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1 | INTRODUCTION
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Abstract

Aim: To understand why some parents are less sensitive to infant cues than others, we
need to understand how healthy parents respond, and how this is influenced by fac-
tors such as sleep deprivation. Here, we examined whether sleep deprivation alters
the self-infant-prioritisation effect in a population of first-time mothers within their
first year of motherhood.

Methods: The study took place at Aarhus University Hospital in Denmark from
August 2018 until February 2020. First-time mothers were recruited through Midwife
clinics, national and social media. All women completed a perceptual matching task
including an infant category. The mothers were divided into two groups depending
on their sleep status: below or above 7 h of average night-time sleep, measured with
actigraphy.

Results: Forty-eight first-time mothers at the age of 29.13 + 3.87 years were included.
In the sleep-deprived group, the infant category was statistically significantly higher
in accuracy (p = 0.005) and faster in reaction time (p <0.001) than all other categories.
In contrast, in the non-sleep-deprived group, there was no statistically significant dif-
ference between self and infant, neither in accuracy, nor reaction time.

Conclusion: Sleep-deprived new mothers strongly prioritised infants over self, while

non-sleep-deprived new mothers showed no prioritisation of the self over the infant.

KEYWORDS
infant, parenting, perception, self-concept, sleep

biological ageing of mothers who on average slept <7 h per night.!

Becoming a parent for the first time is a life-changing event, often fol-
lowed by a period of sleep disruption due to the newest addition to the
family. The sleep disruption experienced within the first year of par-
enthood can be rather intrusive. A study examining the epigenetic age

of new mothers before and 1year after birth-giving found accelerated

This effect was only significant for sleep duration, while there was no
correlation between subjective sleep quality and biological ageing.1
Moreover, sleep research has found that the longer time you sleep
<7h per night in a row, the more attention lapses you have.>?

For several decades, researchers have examined how humans

navigate and prioritise information. Hence, a self-prioritisation
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effect has been found in different cognitive domains such as at-
tention, perception, memory and decision making.*” This self-
prioritisation is thought to help us navigate between social salient
and less salient information, which in turn influences human
behaviour.>™

Until 2022, no studies had examined the life-changing effects
of parenthood on the self-prioritisation effect. A study by Hggholt

etall°

included an infant category in a perceptual matching task and
found a shift from self-prioritisation to infant prioritisation in first-
time parents. This demonstrated the profound behavioural changes
occurring when becoming a parent for the first time.

The self-prioritisation effect has been shown to depend on sev-
eral brain networks including the ventromedial prefrontal cortex
and the left posterior superior temporal sulcus.*¢7* The activity
of these areas are affected by sleep deprivation, along with large
brain networks involved in attention, memory, emotions, decision
making, and resting-state networks.”2"*> Hence, we hypothesise
that the self-infant-prioritisation effect is modified during sleep
deprivation.

In this study, we used a modified version of the perceptual
matching task including an infant category10 to investigate the self-
infant-prioritisation effect in new first-time mothers where some

were sleep deprived and some were not.

2 | METHODS

2.1 | Participants

The study recruited 48 first-time mothers. After data collection,
the participants were divided into two groups based on their total
amount of night-time sleep. The mothers sleeping on average above
7 h of night-time sleep will be referred to as the non-sleep-deprived
group, while the mothers sleeping on average below 7 h of night-time
sleep will be referred to as the sleep-deprived group. There were no
statistically significant differences between the two groups. See
Table 1 for group characteristics. All participants were recruited
through social media such as Facebook, local and national media,
and bulletin boards in public areas. Before inclusion, all participants
were screened for inclusion and exclusion criteria (see below) and
filled out a consent form. The study was approved by the Ethics
Committee of the Central Denmark Region (approval number:
2021-41) and was conducted at Aarhus University Hospital from
August 2018 until February 2020, when it was stopped due to the
COVID-19 pandemic. The Declaration of Helsinki was followed in all
experimental procedures.

The participants included were healthy first-time mothers with
an age above 18years. The exclusion criteria were: a score of 11 or
above on the Edinburgh Postnatal Depression Score; comorbid psy-
chiatric disorder; use of sleep medication; caffeine intake on the day
of data collection; a history of sleep disorders; more than two night
shifts per week; and uncorrected visual impairment causing inability
to participate in the visual test.

