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StudyObjectives: To investigate whether the interaction between infant negative affectivity andmaternal depressive symptoms is associated with the degree to
which mothers perceive infant sleep to be problematic at 6 months postpartum, independent of infant sleep and sociodemographic factors.
Methods: Infant negative affectivity and maternal depressive symptoms were assessed in a sample of 59 mother–infant dyads at 6 months postpartum using
standardized measures. Mothers reported the degree to which they perceived their infant’s sleep to be problematic via an item composite of the Sleep Practices
Questionnaire. Nocturnal infant sleep variables (duration, number of awakenings) were retrieved from a 2-week infant sleep diary (maternal report).
Results: There was a significant interaction between infant negative affectivity and maternal depressive symptoms in predicting mothers’ perceived extent of
infant sleep problems. Simple slope analysis showed that high levels of depression were related to higher maternal perception of infant sleep problem scores only
among mothers of infants with high levels of negative affectivity. Moreover, infant negative affectivity and maternal depressive symptoms positively predicted
perception scores after adjustment for infant sleep, maternal age, and parity (P < .05).
Conclusions: The current study provides evidence that high levels of maternal depression combined with high levels of infant negative affectivity may contribute
tomothers’ perceptions of infant sleep problems, independent of infant sleep duration and awakenings. These findings highlight the importance for pediatricians and
other health professionals to consider infant temperament in conjunction with mothers’ depressive symptoms when addressing mothers’ concerns about infant
sleep problems.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Infant negative temperament and maternal depressive symptoms have been independently associated with
mothers’ perceptions of infant sleep problems. This study builds on previous research by examining whether the interactive relation between infant negative
affectivity and maternal depression is associated with mothers’ perceptions of infant sleep problems irrespective of infant sleep.
Study Impact: This study shows that high levels of maternal depression are associated with a greater degree of perceived infant sleep problems among
mothers of infants with high, but not low, levels of negative affectivity independent of infant sleep. Health professionals should consider infant temperament in
conjunction with mothers’ depressive symptoms when addressing mothers’ concerns about infant sleep problems.

INTRODUCTION

Sleep problems in infancy are a major source of concern for
parents and are among the most frequent reasons for pediatric
consultation in the first year of life.1,2 Parental estimates of
infant sleep problems range between 20% and 45%.3–7 How-
ever, estimates obtained from parental report do not always
correspond with those obtained from research criteria.8,9 For
example, in 1 study, 35% of mothers reported an infant sleep
problem, yet only 17% of infants met research criteria.9 It
is therefore unclear how mothers determine whether or
not their infant has a sleep problem. As pediatricians are
among the primary receivers of sleep problem complaints,
a comprehensive understanding of mothers’ perceptions
is needed.

Agrowingbodyof research suggests thatmaternal perceptions
of infant sleep problems are associated with infant sleep
parameters. Mothers’ perceptions of infant sleep problems
have been associatedwithmore frequentmother-reported infant
nighttime awakenings,4–6 greater total nocturnal wake time,8

longer sleep latency,4–6 shorter longest consecutive sleep
duration,6 and shorter daytime sleep.6 However, infant sleep
parameters only accounted for a small proportion of the variance
in maternal perceptions of infant sleep problems in these
studies.4,5 This strongly suggests that factors beyond infant
sleep are influencing mothers’ perceptions.

One such factor that has been identified in the literature is
mothers’ depressive symptoms.4,8,10 One study found an as-
sociation between elevated levels of maternal depression and
maternal report of an infant sleep problem.10 A second study
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found that elevated levels of maternal depression were asso-
ciated with more severe perceptions of infant sleep problems.4

These findings suggest that depressive symptomology may be
linked to greater negative attributions about infant sleep.

