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Abstract

Background: Professional support to enhance the early parent-infant relationship in the first months after birth is
recommended, but little is known about the effect of universal interventions. The objective was to investigate the
effect of health visitors’ use of the Newborn Behavioral Observations system in new families.

Methods: A cluster-randomised study was conducted in four Danish municipalities. Health visitors’ geographical
districts constituted the units for randomisation (n = 17). In the intervention group, 1332 families received NBO from 3
weeks after birth; in the comparison group, 1234 received usual care. Self-administered questionnaires were collected
at baseline one to two weeks after birth, and at follow-up three and nine months postpartum. The outcomes were
change over time measured by The Karitane Parenting Confidence Scale (KPCS), The Major Depression Inventory (MDI),
The Ages and Stages Questionnaire: social-emotional (ASQ:SE) and The Mother and Baby Interaction Scale (MABIC).
Data were analysed with mixed-effects linear regression using the intention-to-treat approach.

Results: At baseline, no significant differences between the two groups were seen regarding maternal and infant
factors. At follow-up three and nine months after birth, the change in maternal confidence and mood, infant’s socio-
emotional behaviour, and early parent-infant relationship moved in a slightly more positive direction in the
intervention group than in the comparison group, though not statistically significant. The only significant effect was
that the intervention mothers reported higher level of knowledge about infant’s communication skills, response to
cues, and how to sooth and establish a relation with the infant, compared to the comparison group.

Conclusions: We found no effect of the NBO system delivered in a universal context to all families in a community
setting. The only significant difference between groups was a higher maternal degree of knowledge regarding early
parenting in the intervention group.

Trial registration: ClinicalTrials.gov ID: NCT03070652. Registrated February 22, 2017.
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Background
The early parent-infant relationship affects the later phys-
ical and psychosocial health and cognitive development of
the child [1–5]. Thus, the World Health Organization
(WHO) recommends that early parental support is deliv-
ered universally by health professionals in the form of
home visits if possible [6]. In a new family, parental sensi-
tivity and responsiveness to the infant are likely to affect
the quality of the early parent-infant relationship [7–9].
Parents’ experience of insecurity and problems such as the
infant persistently crying or having interrupted sleep [10–
13] may influence this early relationship and affect paren-
tal mental health after birth [14–16]. More than half of
first-time mothers have reported a need for support in the
early postpartum period [17, 18], and in recent research,
one in five first-time mothers showed signs of low parent-
ing confidence or symptoms of depression [18, 19].
Knowledge is scarce on the effect of universal pro-

grammes addressing the early parent-infant relationship
offered to a general population of new parents. A recent
review of universal home visiting interventions delivered
by health visitors targeting new families, found small but
positive effects in three of six outcomes; maternal life
course, child cognitive and language skills, and parental
behaviour and skills [20]. Parenting interventions by ad-
dressing parents´ sensitivity and responsiveness in the
interaction with their infants have been shown to have a
positive impact on the parents’ psychosocial functioning,
parent-infant interaction and infant development when
targeting selected at risk families characteristised as be-
ing either teen parents, having symptoms of depression
or highly reactive infants [21–23].
Newborn Behavioural Observations (NBO) is an 18-

item neuro-behavioural intervention including observa-
tions to enhance the parent–infant relationship [20].
The NBO has until now been tested in clinical settings
in a general population of new families in Norway [24]
and in selected at risk families in the UK, China and the
US [25–27]. These previous studies have found that
NBO helped mothers learn about infants’ early cues
among new families in general [24], and it increased
the quality of care related to parent-infant interaction
among at risk families [25, 27] and reduced symptoms
in depressive mothers [26]. A Cochrane review which
did not include the latest study [24] found relatively
low-quality evidence in these studies of the effective-
ness of the NBO [28]. A qualitative study among
mothers of preterm infants concluded that NBO may
favour the mother’s understanding of the behaviour of
the newborn and her participation in care [29]. The
NBO, which is widely used in the US, the UK and a
number of European countries, has not yet been
tested in a community setting in a general population
of new parents.

