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Foreword 

Submitted in partial fulfilment of the requirements of the BSc Psychology degree, Reykjavik 

University, this thesis is presented in the style of an article for submission to a peer-reviewed 

journal.   



EFFECTS OF THE NBO APPROACH 3 

Abstract  
The purpose of the current study was to assess whether the application of the Newborn 
Behavioural Observation (NBO) approach would affect mothers’ self-rated curiosity and 
interest in interpreting their infants’ mental states after controlling for maternal-foetal 
attachment. The sample comprised 60 expectant mothers that were evenly divided into two 
groups. Mothers in the intervention group received post-natal care as usual as well as the 
NBO intervention which was administered by a specialist in family nursing, while mothers in 
the control group received post-natal care, as usual, that was administered by a nurse. The 
results show that mothers in the control group scored significantly higher on the curiosity and 
interest questions than did mothers in the intervention group after controlling for maternal-
foetal attachment. The study failed to detect any effects of the NBO on mothers’ self-rated 
curiosity and interest in interpreting their infants’ mental states. However, it opens up new 
avenues of research on the effects of the NBO on different aspects of mothers understanding 
and interest of their infant’s behaviour, beyond the external. Furthermore, this study could be 
a valuable step in expanding the knowledge on the full reach of the NBO approach’s effects 
and limitations. 

Keywords: Newborn Behavioural Observation, NBO, curiosity, mental states, mother, 
infant 

 
Útdráttur 

Meginmarkmið rannsóknarinnar var að kanna hvort að inngripið „að lesa í tjáningu 
ungbarna“ (Newborn Behavioural Observation; NBO) gæti haft áhrif á forvitni og áhuga 
mæðra á að lesa í og túlka hugarástand barna sinna eftir að leiðrétt var fyrir áhrifum tengsla 
þeirra við fóstrið á meðgöngu. Úrtakið samanstóð af 60 mæðrum sem skipt var af handahófi í 
tvo jafnstóra hópa. Mæður í inngripshópnum fengu hefðbundna ungbarnavernd ásamt NBO 
inngripi sem framkvæmt var af sérfræðingi í fjölskylduhjúkrun. Mæður í 
samanburðarhópnum fengu hefðbundna ungbarnavernd sem framkvæmd var af 
hjúkrunarfræðingi. Niðurstöður sýndu að mæður úr samanburðarhópnum skoruðu marktækt 
hærra að meðaltali en mæður úr inngripshópnum þegar spurningar um forvitni og áhuga voru 
lagðar fyrir þær. Þrátt fyrir að ekki hafi tekist að sýna fram á áhrif inngripsins á forvitni og 
áhuga mæðra á að túlka hugarástand barna sinna, þá bætir þessi rannsókn við möguleika til 
rannsókna á áhrifum NBO á áhuga mæðra og skilning þeirra í garð barna sinna. Auk þess, 
bætir þessi rannsókn við þekkingu á margþættum áhrifum og takmörkum NBO inngripsins.  
 Lykilhugtök: að lesa í tjáningu ungbarna, forvitni, áhugi, hugarástand, móðir, barn 
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The effects of the Newborn Behavioural Observation approach on mothers’ curiosity and 

interest in interpreting their infants’ mental states 

The field of infant mental health is rapidly developing and is shedding light on the 

impact the first few years in an infant’s life have on their later development (Burchinal & 

Roberts, 1996; Schore, 2001a, 2001b). Most parents strive to provide a secure and loving 

environment for their children. However, the challenges of parenthood sometimes undermine 

parents efforts in doing so (Leahy-‐‑Warren, McCarthy, & Corcoran, 2012). Providing support 

and educating parents on their infants physical and psychological needs can help parents 

overcome these challenges and give them the tools they need to give their children the best 

provisions for the life ahead of them (Jones & Prinz, 2005; Kronborg, Væth, & Kristensen, 

2012). Parents, especially first-time parents, often experience adjustment difficulties in their 

new roles (Leahy-‐‑Warren et al., 2012) and more often than not express a need for extrinsic 

support in the early postpartum period (Kronborg et al., 2012; Young, Davis, Schoen, & 

Parker, 1998). One intervention that aims to support parents in this sensitive time is the 

Newborn Behavioural Observation (NBO) approach (Nugent, Keefer, Minear, Johnson, and 

Blanchard, 2007).   

 The NBO is an infant-focused, family-oriented relationship building tool designed for 

midwives, health visitors and other healthcare providers that work with parents and infants 

during the early post-natal period (Nugent et al., 2007). The NBO enables practitioners to 

sensitize parents to their infant’s needs and give them guidance on how they can support their 

infant’s development. The tool consists of 18 neurobehavioral observations of the infant that 

the practitioner and parents go over together in the first few weeks or months after birth, 

typically in two to three sessions. This provides the practitioner with the opportunity to 

highlight the individual abilities and needs of each infant to its parents from very early on. 