Another factor previously associated with maternal report of
infant sleep problems is negative infant temperament, often
referred to as negative affectivity.5,11 Negative affectivity refers
to individual differences in the tendency to experience and
recover from negative emotions such as fear, discomfort, and
frustration.12 In 1 cross-sectional study using a single-item
temperament measure, mothers of infants with a more diffi-
cult temperament were 1.45 times more likely to perceive their
infant as having a sleep problem, independent of infant sleep
behaviors.5 Another cross-sectional study using a multi-item
temperament questionnaire reported a significant association
between negative infant temperament and perceived extent of
sleep problems; however, this study did not includemeasures of
infant sleep.11

While both maternal depressive symptoms and negative
infant temperament seem to be independently associatedwith
maternal perceptions of infant sleep problems, it remains
unclear whether the interaction between these 2 factors might
exacerbate mothers’ perceptions of infant sleep problems. The
current study sought to build upon previous research by
assessing whether maternal depressive symptoms and infant
negative affectivity are not only uniquely associated, but also
interactively associated, with maternal perceptions of infant
sleep problems at 6 months postpartum, while accounting
for infant sleep. We hypothesized that greater depressive
symptoms and greater infant negative affectivity would be
associated with more severe perceptions of infant sleep
problems, independent of infant sleep factors. We further
hypothesized that infant negative affectivity would moderate
the relation between mothers’ depressive symptoms and their
sleep problem perceptions, such that mothers with the highest
levels of depressive symptoms would perceive the greatest
extent of sleep problems in infants with the highest levels of
negative affectivity.

METHODS

Participants and procedure
As part of a larger study investigating sleep, parental practices,
and mood in new parents, 59 mothers were recruited through
social media advertisements targeting families in the Greater
Montreal area (Quebec, Canada). Only data from the first time
point, when the mothers’ infants were 6 months old, were used
in the present study.Mothers who were at least 18 years of age
and fluent in English or French were eligible. Mothers were
excluded if they had serious obstetric complications, chronic
illnesses, congenital diseases, or any other serious medical
condition. Mothers of infants with serious medical conditions
or born at ≤ 37 weeks’ gestation were also excluded. Ques-
tionnaires were administered by 2 trained research assistants at
the participants’ homes. This study was approved by the Re-
search Ethics Board of the Hôpital en Santé Mentale Rivières-
des-Prairies (CIUSSS-NIM) and McGill University.

Measures

Infant temperament

Negative affectivity was assessed using a composite score
derived from the Infant Behavior Questionnaire–Revised (IBQ-
R).13 The IBQ-R is a 191-itemmeasure designed to assess infant
temperament between 3 and 12 months of age. Mothers were
asked to report the frequency of specific infant behaviors over the
pastweekona7-pointLikert scale,with responseoptions ranging
from 1 (never) to 7 (always). The IBQ-R comprises 14 subscales
and yields 3 overarching temperament factors (surgency/positive
affectivity, negative affectivity, and regulation/orienting). The
negative affectivity factor contains the subscales sadness, distress
to limitations, fear, and the reversed subscale of falling
reactivity.13 A factor composite for negative affectivity was
formed by averaging the responses for the relevant scales; 18
items pertaining to infant sleep were eliminated to avoid
confounding with the outcomemeasure. Higher scores on this
factor indicate greater negative affectivity. The IBQ-R has
demonstrated good internal consistency, as well as conver-
gent validity with other measures of temperament.13,14 In the
present sample, Cronbach’s α for the negative affectivity factor
was .90.

Maternal depression

Maternal depressive symptomswere assessed using the Center for
Epidemiologic Studies–Depression Scale (CES-D),15 a 20-item
measure used to assess the frequency of depressive symptoms
over the past week. Items are rated on a 4-point scale, ranging
from 0 (rarely or none of the time: <1 day) to 3 (most or all of the
time: 5–7 days). Total scores range from0 to60,with higher scores
indicating greater frequency of depressive symptomatology. The
CES-D has demonstrated good internal consistency in a sample of
pregnant and postpartum women.16 Internal consistency in the
present sample was also good, Cronbach’s α = .89.

Maternal perception of infant sleep

Mothers’ perceptions of their infant’s sleep-related behaviors
were assessed using the Sleep Practices Questionnaire, which
includes items that measure the degree to which mothers per-
ceived their infant’s sleep as problematic. Items are rated on a
5-point Likert scale, ranging from 1 (not at all a problem) to 5
(definitely a problem).17,18 A composite variable was created by
averaging the responses to the following 3 items:

1. “How much of a problem for you are your baby’s
night wakings?”

2. “Overall, how much of a problem is it for you to put
your baby to sleep at bedtime?”

