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Abstract1 
 
The relationship between maternal sensitivity (MS) and child outcomes has been examined 

by earlier research. There is some evidence that MS plays a role in shaping temperament 

development in early childhood. Child temperament outcomes are a significant predictor 

for functioning in later life. The study is based on 952 mother-infant pairs from the Avon 

Longitudinal Study of Parents and Children (ALSPAC). MS was observed at 12-months 

and temperament at 24-months. Linear regression was used to investigate the association 

between MS and temperament, adjusting for a range of confounders (temperament at 6 

months, gender, SES, maternal mental health, maternal preconceptions of her child, 

parental conflict, gestation and maternal age). Multiple imputation was used to account for 

attrition. Mother-child interactions rated as “cool/moderate” were associated with more 

difficult temperament on the dimensions of “approach” (Coef 0.35, CI 0.09, 

0.60),“rhythmicity”(Coef 0.43, CI 0.19, 0.68) and “adaptability” (Coef 0.24, CI 0.00, 0.49). 

The associations remained after adjusting for confounders in the imputed data set.  There is 

evidence that maternal warmth may be influential in the development of child 

temperament, particularly positive affect, sociability and affect regulation. Further research 

is needed to replicate these findings.  

 

 

 

 

 

KEYWORDS Maternal Sensitivity, Temperament, Child Development, Maternal Warmth, 
Maternal Responsiveness. 
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1This literature review is formatted according to the nominated journal, Psychological review. Instructions to 
authors are included in Appendix B2.!
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Introduction 
 

Child temperament is a significant predictor of functioning in later life (Propper & Moore, 

2006) including being a risk factor in the subsequent development of mental health problems 

(Kagan & Snidman, 2004;Oldehinkel, Hartman, De Winter, Veenstra & Ormel, 2004), 

delinquency (Windle, 1992) and substance misuse (Mun, Fitzgerald, Von Eye, Puttler & Zucker, 

2001). Temperament is strongly associated with social functioning, including the development of 

prosocial capabailities such as conscience, sympathy, empathy and behavioural adaptation to suit 

varying social contexts (Sanson, Hemphill & Smart, 2004) and academic success (Posner & 

Rothbart, 2007). Temperament is subject to maturation and change (Rothbart & Bates, 2006) and 

maternal behaviours have been shown to play a role in shaping temperament outcomes 

(Kochanska, Aksan & Joy, 2007). It is important therefore to examine the association between 

maternal behaviours and temperament outcomes to better understand the underlying mechanisms.  

 Temperament. Temperament is broadly defined as a collection of relatively enduring and 

stable emotional-behavioural traits that appear early in infancy and have a distinct biological 

profile (Zentner & Bates, 2008). It refers to higher order patterns of individual differences in 

reactivity to immediate incentives as well as their mutual regulation (Nigg, 2006). Theorists 

disagree however on the exact number and nature of the dimensions that comprise temperament 

and that illustrate a child’s level of reactivity and ability for self-regulation (Strelau, 1998).  

 Early conceptualizations of temperament were developed by Thomas, Birch, Chess, 

Hertzg and Korn (1963) in the New York Longitudinal studies (NYLS).  Through their seminal 

work involving parental interviews they measured temperament according to the child’s 

behavioural style. Using inductive content analysis of parental interviews, nine temperament 

dimensions were derived. These dimensions included; Activity (i.e. motor activity), Rhythmicity 

(i.e. predictability or regularity of behaviour), Approach (i.e. response to novelty), Adaptability 

(i.e. response to changes in the environment over time), Threshold (i.e. the intensity of stimulation 
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need to evoke a reaction), Intensity (i.e. the energy level of a response), Mood (i.e. the child’s 

propensity towards a positive or negative mood), Distractibility (i.e. ease with which they are 

effected by external stimuli) and Persistence (i.e. length of time and maintenance of activity 

pursued by the child). Parent-report measures, including the Toddler Temperament Scale (TTQ, 

Fullard, McDevitt & Carey, 1984) were subsequently developed to classify children across the 

dimensions without the need for lengthy parental interviews.  

 Other theorists have posited alternative models of temperament comprising fewer 

dimensions. Buss and Plomin (1975) for example suggest that temperament comprises four 

broad traits (emotionality, activity, sociability and impulsivity) while Rothbart’s (1981) 

theory focuses on the context-specific nature of temperament, such as the level of pleasure 

derived from high and low intensity stimuli and an awareness of subtle changes in the 

environment. Although these three dominant theories of temperament have a number of 

conceptual similarities, research has so far had limited success at demonstrating 

convergence between their associated measures (Goldsmith, Rieser-Danner & Briggs, 

1991). Goldsmith et al. (1991), however, suggest that these differences are likely to reflect 

the different boundaries of constructs within the approaches and narrower versus broader 

constructs. Block (1995) refers to this as the “jingling and jangling fallacy” whereby the 

same term has multiple meanings and where different terms have the same definition. 

Despite this, in a recent review of temperament measurement, Rothbart & Mauro (1990) 

have identified six dimensions that are similar to those found in least four infant 

temperament questionnaires including reaction to novelty, distress proneness, positive 

affect, activity, rhythmicity and attention span.  

 Rothbart and Derryberry (1981) suggest that these dimensions can be encompassed into a 

three-factor model of temperament. These include; a) surgency/extraversion, (i.e. positive 

anticipation, activity level and sensation seeking); b) negative affectivity, (i.e. fear, anger-
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frustration and social discomfort and c) effortful control, (i.e. inhibitory control, attentional focus 

and perceptual sensitivity and which is exhibited through capacity to inhibit a dominant response 

in favour of a subdominant one) (Poser & Rothbart, 2007; Rothbart & Bates, 2006). In a recent 

meta-analysis, Else-Quest, Hyde, Goldsmith & Van Hulle (2006) suggest that some of Thomas et 

al.’s (1963) nine dimensions can be conceptually understood within the context of these three 

broader dimensions. For example, they suggest that persistence and distractibility fit within the 

definitions of effortful control, threshold and adaptability under negative affectivity, while 

approach and positive mood can be categorized under the definition of surgency. Nigg (2006) 

suggests therefore, that while the exact nature and number of lower order dimensions of 

temperament are debated within the literature, the higher order umbrellas are more generally 

accepted.  

 Temperament has been found to have only moderate stability in infancy(e.g. Matheny & 

Phillips, 2001, Rothbart, Derryberry & Hershey, 2000), with greater stability after 24 months of 

age (e.g. Kochanska, 2001). However, this moderate stability in infancy could be related to 

difficulties assessing infant temperament at this age. As the repertoire of behaviours increases in 

older children, it may then become easier to observe behaviours that might be reflective of 

underlying temperament traits.  

 Maternal Sensitivity. MS is referred to as “the quality of a mother’s sensitive behaviours 

that are based on her abilities to perceive and interpret her infant’s cues and respond to them” 

(Shin, Park, Ryo & Seoman, 2008). It refers to the warm and appropriate maternal responses 

towards an infant’s communications and emotional cues (Ainsworth, Blear, Waters & Wall, 

1978). Maternal warmth is defined as “a mother’s general tendency to be supportive, affectionate, 

and sensitive to the child’s needs, express approval and direct positive emotions and behaviours 

toward the child” (Zhou et al., 2002). Maternal warmth is considered to be a central component of 

MS by some researchers who argue that maternal responses may occur without warmth or 
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affection and therefore reducing the quality of those maternal responses (Lohaus, Keller, Ball, 

Elbon &Voelker, 2001). Maternal warmth has consistently shown to be highly correlated with 

measures of maternal responsiveness and sensitivity (Lohaus et al., 2004; Pearson, et al. 2011) 

therefore suggesting that it is an important dimension of MS.  

 Maternal sensitivity and child outcomes. Research is increasingly showing that 

neural development (Johnson &Mareschal, 2001) and gene expression are shaped by early 

experiences (Weaver, 2009). Gottlieb and Halpern (2002) argue that it is the interaction 

between biological and environmental factors that drives child development. An 

association between MS and a number of areas of child development has been shown 

(Crittenden & Bonvillian, 1984) including socio-emotional development (Page, Wilhem, 

Gamble & Card, 2010) and attachment security (Bigelow, et al., 2010). Maternal warmth 

specifically is associated with decreased behavioural difficulties in school (Patterson, Cohn 

& Kao, 1989), social reciprocity (Bugental, 2000) and social skills (Steelman, Assel, 

Swank, Smith & Landry, 2002). Additionally, research has evidenced an association 

between MS and emotional reactivity and emotional responses, two constructs forming the 

basis of temperament (Rothbart & Derryberry, 1981), while maternal warmth is associated 

with children’s adaptive regulation, particularly of positive affect (Davidov & Grusec, 

2006).  

 Maternal sensitivity and child temperament. Maternal behaviours are associated 

with temperament through reciprocal interactions between child and caregiver (Hinshaw, 

2008). Infants rely on their caregivers to regulate their physiological arousal (Sroufe, 2000) 

and to alleviate negative emotions and reinforce positive emotions (Thompson, 1994). The 

Mutual Regulation Hypothesis (Tronick, Cohn and Shea, 1986) suggests that infants seek 

out interactions with their caregivers to regulate distress and to promote positive emotions. 

If these are responded to with sensitivity, distress is soothed and thus the behaviour is 
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reinforced allowing the infant to develop a sense of control over their emotional 

experience. Conversely, inappropriate or inconsistent mothering leads to a tendency for 

infants to react negatively to emotional challenge and to fail to develop adequate skills in 

self-regulation (i.e. self-soothing). Tronick et al. (1986) therefore highlight a mother’s 

influence over her child’s temperament development through sensitive responding, as well 

as the influence that a child’s behaviour has on her ability to response. The relationship 

between MS and temperament is therefore considered to be bi-directional (Leerkes & 

Crockenberg, 2002). A successful interaction between the mother-infant dyad may depend 

on complimentary responses or “goodness of fit” (Thomas & chess, 1977) for a positive 

cycle of mutual influence to develop (Kiff, Lengua & Zalewski, 2011).  