The observational items are organized into four behavioural dimensions that constitute the 
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acronym AMOR. The autonomic domain (A) consists of observations of the infant’s response 

to stress through means of changes in skin colour, startles and tremors. The motor tone 

domain (M) is characterized by observations of their motor tone in arms and legs, their 

activity level and crawl reflex, along with the infant’s rooting and sucking reflexes. The 

domain of organization of state (O), or state regulation, is represented by observations of the 

infant’s ability to self-sooth, habituate to stimuli, preserve sleep, transition between alertness 

states and their amount of crying. Lastly, the responsivity domain (R) includes observations 

of the infant’s ability to respond to visual and auditory stimuli in addition to their response to  

social interactions. The infant’s response for each item is rated on a three-point scale where a 

score of one is given for a weak or overly strong response, a score of two represents a 

moderate response and a score of three is allocated for a well-established or adaptive 

response. The practitioners use the outcome of these observations to give the parents 

feedback on their infant’s responsiveness and adaptability, thereby providing parents with a 

personalized behaviour profile of their infant’s unique competencies, strengths and 

challenges. This, in turn, helps parents to better understand their infants’ temperament and 

behaviours which can foster a sense of confidence in the parents (Nugent et al., 2007). Also, 

by increasing parents knowledge and understanding of their infant’s behaviour, the tool can 

help promote positive parent-infant interactions as well as increase parents sensitivity to their 

infant’s individual needs (Nugent, Bartlett, Von Ende, & Valim, 2017). As the NBO is 

flexible, short and easy to use it can easily be incorporated into practitioners routine care in 

the early postpartum period in a range of settings, including clinical, hospital and home 

environments (Cheetham & Hanssen, 2014; Nugent et al., 2017; Nugent et al., 2007).   

 Research on the NBO approach has primarily focused on the mother’s experience 

(Cheetham & Hanssen, 2014; Dittz, Alves, Duarte, & Magalhães, 2017; Guimarães et al., 

2018; Nugent et al., 2017; Sanders & Buckner, 2006). Studies have shown that the approach 
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could help mothers gain confidence in their care for their infants as well as give them a better 

understanding of their infants behaviour and unique abilities (Cheetham & Hanssen, 2014; 

Dittz et al., 2017; Guimarães et al., 2018; Sanders & Buckner, 2006). A study done by 

Nugent et al. (2017) that included 40 mothers and their infants assessed the effects of the 

NBO on the mothers’ sensitivity rating on the CARE-index in a videotaped play interaction 

with their infants. Mothers sensitivity was regarded as their ability to adjust their behaviour to 

the infant’s cues accordingly. The result showed that mothers that received the NBO 

intervention after giving birth were four times as likely to be rated as sensitive towards their 

infant, four months post-partum, then were mothers in the control group. As greater maternal 

sensitivity and emotional responsiveness has been linked to the infants development of secure 

attachment (Van IJzendoorn, Juffer, & Duyvesteyn, 1995; Manning, 2018; Meins, 

Fernyhough, Fradley, & Tuckey, 2001; Pederson et al., 1990; Posada, Trumbell, Lu, & 

Kaloustian, 2018) and capacity to self-regulate (Frick, Forslund, & Brocki, 2019; Manning, 

2018), interventions such as the NBO could help facilitate positive child outcomes. 

 Meins et al. (2001) determined that the distinguishing feature of mothers of securely 

attached infants is their capacity to use information about their infants’ external behaviour to 

make accurate assumptions about their mental states governing that behaviour. In light of 

this, due to the NBO systems emphasis on assisting parents to make correct inferences about 

their infants’ behaviour, it may also help foster parents awareness and interest in their infants’ 

mental states and emotions that govern those behaviours.  

 It has been hypothesized that a mothers ability to correctly interpret her infant’s mental 

state and show interest in looking beyond their external behaviour is a characteristic that can 

be linked back to the mother’s attachment to her foetus during pregnancy (McMahon, 

Camberis, Berry, & Gibson, 2016). McMahon and her colleagues (2016) found that mothers 

that had a higher quality of attachment to their foetus were better attuned to their 7-month-old 
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infants and made significantly more appropriate mental state comments during play with 

them at 19 months of age. Furthermore, a mother’s attachment to her foetus has in turn been 

linked to the infant’s attachment security measured at 12 months of age (Benoit, Parker, & 

Zeanah, 1997).  