Key Notes

e To understand why some parents are less sensitive to
infant cues than others, we need to understand how
healthy parents respond, and how this is influenced by
factors such as sleep deprivation.

e For the first time, we show how infant prioritisation is
enhanced when being a healthy sleep deprived first-
time mother.

e We suggest to investigate the self-infant-prioritisation
effect in women suffering from postnatal depression.

2.2 | Study design
The study was designed as a cross-sectional behavioural study. After
inclusion, the participants were equipped with a GENEActiv original
actigraph (Activinsights). An actigraph is an accelerometer that de-
tects movement during sleep and is used to estimate different sleep
parameters, such as total night-time sleep. The participants were
also asked to fill out a 7-day sleep diary. The participants had their
daily activity and sleep measured continuously with the actigraphy
and filled out the sleep log for 1week before and after the day of
testing, resulting in sleep data for 2weeks in total.

The study was not preregistered, and data and code will be made
available on reasonable request. See the experimental design in
Figure 1. For details on procedure, stimuli, task, the Postpartum Bonding

16,17

Questionnaire and Edinburgh Postnatal Depression Scale,*® please

refer questionnaire section on page 1 of the Appendix S1.

2.3 | Analysis

For each trial, accuracy and reaction time was recorded, and data
were stored as text files. The data were extracted into a Microsoft
Excel sheet using a (Visual studio 2019) C++ script. After extrac-
tion, we excluded all trials with a reaction time below 150 ms, as
this was considered non-conscious. Next, we identified and ex-
cluded outliers using the robust regression and outlier removal
method in Prism 9 software.!” This was carried out with a Q set at
1%. In total, 5.9% of the trials were removed. The remaining tri-
als were grouped according to shape category: infant, self, mum,
friend and stranger. Furthermore, the data were divided depend-
ing on whether the label had matched or not, thus creating 10
different groups in total, with a matched and non-matched ver-
sion of all five categories (Figure 1). The number of included trials
per category for the good sleepers varied between 855-879 trials
and 749-791 trials for the bad sleepers, giving an average amount
of trials per category per participant of 34.55 for the non-sleep-
deprived group (34.55+0.09) and 33.1 (33.01+0.35) for the
sleep-deprived group. Hence, the sleep-deprived group missed
more trials on a statistically significant level (p = 0.00001).
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TABLE 1 Demographics of the two groups

ACTA PZEDIATRICA RYY S

Age (years)

Infant age (month)
Fertility treatment
Educational level®
Bonding

EPDS

Lefthanded

Above 7h (n = 25)

29.2+3.34 (n = 25)
7.22+1.85 (n = 25)
1(4.8%) (n=21)
2.8+2.74 (n = 25)
6.87+4.31 (n = 15)
4+2.27 (n=25)
1(4%) (n = 25)

Below 7h (n = 23)

29.04+4.45 (n=23)
7.45+2.36 (n = 23)
3(14.3%) (n = 21)
2.7+2.66 (n=23)
6.85+3.24 (n=13)
4.29+3.05 (n=21)
3(13%) (n=23)

p-value? All mothers (n = 48)
0.7736 29.13+3.87 (n =48)
0.6948 7.33+2.09 (n =48)
0.3106 4(9.5%) (n = 42)
0.9655 2.75+2.70 (n = 48)
0.6104 6.85+3.78 (n = 28)
0.2984 4.13+2.63 (n=46)
0.2717 4(8.3%) (n=48)

Mann-Whitney U-test.

bScored from 0-7 based on the Educational levels defined by the Danish Ministry of Children and Education.?’
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[ 2 @, [ 23
d d d

Group 1:
All mothers

Group 2: Group 3:
Non-sleep deprived Sleep deprived

(8)
(D)

You = ‘

Yourinfant= 4
Your mum =

Your friend =

[ |
Astranger= 4

500 ms

100 ms

800-1650 ms

You match

Yon non-match
Infant match
Infant non-match
Mum match
Mum non-match
Friend match
Friend non-match
Stranger match

Stranger non-match

FIGURE 1 Overview of experimental design and groups 1-3. (A) Representation of the three groups. Group 1 consisted of all mothers
disregarding the amount of total night-time sleep. Group 2 was the non-sleep-deprived group. Group 3 was the sleep-deprived group.