 Previous research has found evidence for an association between MS and child 

temperament development. Early infancy may represent a time where there is less stability 

in temperament (Rothbart et al., 2000) and where children may be more dependent on their 

mothers for emotional regulation, therefore making children more susceptible to the impact 

of MS. Research in infancy into the association between MS and temperament has shown 

mixed results. Pauli-Pott, Mertsesacker and Beckmann (2004) examined children at three 

time points (4, 8 & 12 months) and found that high MS was associated with lower negative 

emotionality, frustration and fear at 12-months, while Kivijarvi, Rahia, Kalionen, 

Tamminen and Phia (2005) examining children at 3, 6 and 12 months found that children 

aged 12 months with mothers rated as high in MS had higher scores of positive mood and 

sociability and lower activity levels. Seifer, Schiller, Sameroff, Resnick and Riordan (1996) 

using a longitudinal design across 4 time points (4, 6, 9 & 12 months) also found that high 

MS was associated with less difficult temperament on the dimensions of “mood” and 

“approach” (6 and 9 months) and “intensity” and “total difficulty” (9 months). Siepak 

(2008) however found no association between MS and temperament in children aged 6-16 
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months. Evidence for an association has also been shown in early to middle childhood 

where temperament is thought to have higher stability (Kochanska, 2001). Spinrad, et al. 

(2012) examined children at 18, 30, 42 and 54 months and found evidence for an 

association between high MS at 30 months and high effortful control (EC) at 42 months. 

Blandon, Calkins, Keane & O’Brien’s (2010) study examining children at 24, 48, 60 and 

84 months found that increased MS was associated with decreased surgency and emotional 

reactivity. Van den Akker, Dekovic, Prinzie and Asscher ‘s (2010) study of children aged 

30, 36, 39 and 42 months found increased temperament “typicalness” was associated with 

increased positive parenting and decreased negative parenting, independent of initial 

temperament. However, only two research studies examined the association between MS 

and child temperament in children between 12-24 months.  

 Between 9 and 15 months children become increasingly independent at exploring 

their environment (e.g. Crawling, walking) and increasingly seek connectedness with 

others (Sander, 1969). These increasing demands may invoke a negative response from 

their caregivers (Rothbart, 2011). This may therefore indicate a time of particular 

vulnerability to MS. Glogger and Pauli-Pott (2008) examined 61 infants from 4-30 months. 

Their study focused on the development of fear-regulation behaviours in children. MS was 

assessed through home visits at 4, 8, 12 and 30 months. Thirty-minute observations of 

mothers bathing their baby and engaging in normal interactions were rated using the 

“reactivity/sensitivity” scale of the MBS-MKI-S (Esser, Scheven, Petrova, Laucht & 

Schmidt, 1989). Measurement of MS examined the mother’s perception of their infant’s 

signals and responding to these accurately. Negative emotionality was assessed at 4-months 

using the Infant Emotion Scale (Esser, et al. 1989), with inhibition/fear rated at 12 and 30 

months using the Laboratory Temperament Assessment Battery (LAB-TAB, Goldsmith 

&Rothbart, 1996). They found that children of mothers who were low in depression and 
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anxiety, but high in MS showed more active fear-regulation behaviours independent of 

their caregiver than children of less sensitive mothers. Passive fear-regulation behaviours 

remained more stable over time, suggesting that passive fear-regulation behaviours may be 

due to more stable dispositions, while active fear-regulation behaviours may depend more 

on experiences within the mother-child relationship. Glogger and Pauli-Pott’s (2008) 

design benefitted from using multiple time points and considering maternal mental health 

as an important confounding variable, however their sample size was small and the focus of 

their study was on emotionality and fear-regulation rather a range of temperament 

dimensions, therefore limiting the utility of their findings in understanding the association 

between MS and temperament in toddlers.  

 Owens, Shaw and Vondra (1998) also focused on one aspect of toddler 

temperament, irritability. They examined 213 mother-infant dyads from low-income 

families. Owens et al. (1998) employed a longitudinal study design, examining MS and 

irritability at 12 and 18 months. MS was assessed using an adaptation of the No toys task 

(Smith & Pederson, 1988) where mothers were rated for evidence of appropriate and 

contingent responses to infant behaviour. Owens et al. (1998) conceptualized difficult 

temperament as irritability and therefore assessed for this using both observation and 

maternally reported temperament. Observed irritability was measured as the amount of time 

the child spent fussing and crying over a 70-minute videotape, which included increasingly 

more stressful activities. Mothers also completed the “difficulty” dimension of the Infant 

Characteristics Questionnaire (Bates, Freeland &Lounsbury, 1979), which measures the 

frequency, duration and intensity of infant’s fussing and crying and was administer at the 

same time points. Owens et al. (1998) found that irritability and MS were negatively 

related, meaning that high MS was correlated with low irritability when both were taken at 

the same time point. They found that this relationship was stronger when irritability was 
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measured observationally rather than through maternal report. However, they found no 

longitudinal relations between MS and irritability. However, Owens et al. (1998) used a 

correlational analysis and were unable to illustrate any long-term associations. In addition, 

they found that maternal social support was weakly related to MS, although this was not 

treated as a confounder of the relationship between MS and temperament. The study 

benefits from using both observational and maternal report of temperament to account for 

potential response biases, however as with Glogger and Pauli-Pott (2008) the use of a small 

sample size, a focus on irritability rather than temperament traits more generally and the 

use of low-income families means that it is difficult to draw more general conclusions 

about the association between MS and temperament development.While all studies 

examined the influence of earlier temperament on the association between MS and 

temperament, with the exception of Owens et al. (1998), only two studies (Kivijarvi et al., 

2005; Blandon et al., 2010) used comparative temperament measures across the two time 

points. Changes in temperament scores across the time points may therefore reflect 

differences in measurement as opposed to differences in the child’s temperament. 

To advance understanding of the association between MS and child temperament, a 

number of limitations of earlier studies need to be addressed. This includes using a larger 

group of participants drawn from a representative cohort sample to increase the power of 

the analysis to detect an association, which Siepak (2008) suggests is small to moderate in 

magnitude, and generalisability of the findings to the wider population. While some studies 

have used broader assessments of temperament (Kiivarjvi et al., 2005; Siefer et al., 1996), 

most have focused on particular aspects such as irritability, negative emotionality, fear-

regulation and/or EC, therefore limiting the conclusions that can be drawn about the 

potentially differing associations between MS and discrete dimensions of temperament. A 

further major limitation of earlier research is that many did not control for potential 
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confounders, or adjusted for only a few of those identified in the literature. Important 

confounders in the association between MS and child temperament have been identified in 

the literature including gender (Else-Quest et al., 2006), socio-economic variables (e.g. 

Blair, 2010), maternal depression (e.g. Musser, Ablow & Measelle, 2012; Pearson, et al. 

2012), maternal anxiety (Grant, McMahon, Reilly & Austin, 2010;Henrichs, et al., 2009) 

marital conflict (Moore, 2010) and parental preconception of the child prior to birth (Kiang, 

Moreno & Robinson, 2004). A thorough review of potential confounders is included in the 

appendices C1.Adjusting for confounders when investigating the association between MS 

and child temperament is important for determining whether an apparent association could 

potentially be explained by other underlying factors.  

Study aims. The aim of the current study is to examine the association between 

observational ratings of MS (non-verbal responsiveness and maternal warmth) at 12-

months and maternally reported temperament at 24-months. Non-verbal responsiveness and 

maternal warmth were treated as two separate exposure variables due to the qualitative 

differences between their scoring as well as drawing on different maternal resources and 

skills (Davidov & Grusec, 2006). Therefore the study has two specific research hypotheses: 

 

1). Children exposed to low levels of maternal non-verbal responsiveness at 12-

months will have more difficult temperament as rated by mothers at 24-months compared 

with children exposed to high levels of non-verbal responsiveness. 

 

2) Children exposed to low levels of maternal warmth at 12-months will have more 

difficult temperament as rated by mothers at 24-months compared with children exposed to 

high levels of maternal warmth. 
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3) These associations will remain even after adjusting for the following potential 

confounders: temperament at 6-months, gender, socio-economic variables, pre- and post- 

natal depression, pre- and post- natal anxiety, parental conflict, pre-natal views of the child, 

gestation and maternal age.  

 

Method  

Sample. The sample comprised participants from the Avon Longitudinal Study of 

Parents and Children (ALSPAC: http://www.alspac.bris.ac.uk; Golding et al. 2001), an 

ongoing population-based study investigating a wide range of influences on health and 

development of children. Ethical approval for the study was obtained from the ALSPAC 

Law and Ethics Committee and the Local Research Ethics Committees.  Pregnant women 

resident in the former Avon Health Authority in south-west England, having an estimated 

date of delivery between 1/4/91 and 31/12/92 were invited to take part, resulting in a cohort 

of 14,541 pregnancies and 13,988 children alive at 12 months.  When the oldest children 

were aged 7-years, an attempt was made to increase the size of the initial sample with 

eligible cases that did not join the cohort at the outset. The phases of enrolment are 

described in more detail in the cohort profile paper (Boyd et al.2012).   

The current study used data collected from a random 10% sub-sample of the women 

recruited to ALSPAC who were invited to attend “Children in Focus” (CIF) clinics. These 

clinics were developed to gain more detailed physical and cognitive assessment data than 

could be measured through questionnaires, and to provide an opportunity for observational 

data collection. 1213 parent-infant dyads attended the clinic when their child was 12-

months of age.  Observations were limited to singletons due to the potentially qualitatively 

different maternal responses towards twins (Thorpe, Greenwood & Rutter, 2003).  Data 

was available for 1144 mothers of singleton infants who participated in an observed 
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videotaped mother-infant interaction from which a measure of MS was derived. The 

sample used in the current analysis was restricted to 952mothers who attended the 12-

month clinic and provided data on their child’s temperament at 24 months. The sample was 

further reduced to 713 with complete data on the confounders.  

Measures. Maternal sensitivity. Examination of MS focused on the non-verbal and 

warmth dimensions of MS, rather than verbal responses. This is because these aspects of 

MS may reflect the more instinctive responses that are not subject to biases by the social 

desirability. In previous studies verbal maternal responses have been considered as separate 

from the behaviours used to categorize MS (Page et al., 2010). In addition, there was little 

variance in verbal responses with 80% of mothers in the ALSPAC sample showing positive 

verbal responses (Pearson et al., 2011). 