 As noted above, research on effectiveness of the NBO has shown the approach’s 

capacity to increase mother’s perceived knowledge about their infant’s external behaviour 

(Cheetham & Hanssen, 2014; Dittz et al., 2017; Guimarães et al., 2018; Sanders & Buckner, 

2006) and its ability to increase mothers’ sensitivity (Nugent et al., 2017). However, there is a 

gap in the research, as the question remains whether the NBO observations could help foster 

maternal curiosity and interest in their infant’s internal states. A mother’s interest and 

capability to interpret her infant’s mental state has been found to be an important component 

in the development of secure infant-mother attachment (Meins et al., 2001) and the child’s 

later development of psychological understanding of the mind and emotion (Ereky-Stevens, 

2008). Moreover, secure infant-mother attachment has been found to be a protective factor 

against the child’s later development of psychopathology and externalising behaviours 

(Fearon et al., 2010; Groh et al., 2014, 2017; Kobak & Bosmans, 2018). Identifying effective 

ways to counteract the development of such negative child outcomes makes the possibility of 

the NBO increasing mother’s curiosity and interest in interpreting their infant’s mental states 

a prospect worth exploring.  

  The current study aims to ask the question of whether the NBO approach can affect 

mothers’ curiosity and interest in interpreting their infants’ mental states. As noted above, 

research has found that stronger maternal-foetal attachment during pregnancy is associated 

with better maternal attunement to the infant’s cues after birth as well as increased use of 

mental state comments by the mother regarding her infant during videotaped play sessions 

(McMahon et al., 2016). In light of this, the current study uses maternal-foetal attachment 
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during pregnancy to control for the effects of the NBO approach on the mothers’ interest and 

curiosity in their infants’ mental state. The hypothesis of the current study is that mothers to 

whom the NBO approach is applied will be more curious and interested in interpreting their 

infants’ mental states than mothers to which it is not, after controlling for maternal-foetal 

attachment during pregnancy.  

Method 

Participants 

 The current study utilized a pre-collected sample from the study “Interpretation of the 

expressions of infants” which was conducted by a specialist in family nursing and received 

approval from The National Bioethics Committee in Iceland (VSN-16-095/06-16). The 

inclusion criteria was that mothers be 18 years old or above, at least in their 23rd week of 

pregnancy, with a score of nine or higher on the Edinburgh Postnatal Depression Scale 

(EPDS) which was administered in the 23rd to 28th week of pregnancy and/or declaring a 

history of anxiety or depression on a questionnaire. An affirmative answer to either the 

question “have you dealt with depression in the past?” or  “have you dealt with anxiety that 

disrupted your daily life in the past e.g. severe test anxiety?” was used to assess whether the 

mothers had a prior history of depression and/or anxiety. Mothers could not partake in the 

study if they gave birth before the 35 week of pregnancy, they did not understand spoken or 

written Icelandic or if the child was born with a severe disability. All qualifying mothers that 

attended routine prenatal care appointments at the primary healthcare clinic in Árbær, a 

suburb in Reykjavik Iceland, were offered to partake in the study and were therefore selected 

using convenience sampling. Participation was voluntary and contained no known risk 

factors for mother or infant. Participants were told that they could discontinue participation at 

any time during the study without explanation and that confidentiality would be maintained. 

Participants did not receive any kind of compensation for participation.  
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The current sample was comprised of 62 expectant mothers (Mage = 30, SD = 6.11, 

range = 18 - 45). However, two women withdrew from the study before data collection 

began, so the final sample included 60 women. The women’s gestational age at recruitment 

ranged from 23 to 36 weeks (M = 27.59, SD = 3.10). Within the final sample of 60 women, 

55 (91.66%) responded to all three of the demographic questions regarding education, work 

and financial status. Over half of those women had completed a bachelor’s degree or higher 

(n = 30, 54.54%) and the majority of the women were working full time (n = 34, 61.81%). 

Twenty-three (41.81%) of the women considered their financial status to be very good or 

good and 6 (10.90%) deemed theirs to be difficult or very difficult.  

Measures 

Depressive symptoms. Prenatal symptoms of depression were measured with the 

Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987). The EPDS 

is a 10-item self-report screening tool for postnatal depression (Cox et al., 1987). The 

measure asks that participants answer questions about their feelings and state of mind in the 

past week, for instance “in the past 7 days: I have been able to laugh and see the funny side of 

things” and “in the past 7 days: I have been so unhappy that I have had difficulty sleeping”. 

Answers are given on a 4-point scale where the answer “A” gives a score of zero, “B” equals 

one, “C” equals two and “D” equals three. Total scores can range from 0 to 30, where a 

higher score suggests an increased likelihood of the presence of post-partum depression. To 

maintain consistency questions 3 and 5 through 10 are reverse scored (Cox et al., 1987). In 

the current sample, the mothers total EPDS scores ranged from 0 - 19 (M = 6.77, SD = 4.44). 