(B) First, the participants were given a few minutes to learn the label-shape pairings, for example, “you are represented by a circle, your
infant by a triangle, etc.” (C) Next, the participants went through a practice round of 20 trials before the actual experiment started. When
the experiment started, the participants saw a white fixation cross in the centre of the screen for 500 ms, followed by the pairing which
appeared for 100ms. After the stimulus, the participants had 800-1650ms to respond. For 500 ms after their response, the result would
appear on the screen showing whether the response was correct, false, or too slow. Then, the next trail started. (D) The reaction time and
accuracy were extracted for both matched and non-matched trials resulting in 10 categories in total as demonstrated in the figure. Matched
means that the shape-label pairing was correct (for instance the label you displayed with a circle). Non-matched means that the shape-label
pairing was incorrect (for instance the label you displayed with a pentagon).

Since the data were not normally distributed, all 10 groups were
bootstrapped. Normality tests were completed using the following
tests with « 0.05: Anderson-Darling test, D'Agostino & Pearson test,
Shapiro-Wilk test and Kolmogorov-Smirnov test. All the tests were
performed using GraphPad Prism 9.2.0 (283) for Mac OS GraphPad
Software (www.graphpad.com?°).

Scatterplots and the bootstrapped mean, standard error of the
mean and 95% confidence intervals were all done using MatlabR2016

while forest plots were made in Microsoft@ Excel for Mac, Version

16.54. p values were calculated using Mann-Whitney U-tests in
MatlabR2016 on raw data.

Actigraphy data were analysed using the GGIR package version
2.4-0 in R version 3.6.1. The GGIR package is a standardised tool
for actigraphy analysis,??? Please see Actigraphy Settings page 6
in Appendix S1 for details on settings. To get a better average of the
habitual night-time sleep duration (Total Sleep Time, night) of the
participants, the sleep log data were added to the analysis of actig-
raphy data as guidance for the period of time in bed. The mean total
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FIGURE 2 Infant prioritisation was strongest in sleep-deprived
mothers. (A) Scatterplots for all the new mothers. Reaction time
and accuracy of the bootstrapped data sets for the five categories:
infant, self, mum, friend, stranger. Notice the slight overlap
between infant and self (in the lower right corner). (B) Scatterplots
for the new mothers with a total night-time sleep above 7h. Notice
the complete overlap between infant and self. (C) Scatterplots for
the new mothers with a total night-time sleep below 7 h. Notice the
infant category had the highest accuracy and lowest reaction time).

night-time sleep duration per week was averaged together for the
2weeks. We did not find any statistically significant differences be-
tween the first and second week of total night-time sleep duration.

For participants who had only 1week of actigraphy measurements

the average of that week was used.

3 | RESULTS

All three groups are represented with scatterplots of accuracy as a
function of reaction time for every category in the matched data sets
in Figure 2. The scatterplot demonstrates an infant-prioritisation
trend for all new mothers. The mothers who slept more than 7h
per night, with a mean of 7.68h+0.40 h, displayed equal self and
infant prioritisation. Meanwhile, the mothers who slept <7h per
night, with a mean of 6.39h+0.77 h, clearly demonstrated an infant-
prioritisation effect. This was both demonstrated with faster reac-
tion times and higher accuracy in the infant category than in any
other category (Figure 2).

There were no significant differences between the non-
matched data sets, apart from in the self and stranger category
in the non-sleep-deprived group; hence, these will not be pre-
sented in this study. For details on non-matched data sets, refer
Appendix S1, page 2. For details on the mean, standard error of
the mean and 95% confidence intervals of matched data sets, see
Appendix S1, page 3.

For each of the categories in all three groups, we constructed for-
est plots of the mean and 95% confidence intervals for a visualisation
of the significant results as can be seen in Figure 3. The forest plots
show a consistent friend-stranger cluster with significantly lower
accuracy and longer reaction time than the other three categories
in all three groups. Self, mum and infant are creating different clus-
ters either together or by themselves in the three different groups.
Interestingly, the mothers who were not sleep deprived showed an
equal self and infant prioritisation both regarding accuracy and reac-
tion time, while the sleep-deprived mothers showed a clear infant pri-
oritisation both in accuracy (p = 0.005) and reaction time (p <0.001).