Maternal warmth was measured at the 12-month clinic using the Thorpe Interaction 

Measure (TIM, Thorpe et al. 2003). The TIM comprises an observed interaction of 

approximately 5 minutes, where mothers were asked to engage with their child in looking 

at a picture book as they would at home. MS was rated on non-verbal communications in 

addition to warmth of the mother’s responses. Maternal non-verbal behaviours were 

categorized according to the following scale:  

 

1. Negative non-verbal responses: Observation of pushing, distracting, 

non-response to positive initiation, gaze aversion. 

2. Neutral non-verbal responses: No clear examples of either negative or 

positive communication as in 1 or 3. 

3. Positive non-verbal responses: Observation of stroking, caressing, 

positive eye contact, smiling.  
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In the development of the scale inter-rater reliability for non-verbal responsiveness 

of at least kappa=.6 across 4 raters was established for all categories of behaviour in the 

system (Thorpe et al., 2003). Due to small numbers of mothers showing non-verbal 

responses rated as negative (complete cases=10), they were not included in the analysis. 

Collapsing negative and neutral non-verbal responses was inappropriate because these 

responses are qualitatively different (Thorpe et al., 2003). To cater for bias in coder ratings, 

scores were coded as positive=1 and neutral=0. In addition, raters completed a global 

impression of the mother’s warmth during the observation, when warmth was rated from 1-

3 and the scores were reversed for analyses (cool/moderate=1, warm=2, very warm=3). 

Although, raters were unable to achieve inter-rater reliability between ratings of warmth, it 

is notable that the ratings of warmth using the TIM (Thorpe et al., 2003) have good 

construct validity with the Mellow Parenting Coding System (MPCS) in the ALSPAC 

dataset (Pearson et al., 2011). There was also a high level of agreement between non-verbal 

responses and warmth on the TIM within ALSPAC (Pearson et al., 2011). 

Temperament. Temperament was measured at 24-months using the Toddler 

Temperament Scale (TTQ, Fullard et al., 1984). The TTQ is a 97-item caregiver report 

questionnaire, which is based on Thomas et al.’s (1963) nine NYLS temperament 

characteristics; Activity, Rhythmicity, Approach, Adaptability, Threshold, Intensity, Mood,  

Distractibility and Persistence. The TTQ (Fullard et al., 1984) is a commonly used 

measure of temperament within the literature, and has been shown to be comparable with 

other measures of temperament (McDevitt & Carey, 1981). Significant agreement has also 

been shown between mothers and independent day caregivers for six of the nine categories 

(Treistman, 1980). The questionnaire provides a series of age-appropriate descriptions of 

child behaviour related to the nine temperament dimensions and asks caregivers to indicate 

the response that describes how often their child behaves in that way (almost never, rarely, 
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sometimes, often and almost always). Examples of statements in the questionnaire include; 

Activity; “he fidgets during quiet activities (story telling etc.)”, Rhythmicity; “he gets sleepy 

at about the same time each evening (within ½ hour)”, Approach; “his initial reaction to 

seeing the doctor is acceptance”, Adaptability; “he will avoid doing something wrong if 

punished firmly once or twice”, Mood; “he is fussy on waking up”, Intensity; “he reacts 

strongly (cries or screams) when he is unable to finish playing”, Persistence; “he plays 

continuously for more than 10 minutes at a time with a favourite toy”, Distractibility; “he 

continues an activity in spite of noises in the same room” and Threshold; “he notices wet 

clothing and wants to be changed right away”.  

For 2-year-old children in ALSPAC, the TTQ (Fullard et al., 1984) has a median 

internal consistency alpha coefficient of .67(“activity”, α=.593; “rhythmicity”, α=.672; 

“approach”, α=.848; “adaptability”, α=.637; “intensity”, α=.570; “mood”, α=.672; 

“persistence”, α=.711; “distractibility”α=.712, “threshold”, α=.517).Test-retest reliability 

was not conducted in the ALSPAC dataset, however Carey (2000) found that 1-month 

retest sample scores ranged from .69 (“distractibility”) to .89 (“approach”) with a median 

of .81.For the purposes of analysis standardized temperament scores were derived for each 

of the nine temperament dimensions so that differences in temperament could be 

interpreted in terms of standard deviations. High values on all temperament dimensions 

reflect more difficult temperament.   

 Confounding variables. Potential confounders of the association between MS and 

temperament were identified through extensive literature review. Confounders were 

derived from maternal report questionnaires completed during pregnancy and before the 

child was aged 12-months (i.e. prior to the MS exposure variable).  

 Social class was assessed based on the lower of the mother of partner’s occupation 

social class using the British Office of Population and Census Statistics (OPCS) 
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classification and dichotomized into non-manual (professional, managerial or skilled 

professions) and manual (partly or unskilled occupations). Pre- and post-natal depression 

was assessed using the Edinburgh Post-natal Depression Scale (α=.867; EPDS; Cox, 

Holden & Sagovsky, 1987), assessed at 18 and 32 weeks gestation (pre-natal depression) 

and 8 weeks and 8 months post-partum (post-natal depression). Both variables were 

dichotomized into those scoring in the clinical range at either of the two time points (scores 

≥ 12) and those had not met the threshold for clinical depression. Variables for pre- and 

post-natal anxiety were derived from maternal scores on the Crown-Crisp Experiential 

Index (α=.771); (CCEI; Crown & Crisp, 1979; Crown, Duncan & Howell, 1970), assessed 

at 18 and 32 weeks gestation (pre-natal anxiety) and 8-weeks and 8-months post-partum 

(post-natal anxiety). As there are no defined clinical cut-offs for the CCEI, variables were 

dichotomized into those scoring ≥8 (15% with the highest scores in the ALSPAC 

population) at either of the two time points and those who did not meet the top 15% cut-

offs. In order to adjust for maternal preconceptions of their child, two variables were used 

based on maternal responses at 18-weeks gestation. The first of these variables was 

categorical and included mothers response to the statement “how would you describe your 

reaction when you first found out you were pregnant this time?”; overjoyed/pleased, mixed 

feelings, not happy/very unhappy. The second binary variable indicated mothers’ responses 

to the question “does being a mother indicate giving up something that is important to 

you?”; great deal/quite a lot, not really/definitely not. The marital conflict variable used 

was a total derived aggression score based on mother’s responses to a questionnaire about 

her relationship with her partner (e.g. “does your partner get angry with you?” very often, 

often, sometimes, rarely, never) (Rutter & Quinton, 1984). The marital conflict variable 

was treated as a continuous variable. Finally, variables measuring gestation at birth and 

maternal age at birth were both continuous variables.  
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Mothers also completed the Revised-Infant Temperament Questionnaire (RITQ, 

Carey & McDevitt, 1978) when the child was 6-months old. This is an 88-item 

questionnaire, which asks caregivers to indicate how often their child carries out a 

particular behaviour (almost never, rarely, usually does not, usually does, often, almost 

always). The RITQ has an internal consistency with the ALPSAC data ranging from .76 to 

.78 (median .77). The RITQ has also been shown to have a test-retest reliability of .66 to 

.81 (median .75) (Carey, 2000). Scores from this questionnaire therefore allow for 

adjustment of early temperament.  

 Analyses. Linear regression analysis was used to examine the association between 

MS at 12-months and the nine dimensions of child temperament at 24-months. As the TTQ 

(Fullard et al., 1984) does not provide a total score for temperament, the results instead 

provide a profile of the associations between MS (non-verbal responsiveness and maternal 

warmth) and the nine traits of temperament. Maternal non-verbal responsiveness 

(neutral=0, positive=1[ref]) and maternal warmth (cool/moderate=0, warm=1, very 

warm=2 [ref]) were examined in separate analyses. The analysis proceeded in the following 

steps: 

1. The initial univariable (unadjusted) analysis was carried out on a sample comprising 

all mothers who provided MS and temperament data (n=952).  

2. The univariable analysis was then limited to a sample providing complete data on 

MS, temperament and all confounders (n=713). 

3. Adjustment for confounders: Two models were compared using likelihood-ratio 

tests to examine the effect of the adjustment for confounders.  

Model 1: model with exposure and confounders 

Model 2: model with confounders and no exposure 
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The alpha-levels were not corrected for the multiple comparisons that were undertaken as 

the focus of the results was on examining the patterns of results across the data, rather than 

on the presence of individual significant results.  

 

Missing data. Including confounders into the model resulted in a substantial 

reduction in sample size from n=952 (those with complete data on maternal warmth and 

temperament) to n=713 (those with data on maternal warmth, temperament and all the 

confounders).  In ALSPAC attrition is strongly related to socioeconomic background and 

therefore this reduced sample comprised individuals who were more advantaged than those 

in the full sample. The ALSPAC data provides substantial information on socioeconomic 

variables across time points, and these variables are known to predict missingness.  Since it 

can be assumed that missingness is dependent on observed data (missing at random 

assumption), multivariate imputation was used, by fully conditional specification using 

chained equations (MICE; Van Buuren, 2012) in Stata 12 to impute missing data on 

confounders.  In the imputation model all study variables and further data from other time 

points on socioeconomic indicators, maternal psychopathology and parental conflict were 

used to impute 20 datasets. The analyses were then repeated across the imputed data sets 

combining estimates using Rubin’s rules (Little & Rubin, 2002) 

 

Results 

 Descriptive analyses. Table 1 compares mothers in the complete case 

sample to those in ALSPAC who completed the temperament questionnaires but did 

not attend the CIF clinics. The analyses indicate that there is a significant difference 

in social class, experience of post-natal depression and level of maternal education 

between the two sample groups. 
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Table 1. Table of demographics 

 All mothers who 
have completed 
temperament data 
(n=8,689) 

All mothers with 
MS data, 
temperament data 
and data for all 
the confounders 
(n=765) 

Sig 

Gender    
Girl 4,181 (48.12%) 354 (47.97%) X2  = 0.01 

p= 0.94 
Boy 4,508 (51.88%) 384 (52.03%)  
    
Maternal Age at 
Delivery (years) mean 
(sd) 

28.69 (4.68) 29.48 (4.16) F = 3.06 
p= 0.08 

Gestation at delivery 
(weeks) mean (sd) 

39.54 (1.79) 39.66 (1.48) F = 3.54 
p= 0.06 

    
Social Class    
Manual 3,327 (41.85%) 279 (37.80%) X2  = 4.55 

p= 0.03 
Non-Manual 4,623 (58.15%) 459 (62.20%)  

 
    
Post-natal depression 
prior to exposure. 