Aim and hypothesis
The aim of this study was to evaluate the effects on mater-
nal, infant and relationship outcomes of the implementa-
tion of the NBO system by health visitors in a general
population of families in a community setting. We
hypothesised that early maternal support, facilitated by
the standardised NBO system, would increase maternal
confidence and mood, and that provision of early maternal
support would improve infant socio-emotional behaviour
as well as the early mother-infant relationship during the
first months after birth compared with provision of stand-
ard care to families from health visitors.

Methods
Design and setting
A cluster-randomised study with two parallel arms exam-
ined the effect of the NBO system in a community setting.
The study was conducted in four Danish municipalities,
representing 17 geographical districts, 111 health visitors
and a total population of 396,000 inhabitants. In Denmark,
health visitors provide early parenting support to approxi-
mately 97% of all new families, mostly by home visits [30].
Danish health visitors are registered nurses with a 18-
month further education in promoting maternal, child
and family health [30]. The early intervention is not stan-
dardised, but the Danish Health Authority recommends
that health visitors focus on the families’ health, child
development, and the establishment of an early healthy
parent-infant relationship [30].
In January 2016, the health visitors in the participating

municipalities were informed about the study; in June 2016,
the 17 geographical health visitor districts were randomised
to either the intervention or the comparison group.

Recruitment and participants
Recruitment of new families was initiated 1 January
2017 by health visitors and continued until 31 January
2018. At the first home visit after birth, health visitors in
both groups invited all families with a newborn to par-
ticipate in the study. The oral invitation was followed by
written information about the study, and oral and writ-
ten informed consent was subsequently obtained from
the participating mothers. All mothers who were visited
by a health visitor 1–2 weeks after birth were eligible.
We had no exclusion criteria except mothers who were
undergoing treatment elsewhere and not living at home
or who were unable to manage their own legal affairs
and therefore not visited by a health visitor.

Intervention
The NBO developed by Nugent et al. from the Brazelton
Institute [31], is a standardised system with the purpose
to enhance the parents’ understanding of the newborn’s
cues and thereby respond sensitively to their newborn’s
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expressions and cues. The intervention focuses on obser-
vation of the infant combined with active involvement of
the parents in a shared dialogue based on 18 neuro-
behavioural items including both observation and elicited
maneuvers to identify newborn behaviours and interpret-
ing these in the context of parent-infant interaction. The
items include infant habituation to stimuli, infant motor
development, observation of the infant’s state regulation
(consciousness from deep sleeping to crying) and response
to face, voice, stress and activity using the NBO system
[31]. Administration of the NBO is flexible; if the infant
sleeps at the beginning of the session, then the NBO be-
gins with the discussion of habituation issues. If, however,
the infant is crying, then the session begins with observa-
tion of infants state regulation and soothability [31]. The
NBO observation takes around 12 to 25min [25, 27].
In the intervention group, families received NBO inter-

vention practiced by the health visitors during the home
visit when the infant was 3 weeks old and in any subse-
quent home visit until the age of 3 months [31]. In the
comparison group, families received practice as usual as
examination of the newborn infant already was part of
health visitors’ practice during home visits after birth [30].
Health visiting practice in both groups complied with

recommendations of the Danish Health Authority.