Finally, when the reaction times for the two groups were com-
pared, it was clear, that the sleep deprived mothers had the fastest
reaction time of all in the infant category (p<0.001), with a mean
reaction time of 621.22ms (606.48-636.82), compared to the non-
sleep-deprived group with a reaction time of 659.03ms (646.44-
672.04). This was also reflected in the overall data set including all
participants, where there was no significant self or infant prioritisa-
tion regarding accuracy, but a significant infant prioritisation regard-

ing reaction time.

4 | DISCUSSION

The results showed that sleep-deprived first-time mothers focused
more on the infant than on themselves compared to matched first-
time mothers without sleep deprivation. This provides evidence for
an evolutionary survival of the species hypothesis, where the well-
being of the infant overrules all other concerns when the mother is
in a distressed state such as sleep deprivation.
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FIGURE 3 Forest plots for all three groups. Forest plot, for all new mothers, of the mean and 95% confidence intervals for accuracy
(A+B) and reaction time (C+ D). (A+ B) Notice there was no statistically significant difference in accuracy between infant and self for all new
mothers and the non-sleep-deprived mothers (Above 7), while there was a significant infant prioritisation for sleep-deprived mothers (Below
7). (C+D) Notice the significant infant prioritisation for all new mothers and the sleep deprived group (Below 7) compared to the equal self
and infant prioritisation in the non-sleep-deprived group (Above 7). Furthermore, the fastest reaction time was seen for the sleep-deprived-

mothers in the infant category.
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When looking at the data for all 48 new mothers, there was no
distinct self- or infant-prioritisation effect regarding accuracy, but a
significant infant prioritisation regarding reaction time. These find-
ings resemble results from previous research examining the change
from self to infant prioritisation in first-time parents.'®

When splitting the data according to sleep deprivation (average
objective night-time sleep above or below 7h), the sleep-deprived
group was significantly faster in the infant category than in any other
category in both groups. This is a surprising result considering that

2 and

sleep loss usually has been shown to prolong the reaction time,
<7h of sleep per night for 14days is found to increase the amount
of attention lapses.?® Importantly, this is a specific effect given that
sleep deprivation is still driving an increase in attention lapses as
shown by the lower number of total trials in the sleep-deprived group.

Please note that for the non-matched data sets, in accordance

with previous research,*1%24

we did not find significant differences
among the means of the different categories. However, for the self
and stranger categories in the non-sleep-deprived group we found
a statistically significant difference. This is most likely a type one
error considering the results of previous research, but an alternative
hypothesis could be that the increased level of rest enhances per-
ception, thus creating a self-prioritisation effect in the non-matched
data set. This seems likely, considering the decreased attention span
seen during even low levels of sleep deprivation.*

With regards to our findings, one hypothesis for the results in
the two groups of new mothers could be that the mothers who were
not sleep-deprived were simply not as alert to the infant cues, such
as crying as the sleep-deprived mothers and thus, did not wake
up as often as the more sensitive mothers. If so, we would expect
to find significant differences among the two groups in either the
Postpartum Bonding Questionnaire or the Edinburgh Postnatal
Depression Score, with mothers who were not sleep-deprived hav-
ing a higher risk of impaired bonding or more severe symptoms of de-
pression resulting in lower sensitivity towards infant cues. However,
this was not the case, which is seen in Table 1.

An alternative explanation could potentially be found in the level
of partner involvement. One might expect that the partners of the
women in the non-sleep deprived group were more involved in the
caregiving than the partners in the sleep-deprived group were. The
increase in partner involvement could be a sign of early onset of
postnatal depression, where the partner is taking over caregiving
responsibilities as the mother is slowly withdrawing herself from the
maternal role and perhaps changing from infant to self-prioritisation.
Since psychiatric diseases are often followed by increased total
sleep time, > this could explain the longer total night-time sleep
duration observed in this group. We did not include data on part-
ner involvement, but with no significant differences in Edinburgh
Postnatal Depression Score among the two groups and the mean
total night-time sleep being 7.68 +0.40 h, we do not find it likely that
these women should be at increased risk of postnatal depression.

Hence, we hypothesise that the sleep-deprived mothers become
more sensitive to infant cues due to the evolutionary importance of
these cues, but further longitudinal studies examining both maternal

sensitivity, sleep characteristics and the modified perceptual match-
ing task are needed to understand the causality.