   

% depression 1,866 (24.31%) 161 (21.18%) X2  = 3.73 
p = 0.05 

% no depression 5,811 (75.69%) 603 (78.82%)  
 

Maternal Education     
% degree 3,309 (39.25%) 323 (43.77%) 

 
 

% with O-levels or A-
levels 

2,980 (35.35%) 287 (38.89%) X2  = 23.70 
p = <0.001 

% with no or CSE only. 
 

2,142 (25.40%) 128 (17.34%)  
 

Notes: The number of participants across groups may vary according the number of participants who 
provided relevant information.  
 
 
 

All confounding variables were chosen a priori and informed by examination of the 

literature. Table 2 provides information on the association between the confounding 

variables and the exposure variables (maternal warmth and non-verbal) within the 

ALSPAC dataset. The results suggest that there was a significant association between SES, 

attitude towards the pregnancy, maternal age at birth, “approach” and “intensity” at 6 

months and partner aggression and the differing levels of maternal warmth. There was also 

a significant association between attitude towards pregnancy and partner aggression and 
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non-verbal responsiveness. However there was no significant association between maternal 

mental health, views of motherhood as sacrifice, child gender or other dimensions of 

temperament at 6 months and either of the two exposures (maternal warmth and maternal 

non-verbal responsiveness).  

 



! ! ! ! ! ! !

Table 2. Table showing the association between the confounding variables and the exposure in the ALSPAC dataset. 
!
Confounding variables Maternal Non-verbal responses  Maternal Warmth   
 Positive (1) Neutral (0) Sig Very Warm (1) Warm (2) Neutral/Cool (3) Sig 
Child gender        
Male 232 (45.31%) 280 (54.69%) X2  = 3.01 

p= .08 
96 (15.74%) 447(73.28%) 67(10.98%) X2  = 3.03 

p=  .22 Female 167 (39.67%) 254 (60.33%) 101(19.39%) 359(68.91%) 61(11.71%) 
Temperament at 6 months        
Approach 
 

11.56 12.06 F=0.73 
p= .39 

11.21 12.26 9.53 F=4.80 
p= .008 

Activity 
 

37.63 38.39 F=1.17 
p= .28 

38.97 38.05 36.38 F=1.86 
p= .16 

Rhythmicity 
 

14.85 14.48 F=0.51 
p= .47 

15.29 14.50 14.32 F=0.79 
p= .45 

Adaptability 
 

10.59 10.81 F=0.18 
p= .67 

11.24 10.62 10.24 F=0.56 
p= .57 

Mood 
 

14.07 14.51 F=0.76 
p= .38 

13.74 14.61 13.38 F=1.78 
p= .17 

Intensity 
 

22.69 23.42 F=1.65 
p= .20 

23.85 23.15 20.95 F=3.73 
p= .02 

Persistence 
 

12.66 12.80 F=0.13 
p= .72 

12.90 12.84 10.95 F=4.47 
p= .01 

Distractibility 
 

13.09 12.56 F=1.44 
p= .23 

12.30 12.87 12.93 F=0.49 
p= .61 

Threshold 
 

22.69 22.88 F=0.06 
p= .81 

22.89 22.77 21.38 F=0.64 
p= .52 

Social class        
Manual 186 (47.09%) 209 (52.91%) X2  = 3.50 

p=  .06 
51 (12.47%) 301(73.59%) 57(13.94%) X2  = 19.52 

 = <.001 Non-manual 252 (41.11%) 361 (58.89%) 134 (21.61%) 435(70.16%) 51(8.23%) 
Post-natal depression        
Not depressed 325 (42.60%) 438 (57.40%) X2= 0.07 

p= .79 
142 (18.21%) 562 (72.05%) 76 (9.74%) X2= 0.71 

p= .70 depressed 68 (45.95%) 80 (54.05%) 27 (18.00%) 105 (70.00%) 18 (12.00%) 
!

Table continues. 



! ! ! ! ! ! !

!
Confounding variables Maternal Non-verbal responses  Maternal Warmth  
 Positive (1) Neutral (0) Sig Very Warm (1) Warm (2) Neutral/Cool (3) Sig 
Post-natal anxiety        
No clinical anxiety 309 (42.39%) 420 (57.61%) X2= 0.28 

p= .59 
137 (18.44%) 530 (71.33%) 76 (10.23%) X2= 0.57 

p= .75 Possible clinical anxiety 68 (44.74%) 84 (55.26%) 25 (16.45%) 113 (74.34%) 90 (10.06%) 
Pre-natal depression        
Not depressed 281 (42.71%) 377 (57.29) X2= 0.13 

p= .71 
121 (17.93%) 485 (71.85%) 69 (10.22%) X2= 0.76 

p= .68 depressed 87 (44.16%) 110 (55.84%) 40 (20.20%) 621 (71.13%) 91 (10.42%) 
Pre-natal anxiety        
No clinical anxiety 316 (44.01%) 402 (55.99%) X2= 0.77 

p= .38 
136 (18.60%) 523 (71.55%) 72 (9.85%) X2= 0.97 

p= .61 Possible clinical anxiety  56 (40.00%) 84 (60.00%) 26 (18.18%) 99 (69.23%) 18 (12.59%) 
Motherhood judged as 
personal sacrifice 

       

Great deal/quite a lot 380 (44.76%) 469 (44.76%) X2 = 0.08 
p= .78 

153 (17.63%) 615(70.85%) 100(11.52%) X2 = 1.01 
p= .60 Not really/definitely not 93 (43.66%) 120 (56.34%) 37 (17.13%) 159(73.40%) 20(9.26%) 

Mother’s reaction to 
pregnancy 

       

Overjoyed/pleased 328 (41.41%) 464 (58.59%) X2 =9.20 
p= .01 

156 (19.43%) 566(70.49%) 81(10.09%) X2 =13.92 
p= .008 Mixed Feelings 132 (51.76%) 123 (48.24%) 36 (13.64%) 194(73.48%) 34(12.88%) 

Not Happy/very unhappy 20 (51.28%) 19 (48.72%)  1 (2.44%) 32(78.05%) 8(19.51%) 
        
Maternal age at birth 
(mean years) 

28.47 28.51 F= 0.10 
p= .76 
 

29.25 28.39 28.15 F= 2.97 
p= .05 
 

Gestation (mean weeks) 39.58 39.62 F= 0.15 
p= .70 
 

39.63 39.61 39.5 F= 0.18 
p= .84 
 

Marital Conflict (mean 
partner aggression score) 

9.94 10.21 F=5.25 
p= .02 
 

10.47 10.06 9.84 F=4.59 
p= .01 
 

!



! !
! !
! ! !

 
Main analyses. Multiple statistical comparisons were carried out in the analysis. 

However, as the aim of the research was to explore consistent patterns of results emerging in 

the data set, as opposed to focusing on the existence of individual significant results, it was 

not deemed necessary to correct p-values in light of these multiple comparisons. 

Association between maternal non-verbal responsiveness and temperament .There 

was little evidence for an association between maternal non-verbal responses and 

temperament. There was one exception: mothers rated as having neutral non-verbal 

responsiveness were significantly associated with higher scores (Coef 0.18, CI 0.03-0.35) on 

the “activity” dimension of the TTQ (Fullard et al., 1984), indicating children who are more 

active and fidgety. This association remained after adjusting for confounders (Coef 0.20, CI 

0.04, 0.35). A full table of results for non-verbal responses can be found in the Appendices 

C2.  

 Association between maternal warmth and temperament. Table 3 shows that there 

was evidence of an association between warmth of maternal responses and temperament. In 

the complete case sample there was evidence for an association between the lowest ratings of 

maternal warmth and higher scores (i.e. more difficult temperament) on the dimension of 

“adaptability” (Coef 0.31, CI 0.02,0.60). When analyses were completed in the imputed data 

set, which regained the sample used for the univariable analysis (n=952), there was also 

evidence for an association between low ratings of maternal warmth and more difficult 

temperament on the dimensions of “approach” (Coef 0.35, CI 0.09, 0.60), “rhythmicity” 

(Coef 0.43, CI 0.19, 0.68) and “adaptability" (Coef 0.24, CI 0.00, 0.49).  

Effect of confounders. Adjusting for confounders had very little effect on the 

association across most of the temperament dimensions. For the dimensions of “approach”, 

“persistence” and “rhythmicity” the inclusion of the confounders did cause some attenuation, 
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however there was still evidence for an association. A full table showing the effects of 

individual confounders on the association can be found in the Appendices C2.  
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Table 3. Results table showing the association between maternal warmth and temperament 
dimensions on complete case and imputed data sets.  
 
