measurement, such as actigraphy or sleep diaries, and

hort-term longitudinal studies (i.e., 6–12 months). These studies can
7 
xamine whether changes in nighttime sleep drive changes in daytime

leep, vice versa, or if both change in tandem. 

Situational factors such as having an older sibling and the PMK at-

ending work or school predicted early nap cessation, indicating that fac-

ors beyond maturation influence nap cessation. Specifically, children

hose PMK attended work or school were more likely to still be nap-

ing at follow-up and children with an older sibling were more likely to

ave ceased napping. These findings are novel and require replication.

here are several possible mechanisms involved. For example, children

ith older siblings may prefer to cease napping to emulate their older

ibling’s behavior. The presence of older siblings also changes the home

nvironment. Young children may find it difficult to initiate sleep dur-

ng the day if they hear their older siblings playing. Alternatively, par-

nts may have distinct napping preferences for non-firstborn children.

arental nap behavior preferences were not evaluated in this study but

ay be a proximal process which explains these relations. Parental pref-

rences may include reasons for encouraging or discouraging napping,

r personal beliefs related to when children should stop napping. Inter-

stingly and in contrast to the literature on nighttime sleep, parenting

ractices (e.g., positivity, hostility, consistency) did not predict early

ap cessation in our final model. These parenting practices may be rele-

ant for establishing new routines but may not directly relate to nap ces-

ation. For example, parents who show positivity and consistency may

e better able to establish new routines. Finally, family factors related to

ocioeconomic status (i.e., income adequacy and PMK education) were

ot predictive of early nap cessation. It is likely that more proximal fac-

ors, such as childcare attendance and practices would be relevant to

ap cessation [ 48 , 49 ]. For example, some childcare centers may have

andatory napping policies in which all children are encouraged to nap,

egardless of if they are regularly napping. There is evidence that these

olicies provide little benefit for non-habitually napping children and

ay cause harm. Thorpe and colleagues found that mandatory napti-

es do not provide post-nap reductions in cortisol [50] . Observational

esearch also suggests that nap times in childcare centers can have less

ositive and more negative emotional climates than non-sleep times

51] . Further, children that nap after they are ready to cease napping are

ikely to have longer nighttime sleep onset latencies and shorter night-

ime sleep durations, as their napping can decrease their sleep drive

52] ; this may be problematic for parents and negatively impact parent-

hild interactions at bedtime. Finally, the use of mandatory nap time

olicies may be more likely to occur in lower socioeconomic areas [48] ,

uggesting that children living in these areas may be at greater risk of

otential harms from mandatory napping policies. 

Our results provide evidence that parents, early childhood care

roviders, and related practitioners should observe and support, but not

ctively alter, children’s individual nap cessation trajectories. Except for

ighttime sleep duration, all of the nap cessation correlates identified in

his study are non-malleable. The functional benefits of napping among

reschool children are nuanced, domain-specific, and may depend on

hether the child is a habitual napper. On the one hand, children who

re no longer napping tend to perform better on receptive language and

ome cognitive tasks than still-napping children [ 6 , 8 , 9 ], which may re-

ect nap cessation as a marker of increased maturation. On the other

and, napping has been shown to improve memory consolidation in

reschoolers, although this effect tends to hold only for preschoolers

ho nap regularly [ 53 , 54 ]. Still other tasks, such as word generaliza-

ion, may be improved by napping regardless of whether the child naps

egularly [55] . However, overall, there is little evidence to suggest that

ncouraging preschool children to nap after they have naturally ceased

rovides any long-term functional benefits. However, more research on

hese functional outcomes is needed and should incorporate children’s

ap cessation timing. 