NBO course, training, certification and supervision
Two Danish NBO trainers certified by the Brazelton Insti-
tute, UK, delivered the NBO education and supervision to
all health visitors employed in the intervention districts.
The aim of the NBO course, training and certification was
to educate health visitors to deliver the NBO, to involve
and share the observations of the 18 neuro-behavioural
items of the infant with the parents and thereby enhance
the parents’ sensitive and responsive interaction with their
infant [31]. In September 2016, health visitors in the inter-
vention group joined a two-day course on the background
and content of the NBO system including oral presenta-
tions and video films. An interactive form with discussions,
using dolls and role-plays was used to identify the infant’s
strengths and vulnerabilities within the 18 neuro-
behavioural items. These items were discussed in detail
and a family with a newborn infant was invited for a live
session of the NBO intervention. The live session was con-
ducted by the NBO trainer followed by the observers of
participating health visitors completing the NBO recording
form for the live session. In connection with the course,
participants received the Danish work manual, the NBO
manual, “Understanding Newborn Behaviour and Early Re-
lationship” by Nugent et al. (2007) and NBO tools. The
course was followed by a two-month training phase where
health visitors in their daily work practised the NBO in at
least five new families. After having completed the course

and practical training, 56 health visitors achieved the NBO
certification in December 2016.
Supervision was given to health visitors in the interven-

tion group during the implementation period for a total of
2 days to ensure that the delivery of NBO did not deviate
from the standardised NBO system [32]. Each supervision
session contained a brief presentation of the 18 neuro-
behavioural items using an interactive teaching method to
share observations of infant small cues, to discuss the in-
fant’s ability to self-regulate and to support the parent-
infant relationship. A project group consisting of the
health visitors’ team leaders from the four municipalities,
an NBO trainer and researchers met regularly during the
intervention period to bridge the gap between health visi-
tors and researchers.

Data collection
Data were collected from 15 January 2017 until 30 Novem-
ber 2018. The outcomes were measured within three main
domains: Maternal characteristics concerning confidence
and mood development over time, Infant characteristics
and social and emotional development over time and
Mother-infant interaction. Mothers (n = 2566) received
self-administered questionnaires at baseline one to two
weeks after birth, and at follow-up three and nine months
postpartum. The questionnaires consisted mainly of previ-
ously validated scales and questions used in earlier studies
[33] and were collected via a web-based system with a per-
sonal login (TrialPartner). Reminders were sent twice, first
by text message and afterwards by e-mail. Eight times, lot-
tery prizes representing a value of 2000 DKK were drawn
from the pool of participants completing the questionnaire.

Outcomes
The Karitane Parenting Confidence Scale (KPCS) by
Črnčec et al. (2008) [34] consists of a 15-item question-
naire measuring parenting confidence in mothers to in-
fants. The KPCS has been validated in an Australian
setting showing a good sensitivity (86%) and specificity
(88%) [34]. Each item is rated on a scale from 0 to 3 and
values are summed up to a KPCS score (0–45); high
scores are favourable.
The Ages and Stages Questionnaire: social-emotional

(ASQ:SE) by Squires et al. (1997) [35] consists of question-
naires with 16, 23 and 27 items measuring the infant’s
socio-emotional behaviour by self-regulation, compliance,
adaptive functioning, autonomy, affect, social communica-
tion and parent-child interaction. The ASQ:SE has been
validated in several countries and shown a moderate to
good sensitivity (71–85%) and an excellent specificity of
(90–98%) [36–38]. Each item is rated on a three-point
scale, and the ASQ:SE score is calculated ranging from 0
to 15; low scores are favourable.
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The Major Depression Inventory (MDI) by Olsen et al.
(2003) [39] consists of a 10-item questionnaire measuring
parental symptoms of depression [40]. Each statement is
rated on a three-point scale, and values are summed up to
the MDI score (0–30); low scores are favourable [39].
The Mother and Baby Interaction Scale (MABIC) by

Hackney (1996) [41] is a questionnaire with 10 items meas-
uring the mother-infant relationship. Each statement is
rated on a four-point scale and values are summed up to
the MABIC score (0–40); low scores are favourable [42].
Single item questions assessing maternal knowledge,

consisting of 5 items measuring mother’s knowledge
concerning caring for the infant with regard to the in-
fant’s communication skills, how to respond to cues, and
how to establish a relation, sooth the infant and to regu-
late infant’s sleep were collected at one time point at the
first follow-up. Each variable was rated on a five-point
scale with low scores being favourable.