 Unadjusted Modela 

 
Adjusted Modelb 

Temperament 
trait 
Level of warmth 

Complete Case 
Analysis 
(n=713) 

Complete MS and temp 
analysis 
(n=952) 

Complete Case 
Analysis 
(n=713) 

Imputed Data 
Analysis 
(n=952) 

Approach     
Very warm  0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.20 (0.02, 0.39) 0.21 (0.04, 0.39) 0.24 (0.06, 0.43) 0.25 (0.08, 0.42) 
Neutral cool 0.20 (-0.10, 0.50) 0.35 (0.09, 0.60) 0.31 (0.02, 0.61) 0.42 (0.17, 0.68) 
 p= .102 p=.015 p= .022 p< .001 
Activity     
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.07 (-0.12, 0.26) 0.09 (-0.08, 0.26) 0.04 (-0.14, 0.23) 0.08 (-0.09, 0.24) 
Neutral Cool 0.22 (-0.08, 0.53) 0.19 (-0.06, 0.43) 0.25  (-0.05, 0.55) 0.19 (-0.06, 0.44) 
 p=  .348 p=.322 p=  .239 p= .530 
Rhythmicity      
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm -0.05 (-0.24, 0.13) 0.01 (-0.16, 0.17) -0.03 (-0.20, 0.14)  0.00 (-0.15, 0.16) 
Neutral Cool 0.29 (-0.01, 0.58) 0.43 (0.19, 0.68) 0.24 (-0.03, 0.52) 0.33 (0.10, 0.56) 
 p=  .090 p=.003 p=  .082 p= .003 
Adaptability       
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.16 (-0.03, 0.34) 0.17 (0.00, 0.33) 0.15 (-0.03, 0.34) 0.16 (0.00, 0.33) 
Neutral Cool 0.31 (0.02, 0.60) 0.24 (0.00, 0.49) 0.31 (0.02, 0.60) 0.21 (-0.03, 0.45) 
 p=  .090 p=.080 p=  .082 p<.001 
Mood     
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.11 (-0.07, 0.30) 0.10 (-0.06, 0.26) 0.04 (-0.13, 0.21) 0.06 (-0.09, 0.21) 
Neutral Cool 0.01 (-0.28, 0.30) 0.11 (-0.13, 0.36) -0.05 (-0.32, 0.22) 0.05 (-0.18, 0.28) 
 p=  .393 p=.468 p=  .701 p= .520 
Intensity     
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.05 (-0.14, 0.23) 0.04 (-0.12, 0.20) 0.06 (-0.12, 0.24) 0.49 (-0.11, 0.21) 
Neutral Cool 0.23 (-0.05, 0.52) 0.20 (-0.04, 0.44) 0.24 (-0.05, 0.53) 0.22 (-0.02, 0.47) 
 p=  .259 p=.229 p=  .242 p= .341 
Persistence     
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.13 (-0.05, 0.32) 0.10 (-0.07, 0.27) 0.13 (-0.05, 0.31) 0.10 (-0.06, 0.26) 
Neutral Cool 0.21 (-0.09, 0.50) 0.22 (-0.03, 0.47) 0.27 (-0.02, 0.55) 0.25 (0.01, 0.49) 
 p=  .284 p=.219 p=  .148 p= .026 
Distractibility     
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm -0.16 (-0.35, 0.02) -0.13 (-0.30, 0.04) -0.18 (-0.37, 0.01) -0.15 (-0.32, 0.02) 
Neutral Cool 0.01 (-0.28, 0.30) 0.01 (-0.24, 0.26) -0.03 (-0.33, 0.27) -0.04 (-0.30, 0.22) 
 p=  .134 p=.201 p=  .107 p= .412 
Threshold     
Very warm 0.00 (ref) 0.00 (ref) 0.00 (ref) 0.00 (ref) 
Warm 0.08 (-0.11, 0.27) 0.10 (-0.07, 0.27) 0.07 (-0.12, 0.26) 0.09 (-0.08, 0.26) 
Neutral Cool  0.11 (-0.19, 0.41) 0.10 (-0.15, 0.36) 0.13 (-0.17, 0.43) 0.07 (-0.19, 0.32) 
 p=  .663 p= .517 p=  .650 p= .069 
Notes: ap-values for the unadjusted models are the overall p-values for the regression model. b 
p-values for the adjusted models are the p-values resulting from the likelihood ratio tests 
outlined under the analyses heading in the method section.   
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Discussion 

!
This study investigated the association between an observed measure of MS at 12-

months and maternally rated child temperament at 24-months. The results indicated no 

evidence for an association between ratings of maternal non-verbal responsiveness and child 

temperament, with the exception of the “activity” dimension. Further research is necessary to 

determine whether this association is a true effect or a chance finding. The results provided 

some support for the hypothesis that children exposed to low levels of maternal warmth at 

12-months have more difficult temperaments at 24-months. There was also little effect of 

confounding variables suggesting that the association was not better explained by other 

variables that were adjusted for in this analysis.  

 1)The association between maternal non-verbal responsiveness and child 

temperament. Evidence for an association between maternal non-verbal responses and the 

dimension of “activity” suggests that children whose mothers are less responsive in their 

interactions are more likely to engage in active behaviour and be more fidgety. However, 

more generally the results provided little support for the hypothesis that there would be an 

association between maternal non-verbal responsiveness and temperament. This lack of 

finding is consistent with some of the results of previous research (e.g. Siepak, 2008). One 

possible explanation for this is that this research used ratings of MS to non-distress rather 

than MS to distress. Leerkes, Blankson & O’Brien (2009) found that MS to distress but not to 

non-distress was related to fewer behavioural problems and higher social competence. In 

addition, they found that MS to distress was associated with less affect regulation in children 

who were more temperamentally reactive, however MS to non-distress only prevented affect 

dysregulation if MS to distress was also high. Yarrow, Pederson & Rubenstein (1977) 

suggest that it is important to access maternal responses to positive and negative infant 

signals separately, and that these responses to positive and negative infant signals are 
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prompted by different behavioural incentives (Lohaus et al. 2001). Further research could 

focus on the association between MS to distress and child temperament.  

 2) The association between maternal warmth and child temperament. 

Evidence for an association between maternal warmth and temperament was shown across 

the dimensions of “approach”, “rhythmicity” and “adaptability”. While the temperament 

traits identified by the TTQ (Fullardet al., 1984) were not designed to fit broader 

temperament traits, close consideration of the assessment of these dimensions within the 

scale allow them to be conceptually related to Rothbart et al.’s (2000) three-factor model of 

temperament, as well as being understood as either reactive responses or regulatory 

capacities. Previous researchers for example have conceptualized “approach” and 

“adaptability” as measures of surgency, extraversion and more general positive emotionality 

(Bates & Pettit, 2007; Else-Quest et al., 2006). Evidence of associations between maternal 

warmth and these particular dimensions may therefore indicate the importance of maternal 

warmth in the context of increasing a positive response to novelty, increasing displays of 

positive emotionality (e.g. enjoying vocalization, seeking stimulation, smiling), adapting to 

new situations, following rules, evidencing inhibitory control (e.g. discontinuing carrying out 

forbidden activities) and becoming more regular or predictable in their relation to everyday 

functions.  

The findings of an association between maternal warmth and child temperament is a 

relatively under-researched area. Of the studies examining the association between MS and 

temperament, only two included ratings of maternal warmth within their ratings of MS 

(Blandon et al., 2010; Spinrad et al., 2012) and none were identified that looked at warmth 

independently of maternal responsiveness. However, the findings are supported by previous 

research evidencing an association between maternal warmth and positive affect regulation 

and social reciprocity (Bugental, 2000; Davidov & Grusec, 2006). Similarly, these findings 
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are supported by the literature on maternal warmth and regulatory abilities. Jennings, 

Sandberg, Kelley, Valdes, Yaggi, Abrew and Macey-Kalcevic (2008) for example found a 

positive association between maternal warmth and behavioural regulation in toddlers, while 

Eisenberg, Zhou, Spinrad, Valiente, Fabes & Liew (2005) found a similar association 

between parental warmth and a child’s effortful control 2 years later.  

There was no strong evidence for an association between maternal warmth and the 

other 6 dimensions of temperament; “threshold”, “persistence”, “intensity”, “distractibility”, 

“mood” and “activity”. One possible explanation is that these dimensions may be more 

difficult to assess or that they have fewer individual differences at 24-months. For example, 

there may be less variability in “activity” between children at 24-months as most children at 

that age are considered active. Furthermore, being rated as having a high activity level may 

not be seen as a negative trait in children of that age. In addition, a lack of significant 

association between MS and the “mood” dimension of the TTQ (Fullard et al. 1984) may 

reflect the difficulty in accurately inferring the internal states of young children (e.g. “he has 

moody or “off” days when he is fussy all day”).  Furthermore, the “mood” dimension does 

not distinguish between positive and negative mood. However, Bates & Pettit (2007) suggest 

that positive emotionality and negative emotionality should be treated as separate constructs. 

There are a number of commonalities amongst these traits including the assessment of 

negative emotionality (“mood”) as well as dimensions related to more biologically based 

reactivity (“intensity” and “threshold”). The lack of a significant association between 

maternal warmth and these aspects of temperament is consistent with previous research (e.g. 

Davidov & Grusec, 2006). 

3) Effect of confounding variables on the association. The results indicated very 

little effect of key confounding variables that had been identified in the literature such as 

socio-economic status, maternal depression and earlier temperament. However, adjusting for 
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these led to some attenuation in the associations for “approach” and “rhythmicity” suggesting 

these confounders may explain some of the association between MS and temperament. The 

lack of general effect also does not negate the possibility that other potential confounders 

may exist that were not identified and adjusted for in this study (e.g. maternal temperament, 

breastfeeding).  

It is notable that there was evidence for an association between MS (warmth) and 

temperament at 24-months even after adjusting for earlier temperament at 6 months. This is 

an important finding given the bi-directional nature of the mother-infant relationship, as it 

suggests that the association is not better explained by the effects of earlier temperament, 

either on later temperament or MS.  While this does not mean that having a difficult 

temperament is not associated with later MS, it suggests that the level of warmth displayed 

by the mothers to their children may be integral in shaping child temperament.   