Our findings may have implications for parents, childcare providers,

nd clinicians. This paper contributes to the literature on normative

rends in napping among preschool children (e.g., [ 1 , 11 ]). It is im-

ortant for parents, childcare providers, and clinicians to be aware of
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ormative trends in nap behavior. These groups can also benefit from

nderstanding the developmental and socioenvironmental factors re-

ated to nap cessation, such as achieving more developmental mile-

tones and having an older sibling. As noted above, most the identi-

ed factors are non-malleable, suggesting that parents and childcare

roviders should support, but not actively alter, children’s transition

ut of daytime naps. The extant literature and our findings suggest that

exible napping policies, which respect the developmentally normative

ransition from biphasic to monophasic sleep among preschool-children,

hould be adopted. That is, children who nap habitually should have op-

ortunities to nap and children who no longer nap should have alternate

ctivities available (such as quiet time). This recommendation aligns

ith previous evidence from independent research groups [ 4 , 50 , 51 ],

ho have stated that there is a “need to be responsive to the individ-

al changes in [the] need, purpose, and patterns of daytime sleep in

eveloping children ” (Smith et al., 2019, p. 33). As discussed above,

hildren who attend childcare programs with mandatory napping poli-

ies and non-habitual nappers may experience rises in cortisol and less

ositive environments, particularly in lower socioeconomic neighbour-

oods [ 48 , 50 , 51 ]. More research is required to solidify these recom-

endations, including evidence specific to the developmental timing of

ap cessation and functional outcomes and further quasi-experimental

r experimental studies. 

.1. Limitations & future directions 

This study has several strengths including its large and nationally

epresentative sample (at the time of data collection), longitudinal de-

ign, and inclusion of multiple cohorts to examine the stability of pa-

ameter estimates. However, our findings should be interpreted while

onsidering several key limitations. Firstly, we employed a dichotomous

efinition of napping status (i.e., napping versus non-napping). Devel-

pmental trends suggest children transition from several naps per day,

o a single daily nap, to irregular naps, to exclusively nighttime sleep

 1 , 56 ]. These developmental trends are best captured through repeated-

easures designs with short follow-up periods (e.g., 6 months), which

re difficult to implement at a national scale. Future research should

est our predictive model using these repeated-measures designs. Sec-

ndly, our results capture several components of the socioecological

odel, including child- and parent-level factors. However, the general-

evelopmental focus of the NLSCY did not allow for interactional pro-

esses, such as sleep-specific parental attitudes or preferences, which

ave been demonstrated to influence nighttime sleep behavior [57] .

herefore, there may be additional processes, such as parental beliefs

bout naps in their children, which further predict nap cessation (New-

on et al., Unpublished Results; [58] ). Future research should examine

hese attitudinal factors and their unique contribution to napping cessa-

ion prediction. 

Thirdly, there are key limitations to our measurement. All measures

sed in this study were parent-report, and thus may be affected by bias

r common measurement issues. However, multi-informant designs are

ifficult to implement at the scale of the NLSCY. Specifically, many

reschool children attend daycares. In this study, we did not measure

ow often children were in daycare or the napping policies within these

pecific care-settings. Parents may be unaware of the day-to-day varia-

ion in sleep timing and duration while their children attend daycare.

uture research should implement multi-method designs, with special

ttention to childcare [2] . 

Fourthly, our temperament variable may be oversimplified. Specific

ubdomains of temperament may have significant impacts on daytime

leep behavior (e.g., rhythmicity, adaptability; [ 15 , 24 ]). Fifthly, our

ample underrepresents non-White children in Canada at present. The

LSCY sample was representative of the Canadian population at the

ime of data collection (1998–2005), but Canadian demographics have

ince changed. While inclusion of samples that are representative of the
8 
urrent population may be unlikely to change our observed predictive

elations, it may alter the prevalence of napping cessation. 

This manuscript presents predictors of early nap cessation (i.e., be-

ore a child’s third birthday). However, the predictors of late nap cessa-

ion (e.g., after a child’s fourth or fifth birthday) remain untested. Fu-

ure research should test the predictors of this developmental trajectory,

hile applying the socioecological model. As noted in the introduction,

revious research has largely evaluated nap duration, rather than the de-

elopmental timing of nap cessation, in relation to functional outcomes,

nd the longitudinal implications of children’s nap cessation timing re-

ain untested. 

eclaration of Competing Interest 

The authors declare that they have no known competing financial

nterests or personal relationships that could have appeared to influence

he work reported in this paper. 

cknowledgments 

The opinions expressed in this manuscript do not represent the views

f Statistics Canada. ATN received support from the NEST Doctoral Fel-

owship at the University of Western Ontario. GJR received support from

he Children’s Health Research Institute. 

upplementary materials 

Supplementary material associated with this article can be found, in

he online version, at doi: 10.1016/j.sleepe.2022.100054 . 

eferences 

[1] Staton S, et al. Many naps, one nap, none: a systematic review and meta-analysis of

napping patterns in children 0-12 years. Sleep Med Rev 2020; 50 :101247 . 