Background and process variables
Background variables concerning maternal age, marital
status, educational level, employment status, and the in-
fant with regard to place of birth, gestational age, sex, and
infant health are presented in Table 1. Process variables
concerning mother’s perceived support from health pro-
fessionals measured at first follow-up appear in Table 3.

Randomisation
The randomisation was carried out in June 2016, before
the health visitors’ enrolment in the NBO course. The
17 health visitor districts were allocated to the interven-
tion or the comparison group. Prior investigation of the
districts revealed that all districts represented a variation
in social status among inhabitants. Because of the small

number of clusters, a restricted randomisation procedure
was used to achieve balance between the two study arms
[43]. The purpose of the restricted randomisation was to
ensure that both treatments appeared in each municipality
and that the intervention and comparison group had ap-
proximately the same expected number of births. In each
municipality, the districts were divided into two groups and
allocated randomly to one of the two groups. An independ-
ent data manager handled the randomisation procedure.

Statistical analysis
We performed a power analysis using the following deci-
sions and assumptions. The design would be clustered
with nine and eight districts, respectively. We wanted to
demonstrate a significant difference between intervention
and comparison families, provided an actual difference in
KPCS score change of at least one point. We assumed the
standard deviation of the KPCS score change would be
four points, and we assumed the intraclass coefficient (the
correlation between families within clusters) would be
0.01. To obtain a power of 90%, the average cluster size
should be 66 [40].
In the analysis of data, we used the intention-to-treat

analysis as our main approach, analysing data according
to the families’ residence in an intervention or a com-
parison district. First, a baseline comparison of charac-
teristics between the two groups was tested with mixed-
effects regression for continuous variables and with lo-
gistic mixed-effects regression for categorical variables.
Due to the clustered design, analyses were adjusted for
two levels of clustering 1) health visitors and 2) districts.
Next, the differences in change from baseline to first and
second follow-up of the outcome variables, KPCS, MDI,
ASQ:SE and MABIC were analysed with mixed-effects

Table 1 Maternal, infant and relationship factors at baseline in the intervention and comparison group

Intervention group n = 1332 Comparison group n = 1234

n Mean (S.D.) (%) n Mean (S.D.) (%) P-value

Maternal factors

Age (years) 1166 30.41 (4.64) 995 30.13 (4.84) 0.541

Short education 1164 (42%) 983 (37%) 0.152

Single living 1156 (4%) 983 (4%) 0.932

Parity first-time 1150 (45%) 976 (48%) 0.322

Parenting Confidence Scale (KPCS)a < 40 1088 (24%) 926 (21%) 0.112

Major Depression Inventory (MDI)b > 14 1084 (9%) 914 (8%) 0.472

Infant factors

Preterm (less than 37 gestational weeks) 1150 (3%) 976 (4%) 0.332

Age & Stages Questionnaire: (ASQ:SE)b > 24 1109 (56%) 918 (53%) 0.102

Average Age & Stages Questionnaire: (ASQ:SE)b 1095 1.67 (0.91) 932 1.63 (0.90) 0.231

Relationship factors

Mother and Baby Interaction Scale (MABISC)b 1085 8.48 (4.29) 909 8.35 (4.28) 0.461

Note ahigh score favourable blow score favourable. Mixed-effects regression1 or logistic mixed-effects regression2 analysis adjusted for clustering.
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regression analysis including adjustment for clustering,
parity, educational level, single living, and preterm birth.
In the analysis of variables from the video recordings, we
used the subsample from the intervention and compari-
son groups analysed by mixed-effects regressions ad-
justed for clustering. If more than two outcome variables
were missing, the observation was excluded.
P-values below 0.05 were considered significant. All data

were entered in TrialPartner database at Aarhus University,
and the Stata software version 15.0 (StataCorp LLP, College
Station, TX, USA) was used for all statistical analysis.