3. “Howmuch of a problem for your baby is it to learn to
sleep through the night?”

Infant sleep

On 13 consecutive mornings, mothers were asked to complete
an adapted infant sleep diary19 to obtain an evaluation of their
infant’s sleep. Using arrows, mothers were asked to indicate
when they put their child to bed at nighttime (bedtime) andwhen
they took their infant out of bed in the morning (rise time).
Mothers were also instructed to shade in 15-minute intervals to
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indicate when they thought their infant was sleeping during the
night, and to not shade in intervals when they believed their
infant was awake during the night. Two sleep parameters were
derived from the sleep diary data: total nocturnal sleep duration
(minutes) and number of nocturnal awakenings. Aggregate
scores across the 13 days were computed for both sleep pa-
rameters. Mothers who had complete vs incomplete sleep diary
data did not differ on study variables (P > .05).

Covariates

Sociodemographic variables and factors that have previously
been associated with maternal perceptions of infant sleep
problemswere considered as covariates.4,20 Specifically, infant
sex, infant age (months), maternal age (years), parity, marital
status, maternal education, feeding status, and cosleeping
status (sharing a room or sleep surface vs solitary sleeping)
were included.

Statistical analysis
Prior to analyses, data were examined for the presence of univariate
and multivariate outliers. One univariate outlier (z-score > |3.29|)
for maternal depressive symptoms was detected and win-
sorized by replacing the outlying score with a value 1 unit
larger than the nearest non-outlying score.21 No multivariate
outliers were identified using Mahalanobis distance with P <
.001.21 As the distribution of depression scores was posi-
tively skewed, a square-root transformation was applied
to normalize the distribution. The transformation led to
similar results in subsequent analyses; therefore, raw scores
are reported hereafter.

The overall level of missingness was 3%. Little’s Missing
Completely at Random test revealed no pattern of missingness
[χ2 (34) =30.89,P= .62].Multiple imputationwas performedon
the missing data of study variables using the chained equation
method with 20 imputed datasets.22,23 All subsequent results are
based on multiply imputed data. A sensitivity analysis was
conducted using complete-case data to assess the robustness of
study findings.

Pearson correlations were used to examine bivariate asso-
ciations among study variables. Next, hierarchical linear re-
gression analyses were conducted to examine whether infant
negative affectivity and maternal depressive symptoms were
associated with the degree to which mothers perceived infant
sleep as problematic, independent of infant sleep and covariates.
A 2-way interaction term tested whether infant negative af-
fectivity moderated the relation between mothers’ depressive
symptoms and their perceived extent of infant sleep problems.
All continuous variables were mean centered prior to
analysis.24 To avoid reductions in statistical power, covariates
were included in the regression models only if they were sig-
nificantly correlated with the criterion. Collinearity was
assessed using the variance inflation factor.Multiple imputation
was performed in R version 3.3.2 (The R Foundation for Sta-
tistical Computing, Vienna, Austria). All other statistical an-
alyses were performed in IBM SPSS version 25.0 (SPSS, Inc,
Chicago, IL). Tests were 2-tailed, and P < .05 was considered
statistically significant.

RESULTS

Descriptive results
Table 1 presents descriptive data for sample characteristics,
sleep measures, negative affectivity, and depressive symptoms.
Mean depressive symptom scores (9.54 ±7.43)werewell below
the criterion for probable clinical depression (CES-Dscore≥16)
with only 9 mothers (15%) meeting this criterion in our
sample.15 Nearly one-third (27%) of mothers had a mean sleep
perception composite score of ≥ 3, indicating they perceived
their infant’s sleep to be somewhat to definitely a problem.

Bivariate associations
Table 2 reports Pearson r correlations among study variables.
Maternal age, parity, number of nocturnal awakenings, total
nocturnal sleep duration, infant negative affectivity, and
maternal depressive symptoms were significantly correlated
with maternal perceptions of infant sleep problems, whereas
infant sex, infant age, marital status, maternal education,
feeding status, and cosleeping status were not. Younger
mothers and those having ≥ 2 children reported more prob-
lematic infant sleep (P < .05). More infant nighttime awak-
enings, shorter total nocturnal infant sleep, higher levels of
infant negative affectivity, and higher levels of maternal de-
pression were associated with more problematic perceptions of
infant sleep (P < .05).