[2] Staton SL, Smith SS, Thorpe KJ. Do I really need a nap? ”: the role of sleep science

in informing sleep practices in early childhood education and care settings. Trans

Issues Psychol Sci 2015; 1 (1):32–44 . 

[3] Schwichtenberg AJ, et al. Daytime sleep patterns in preschool children with

autism, developmental delay, and typical development. Am J Intellect Dev Disabil

2011; 116 (2):142–52 . 

[4] Smith SS, et al. Correlates of naptime behaviors in preschool aged children. Nat Sci

Sleep 2019; 11 :27–34 . 

[5] Jenni OG, Carskadon MA. Sleep behavior and sleep regulation from infancy through

adolescence: normative aspects. Sleep Med Clin 2012; 7 :529–38 . 

[6] Dionne G, et al. Associations between sleep-wake consolidation and language devel-

opment in early childhood: a longitudinal twin study. Sleep 2011; 34 (8):987–95 . 

[7] Lokhandwala S, Spencer RM. Relations between sleep patterns early in life and brain

development: a review. Dev Cogn Neurosci 2022:101130 . 

[8] Lam JC, et al. The effects of napping on cognitive function in preschoolers. Journal

of developmental and behavioral pediatrics: JDBP 2011; 32 (2):90–7 . 

[9] Werchan DM, Gomez RL. Wakefulness (not sleep) promotes generalization of word

learning in 2.5-year-old children. Child Dev 2014; 85 (2):429–36 . 

10] Spruyt K, Aitken R, So K. Relationship between sleep/wake patterns, temperament

and overall development in term infants over the first year of life. Early Hum. Dev.

2008; 84 :289–96 . 

11] Iglowstein I, et al. Sleep Duration From Infancy to Adolescence: reference Values

and Generational Trends. Pediatrics 2003; 111 (2):302 . 

12] Blair PS, et al. Childhood sleep duration and associated demographic characteristics

in an English cohort. Sleep (New York, N.Y.) 2012; 35 (3):353–60 . 

13] Touchette E, et al. Genetic and environmental influences on daytime and nighttime

sleep duration in early childhood. Pediatrics 2013; 131 (6):e1874–80 . 

14] Bronfenbrenner U. The ecology of human development: experiments by nature and de-

sign . Cambridge, MA.: Harvard University Press; 1979 . 

15] Newton AT, Honaker SM, Reid GJ. Risk and Protective Factors and Processes for

Behavioral Sleep Problems among Preschool and Early School-aged Children: a Sys-

tematic Review. Sleep Med Rev 2020; 51 :101303 . 

16] Grandner MA. Addressing sleep disturbances: an opportunity to prevent car-

diometabolic disease? International Review of Psychiatry 2014; 26 (2):155–76 . 

17] Sadeh A, Tikotzky L, Scher A. Parenting and infant sleep. Sleep Med Rev

2010; 14 :89–96 . 

18] Zhang Z, et al. Correlates of Sleep Duration in Early Childhood: a Systematic Review.

Behav Sleep Med 2020:1–19 . 

19] Crosby B, LeBourgeois MK, Harsh JR. Racial differences in reported napping and

nocturnal sleep in 2- to 8-year-old children. Pediatrics 2005; 115 (1 Suppl):225–32 . 

20] Reid GJ, Hong RY, Wade TJ. The relation between common sleep problems and emo-

tional and behavioral problems among 2- and 3-year-olds in the context of known

risk factors for psychopathology. J Sleep Res 2009; 18 (1):49–59 . 

https://doi.org/10.1016/j.sleepe.2022.100054
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0001
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0002
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0003
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0004
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0005
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0006
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0007
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0008
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0009
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0010
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0011
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0012
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0013
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0014
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0015
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0016
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0017
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0018
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0019
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0020


A.T. Newton, P.F. Tremblay, L.J. Batterink et al. Sleep Epidemiology 3 (2023) 100054 

[  

[  

 

[  

 

[  

[  

[  

[  

[  

[  

[  

 

[  

[  

 

[  

[  

[  

[  

 

[  

[  

[  

[  

[  

 

[  

[  

[  

[  

[  

 

[

[  

[  

[  

[  

[  

[  

 

[  

[  

 

[  

[  

[  

 

21] Reynaud E, et al. Night-waking trajectories and associated factors in French

preschoolers from the EDEN birth-cohort. Sleep Med 2016; 27-28 :59–65 . 