Results
Study profile
The 17 health visitor districts were randomised into nine
intervention districts with 56 health visitors and 1842 new
families and eight comparison districts with 55 health visi-
tors and 1661 new families. A flow profile of the study
population is shown in Fig. 1. Data from 1132 intervention
and 1234 comparison families were analysed at baseline.

Data from 929 and 771 families were analysed at first fol-
low–up, and 715 and 612 at second follow-up.

Baseline characteristics
Table 1 provides baseline descriptive statistics for mothers
allocated to the intervention and comparison groups. In
the study population, 21–24% of the mothers had a low
confidence score, 8–9% had symptoms of depression, and
3–4% of the infants were born preterm. There were no
significant differences between the two groups at baseline
2 weeks after birth with regard to maternal, infant, and
relationship factors.

Difference between groups in change from baseline to
first and second follow-up
Table 2 shows the difference in change of the variables
KPCS, MDI, MABISC and ASQ:SE from baseline 1–2
weeks after birth to the first follow-up 3 months after
birth and to the second follow-up 9 months after birth.
The scores tended to improve both in the intervention

Fig. 1 Flow diagram
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and the comparison group; however, differences between
changes in the two groups were small and insignificant.
In a supplementary per protocol analysis using the actual

allocation to a health visitor with or without NBO certifica-
tion, no significant results were seen in change from base-
line to first and second follow-up for the outcome variables
KPCS, MDI, MABISC and ASQ:SE. Moreover, an add-
itional mixed-effects logistic regression analysis of dichoto-
mized outcome of the variables KPCS, MDI, MABISC and
ASQ:SE showed no significant differences neither in
intention-to treat nor per protocol approach analysis.
Table 3 provides information on mothers’ report about

their knowledge of the infant and the perceived support
from health professionals at first follow-up. The mothers
from the intervention group reported a significantly
higher knowledge score than the comparison group con-
cerning the infant’s communication skills, response to
infant cues, as well as how to sooth and establish a rela-
tion with the infant.

Perceived support from health professionals
Almost all mothers (94–95%), had experienced health visi-
tors examine their infant 3 weeks after birth, and 93–94%
of the mothers had shared their observations with the
health visitors. Both groups of families had received an
average of four home visits within 3 months after birth
and no significant differences were seen in mothers´ per-
ception of the help received from health professionals in
the two groups as presented in Table 3.

The attrition problem
Among the families invited, 72.3% in the intervention dis-
tricts and 74.3% in the comparison districts agreed to par-
ticipate at baseline; the difference was not significant, P =
0.18. To study attrition after baseline, we used a completed
KPCS questionnaire as an indicator for participation.

Among those who responded to the KPCS question-
naire at baseline, 76.4% also responded at first follow-
up and 56.4% at second follow-up, with little difference
between groups; P ≈ 0.50.
Table 1 shows characteristics of participants at base-

line. In an additional Table 1, we show selected baseline
information among participants and dropouts in the
intervention and comparison group, respectively. The
main contrast concerns the level of education with a
higher dropout rate among women with short education;
this was especially prominent in the intervention group,
and at the 3-month follow-up. The contrast in educa-
tional level between participants and dropouts was sig-
nificantly larger in the intervention group than in the
comparison group (P = 0.03).

Post-hoc power analysis
The observed intraclass correlation (ICC) for KPCS at
second follow-up was 0.001 (95% CI: 0.000–0.007); the
average cluster size at second follow-up was 66, and the
standard deviation for the KPCS change from baseline to
second follow up was 3.33 points. In a post-hoc power
analysis, we used the upper ICC limit and the actual
cluster size and standard deviation. In this analysis, the
power to detect a difference in KPCS score change of at
least one point was 0.98.