Regression analyses
Table 3 summarizes the results from the hierarchical re-
gression analyses.Maternal age and parity were significantly
correlated with the perception scores and were entered as
demographic covariates in step 1 of the regression models.
Total nocturnal sleep duration and number of nocturnal
awakenings were entered as infant sleep covariates in step 2.
Infant negative affectivity and maternal depressive symp-
toms were entered simultaneously as key predictor variables
in step 3, and the interaction between infant negative af-
fectivity and maternal depressive symptoms was entered in
step 4.

The full model including all predictors was statistically
significant and accounted for 63% of the variance in mothers’
perception scores. In step 1, demographics significantly
explained 25% of the variance in perception scores. Younger
age (P = .001) and being an experienced mother (P = .001) was
associated with a greater extent of perceived infant sleep
problems. Introducing infant sleep in step 2 significantly
explained an additional 10%of the variance; shorter nocturnal
sleep duration was associated with a greater extent of ma-
ternally perceived infant sleep problems (P = .036). After
adjusting for covariates in step 3, depressive symptoms and
temperament together significantly explained an additional
25% of the variance in perception scores. Higher levels of
maternal depressive symptoms (P < .001) and infant negative
affectivity (P = .02) were associated with a greater extent of
perceived infant sleep problems. Finally, the addition of the
interaction term in step 4 significantly explained an additional
4% of the variance.
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The significant interaction effect was probed with simple
slope analysis at low and high levels of the moderator (± 1 SD)
while adjusting for covariates.24 Simple slope analysis revealed
that mothers who were high in depression perceived a greater
degree of infant sleep problems if their infant was high in
negative affectivity (P< .001;Figure1). This pattern offindings
was not observed in mothers of infants with low levels of
negative affectivity (P = .97).

Specificity analyses
Given that there is evidence for a bidirectional link between
maternal depression and infant sleep,4,8,10 hierarchical regres-
sionmodelswere conducted inwhich the predictor and outcome
variables were switched to investigate whether infant negative
affectivity moderated the relation between mothers’ perception
of infant sleep problems and their depressive symptoms.Results
yielded a nonsignificant interaction both prior to (β = .05, P =
.74, sr2 = .002) and after (β = −.003, P = .98, sr2 = .000) ad-
justment for infant sleep, maternal age, and parity.

Sensitivity analyses
Two sensitivity analyses were conducted. First, results from the
complete-case dataset were compared with those obtained from
multiple imputation methods; minimal differences in estimates
were observed. Second, results using nontransformed depres-
sion scores were compared with those using transformed de-
pression scores. Sensitivity analyses based on transformed data
yielded similar results (data not shown).

DISCUSSION

Consistent with our hypotheses, we found that higher levels
of maternal depressive symptoms and infant negative affec-
tivity were associated with a greater degree of perceived infant
sleep problems. Moreover, the present results add to current
knowledge by showing that infant negative affectivity mod-
erated the relation between mothers’ depressive symptoms
and their perceptions of infant sleep problems. Mothers high
in depression perceived a greater degree of infant sleep prob-
lems if their infant was high, but not low, in negative affectivity.
Importantly, these associations were found irrespective of in-
fant sleep, maternal age, and parity. In our sample, 27% of
mothers perceived their infant’s sleep to be somewhat to def-
initely a problem, which is consistent with the range reported in
the literature.4,5

The presence of actual sleep disturbances is the most evident
factor to explain perceptions of infant sleep problems. Indeed,
previouswork indicates that mothers aremore likely to perceive

Table 1—Sample demographics and descriptive data.