A potential limitation of this study was the late addition of the
Postpartum Bonding Questionnaire and hence the incomplete data set.
However, with a rather balanced distribution with 10 participants not
filling out the Postpartum Bonding Questionnaire in both groups and
no difference in Edinburgh Postnatal Depression Score scores between
the two groups, it is unlikely that the difference in Postpartum Bonding
Questionnaire would have reached significance with a full data set.

Another potential limitation of this study was the lack of pre-
partum sleep measures. Theoretically, all the mothers in the sleep-
deprived group could have been habitual short sleepers.?® However,
with the suggestion of increased attention lapses, this seems un-
likely, but we suggest future studies to include pre-pregnancy and
pre-delivery sleep measures as well. A further potential limitation
of the study was the lack of data on household income and mater-
nal smoking. However, people tend to select a partner with a simi-
lar socio-economic background,?” and smoking is also linked to the
socio-economic status.?® Thus, with no significant difference be-
tween the two groups in educational level, we do not believe further
data on income and smoking status would affect our results signifi-
cantly. However this needs to be tested in future research.

Finally, we did not account for partner involvement, circadian
rhythm or the ability to reflect on the child as a person with an in-
dividual mind, also known as mind-mindedness. Future research

should take these factors into account.

5 | CONCLUSION

This study was the first to examine whether sleep disruption affects
both the self- and infant-prioritisation effect in a population of first-
time mothers within their first year of motherhood.

In contrast to mothers with no sleep deprivation who had no
statistically significant difference between self and infant regarding
both accuracy and reaction time, sleep-deprived mothers shifted
from the well-known self-prioritisation towards infant prioritisa-
tion with statistical significance in both accuracy and reaction time.
Furthermore, sleep-deprived mothers had a faster reaction time
in the infant category compared to all the other categories in both
groups. These findings showed that when cognitive resources are
scarce in new mothers due to sleep deprivation, the prioritisation of

infants becomes more important than herself.

ACKNOWLEDGEMENT
Special thanks to all the student researchers who helped with the
data collection over the years.

FUNDING INFORMATION

This study was funded by The Center for Music in the Brain which
is funded by the Danish National Research Foundation (DNRF 117,
awarded to PV). The project was further funded by a European Research
Council Consolidator Grant CAREGIVING (No. 615539) to MLK.



HOEGHOLT ET AL.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare.

ORCID

Nadia F. Hoegholt

Angus B. A. Stevner
Jie Sui
Peter Vuust

Morten L. Kringelbach

https://orcid.org/0000-0002-7413-586X
https://orcid.org/0000-0001-7330-5997
https://orcid.org/0000-0002-4031-4456
https://orcid.org/0000-0002-4908-735X
https://orcid.org/0000-0002-3908-6898

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Carroll JE, Ross KM, Horvath S, et al. Postpartum sleep loss and
accelerated epigenetic aging. Sleep Health. 2021;7(3):362-367.
doi:10.1016/j.sleh.2021.02.002

Banks S, Dinges DF. Behavioral and physiological consequences
of sleep restriction. J Clin Sleep Med. 2007;03(5):519-528.
doi:10.5664/jcsm.26918

van Dongen HPA, Maislin G, Mullington JM, Dinges DF. The cu-
mulative cost of additional wakefulness: dose-response effects on
neurobehavioral functions and sleep physiology from chronic sleep
restriction and total sleep deprivation. Sleep. 2003;26(2):117-126.
doi:10.1093/sleep/26.2.117

Sui J, He X, Humphreys GW. Perceptual effects of social salience:
evidence from self-prioritization effects on perceptual match-
ing. J Exp Psychol Hum Percept Perform. 2012;38(5):1105-1117.
doi:10.1037/a0029792

Sui J, Humphreys GW. The integrative self: how self-reference inte-
grates perception and memory. Trends Cogn Sci. 2015;19(12):719-
728. doi:10.1016/j.tics.2015.08.015

Sui J, Rotshtein P. Self-prioritization and the attentional systems. Curr
Opin Psychol. 2019;29:148-152. doi:10.1016/j.copsyc.2019.02.010
Yin S, Sui J, Chiu YC, Chen A, Egner T. Automatic prioritiza-
tion of self-referential stimuli in working memory. Psychol Sci.
2019;30(3):415-423. doi:10.1177/0956797618818483