In the development of the scale, the authors reported satisfactory sensitivity (85%) 

and specificity (77%) as well as good split half reliability (.88) and internal consistency 

(Cronbach’s alpha = .87; Cox et al., 1987). Since then, the EPDS has been found to have a 

varied sensitivity (65%-100%) and specificity (49%-100%) between studies utilizing various 
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cut-off scores (Eberhard-Gran, Eskild, Tambs, Opjordsmoen, & Ove Samuelsen, 2001) and 

good test-retest reliability (ICC = .92; Kernot, Olds, Lewis, & Maher, 2015). Furthermore, its 

application during pregnancy has also proved to have good validity (Bergink et al., 2011). A 

meta-analysis by Owora, Hélène Carabin, Reese, & Garwe (2016) found the EPDS to have 

good sensitivity (range = .63 - .94) and good specificity (range = .83 - .98) across different 

trimesters of pregnancy and cut-off scores. The current study used the Icelandic version of 

the EPDS. A recent study by Lydsdottir et al. (2019) tested the psychometric properties of the 

Icelandic version of the EPDS when administered in the prenatal period. The Icelandic 

versions was found to have good internal consistency with Cronbach’s alpha ranging from = 

.84 - .85 measured at three different timepoints during pregnancy. Convergent and 

discriminant validity also found to be was good (Lydsdottir et al., 2019). 

Maternal-foetal attachment. The mothers’ attachment to their foetuses during 

pregnancy was measured with the Prenatal Attachment Inventory (PAI; Muller & Mercer, 

1993). The PAI comprises 21 questions that are rated on a 4-point scale were an answer of 

“1” means almost never, “2” means sometimes, “3” means often and “4” means almost 

always. Examples of PAI questions are “I try to imagine what the baby is doing in there”, “I 

think that my baby already has a personality” and “I wonder what the baby looks like now”. 

Total scores can range from 21 to 84 where a higher score signifies a higher quality of 

attachment (Gau & Lee, 2003). The overall response rate for the PAI was 91.66% (n = 55, 

Mtotal = 57.83, SD = 8.52). The response rate in the intervention group was 96.66% (n = 29, 

Mtotal = 59.65, SD = 9.54) and 86.66% (n = 26, Mtotal = 55.76, SD = 6.81) in the control group. 

The internal consistency of the PAI for the current sample was good (Cronbach’s alpha = 

.86). 

The psychometric properties of the Icelandic version which was used in the current 

study have not been determined. However, the Swedish PAI has been found to have good 
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reliability (Cronbach’s alpha = .86) as well as the Polish version (Cronbach’s alpha = .85; 

Bielawska-Batorowicz & Siddiqui, 2008). The original developers of the PAI reported good 

reliability across samples (Cronbach’s alpha = .80 - .82) and good construct validity (Muller 

& Mercer, 1993). Using confirmatory factor analysis, Gau and Lee (2003) also found the PAI 

to have good construct validity.  

Mothers curiosity and interest in mental states. The mothers’ curiosity and interest 

in interpreting their infants’ mental state was measured using four questions from the Parental 

Reflective Functioning Questionnaire (PRFQ). The PRFQ is a brief, multidimensional self-

report measure intended for parents with children of ages 0 to 5 years (Luyten, Mayes, 

Nijssens, & Fonagy, 2017). The four questions were “I like to think about the reasons behind 

the way my child behaves and feels”, “I am often curious to find out how my child feels”, “I 

try to see situations through the eyes of my child” and “I wonder a lot about what my child is 

thinking and feeling”. Together the questions grasped the mothers’ curiosity and interest in 

interpreting their infants’ mental states. Each item is rated on a 7-point Likert scale where “1” 

signifies strong disagreement and “7” indicates strong agreement. Total scores can range 

from 4 to 28, with higher scores indicating greater maternal curiosity and interest in their 

infants’ mental states. The overall response rate for the four questions regarding curiosity and 

interest was 61.66% (n = 37, Mtotal = 26.24, SD = 2.39). The response rate in the intervention 

group was 66.66% (n = 20, Mtotal = 25.75, SD = 3.07) and 56.66% (n = 17, Mtotal = 26.82, SD 

= 1.0) in the control group. The internal consistency of these four questions for the current 

sample was good (Cronbach’s alpha = .81). 