Characteristics Values

Infant sex: female, n (%) 27 (46)

Infant age (months), mean (SD) 6.04 (0.40)

Maternal age (years), mean (SD) 32.97 (3.76)

Married or cohabitating, n (%) 57 (97)

Parity, n (%)

Primiparous 24 (41)

Multiparous 35 (59)

Last obtained diploma, n (%)

College/professional 12 (20)

University (Bachelor’s) 24 (41)

University (Master’s) 20 (34)

University (Doctorate) 3 (5)

Exclusive breastfeeding, n (%) 43 (73)

Co-sleeping, n (%) 26 (44)

Infant sleep, mean (SD)

Total nocturnal duration (min) 589.79 (59.33)

Number of awakenings 2.13 (1.18)

Negative affectivity (IBQ-R), mean (SD) 2.77 (0.78)

Maternal depression (CESD), mean (SD) 9.54 (7.43)

Perceived sleep problem score (SPQ),
mean (SD)

2.33 (0.95)

Based on multiply imputed data. n = 59. CESD = Center for Epidemiologic
Studies–Depression Scale, IBQ-R = Infant Behavior Questionnaire–
Revised, SD = standard deviation, SPQ = Sleep Practices Questionnaire.

Table 2—Zero-order Pearson correlations between predictors and degree of infant sleep perceived as problematic.

1 2 3 4 5 6 7 8 9

1. Perceived sleep problem —

2. Maternal age −.29* —

3. Parity .28* .35** —

4. Feeding status .05 .07 .27* —

5. Co-sleeping status .16 .24 .32* .08 —

6. Nocturnal sleep duration −.43** .04 −.28* −.17 −.40** —

7. Number of awakenings .34** −.003 .37** .42** .40** −.62*** —

8. Negative affectivity .54*** −.37** .12 .01 .15 −.19 .05 —

9. Maternal depression .48*** −.11 .09 −.12 −.10 .04 −.16 .35** —

Based on multiply imputed data. n = 59. Infant sex: boy (0)/girl (1); parity: primiparous (0)/multiparous (1); feeding status: nonexclusive breastfeeding
(0)/exclusive breastfeeding (1); co-sleeping status: solitary sleeping (0)/co-sleeping (1). *P < .05. **P < .01, ***P < .001.
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an infant sleep problem when their infant wakes up more fre-
quently during the night.4–6 In our sample, the frequency of
nighttime awakenings was correlated with mothers’ perceived
extent of sleep problems; however, it was not a significant
predictor in adjusted analyses. Shorter daytime sleep duration,
but not nocturnal sleep duration, was also previously associated
with an increased likelihood of mothers perceiving an infant
sleep problem.6 Conversely, our study found that shorter
infant nocturnal sleep duration was associated with a greater
degree of maternally perceived problematic infant sleep.
This inconsistency may be, in part, explained by a difference
in sleep variables, the type of sleep and temperament
measures used, variables controlled for, and the age at
sleep perception assessment, which varied between 0 and
36 months postpartum.

Our results also showed that infant negative affectivity and
maternal depressive symptoms were uniquely associated with
more severe perceptions of infant sleep problems. These results
are consistent with prior research that found that negative infant
temperament5,11 and maternal depression4,8,10 were associated
with mothers’ perceptions of an infant sleep problem. Fur-
thermore, we found that infant negative affectivity moderated
the relation between mothers’ depressive symptoms and their
perceived extent of infant sleep problems. More specifically,
mothers with higher levels of depression who had infants with

high levels of negative affectivity reported themost problematic
infant sleep. This relationshipwas not present amongmothers of
infants with low levels of negative affectivity. Importantly,
these findings were independent of infant nocturnal sleep du-
ration and awakenings. This indicates that high levels of de-
pressive symptomatology coupled with high levels of infant
negative affectivity contribute to mothers’ perceptions, irre-
spective of the duration or fragmentation of their infant’s sleep.

Infants who are high in negative affectivity experience
negative emotions with greater intensity and frequency and
have more difficulty self-soothing than other infants.12 As these
infants typically need their parents to comfort them more fre-
quently and intensively at bedtime and during the night,mothers
may be more likely to perceive their infant’s sleep as prob-
lematic, creating a bidirectional loop. It is also plausible that
mothers of infants with greater negative affectivity are more
likely to perceive their infants asmore difficult in general, across
various spheres of development, including sleep.25,26 Depressed
mothers might also have more biased perceptions of their in-
fant’s sleep. This explanation would be consistent with cog-
nitivemodels of depression that posit that depressed individuals
are more likely to have negative cognitive biases.27 Moreover,
according to the diathesis stress hypothesis, some individuals
are more vulnerable to the adverse effects of negative experi-
ences and exposures than others.28 It is possible that mothers

Table 3—Summary of hierarchical regression analysis for predicting perception of infant sleep as problematic score.