Theoretical implications. These findings, particularly of an association between 

lower levels of maternal warmth and more difficult temperaments can potentially be 

understood theoretically through relevant research literature. Tronick et al.’s (1986) Mutual 

Regulation Hypothesis for example, highlights the need for mothers to respond to their 

infant’s emotional responses with sensitivity in order to regulate their affect and reinforce this 

behaviour. However, Hoffman (2000) suggests that when parents are warm and supportive, 

children are unlikely to be over aroused by negative emotion and are better able to respond to 

parental efforts to guide their behaviour. This may therefore explain that maternal warmth 

enriches the interaction between mother and child and allows the child to more easily and 

enjoyably engage with regulatory processes instigated by their caregiver. Furthermore, 

warmth in the interaction between mother and child may indicate a “goodness of fit” within 

the dyad, whereby they both experience pleasure and enjoyment within each other’s 

company.  
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One possible explanatory mechanism of the association between maternal warmth and 

child temperament is the release of oxytocin. Oxytocin is released during positive social 

interactions (e.g. when we experience warmth and touch) (Uvnas-Moberg, 1998). Oxytocin 

has also been shown to have potent physiological anti-stress effects including reduced blood 

pressure and decreased cortisol levels (Uvnas-Moberg, 1998). Therefore positive and warm 

interactions between mother and infant may have accompanying positive emotional states for 

both members of the dyad, which parallel the release of oxytocin. Strathearn, Iyengar, 

Fonagy and Kim (2012) found that mothers who show an increased oxytocin response when 

interacting with their infants were more sensitive of moods, emotions and physical 

sensations. This increased sensitivity to mood and emotion may play a role in instigating the 

regulation of emotion and in reducing stress and levels of stimulation, as well as releasing 

corresponding oxytocin in the infant in response to the positive interaction. Netherton and 

Schatte (2011) suggest that this oxytocin may also act as a self-soothing mechanism, 

allowing an increased ability to regulate their own emotions. 

Parental warmth has been linked to a secure attachment (Contreras, Kerns, Weimer, 

Gentzler & Tomich, 2000) and this security is believed to foster regulated behaviour 

(Cummings & Davies, 1996) in part because the child has greater psychological resources for 

dealing with negative emotions and events. Indeed, the statements used to assess the 

“approach” dimension of the TTQ such as being outgoing with adult strangers both inside 

and outside of the home also somewhat reflects the behaviour of securely attached infants.  

Differential associations between temperament and maternal non-verbal 

responsiveness and warmth. The results indicate that maternal non-verbal responsiveness and 

maternal warmth may have different mechanisms by which they are associated with child 

development. Davidov and Grusec (2006) suggest that this is because maternal warmth 

requires a different set of skills and resources from parents compared with skills relating to 
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distress.  By frequently engaging their children in interactions involving positive feelings, 

warm parents allow their children learn about the appropriate regulation of positive feelings 

through modeling and feedback (Isley, O’Neil, Clarfelter & Parke, 1999). This may explain 

therefore why previous research has found children of warm mothers to display higher levels 

of social reciprocity (Bugental, 2000) and positive affect regulation (Davidov & Grusec, 

2006). Conversely, maternal responsiveness, particularly to distress may be more strongly 

associated with the regulation of negative affect (Davidov & Grusec, 2006).  

Clinical implications. This study has potentially important implications for the 

assessment of the mother-infant relationship, including the importance of assessing and 

promoting levels of maternal warmth and positive affect mothers display towards their 

children in addition to maternal responsivity. However, Landry, Smith, Swank and Guttentag 

(2008) found that providing a responsive parenting intervention for mothers and their infants 

also increased the warmth and pleasure mothers experienced with their infants. This may be 

due to the mother’s increasing confidence in their interactions with their child, allowing them 

to experience these interactions as more enjoyable.   

Strengths and limitations. The current study addressed limitations of the previous 

research because of its use of a large sample drawn from a prospective cohort study. The 

study also adjusted for a number of important confounding variables identified from the 

literature and included a measure of temperament assessed prior to MS assessment. By 

having a measure of temperament at 6-months drawn from the same family of Carey 

Temperament Scales this meant that the study adjusted for the effects of temperament prior to 

the assessment of MS. This is particularly important given the evidence suggesting that 

temperament influences MS (Leerkes & Crockenberg, 2002). However, it is also important to 

note a number of study limitations.  
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One possible limitation is the use of maternal measures of temperament. Evidence 

suggests that there is a difference between observed/teacher report and mother report ratings 

of temperament (Owens, et al. 1998). As mothers were the sole reporters on temperament, 

the results may be biased as lab-based measures of temperament have been argued to be more 

objective measures (Durbin, Hayden, Klein & Olino, 2007). However, research suggests that 

mother reports are able to provide a rich coverage of situations that are difficult to observe 

and show that the reports possess validity when compared with non-parental caregiver reports 

(Rothbart & Bates, 1998). In addition, observing temperament on a single occasion in the 

artificial environment of a laboratory provides only a snapshot of behaviour and may provide 

a description of the child’s state, as demonstrated by their behaviour in that setting and on 

that day, rather than a description of stable behavioural characteristics over different times 

and in different settings. A potential limitation of maternal reports is that they may be 

confounded by the mother’s own mental state. Mothers with mental health difficulties such as 

anxiety and depression have been shown to rate their children as more difficult when 

compared to controls (Mcgrath, Records & Rice, 2008) and therefore these variables were 

adjusted for in the analysis.  

Other limitations include the assessment methods for MS and temperament. The 

measurement of MS using the TIM was based on one video clip with an average length of 5 

minutes and therefore may not provide an accurate picture of MS more generally. 

Furthermore, the TIM is just one of a number of possible measurements of MS that has been 

more recently proceeded by the Mellow Parenting Coding system (MPCS). However, the 

results indicate that the TIM has good construct validity with the MPCS (Pearson, et al. 

2011). While the TIM has good inter-rater reliability for non-verbal responsiveness 

(kappa=0.6), this was relatively low for ratings of warmth. This suggests that global ratings 

of warmth might be more difficult to rate when compared to the more objective ratings of 
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non-verbal responsiveness. Furthermore, the non-verbal responsiveness measure is a 

dichotomous outcome measure and therefore the warmth ratings allow for a more sensitive 

rating of MS. This may explain why the analysis was unable to evidence an association 

between non-verbal responses and temperament due to the reduced levels of the exposure 

measurement. However, warmth and non-verbal responses were highly correlated with one 

another (Gamma statistic=0.9, Pearson et al., 2011) indicating that they are measuring related 

constructs.  

The TTQ (Fullard et al. 1984) as a measurement of temperament has also received 

criticism. Factor analytic work by various research teams has shown a conceptual overlap and 

lack of internal reliability (Martin,Wisenbaker & Huttunen, 1994; Sanson, Prior, Garino, 

Oberklaid & Sewell, 1987).This poor internal reliability of the TTQ (Fullard et al. 1984) was 

also indicated for a number of the dimensions in the ALSPAC dataset. This poor internal 

reliability suggests that each dimension may not accurately reflect an underlying construct. 

The results should therefore be interpreted in light of this particularly for those constructs 

where an acceptable level of internal reliability has not been found. However, recently 

published research has used all nine of the temperament dimensions (e.g. Horn, Galloway, 

Webb & Gagnon, 2011; Hanington, Ramchandani & Stein, 2010) and therefore the findings 

from this research are comparable with current literature. Furthermore, given that 

temperament is thought to be biological in basis this study benefited from being able to adjust 

for an earlier measure of temperament. However given the relative instability of temperament 

over time (Matheny & Philips, 2001) as well as there being a natural trajectory in 

temperament development (Blandon et al., 2010)), conclusions about the strength of the 

association between MS and temperament need to be considered with caution. Furthermore, 

the study looked only at behavioural measures of temperament, which might explain why 

reactivity outcomes were more difficult to assess, and therefore future research should 
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investigate the association between maternal warmth and more biological rather than 

behavioural measures of temperament. 

Finally, another limitation relates to sample attrition as this has important limitations 

for the internal validity of this study. In ALSPAC, sample attrition is strongly associated with 

socioeconomic disadvantage. The sample in the current study is therefore comprised of 

individuals who are less disadvantaged when compared to individuals who were lost to 

follow-up. This was addressed by carrying out a sensitivity analysis using multiple 

imputation to examine the impact of missing data on the results. However, it is important to 

consider that the current study sample was only a 10% subsample of the whole ALSPAC 

cohort and therefore it is unclear whether the current findings generalize to the sample as a 

whole.  

Recommendations for future research. Future research could benefit from 

examining whether these findings can be replicated across other data sets. Further 

examination of the differential mechanisms of maternal warmth and maternal responsiveness 

may also help further understanding of how mothers can be best supported, during the early 

years of their child’s life to nurture positive temperament traits.  

 

Conclusions 

In conclusion, the results of this study potentially contribute to an understanding of 

the association between maternal sensitivity and child temperament development. Using 

longitudinal data from a large community sample, evidence has been found for a moderate 

association between maternal warmth and temperament outcomes related to more positive 

emotionality and self-regulation. The results indicated no evidence of an association between 

maternal non-verbal responses and temperament development. As this is a relatively novel 
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finding within the temperament literature, further research is necessary to replicate these 

findings across other samples.  
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Appendix C1: Extended Introduction  
 
 

Important confounding variables in the association between MS and child 

temperament have been identified in the literature including; 

Gender. Using meta-analytic techniques Else-Quest, Shibley Hyde, Hill Goldsmith 

and Van Hulle (2006) looked at the extent of gender differences in temperament in children 

aged 3 to 13 years. The results indicated a higher level of effortful control in girls, while boys 

showed higher levels of surgency. Conversely, negative affectivity showed negligible gender 

differences. Given the possible temperamental differences across genders it may be important 

to control for this as a confounding variable given the likely differential impact. 

Socio-economic variables. Socio-economic variables have also been shown to have an 

important confounding effect on the association. Sameroff, Seifer, Barocas, Zax and 

Greenspan (1987) found that low socio-economic status (SES) is linked with a number of risk 

variables including maternal education, familial support, stressful life events, maternal 

anxiety and parental beliefs and attitudes. While little evidence has looked directly at the 

association between low SES and temperament, it has been shown to be associated with a 

number of other developmental outcomes including social, emotional and cognitive 

development (Furstenberg, Cook, Eccles, Elder &Sameroff, 1999). Some studies have 

however looked at temperament including, Jansen, Raat, Mackenback, Jaddoe,Hofman, 

Verhulst&Tiemeier (2009) who found that lower SES was associated with more difficult 

infant temperament. They do, however, explain that some of these effects could be influenced 

by family stress and maternal psychological wellbeing. The incidence of insecure attachment 

is also much higher in children of low SES when compared to normative samples from 

middle classes (Kobak, Cassidy, Lyons-Ruth &Ziv, 2006),which may be as a consequence of 

poor MS. While Pearson et al.’s (2011) research found that the level of maternal education 



MATERNAL!SENSITIVITY!AND!TEMPERAMENT!DEVELOPMENT!
!