Research design and data analysis 

This study is a quantitative descriptive study. The independent variable was whether 

or not the mothers receive the NBO intervention. The dependent variable was the mothers’ 

score on the four questions regarding their curiosity and interest in interpreting their infants’ 



EFFECTS OF THE NBO APPROACH 12 

mental states. The covariate variable was the mothers’ attachment to their foetus during 

pregnancy. The mothers were randomly assigned onto equal groups to either the intervention 

group or the control group. The women in the intervention group received post-natal care as 

usual in addition to the NBO intervention that was administered by a specialist in family 

nursing during home visits. Women in the control group received post-natal care as usual 

administered by a nurse from their local healthcare clinic via home visits.  

 In the current study, Google Forms, an online survey administration app, was used to 

administer questionnaires to participant and store responses. The statistical data analysis 

software SPSS 25.0 was utilized to analyse the data. Descriptive statistics were used to 

examine the participants’ demographic data, inclusion criteria, total scores on the PAI and the 

curiosity and interest questions. An independent sample t-test (Student, 1908) was performed 

to compare the participants means scores on the PAI  questionnaire. An independent sample 

t-test was applied as it determines whether there is a significant difference between the means 

of two unrelated groups (Student, 1908). Since, the curiosity and interest data did not meet 

the assumption of normality as assessed by Shapiro-Wilk’s test (p < .001),  a non-parametric 

alternative was applied instead. A Mann-Whitney U test (Mann & Whitney, 1947), was 

performed to assess whether a significant variation existed between the participants’ total 

mean scores on the curiosity and interest items. The U test was applied as it allows for the 

comparison of two independent groups when data are ordinal but not normally distributed 

(Mann & Whitney, 1947). An analysis of covariance (ANCOVA; Wildt & Norpoth, 1978) 

was performed to compare group means while controlling for the mothers’ attachment to 

their foetus during pregnancy. An ANCOVA was used, as it allows a comparison of two 

independent groups on a continuous variable while controlling for a covariate variable (Wildt 

& Norpoth, 1978). ANCOVA has been found to be reasonably robust to violations of 
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normality and was therefore used although the curiosity and interest data violated this 

assumption (Glass, Peckham, & Sanders, 1972; Rheinheimer & Penfield, 2001).  

Procedure 

 All mothers that attended a routine prenatal check-up at the primary health care clinic 

in Árbær, Iceland, in their 23rd to 28th week of pregnancy were offered to fill out the 

Edinburgh Postnatal Depression Scale (EPDS) as well as questions regarding whether or not 

they had a history of depression and/or anxiety. All mothers that met the inclusion criteria 

were given an introductory letter where the purpose and procedure of the study was stated. 

Mothers that wished to participate in the study signed a written consent form. When the 

desired number of 60 participants had been reached recruitment was terminated and the 

mothers were divided randomly into two equal groups, the intervention group and control 

group. Each mother was allocated a specified participant number to ensure anonymity. Prior 

to giving birth, the mothers were sent a link to an online questionnaire via email. The  

questionnaire contained the PAI and questions regarding their demographics. The mothers 

were asked to fill out the questionnaire using their specified number.  

 During the first three weeks after giving birth, mothers in the intervention group 

received weekly home visits from a specialist in family nursing who is certified in the 

application of the NBO. The specialist administered post-natal care as usual in addition to the 

NBO observations. In the initial session, the specialist explained to the parent(s), that the aim 

of the session was to observe the infant’s behaviour and responses to various stimuli to help 

them better understand their infant’s unique abilities and challenges. The specialist then 

continued to go over the 18 neurobehavioral observations of the NBO approach in a 

randomized sequence from visit to visit according to the infant’s state at the time. If the infant 

was asleep, it’s habituation to stimuli, i.e. light and sound, and preservation of sleep was 

observed. If the infant was awake, the specialist started by laying the infant on its back and 
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observed and described it’s motor tone, skin colour and activity level to its parent(s). If the 

infant was in an alert but calm state, it’s capacity to track visual objects such as a red ball or 

rattle was observed, as well as its capacity to respond to the person interacting with it. In 

addition, the infant’s ability to orient their attention towards their parents voice was explored. 

Lastly, if the infant was crying, soothability along with the infant’s means and capacity to 

self-soothe was observed. The infant’s ease of transition between states, threshold for 

stimulation and amount of crying was also observed throughout the intervention. Each 

session lasted for approximately 40 to 60 minutes. The mothers in the control group received 

post-natal care as usual, via home visits, administered by a nurse who was not familiar with 

the NBO approach. As specified by the Icelandic Directorate of health, the aim of post-natal 

home visits is to educate parents on topics such as infant care and hygiene, offer parental 

counselling and observe the infant’s development and physical health (‘Heimavitjanir’, n.d.). 

Four months post-partum mothers in both groups were sent a link, via email, that directed 

them to a questionnaire containing the PRFQ. The questionnaire contained the questions 

regarding their curiosity and interest in interpreting their infant’s mental state. Mothers were 

again asked to fill out the questionnaire using their specified number. Data collection began 

in July 2016 and was completed in October 2018. 