Sui J, Gu X. Self as object: emerging trends in self research. Trends
Neurosci. 2017;40(11):643-653. d0i:10.1016/j.tins.2017.09.002
Sui J, Humphreys GW. The ubiquitous self: what the properties of
self-bias tell us about the self. Ann NY Acad Sci. 2017;1396(1):222-
235. doi:10.1111/nyas. 13197

Hggholt NF, Buus S, Fernandes H, Sui J, Vuust P, Kringelbach ML.
Becoming a parent favours a change from self- to baby-prioritisation.
Published online July 19, 2022. 10.31234/osf.io/m8j6éa

Sui J, Rotshtein P, Humphreys GW. Coupling social attention to the
self forms a network for personal significance. Proc Natl Acad Sci
USA. 2013;110(19):7607-7612. d0i:10.1073/pnas.1221862110
Humphreys GW, Sui J. Attentional control and the self: the self-
attention network (SAN). Cogn Neurosci. 2016;7(1-4):5-17. doi:10.1
080/17588928.2015.1044427

Martinez-Pérez V, Campoy G, Palmero LB, Fuentes LJ. Examining
the dorsolateral and ventromedial prefrontal cortex involvement
in the self-attention network: a randomized, sham-controlled, par-
allel group, double-blind, and multichannel HD-tDCS study. Front
Neurosci. 2020;14:683. doi:10.3389/fnins.2020.00683

Chee MWL, Zhou J. Functional connectivity and the sleep-
deprived brain. Prog Brain Res. 2019;246:159-176. doi:10.1016/
bs.pbr.2019.02.009

Krause AJ, Simon E, Ben Mander BA, et al. The sleep-deprived
human brain. Nat Rev Neurosci. 2017;18(7):404-418. doi:10.1038/
nrn.2017.55

Brockington IF, Fraser C, Wilson D. The postpartum bonding ques-
tionnaire: a validation. Arch Womens Ment Health. 2006;9(5):233-
242. doi:10.1007/s00737-006-0132-1

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

ACTA PEDIATRICA RYV N

Brockington IF, Oates J, George S, et al. A screening questionnaire
for mother-infant bonding disorders. Arch Womens Ment Health.
2001;3(4):133-140. doi:10.1007/s007370170010

Smith-Nielsen J, Matthey S, Lange T, Veever MS. Validation of
the Edinburgh postnatal depression scale against both DSM-5
and ICD-10 diagnostic criteria for depression. BMC Psychiatry.
2018;18(1):393. doi:10.1186/s12888-018-1965-7

Motulsky HJ, Brown RE. Detecting outliers when fitting data with
nonlinear regression - a new method based on robust nonlin-
ear regression and the false discovery rate. BMC Bioinformatics.
2006;7(1):123. doi:10.1186/1471-2105-7-123

Motulsky HJ. Normality (and lognormality) tests. GraphPad sta-
tistics guide. Published March 7, 2022. Accessed March 7, 2022.
https://www.graphpad.com/guides/prism/latest/statistics/stat_
normality_tests.htm

Migueles JH, Rowlands AV, Huber F, Sabia S, van Hees VT. GGIR: a
research community-driven open source R package for generating
physical activity and sleep outcomes from multi-day raw acceler-
ometer data. J Meas Phys Behav. 2019;2(3):188-196. doi:10.1123/
jmpb.2018-0063

Van Hees VT, Sabia S, Anderson KN, et al. A novel, open access
method to assess sleep duration using a wrist-worn accelerom-
eter. PLoS One. 2015;10(11):e0142533. doi:10.1371/journal.
pone.0142533

Bonnet MH, Arand DL. Clinical effects of sleep fragmentation
versus sleep deprivation. Sleep Med Rev. 2003;7(4):297-310.
doi:10.1053/smrv.2001.0245

Golubickis M, Falbén JK, Ho NSP, Sui J, Cunningham WA,
Neil MC. Parts of me: identity-relevance moderates self-
prioritization. Conscious Cogn. 2020;77:102848. doi:10.1016/j.
concog.2019.102848

Zhai L, Zhang H, Zhang D. Sleep duration and depression among
adults: a meta-analysis of prospective studies. Depress Anxiety.
2015;32(9):664-670. doi:10.1002/da.22386

Grandner MA, Patel NP, Gehrman PR, Perlis ML, Pack Al. Problems
associated with short sleep: bridging the gap between laboratory
and epidemiological studies. Sleep Med Rev. 2010;14(4):239-247.
doi:10.1016/j.smrv.2009.08.001