Step Predictor Variables F ΔF R2 ΔR2 B (SE) 95% CI β sr2

1

Sociodemographic 9.37 9.37 .25 .25

Maternal age −0.11 (0.03) [−0.18, −0.05] −.45 .17**

Parity 0.83 (0.24) [0.36, 1.31] .43 .16**

2

Infant sleep 7.14 3.93 .35 .10

Maternal age −0.10 (0.03) [−0.16, −0.04] −.39 .13**

Parity 0.61 (0.25) [0.11, 1.10] .32 .07*

Nocturnal sleep duration −0.005 (0.002) [−0.009, −0.000] −.31 .06*

Number of awakenings −0.03 (0.12) [−0.21, 0.27] .04 .001

3

Temperament and depression 12.72 15.96 .60 .25

Maternal age −0.05 (0.03) [0.10, 0.005] −.19 .03†

Parity 0.27 (0.21) [−0.15, 0.69] .14 .01

Nocturnal sleep duration −0.004 (0.002) [−0.007, 0.000] −.23 .03†

Number of awakenings 0.16 (0.10) [−0.03, −0.36] .20 .02

Negative affectivity 0.31 (0.13) [0.05, 0.57] .26 .05*

Depression 0.05 (0.01) [0.03, 0.08] .40 .13***

4

Interaction term 12.63 5.48 .63 .04

Maternal age −0.04 (0.03) [−0.10, 0.01] −.17 .02

Parity 0.29 (0.20) [−0.11, 0.69] .15 .02

Nocturnal sleep duration −0.004 (0.002) [−0.007, −0.000] −.24 .03*

Number of awakenings 0.14 (0.09) [−0.05, 0.33] .17 .02

Negative affectivity 0.38 (0.13) [0.12, 0.63] .31 .06**

Depression 0.03 (0.01) [0.005, 0.006] .26 .04*

Affectivity × depression 0.04 (0.02) [0.006, 0.08] .24 .04*

Based on multiply imputed data. n = 59. †P < .10, *P < .05, **P < .01, ***P < .001. CI = confidence interval. sr2 = squared semi-partial correlation coefficients
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high in depression are more vulnerable to the negative affec-
tivity of their infants, thus increasing the extent to which they
perceive their infant’s sleep as problematic.

The present findings have important clinical and research
implications. They underscore the importance of better un-
derstandingmaternal sleep problem perceptions. Clinicians and
researchers should not merely ask mothers if their infant has a
sleep problem (yes/no) but rather inquire about the reasoning
behind their perception and explore factors other than sleep,
such as those found in our study, that may be uniquely or in-
teractively influencing their perception. When clinicians and
researchers rely exclusively on maternal report of the presence
of a sleep problem, what is labeled as a sleep problem by the
mother could sometimes reflect a more complex and prob-
lematic familial situation that should be further investigated.
Finally, present results also showed that more problematic
perceptions of infant sleep were associated with having ≥ 2
children.Having>1 child likely complicates sleepmanagement
since parents need to balance the demands of multiple children.
Clinicians should therefore also consider this factor when
addressing mothers’ concerns about infant sleep problems.

Some limitations should be noted. First and foremost, the
study design was cross-sectional, which precludes establishing
cause-and-effect relationships among studied variables. How-
ever, we attempted to address this limitation by conducting a
specificity analysis; we found that negative affectivity did not

interact with mothers’ perceived extent of infant sleep problems
to predict depression scores. Second, although we adjusted for
maternal age and parity, most of the mothers in this study were
highly educated and married or cohabitating with a partner,
which limits the generalizability of the findings. Third, all
measures were reported by mothers. It is therefore unclear
whether mothers’ depressive symptoms influenced their ratings
of infant sleep or temperament. It will be important for future
studies to examine whether more objectivemeasures of sleep
(eg, actigraphy) and temperament (eg, behavioral assess-
ment) yield similar results. Finally, the sample size was
relatively small, and in turn, the statistical power was low.
Despite this limitation, significant results in line with our
hypotheses were found. Optimally, findings should be replicated
in a larger sample.