Results 

Descriptive statistics for the inclusion criteria for both groups can be seen in Table 1. 

The table shows that mothers in the intervention group (M = 7.07, SD = 4.31) had a higher 

mean score on the EPDS measure than mothers in the control group (M = 6.34, SD = 4.70). 

The mean scores for the questions regarding the mothers’ history of depressive and anxiety 

symptoms indicate the fewer mothers had a history of depressive symptoms than anxiety 

symptoms in both groups, as an answer of 1 indicates that they had no history of such 

symptoms and an answer of 2 signifies that they did.  
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Table 1 

Descriptive statistics for the inclusion criteria of EPDS score, gestation age, having a history 

of depressive or anxiety symptoms between groups 

 Intervention Control 
 n min - max M SD n min-max      M SD 
EPDS score 30 0 - 19 7.06 4.31 29 0 -17 6.34 4.70 
Gestation age 30 24 – 35 27.73 3.15 30 23 - 36 27.46 3.19 
History of depressive symptoms 29 1 - 2 1.48 .50 28 1 - 2 1.42 .50 
History of anxiety symptoms 29 1 - 2 1.68 .47 28 1 - 2 1.85 .35 

Note. n = number of participants that responded, min = minimum score, max = maximum 

score, M = mean score, SD = standard deviation.  

Descriptive statistics for the mothers’ demographics in both groups can be seen in 

Table 2. Twenty-nine (96.66%) mothers in the intervention group and 26 (86.66%) in the 

control group responded to the three questions regarding their education, work status and 

perceived financial status. In both groups, the highest rate of completed educational level was 

a bachelor’s degree, or 10 (33.33%, 34.48 valid %) mothers in the intervention group and 

nine (30.00%, 34.62 valid %) in the control group. The majority of mothers in both groups 

were working full time jobs, or 15 (50.00%, 51. 72 valid %) mothers in the intervention 

group and 19 (63.33%, 73.08 valid %) in the control group. In regards to the mothers 

perceived financial status, most mothers in both groups rated theirs as being average, or 13 

(43.33%, 44.83 valid %) in the intervention group and 13 (43.33%, 50.00 valid %) in the 

control group.  

Table 3 shows descriptive statistics for the mothers’ scores on the PAI items for both 

the intervention and control group. Table 3 also depicts the mothers’ descriptive statistics 

between groups on the questions regarding their curiosity and interest in interpreting their 

infants’ mental states. The table shows that mothers in the control group had a higher mean 

score on the curiosity and interest questions (M = 26.82, SD = 1.01) than mothers in the 

intervention group (M = 25.75, SD = 3.07). Reversely, mothers in the intervention group had 
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a higher mean total score on the PAI (M = 59.68, SD = 9.54) than mothers in the control 

group (M = 55.76, SD = 6.81). 

Table 2 

Descriptive statistics for the participants achieved education level, work status and perceived 

financial status between groups 

  Intervention Control 
  n % valid % n % valid % 

Education Secondary school 4 13.33 13.79 1 3.33 3.85 
 Technical degree 2 6.67 6.90 1 3.33 3.85 
 Advanced Level certificate 5 16.67 17.24 8 26.67 30.77 
 Bachelor’s degree 10 33.33 34.48 9 30.00 34.62 
 Master’s/doctorate degree 6 20.00 20.69 5 16.67 19.23 
 Other 2 6.67 6.90 2 6.67 7.69 
 Total 29 96.67 100 26 86.67 100 
Work status Full time 80-100% 15 50.00 51.72 19 63.33 73.08 
 Part-time 50-80% 3 10.00 10.34 0 0 0 
 Part-time, less than 50% 0 0 0 2 6.67 7.69 
 Unemployed 5 16.67 17.24 2 6.67 7.69 
 Looking for a job 1 3.33 3.45 0 0 0 
 Student 4 13.33 13.79 3 10.00 11.54 
 Stay-at-home mother 1 3.33 3.45 0 0 0 
 Total 29 96.67 100 26 86.67 100 
Financial status Very good 4 13.33 13.79 2 6.67 7.67 

Good 9 30.00 31.03 8 26.67 30.77 
Average 13 43.33 44.83 13 43.33 50.00 

 Difficult 3 10.00 10.34 2 6.67 7.69 
 Very difficult 0 0 0 1 3.33 3.85 
 Total 29 96.67 100 26 86.67 100 

Note. n = number of participants that responded, % = overall percentage, Valid % = 

percentage out of valid responses. 