McClintock EA. Beauty and status: the illusion of exchange
in partner selection? Am Sociol Rev. 2014;79(4):575-604.
doi:10.1177/0003122414536391

Hiscock R, Bauld L, Amos A, Fidler JA, Munafod M. Socioeconomic
status and smoking: a review. Ann NY Acad Sci. 2012;1248(1):107-
123. doi:10.1111/j.1749-6632.2011.06202.x

Tha Danish Ministry  of  Children  and Education.
Uddannelsesniveauet i Danmark-forskellige opggrelsesmetoder
og resultater. 2011. Accessed July 22, 2022. https://www.uvm.
dk/-/media/filer/uvm/stat/pdf12/121211-uddannelsesniveauet-i-
danmark-3.pdf

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Hoegholt NF, Buus S, Stevner ABA,
Sui J, Vuust P, Kringelbach ML. Sleep-deprived new mothers
gave their infants a higher priority than themselves. Acta
Paediatr. 2022;00:1-7. https://doi.org/10.1111/apa.16560



https://orcid.org/0000-0002-7413-586X
https://orcid.org/0000-0002-7413-586X
https://orcid.org/0000-0001-7330-5997
https://orcid.org/0000-0001-7330-5997
https://orcid.org/0000-0002-4031-4456
https://orcid.org/0000-0002-4031-4456
https://orcid.org/0000-0002-4908-735X
https://orcid.org/0000-0002-4908-735X
https://orcid.org/0000-0002-3908-6898
https://orcid.org/0000-0002-3908-6898
https://doi.org/10.1016/j.sleh.2021.02.002
https://doi.org/10.5664/jcsm.26918
https://doi.org/10.1093/sleep
https://doi.org/10.1037/a0029792
https://doi.org/10.1016/j.tics.2015.08.015
https://doi.org/10.1016/j.copsyc.2019.02.010
https://doi.org/10.1177/0956797618818483
https://doi.org/10.1016/j.tins.2017.09.002
https://doi.org/10.1111/nyas.13197
https://doi.org/10.31234/osf.io
https://doi.org/10.1073/pnas.1221862110
https://doi.org/10.1080/17588928.2015.1044427
https://doi.org/10.1080/17588928.2015.1044427
https://doi.org/10.3389/fnins.2020.00683
https://doi.org/10.1016/bs.pbr.2019.02.009
https://doi.org/10.1016/bs.pbr.2019.02.009
https://doi.org/10.1038/nrn.2017.55
https://doi.org/10.1038/nrn.2017.55
https://doi.org/10.1007/s00737-006-0132-1
https://doi.org/10.1007/s007370170010
https://doi.org/10.1186/s12888-018-1965-7
https://doi.org/10.1186/1471-2105-7-123
https://www.graphpad.com/guides/prism/latest/statistics/stat_normality_tests.htm
https://www.graphpad.com/guides/prism/latest/statistics/stat_normality_tests.htm
https://doi.org/10.1123/jmpb.2018-0063
https://doi.org/10.1123/jmpb.2018-0063
https://doi.org/10.1371/journal.pone.0142533
https://doi.org/10.1371/journal.pone.0142533
https://doi.org/10.1053/smrv.2001.0245
https://doi.org/10.1016/j.concog.2019.102848
https://doi.org/10.1016/j.concog.2019.102848
https://doi.org/10.1002/da.22386
https://doi.org/10.1016/j.smrv.2009.08.001
https://doi.org/10.1177/0003122414536391
https://doi.org/10.1111/j.1749-6632.2011.06202.x
https://www.uvm.dk/-/media/filer/uvm/stat/pdf12/121211-uddannelsesniveauet-i-danmark-3.pdf
https://www.uvm.dk/-/media/filer/uvm/stat/pdf12/121211-uddannelsesniveauet-i-danmark-3.pdf
https://www.uvm.dk/-/media/filer/uvm/stat/pdf12/121211-uddannelsesniveauet-i-danmark-3.pdf
https://doi.org/10.1111/apa.16560

	Sleep-­deprived new mothers gave their infants a higher priority than themselves
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Participants
	2.2|Study design
	2.3|Analysis

	3|RESULTS
	4|DISCUSSION
	5|CONCLUSION
	ACKNOWLEDGEMENT
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	REFERENCES