CONCLUSIONS

This study advances the literature by examining the moderating
role of infant negative affectivity in the relation between
mothers’ depressive symptoms and their degree of perceived
infant sleep problems. While more research on the temporal
sequencing of relationships is warranted, we found that higher
infant negative affectivity exacerbated the association between
depressive symptoms and perceptions of infant sleep problems

Figure 1—Extent of maternally perceived infant sleep problems as a function of the interaction between maternal depressive
symptoms and infant negative affectivity.

***P < .001.
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among mothers, such that mothers who are high in depressive
symptomatology perceived a greater extent of infant sleep
problems if their infant was also high, but not low, in negative
affectivity. Given this finding, pediatricians and other health
professionals should consider an infant’s temperament coupled
with the mother’s depressive symptoms when consulting
mothers’ concerns about infant sleep. As these factors play a
role beyond infant sleep, mothers who report an infant sleep
problem may benefit from sleep interventions that also target
well-being and coping with negative infant temperament.

ABBREVIATIONS

CES-D, Center for Epidemiologic Studies–Depression Scale
IBQ-R, Infant Behavior Questionnaire–Revised
SPQ, Sleep Practices Questionnaire

REFERENCES

1. Forsyth BW, Leventhal JM, McCarthy PL. Mothers’ perceptions of problems of
feeding and crying behaviors:; a prospective study. Am J Dis Child. 1985;139(3):
269–272.

2. Thiedke CC. Sleep disorders and sleep problems in childhood. Am Fam
Physician. 2001;63(2):277–284.

3. Bayer JK, Hiscock H, Hampton A, Wake M. Sleep problems in young infants
and maternal mental and physical health. J Paediatr Child Health. 2007;43(1-2):
66–73.

4. Hiscock H, Wake M. Infant sleep problems and postnatal depression: a
community-based study. Pediatrics. 2001;107(6):1317–1322.

5. Loutzenhiser L, Ahlquist A, Hoffman J. Infant and maternal factors associated
with maternal perceptions of infant sleep problems. J Reprod Infant Psychol. 2012;
29(5):460–471.

6. Sadeh A, Mindell JA, Luedtke K,Wiegand B. Sleep and sleep ecology in the first
3 years: a web-based study. J Sleep Res. 2009;18(1):60–73.

7. Armstrong KL, Quinn RA, Dadds MR. The sleep patterns of normal children.
Med J Aust. 1994;161(3):202–205.

8. Karraker KH, Young M. Night waking in 6-month-old infants and maternal
depressive symptoms. J Appl Dev Psychol. 2007;28(5-6):493–498.

9. Morrell JM. The role of maternal cognitions in infant sleep problems as
assessed by a new instrument, the maternal cognitions about infant sleep
questionnaire. J Child Psychol Psychiatry. 1999;40(2):247–258.

10. Orhon FS, Ulukol B, Soykan A. Postpartum mood disorders and maternal
perceptions of infant patterns in well-child follow-up visits. Acta Paediatr. 2007;
96(12):1777–1783.

11. Sorondo BM, Reeb-Sutherland BC. Associations between infant temperament,
maternal stress, and infants’ sleep across the first year of life. Infant Behav Dev.
2015;39:131–135.

12. Rothbart MK, Ahadi SA, Hershey KL, Fisher P. Investigations of temperament at
three to seven years: the Children’s Behavior Questionnaire. Child Dev. 2001;
72(5):1394–1408.

13. Gartstein MA, Rothbart MK. Studying infant temperament via the revised infant
behavior questionnaire. Infant Behav Dev. 2003;26(1):64–86.

14. Parade SH, Leerkes EM. The reliability and validity of the Infant Behavior
Questionnaire-Revised. Infant Behav Dev. 2008;31(4):637–646.

15. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1(3):385–401.

16. Mosack V, Shore ER. Screening for depression among pregnant and
postpartum women. J Community Health Nurs. 2006;23(1):37–47.

17. GermoGR, Chang ES, Keller MA, GoldbergWA. Child sleep arrangements and
family life: perspectives from mothers and fathers. Infant Child Dev. 2007;16(4):
433–456.