An independent samples t-test was conducted to assess whether the total score group 

means for the PAI were statistically significant. The t-test revealed that there was no 

statistically significant difference between the groups on the PAI, t(53) = -1.73, p = .08. A 

Mann-Whitney U test was performed to assess whether there was a significant difference 

between the mothers’ total scores on the curiosity and interest questions. The U test revealed 

that there was no statistically significant difference between the intervention (Mdn = 27) and 

the control group (Mdn = 27), U = 164.00, p = .86.  
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Table 3 

Descriptive statistics for the mothers’ total scores on the PAI and the questions regarding 

their curiosity and interest in interpreting their infants’ mental states in both groups 

                    Intervention Control 
 n min - max M SD n min - max      M SD 
PAI  29 42 - 77 59.68 9.54 26 46 - 72 55.76 6.81 
Curiosity and interest  20 19 - 28 25.75 3.07 17 25 - 28 26.82 1.01 
Note. PAI = Prenatal Attachment Inventory, n = number of participants that responded, min = 

minimum score, max = maximum score, M = mean score, SD = standard deviation.  

An ANCOVA was used to determine the effects of the administration of the NBO 

approach on the mothers’ curiosity and interest in interpreting their infants’ mental states 

compared to controls after controlling for maternal-foetal attachment. In Table 4 the 

unadjusted and adjusted means between groups can be seen. As the table shows, 15 (50.00%) 

mothers in the control group and 20 (66.66%) in the intervention group answered both the 

PAI and the questions regarding their curiosity and interest. Table 4 also shows that the 

mother’s mean score on the curiosity about their infant’s mental states question increased for 

the control group and decreased for the intervention group after adjustment for the covariate, 

that is the mothers’ attachment to their foetus during pregnancy.  

Table 4 

Adjusted and unadjusted group means and variability for the mothers’ curiosity and interest 

in their infants’ mental states with the mothers’ attachment to their infant during pregnancy 

as a covariate 

  Unadjusted Adjusted 

 n M SD M SE 
Control 15 6.25 .43 6.38 .14 
Intervention 20 6.06 .67 5.96 .12 

Note. n = number of valid participants, M = mean score, SD = standard deviation, SE = 

standard error.  
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After adjustment for the covariate, there was a significant difference in the mothers’ 

curiosity and interest in interpreting their infants’ mental states between the two groups, F (1, 

32) = 4.703, p = .038, partial η2 = .128. Bonferroni post hoc analysis revealed that the mean 

score on the curiosity and interest questions was statistically significantly higher for the 

control group than the intervention group (Mdiff = .415, 95% CI [.025 - .804], p = .038). 

Discussion  

 The purpose of this study was to assess whether the NBO approach could affect 

mothers’ curiosity and interest in interpreting their infants’ mental states by comparing mean 

scores of mothers self-rated curiosity and interest after controlling for the mothers attachment 

to her foetus during pregnancy. Maternal-foetal attachment was used as a covariate, as greater 

maternal-foetal attachment has been found to be associated with better maternal attunement 

to the infant’s cues post-partum and more appropriate mental state comments about the 

infant’s behaviour (McMahon et al., 2016). It was hypothesised that mothers to whom the 

NBO approach was applied would be more curious and interested in interpreting their 

infants’ mental states than mothers to which it was not, after controlling for maternal-foetal 

attachment. The analysis revealed that mothers that did not receive the NBO intervention had 

a higher mean score on the curiosity and interest questions than mothers in the intervention 

group, before controlling for the covariate of maternal-foetal attachment. After controlling for 

the covariate, the mean difference between groups increased further and reached statistical 

significance. Therefore, the hypothesis was not confirmed for the results suggest a reversed 

trend in mothers’ mean curiosity and interest in interpreting their infants’ mental states.  

In prior research, the NBO approach has been found to increase mothers’ 

understanding and perceived knowledge about their infants’ external behaviour (Cheetham & 

Hanssen, 2014; Dittz et al., 2017; Guimarães et al., 2018; Sanders & Buckner, 2006). The 

lack of findings in the present study regarding the NBO’s ability to increase mothers’ interest 
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in their infants’ inner states may suggest that the this approach functions better as an external 

behaviour observation tool and may be less effective in increasing mothers thoughts on the 

internal states of the infant. Since the NBO approach may focus more on increasing parental 

knowledge and understanding of their new infant than on inciting a sense of curiosity about 

them, perhaps, it would have been more fitting to assess the mothers’ perceived knowledge or 

understanding about their infants’ mental states instead of their curiosity and interest. 

Furthermore, the NBO approaches emphasis on observations of external behaviours and cues 

may have made the mothers more conscious of such visible behaviours and less focused on 

the internal states behind them.  