64!

better explained the association between MS and child development outcomes. It may 

therefore be important to consider this as a possible confounding variable when looking at the 

association between MS and child temperament development.   

Maternal Depression and Anxiety. Maternal mental health has shown to be a very 

important confounding variable in the literature. Donovan, Leavitt and Walsh (1998) for 

example found that maternal depression was associated with lower MS. While Hart, Field, 

Valle &Pelez-Nogueras (1998) found they engaged in less object examinations with their one 

year old infants. Hart et al. (1998) also found a differential effect of maternal depression 

across genders   with daughters of depressed mothers showing less positive and more 

negative affect. Depressive mothers were also more intrusive with their sons. Musser, Ablow 

and Measelle (2012) who also found that depressive symptoms were associated with less 

sensitive parenting concluded that this may be because they have fewer emotional, 

physiological and psychological resources with which to respond to their infant’s sensitively. 

They may also be less contingent and less affectively tuned to their infantsbehaviour than 

non-depressed mothers (Stanley, Murray and Stein, 2004).   

Field, Diego, Hernandez-Reif and Ascencio(2009) found that children of depressed 

mothers aged 3-6 months were less distressed to their mothers still-faced responding as they 

were more accustomed to this behaviour in their mothers. Infants of depressed mothers also 

cried significantly more times a day based on 24 hour diaries completed by their mothers 

where their infants were three months old (Milgrom, Westley and McCloud, 1995).  

Importantly, McGrath, Records and Rice (2008) have also shown an effect of MS on 

the way in which mothers report child temperament. They found using a longitudinal study 

that depressed others reported more difficult temperaments in their children at both two and 

six months post partum than non-depressed mothers. These differences remained even after 

controlling for prenatal anxiety which occurred more often than in the depressed mothers. 



MATERNAL!SENSITIVITY!AND!TEMPERAMENT!DEVELOPMENT!
!

65!

This finding illustrates the importance of controlling for depression in increasing the 

accuracy of mother reported temperament.The literature also indicates possible confounding 

effects of depression experienced pre-natally. Pearson et al. (2012) using a large cohort study 

of 900 mother-infant pairs, found that women who were high in depressive symptom scores 

during mid pregnancy, but not when their infants were 8 months old had a 30% increased risk 

of low maternal responsiveness when the infant was 12 months old when compared to 

women with consistently low depression, suggesting prenatal depression may provide an 

alternative mechanism for difficulties with MS at 12 months.  

In another study, prenatal depression but not postpartum depression predicted the 

ratings of negative affect in their infants at 6 months post-partum (Huot, Brennan, Stowe, 

Plotsky& Walker, 2004). Indeed, prenatal depression is actually more common than post 

partum depression as well as being a strong predictor of it (Field. 2010).  

Anxiety has also been shown to be an important confounder when experienced both 

pre and post-natally. Henrichs, Schenk, Schmidt, Velders&Hofman et al. (2009) using a large 

cohort study of nearly 3000 infants, found that both pre and post natal anxiety were 

independently associated with perceived infant temperamental difficulties. Chronically high 

postnatal anxiety also predicted the highest perceived scores on infant activity and negative 

affectivity.  Finally, Grant, McMahon, Reilly and Austin (2010) in their research indicated a 

significant association between low MS and experience of an anxiety disorder during 

pregnancy.  

Marital conflict. Finally, research has shown the importance of considering marital 

conflict as a confounding variable. Donovan, Leavitt and Walsh (1998) found that both high 

home conflict and low marital happiness were associated with lower MS, while Moore 

(2010) found that children in families where there is high parental conflict have atypical 

responses to the still-face paradigm. Interestingly, they found that children in families with 
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moderate levels of parental conflict had higher levels of self-regulation and self-reliance. 

Pearce, Evans and Pearson (in press) using a large cohort study of 919 mother-infant pairings 

found that high martial conflict was associated with low MS even when maternal depression 

was controlled for. Onyskiw and Hayduk (2001) suggest that this could be because the 

emotional impact of conflict with a partner impairs the mother’s capacity to be empathic and 

respond appropriately to their children.  
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Appendix C2: Extended Results 
Association between levels of non-verbal maternal responsiveness (“positive” and “neutral”) and the temperament traits 
 Crude 

Analysis  
Unadjusted 
association 

Gender 
 

Temp 
6mths 

SES 
 

Dep. 
(post-) 

Anxiety 
(post-)  

Dep. 
(pre-)  

Anxiety 
(pre-)  

Pre- 
views 

Mari. 
Conflic
t 

Gest. Mat Age 

Activity – Crude Analysis n=932, complete case n=699.   
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral  0.19 

[0.06,0.32] 
0.18  
[0.03, 0.34] 

0.18 
[0.03, 
0.35] 

0.20 
[0.05, 
0.34] 

0.21 
[0.06, 
0.36]  

0.21 [0.06, 
0.36] 

0.21 
[0.06, 
0.36] 

0.21 [0.06, 
0.36] 

0.21 [0.06, 
0.36] 

0.20 
[0.05, 
0.35] 

0.20 
[0.04, 
0.35] 

0.19 
[0.04, 
0.35] 

0.20 
[0.04, 
0.35] 

Sig  p=.005 p=.02 p=.02 p=.01 p=.01 p=.01 p=.01 p=.01 p=.01 p=.01 p=.01 p=.01 p=.01 
Adaptability – crude analysis n=928, complete case n=697  
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral 0.06 

[-0.07, 
0.19] 

0.10 [-0.05, 
0.25] 

0.09 
[-0.06, 
0.24] 

0.09 
[-0.05, 
0.24] 

0.10 
[-0.05, 
0.24] 

0.09 
[-0.05, 
0.24] 

0.09 
[-0.05, 
0.24] 

0.09 
[-0.06, 
0.23] 

0.09 
[-0.05, 0.24] 

0.09 
[-0.06, 
0.23] 

0.07 
[-0.07, 
0.22] 

0.07 
[-0.07, 
0.22] 

0.07 
[-0.07, 
0.22] 

Sig  p=.35 p=.21 p=.22 p=.21 p=.20 p=.21 p=.21 p=.24 p=.20 p=.24 p-.32 p=.33 p=.33 
Approach-crude analysis n=933, complete case n=699  
Positive 0.00 ref  0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral 0.02 [-

0.12, 0.15] 
0.02 [-0.13, 
0.17] 

0.03 
[-0.12, 
0.18] 

0.08 
[-0.07, 
0.22] 

0.05 
[-0.09, 
0.20] 

0.05 
[-0.09, 
0.20] 

0.05 
[-0.09, 
0.20] 

0.05 
[-0.10, 
0.20] 

0.05 
[-0.10, 0.20] 

0.06 
[-0.09, 
0.21] 

0.07 
[-0.08, 
0.22] 

0.07 
[-0.08, 
0.22] 

0.07 
[-0.08, 
0.22] 

Sig  p=.82 p=.79 p=.69 p=.30 p=.47 p=.47 p=.47 p=.49 p=.49 p=.44 p=.38 p=.38 p=.38 
Distractibility – crude analysis n=932, complete case n=699  
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral -0.03 [-

0.16, 0.10] 
 

-0.05 [-
0.20, 0.10] 

-0.05 
[-0.20, 
0.10] 

-0.05 
[-0.20, 
0.10] 

-0.06 
[-0.21, 
0.09] 

-0.06 
[-0.22, 
0.09] 

-0.06 
[-0.22, 
0.09] 

-0.06 
[-0.22, 
0.09] 

-0.06 
[-0.22, 0.09] 

-0.07 
[-0.22, 
0.08] 

-0.07 
[-0.23, 
0.08] 

-0.07 
[-0.23, 
0.08] 

-0.08 
[-0.23, 
0.08] 

Sig  p=.65 p=.54 p=.55 p=.51 p=.45 p=.41 p=.40 p=.41 p=.42 p=.37 p=.35 p=.35 p=.32 
Intensity – crude analysis n=931, complete case n=698 
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral  0.10 [-

0.03, 0.23] 
0.06 [-0.09, 
0.21] 

0.06 
[-0.09, 
0.21] 

0.05 
[-0.09, 
0.20] 

0.06 
[-0.09, 
0.20] 

0.06 
[-0.09, 
0.20] 

0.06 
[-0.09, 
0.21] 

0.06 
[-0.09, 
0.20] 

0.06 
[-0.08, 0.21] 

0.06 
[-0.09, 
0.21] 

0.04 
[-0.10, 
0.19] 

0.04 
[-0.10, 
0.19] 

0.04 
[-0.11, 
0.19] 

Sig  p=.12 p=.42 p=.43 p=.48 p=.43 p=.43 p=.42 p=.43 p=.40 p=.42 p=.55 p=.56 p=.58 
Table continues. 
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 Crude 
Analysis  

Unadjusted 
association 

Gender 
 

Temp 
6mths 

SES 
 

Dep. 
(post-) 

Anxiety 
(post-)  

Dep. 
(pre-)  

Anxiety 
(pre-)  

Pre- 
views 

Mari. 
Conflic
t 

Gest. Mat Age 

Mood – crude analysis n=932, complete case n=619  
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral  0.08 [-

0.04, 0.21] 
0.12 [-0.02, 
0.27] 

0.12 
[-0.02, 
0.27] 

0.14 
[0.00, 
0.27] 

0.12 
[-0.02, 
0.26] 

0.12 
[-0.02, 
0.25] 

0.12 
[-0.02, 
0.25] 

0.11 
[-0.02, 
0.25] 

0.12 
[-0.02, 0.26] 

0.11 
[-0.03, 
0.25] 

0.10 
[-0.04, 
0.24] 

0.10 
[-0.04, 
0.24] 

0.11 
[-0.03, 
0.24] 

Sig  p=.20 p=.10 p=.10 p=.04 p=.08 p=.09 p=.09 p=.11 p=.09 p=.11 p=.14 p=.14 p=.13 
Persistence – crude analysis n=931, complete case n=699  
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral 0.12 [-

0.01, 0.25] 
0.13 [-0.02, 
0.28] 

0.13 
[-0.02, 
0.28] 