Discussion
This study evaluated the effects of implementing the
NBO system provided by health visitors as a universal
intervention to all new families in a community setting.
Effects on infant, mother, and interaction outcomes were
assessed. Although mothers in the intervention group
reported to have more knowledge than the comparison
group at first follow-up about infants’ communication
skills, response to infant cues, as well as how to sooth

Table 2 Change from baseline to first and second follow-up of outcomes in the intervention and comparison group

Mean change from baseline to follow-up

n Intervention Comparison Difference (95% CI) P-value

Follow-up 3months postpartum

Maternal Confidence KPCSa (0–45) 1133 0.86 0.91 0.10 (−0.48, 0.69) 0.73

Major Depression Inventory MDIb (0–30) 1519 −0.68 − 0.44 − 0.39 (−1.45, 0.70 0.46

Mother and Baby Interaction Scale MABISCb (0–40) 1125 −1.04 −0.79 − 0.27 (− 0.62, 0.09) 0.14

Ages & Stages Questionnaire ASQ:SEb (0–15) 1178 0.29 0.29 0.00 (−0.09, 0.09) 0.98

Follow-up 9months postpartum

Maternal Confidence KPCSa (0–45) 1133 1.04 0.99 0.07 (−0.68, 0.83) 0.84

Major Depression Inventory MDIb (0–30) 1125 −0.17 0.07 −0.68 (−2.09, 0.74) 0.35

Mother and Baby Interaction Scale MABISCb (0–40) 1125 −1.80 −1.87 −0.15 (−0.67, 0.31) 0.58

Ages & Stages Questionnaire ASQ:SEb (0–15) 1178 −0.44 −0.36 − 0.08 (− 0.20, 0.04) 0.21

Note; ahigh score favourable, blow score favourable. Pp: postpartum. (95% CI): 95% confidence interval. The difference is estimated by mixed-effects regression
adjusted for clustering, parity, education, single living, and preterm birth.
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and establish a relation with the infant, we found no sig-
nificant differences between groups concerning maternal
confidence and symptoms of depression, infant socio-
emotional behaviour, nor in early mother-infant rela-
tionship at both follow-ups.
The cluster randomised design ensured a comparison

group for testing the NBO system in a universal population
of parents reflecting the Danish background population. The
randomisation procedure reflected a trade-off between the
optimal individual randomisation procedure and what was
possible in a community setting. Although some mothers
dropped out from baseline to first and second follow-up, the
study had a sufficient power to detect even a small effect of
the intervention. The outcome scales KPCS, MDI, ASQ:SE,
and MABIC were developed for use mainly in selected vul-
nerable families, and they have been thoroughly validated
[34, 37, 40, 42]. As the outcomes of interest, we calculated
the score changes from baseline to follow-up.
It is a weakness of the study that the dropout rate before

the follow-up examinations was rather high, thus generat-
ing missing information on key outcomes for many fam-
ilies. There was an overweight of mothers with short
education among dropouts compared to participants, espe-
cially in the intervention group. There were, however, only
small and insignificant differences in KPCS score change
between mothers with short and longer education, both in
the intervention and the comparison group. Thus, we con-
clude that the attrition has only introduced a minor bias of
unknown direction in the comparison between the groups.
We found no evidence of any effect on maternal, in-

fant and relationship factors of the NBO system when
delivered to a general population of mothers who had
given birth recently, but mothers who had received NBO

had more knowledge about how to communicate and
respond to infant cues. The findings in this study that
NBO certified health visitors may improve maternal
knowledge and understanding of the newborn after
attending an NBO intervention are consistent with the
results from a recent Norwegian study testing the NBO
system delivered by midwives and health visitors to a
general population in a clinical setting [24]. The Norwe-
gian study found that the participating mothers had
learned significantly more about their infants’ cues, but no
significant differences were seen between the groups for
mother-infant relationship or maternal mood, respectively
[24]. The findings from our present study and the Norwe-
gian study [24] are also consistent with a previous rando-
mised study of NBO delivered to selected families with at
risk newborns finding no effect on the mother-infant rela-
tionship [25]. Furthermore, a qualitative study among
mothers of preterm infants concluded that NBO may favour
maternal understanding of the behaviour of the newborn
and her participation in care [29]. In a previous paper [32],
we investigated what the participating health visitors in the
intervention group in the present study had learned after at-
tending the NBO education programme and after having
delivered the intervention. We found superior knowledge,
especially about infant’s self-regulation, among health visi-
tors in the intervention group [32]. Another cross-sectional
study found that health professionals had a better under-
standing of the infant’s communication skills and of how to
sooth the infant after participating in the NBO education
programme [44]. Our present study reflected that this added
knowledge may be passed on from health visitors to
mothers, but we could not demonstrate any measurable ef-
fect on maternal, infant and relationship factors [8, 10].