 A key strength of the present study is that it is the first to examine the possible effects 

of the NBO on mothers’ interest in interpreting their infants’ mental states and therefore 

paves the way for further research on this topic. Exploring this possibility could prove to be a 

valuable addition to the growing body of research on the effectiveness and limitations of 

interventions that aim to increase parents’ knowledge and understanding of their infants’ 

behaviours and the mental states that govern them. Identifying and applying effective parent 

interventions with this aim could be of significance to the development of adaptive child 

outcomes such as secure infant attachment through means of increased sensitivity in mothers 

care for their infants as Nugent et al. (2017) suggested. Another strength of the current study 

is the fact that mothers were randomly assigned to the two groups. Random assignment 

ensured that between and within group differences were not systematic thus minimizing bias 

and the possible effects of lurking variables. A third strength is the inclusion of a control 

group which allowed for the assessment of any effects the intervention would potentially 

bring forth while minimizing any effects brought on by other intervening variables. A fourth 

strength is that the intervention was administered by the same person thus ruling out any 
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uncertainty pertaining to the consistency of the application of the intervention that would not 

have been possible otherwise.  

There are a few limitations to the current study worth reporting. The first of which is 

the study’s small sample size. The initial small sample size of 60 participants could have 

made it difficult to detect any significant effects of the NBO on the mothers’ curiosity and 

interest in their infants’ mental state. In addition, the small sample size made the study 

especially vulnerable to non-responders. A second limitation is the high non-response rate 

and number of invalid answers on the online questionnaires. The fact that only two-thirds of 

the mothers in the intervention group and half in the control group responded to both the PAI 

and the four questions regarding curiosity and interest may have affected the outcome of the 

ANCOVA analysis. This suggests that online questionnaires may not be the most optimal 

means of data collection in the post-partum period. When interpreting the results, one has to 

account for the fact that non-responding participants may have varied from responding ones. 

A third limitation is that mothers’ curiosity and interest in interpreting their infants’ mental 

states was only measured at one time point. Consequently, it is impossible to know whether 

variability was present between the two groups to begin with or whether the mothers’ 

curiosity and interest increased or not after the NBO approach was applied.  

 The question of whether a larger sample of mothers would have yielded a different 

outcome still remains. In future, it would be preferable to use a larger sample size to account 

for non-responders and invalid answers to increase the statistical power of the results. This 

would increase the possibility of detecting and asserting any effects the NBO approach could 

have on mothers curiosity and interest in interpreting their infants’ mental states. Research in 

future should also consider the option of using a more hands-on data collection method to 

counteract high non-response rates and to reduce the number of invalid answers. This could 

be done via in-person application of the questionnaires so that the researchers could ensure 
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that participants fill out the questionnaires as well as give participants a chance to ask 

questions about questionnaire items. In addition, future research should incorporate a before 

and after measurement of the mothers’ curiosity and interest to assess the effects of the NBO 

intervention with greater certainty and to examine any existing variability between the two 

groups beforehand. Prior research has utilized videotaped sessions of mothers’ interaction 

with their infants to measure such aspects as maternal sensitivity (Meins et al., 2001; Nugent 

et al., 2017) and mothers’ mind-related comments regarding their infants (McMahon et al., 

2016). It may, therefore, be of interest in future to examine whether mothers’ mental state 

comments regarding their infants during videotaped sessions may be a more preferable 

method to assess the possible effects of the NBO on maternal curiosity and interest instead of 

the more subjective questionnaire type measurement. The analysis of videotaped sessions 

may be a more accurate measure of the mothers underlying curiosity and interest as it could 

be a characteristic the mothers are not knowingly aware of, therefore there dialogue could 

express attitudes which they have not consciously realized in their interaction with their 

infants.  

 In spite of the current study’s limitations, it is the first study to test the possible effects 

of the NBO approach on mothers’ curiosity and interest in interpreting their infants’ mental 

states and remains a valid contribution to the growing research on the NBO approach 

(Cheetham & Hanssen, 2014; Dittz et al., 2017; Guimarães et al., 2018; Nugent et al., 2017; 

Sanders & Buckner, 2006). The study failed to detect any effect of the NBO on mothers’ self-

rated curiosity and interest. However, it opens up new avenues for research on the effects of 

the NBO on different aspects of mothers’ understanding and interest in their infants’ 

behaviour, beyond the external. Furthermore, this study could be a valuable step in expanding 

the knowledge on the full reach of the NBO approach’s effects and limitations. Which could 

prove important, for identifying ways to expand parental knowledge and interest in 
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interpreting both the external and internal states of their infant could help to conduce positive 

outcomes such as secure infant-mother attachment (Meins et al., 2001) and the child’s later 

development of psychological understanding of the mind and emotions of himself and others 

(Ereky-Stevens, 2008).  
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