18. Keller MA, Goldberg WA. Co-sleeping: help or hindrance for young children’s
independence? Infant Child Dev. 2004;13(5):369–388.

19. Acebo C, Sadeh A, Seifer R, Tzischinsky O, Hafer A, Carskadon MA. Sleep/
wake patterns derived from activity monitoring and maternal report for healthy 1- to
5-year-old children. Sleep. 2005;28(12):1568–1577.

20. Ramos KD, Youngclarke D, Anderson JE. Parental perceptions of sleep
problems among co-sleeping and solitary sleeping children. Infant Child Dev. 2007;
16(4):417–431.

21. Tabachnick BG, Fidell LS. Using Multivariate Statistics. 7th ed. Boston, MA:
Pearson; 2019.

22. Enders CK. Applied Missing Data Analysis. New York: Guilford Press; 2010.

23. Azur MJ, Stuart EA, Frangakis C, Leaf PJ. Multiple imputation by chained
equations: what is it and how does it work? Int J Methods Psychiatr Res. 2011;
20(1):40–49.

24. Aiken LS, West SG. Multiple Regression: Testing and Interpreting Interactions.
Thousand Oaks, CA: Sage; 1991.

25. Martini J, Petzoldt J, Knappe S, Garthus-Niegel S, Asselmann E, Wittchen HU.
Infant, maternal, and familial predictors and correlates of regulatory problems in
early infancy: the differential role of infant temperament and maternal anxiety and
depression. Early Hum Dev. 2017;115:23–31.

26. Petzoldt J, Wittchen HU, Einsle F, Martini J. Maternal anxiety versus depressive
disorders: specific relations to infants’ crying, feeding and sleeping problems.Child
Care Health Dev. 2016;42(2):231–245.

27. TasmanA, Kay J, Lieberman JA, First MB, RibaMB.Psychiatry. Chichester, UK:
John Wiley & Sons; 2015.

28. Pluess M, Belsky J. Vantage sensitivity: individual differences in response to
positive experiences. Psychol Bull. 2013;139(4):901–916.

ACKNOWLEDGMENTS

The authors thank members of the Once Upon a Night research group at McGill
University for their contribution.

SUBMISSION & CORRESPONDENCE INFORMATION

Submitted for publication October 13, 2020
Submitted in final revised form February 2, 2021
Accepted for publication February 2, 2021
Address correspondence to: Marie-Hélène Pennestri, PhD,
Department of Educational and Counselling Psychology, McGill University, 3700
McTavish St, Montreal QC, H3A 1Y2, Canada; Tel: 1 514 398-8079;
Email: marie-helene.pennestri@mcgill.ca

DISCLOSURE STATEMENT

All authors have seen and approved the manuscript. Work for this study was performed
at McGill University. This study was supported by the Social Sciences and Humanities
Research Council (SSHRC), the Fonds de la Recherche en Santé du Québec (FRQS),
the Centre Intégré Universitaire de Santé et de Services Sociaux du Nord-de-I’lle-de-
Montréal (CIUSSS-NIM), and McGill University. The authors report no conflicts
of interest.

Journal of Clinical Sleep Medicine, Vol. 17, No. 6 June 1, 20211285

R Burdayron, BP Butler, M-J Béliveau, et al. Temperament, maternal depression, and infant sleep
D

ow
nl

oa
de

d 
fr

om
 jc

sm
.a

as
m

.o
rg

 b
y 

K
ir

st
en

 T
ay

lo
r 

on
 M

ar
ch

 2
, 2

02
2.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

C
op

yr
ig

ht
 2

02
2 

A
m

er
ic

an
 A

ca
de

m
y 

of
 S

le
ep

 M
ed

ic
in

e.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 

mailto:marie-helene.pennestri@mcgill.ca

	Perception of infant sleep problems: the role of negative affectivity and maternal depression
	Outline placeholder
	Participants and procedure
	Measures
	Infant temperament
	Maternal depression
	Maternal perception of infant sleep
	Infant sleep
	Covariates

	Statistical analysis
	Descriptive results
	Bivariate associations
	Regression analyses
	Specificity analyses
	Sensitivity analyses