Table 3 Mothers’ reported knowledge and perceived support from health professionals in the intervention and comparison group

First follow-up three months after birth Intervention group N = 929 Comparison group N = 771

n Mean (S.D.) (%) n Mean (S.D.) (%) P-value

Mothers’ reported knowledge

Infant’s communication skillsa(0–4) 859 2.01 (0.91) 700 2.18 (0.99) 0.0151

How to respond to infant cuesa(0–4) 859 2.07 (0.92) 700 2.22 (0.98) 0.0361

How to sooth the infanta(0–4) 859 2.26 (1.05) 700 2.43 (1.08) 0.0071

How to establish a relation with the infanta(0–4) 859 2.11 (1.01) 700 2.26 (1.04) 0.0431

How to regulate infant’s sleep a(0–4) 859 2.61 (1.02) 700 2.59 (1.06) 0.681

Support from health professionals

Infant examined three weeks postpartum 854 (94%) 701 (95%) 0.712

Observations shared with health visitor 810 (94%) 663 (93%) 0.842

Number of home visits by health visitor 848 3.92 (1.34) 695 3.75 (1.20) 0.111

Days before first home visit by health visitor 826 6.03 (4.75) 680 5.96 (5.78) 0.911

Help from health visitors by phone 857 (11%) 699 (10%) 0.922

Help from general practitioner 857 (37%) 699 (35%) 0.312

Note: Bold values indicate a significance level at 5%. alow score favourable. Mixed-effects regression1 and mixed-effects logistic regression2analysis adjusted
for clustering
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The findings of reduced risk of maternal depressive
symptoms in another study testing the NBO system [26]
may be explained by the difference in the study population
with a varied general population in the present study com-
pared to a selected study population with special charac-
teristics and therefore with special needs for health care
[26]. Additionally, the delivered intervention varies in time
and intensity in the studies. In the present study, a rela-
tively short intervention was delivered 3 weeks after birth,
administered at least once (one to three sessions) in the
first 3 months of the infant’s life. In prior studies evaluat-
ing the effect of NBO in selected families, NBO was ad-
ministered in two to seven sessions with the first session
initiated a few hours after birth [26, 45]. The intervention
in the present study was delivered 3 weeks after birth be-
cause the first weeks were used to collect baseline data. It
has been documented that the effects of health visitor de-
livered home visits are associated with the number and
duration of visits and with the health visitor’s education
[46, 47]. In this study, the comparison group received
usual care by well-educated Danish health visitors. The
families in the intervention and comparison groups re-
ceived the same number of home visits. The same number
of days passed from birth to the first home visit, and ac-
cess to health visitors and general practitioners was the
same. We cannot rule out that the high level of access to
healthcare could be the reason for the lack of effect of the
NBO intervention in this study, showing no significant dif-
ference between the health benefits received by families in
the intervention and comparison group.

Conclusion
This is the first study of the effect of the NBO system ad-
ministered as home visits in a community setting as a uni-
versal intervention for new families. The mothers in the
intervention group reported to have better knowledge
about the infant’s communication skills, response to cues,
and about how to sooth and establish a relation with the
infant than the comparison group; however, this was not
reflected in the self-administered questionnaire on mater-
nal confidence, mood, the infant socio-emotional behav-
iour, or the early mother-infant relationship.
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