22] Simard V, et al. Longitudinal study of preschool sleep disturbance: the predictive role

of maladaptive parental behaviors, early sleep problems, and child/mother psycho-

logical factors. Arch Pediatr Adolesc Med 2008; 162 (4):360–7 . 

23] Staples AD, Bates JE, Petersen IT. Bedtime routines in early childhood: preva-

lence, consistency, and associations with nighttime sleep. Monogr Soc Res Child Dev

2015; 80 (1):141–59 . 

24] Hall WA, et al. A model for predicting behavioural sleep problems in a random

sample of Australian pre-schoolers. Infant Child Dev 2007; 16 (5):509–23 . 

25] Scharf RJ, Scharf GJ, Stroustrup A. Developmental Milestones. Pediatrics in review

2016; 37 (1):25–38 . 

26] Flensborg-Madsen T, Grønkjær M, Mortensen EL. Predictors of early life milestones:

results from the Copenhagen Perinatal Cohort. BMC Pediatr 2019; 19 (1):1–11 . 

27] Flensborg-Madsen T, Mortensen EL. Predictors of motor developmental milestones

during the first year of life. Eur. J. Pediatr. 2017; 176 (1):109–19 . 

28] Gatten SL, et al. Perinatal risk factors as predictors of developmental functioning.

International journal of neuroscience 1994; 75 (3–4):167–74 . 

29] Nan C, et al. Trajectories and predictors of developmental skills in healthy twins up

to 24 months of age. Infant Behavior and Development 2013; 36 (4):670–8 . 

30] Spencer RM, Riggins T. Contributions of memory and brain development to the

bioregulation of naps and nap transitions in early childhood. Proceedings of the Na-

tional Academy of Sciences 2022; 119 (44):e2123415119 . 

31] Bandura A, McClelland DC. Social learning theory , 1. Englewood cliffs Prentice Hall;

1977 . 

32] Statistics Canada. The National Longitudinal Survey of Children and Youth (NLSCY):

detailed information for 1998-1999 (Cycle 3). 1999 March 3, 2021]; Available from:

https://www23.statcan.gc.ca/imdb/p2SV.pl?Function = getSurvey&Id = 4631 . 

33] Squires J, et al. ASQ-3 ages and stages questionnaires user’s guide . 3rd ed. Lane County,

Ore: Brookes Publishing; 2009 . 

34] Singh A, Yeh CJ, Blanchard SB. Ages and Stages Questionnaire: a global screening

scale. Bol Med Hosp Infant Mex 2017; 74 (1):5–12 . 

35] Bates JE, Freeland CA, Lounsbury ML. Measurement of infant difficultness. Child Dev

1979; 50 (3):794–803 . 

36] Strayhorn JM, Weidman CS. A parent practices scale and its relation to parent and

child mental health. Journal of the American Academy of Child Adolescent Psychiatry

1988; 27 (5):613–18 . 

37] Orme JG, Reis J, Herz EJ. Factorial and discriminant validity of the Center for Epi-

demiological Studies Depression (CES-D) scale. J Clin Psychol 1986; 42 (1):28–33 . 

38] Sadeh A. Assessment of intervention for infant night waking: parental reports and

activity-based home monitoring. J Consult Clin Psychol 1994; 62 (1):63–8 . 

39] Sadeh A. Evaluating night wakings in sleep-disturbed infants: a methodological

study of parental reports and actigraphy. Sleep 1996; 19 :757–62 . 
9 
40] Muthén LK, Muthén BO. Mplus user’s guide . 8th ed. Los Angeles, CA: Muthén &

Muthén; 1998–2017 . 

41] Chen H, Cohen P, Chen S. How Big is a Big Odds Ratio? Interpreting the Magnitudes

of Odds Ratios in Epidemiological Studies. Communications in Statistics - Simulation

and Computation 2010; 39 (4):860–4 . 

42] Cheung CHM, et al. Daily touchscreen use in infants and toddlers is associated with

reduced sleep and delayed sleep onset. Sci Rep 2017; 7 (1):1–7 . 

43] Yu X-T, et al. Parental behaviors and sleep/wake patterns of infants and toddlers in

Hong Kong. China. World Journal of Pediatrics 2017; 13 (5):496–502 . 

44] Lange BP, Euler HA, Zaretsky E. Sex differences in language competence of 3-to

6-year-old children. Appl Psycholinguist 2016; 37 (6):1417–38 . 

45] Nevarez MD, et al. Associations of early life risk factors with infant sleep duration.

Acad Pediatr 2010; 10 (3):187–93 . 

46] Milan S, Snow S, Belay S. The context of preschool children’s sleep: racial/ethnic

differences in sleep locations, routines, and concerns. Journal of Family Psychology

2007; 21 (1):20 . 

47] Choby BA, George S. Toilet training. Am Fam Physician 2008; 78 (9):1059–64 . 

48] Staton SL, et al. Mandatory nap times and group napping patterns in child care: an

observational study. Behav Sleep Med 2017; 15 (2):129–43 . 

49] Staton SL, et al. Mandatory naptimes in child care and children’s nighttime sleep.

Journal of Developmental and Behavioral Pediatrics 2015; 36 (4):235–42 . 

50] Thorpe KJ, et al. Mandatory naptimes in childcare do not reduce children’s cortisol

levels. Sci Rep 2018; 8 :4545 . 

51] Pattinson CL, et al. Emotional Climate and Behavioral Management during Sleep

Time in Early Childhood Education Settings. Early Child Res Q 2014; 29 (4):660–8 . 

52] Borbély AA, et al. The two-process model of sleep regulation: a reappraisal. J Sleep

Res 2016; 25 (2):131–43 . 

53] Kurdziel L, Duclos K, Spencer RMC. Sleep spindles in midday naps enhance learning

in preschool children. PNAS Proceedings of the National Academy of Sciences of the

United States of America 2013; 110 (43):6 . 

54] Williams SE, Horst JS. Goodnight book: sleep consolidation improves word learning

via storybooks. Front Psychol 2014; 5 :184 . 

55] Sandoval M, Leclerc JA, Gómez RL. Words to Sleep On: naps Facilitate Verb Gener-

alization in Habitually and Nonhabitually Napping Preschoolers. Child Development,

2017; 88 (5):1615–28 . 

56] Mindell JA, et al. Development of infant and toddler sleep patterns: real-world data

from a mobile application. J Sleep Res 2016; 25 (5):508–16 . 

57] Sadeh A, et al. Infant sleep and parental sleep-related cognitions. Journal of Family

Psychology 2007; 21 (1):74–87 . 

58] Newton, A.T. and G.J. Reid, Parents, Preschoolers, and Napping: the Development

and Psychometric Properties of Two Nap Belief Scales in Two Independent Samples.

Manuscript Under Review, 2022. 

http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0021
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0022
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0023
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0024
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0025
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0026
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0027
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0028
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0029
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0030
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0031
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurveyceId=4631
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0033
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0034
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0035
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0036
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0037
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0038
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0039
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0040
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0041
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0042
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0043
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0044
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0045
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0046
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0047
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0048
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0049
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0050
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0051
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0052
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0053
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0054
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0055
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0056
http://refhub.elsevier.com/S2667-3436(22)00035-X/sbref0057

	Predictors of Early Nap Cessation: Longitudinal Findings from a Large Study of Young Children
	1 Introduction
	1.1 Predictors of naps cessation
	1.2 The current study

	2 Methods
	2.1 Data and study population
	2.2 Participants and procedure
	2.3 Measures
	2.3.1 Demographic variables
	2.3.2 Perinatal variables
	2.3.3 Child growth
	2.3.4 Developmental milestones
	2.3.5 Child and parent functioning
	2.3.6 Children’s concurrent sleep functioning
	2.3.7 Outcome: napping status

	2.4 Research design and data analyses
	2.5 Approach to missing data

	3 Results
	3.1 Preliminary analyses
	3.2 Napping cessation prevalence
	3.3 Nap cessation prediction

	4 Discussion
	4.1 Limitations & future directions

	Declaration of Competing Interest
	Acknowledgments
	Supplementary materials
	References