0.13 
[-0.01, 
0.27] 

0.14 
[-0.01, 
0.28] 

0.14 
[-0.01, 
0.28] 

0.14 
[-0.01, 
0.28] 

0.13 
[-0.01, 
0.28] 

0.13 
[-0.01, 0.28] 

0.13 
[-0.02, 
0.27] 

0.12 
[-0.02, 
0.27] 

0.12 
[-0.02, 
0.27] 

0.13 
[-0.02, 
0.27] 

Sig  p=.07 p=.10 p=.10 p=.07 p=.06 p=.06 p=.06 p=.07 p=.06 p=.08 p=.09 p=.09 p=.08 
Rhythmicity - crude analysis n=932, complete case n=699  
Positive 0.00 ref  0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral 0.12 [-

0.01, 0.25] 
0.04 [-0.11, 
0.19] 

0.04 
[-0.11, 
0.19] 

0.02 
[-0.12, 
0.16] 

-0.00 
[-0.14, 
0.13] 

-0.00 
[-0.14, 
0.14] 

-0.00 
[-0.14, 
0.14] 

-0.01 
[-0.15, 
0.13] 

-0.00 
[-0.14, 0.14] 

-0.01 
[-0.15, 
0.13] 

-0.00 
[-0.14, 
0.14] 

-0.00 
[-0.14, 
0.14] 

0.01 
[-0.13, 
0.15] 

Sig  p=.07 p=.62 p=.58 p=.76 p=.94 p=.97 p=.96 p=.94 p=.98 p=.91 p=.99 p=.10 p=.94 
Threshold – crude analysis n=933, complete case n=699  
Positive 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Neutral 0.10 [-

0.04, 0.23] 
0.08 [-0.08, 
0.23] 

0.07 
[-0.08, 
0.22] 

0.06 
[-0.09, 
0.21] 

0.07 
[-0.08, 
0.22] 

0.07 
[-0.08, 
0.22] 

0.07 
[-0.08, 
0.22] 

0.07 
[-0.08, 
0.22] 

0.06 
[-0.09, 0.22] 

0.06 
[-0.09, 
0.21] 

0.06 
[-0.09, 
0.21] 

0.06 
[-0.09, 
0.21] 

0.06 
[-0.09, 
0.21] 

Sig  p=.15 p=.33 p=.37 p=.43 p=.36 p=.37 p=.37 p=.36 p=.40 p=.43 p=.43 p=.43 p=.44 
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Association between levels of maternal warmth (“very warm”. “warm” and “neutral/cool”) and the temperament traits 
 Crude 

Analysis  
Unadjusted 
association 

Gender 
 

Temp 
6mths 

SES 
 

Dep. 
(post-) 

Anxiety 
(post-)  

Dep. 
(pre-)  

Anxiety 
(pre-)  

Pre- 
views 

Mari. 
Conflic
t 

Gest. Mat Age 

Activity – crude analysis n=951, complete case n=713  
V. warm 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.09 

[-
0.08,0.26] 

0.07  
[-0.12, 
0.26] 

0.06 
[-0.13, 
0.25] 

0.06 
[-0.12, 
0.25] 

0.07 
[-0.12, 
0.25] 

0.06 
[-0.12, 
0.25] 

0.06 
[-0.13, 
0.25] 

0.06 
[-0.13, 
0.25] 

0.07 
[-0.12, 0.25] 

0.05 
[-0.14, 
0.24] 

0.05 
[-0.14, 
0.24] 
 

0.05 
[-0.14, 
0.24] 

0.04 
[-0.14, 
0.23] 

Neutral/
cool 

0.19 
[-
0.06,0.43] 

0.22 
[-0.12, 
0.26] 

0.22 
[-0.08, 
0.52] 

0.26 
[-0.03, 
0.55] 

0.27 
[-0.03, 
0.56] 

0.26 
[-0.03, 
0.56] 

0.27 
[-0.03, 
0.56] 

0.25 
[-0.04, 
0.55] 

0.27 
[-0.03, 0.57] 

0.26 
[-0.04, 
0.56]] 

0.25 
[-0.05, 
0.55] 

0.25 
[-0.05, 
0.55] 

0.25 
[-0.05, 
0.55] 

Sig  p=.32 p=.35 p=.36 p=.22 p=.20 p=.21 p=.20 p=.23 p=.19 p=.21 p=.23 p=.23 p=.24 
Adaptability – crude analysis n=947, complete case n=711  
V. warm 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.17 

[0.00,0.33
] 

0.16 
[-0.03, 
0.34] 

0.15 
[-0.04, 
0.33] 

0.17 
[-0.01, 
0.35] 

0.18 
[-0.00, 
0.36] 

0.17 
[-0.01, 
0.35] 

0.17 
[-0.01, 
0.35] 

0.18 
[-0.00, 
0.36] 

0.18 
[-0.00, 0.36] 

0.16 
[-0.02, 
0.35] 

0.15 
[-0.03, 
0.33] 

0.15 
[-0.03, 
0.33] 

0.15 
[-0.03, 
0.34] 

Neutral/
cool 

0.24 
[-
0.00,0.49] 

0.31 
[0.02, 0.60] 

0.30 
[0.01, 
0.60] 

0.35 
[0.07, 
0.64] 

0.37 
[-0.08, 
0.66] 
 

0.36 
[0.08, 
0.65] 

0.37 
[0.08, 
0.65] 

0.36 
[0.08, 
0.65] 
 

0.35 
[0.06, 0.63] 

0.34 
[0.05, 
0.62] 

0.31 
[0.02, 
0.60] 

0.31 
[0.02, 
0.60] 

0.31 
[0.02, 
0.60] 

Sig  p=.08 p=.09 p=.10 p=.04 p=.03 p=.03 p=.03 p=.03 p=.04 p=.05 p=.08 p=.08 p=.08 
Approach-crude analysis n=952, complete case n=713  
V. warm 0.00 ref  0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.21 

[0.04,0.39
] 

0.20 
[0.02, 0.39] 

0.23 
[0.04, 
0.42] 

0.24 
[0.06, 
0.42] 

0.22 
[0.04, 
0.41] 

0.22 
[0.04, 
0.41] 

0.22 
[0.04, 
0.41] 

0.22 
[0.04, 
0.41] 

0.22 
[0.04, 0.41] 

0.23 
[0.05, 
0.42] 

0.24 
[0.06, 
0.43] 

0.24 
[0.06, 
0.43] 

0.24 
[0.06, 
0.43] 

Neutral/
cool 

0.35 
[0.09,0.60
] 

0.20 
[-0.10, 
0.50] 

0.21 
[-0.09, 
0.51] 
 

0.29 
[0.00, 
0.58] 

0.27 
[-0.02, 
0.56] 

0.27 
[-0.02, 
0.56] 

0.27 
[-0.03, 
0.56] 

0.29 
[-0.01, 
0.58] 

0.29 
[-0.01, 0.58] 

0.29 
[-0.00, 
0.59] 

0.31 
[0.02, 
0.61] 

0.31 
[0.02, 
0.61] 

0.31 
[0.02, 
0.61] 

Sig  p=.02 p=.10 p=.05 p=.02 p=.04 p=.05 p=.05 p=.04 p=.04 p=.03 p=.02 p=.02 p=.02 
Table continues 
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 Crude 

Analysis  
Unadjusted 
association 

Gender 
 

Temp 
6mths 

SES 
 

Dep. 
(post-) 

Anxiety 
(post-)  

Dep. 
(pre-)  

Anxiety 
(pre-)  

Pre- 
views 

Mari. 
Conflic
t 

Gest. Mat Age 

Distractibility – crude analysis n=951, complete case n=713  
V. warm 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm -0.13 

[-
0.30,0.04] 

-0.16 
[-0.35, 
0.02] 
 

-0.16 
[-0.34, 
0.03] 
 

-0.16 
[-0.34, 
0.03] 

-0.16 
[-0.35, 
0.03] 

-0.17 
[-0.36, 
0.01] 

-0.17 
[-0.36, 
0.01] 

-0.17 
[-0.36, 
0.01] 

-0.17 
[-0.36, 0.01] 

-0.18 
[-0.38, 
0.00] 

-0.19 
[-0.38, 
0.00] 

-0.19 
[-0.38, 
0.00] 

-0.18 
[-0.37, 
0.01] 
 

Neutral/
cool 

0.01 
[-
0.24,0.26] 

0.01  
[-0.35, 
0.02] 

0.01 
[-0.28, 
0.31] 

0.01 
[-0.29, 
0.30] 

0.00 
[-0.29, 
0.30] 

-0.01 
[-0.30, 
0.29] 

-0.01 
[-0.31, 
0.29] 

-0.01 
[-0.31, 
0.29] 

-0.01 
[-0.31, 0.29] 

-0.03 
[-0.33, 
0.27] 

-0.03 
[-0.38, 
0.27] 

-0.03 
[-0.33, 
0.27] 

-0.03 
[-0.33, 
0.27] 

Sig  p=.20 p=.13 p=.14 p=.15 p=.14 p=.11 p=.12 p=.12 p=.12 p=.10 p=.10 p=.10 p=.11 
Intensity – crude analysis n=950, complete case n=712  
V. warm 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.04 

[-0.12, 
0.20] 

0.05 
[-0.14, 
0.23] 

0.04 
[-0.14, 
0.22] 

0.07 
[-0.11, 
0.25] 

0.08 
[-0.10, 
0.26] 

0.08 
[-0.10, 
0.26] 

0.07 
[-0.10, 
0.25] 

0.08 
[-0.10, 
0.26] 

0.08 
[-0.10, 0.26] 

0.07 
[-0.11, 
0.25] 

0.06 
[-0.12, 
0.24] 

0.06 
[-0.12, 
0.24] 

0.06 
[-0.12, 
0.24] 

Neutral/
cool 

0.20 
[-0.04, 
0.44] 

0.23 
[-0.05, 
0.52] 
 

0.23 
[-0.05, 
0.52] 

0.26 
[-0.02, 
0.54] 

0.28 
[-0.01, 
0.56] 

0.28 
[-0.00, 
0.57] 

0.29 
[0.01, 
0.58] 
 

0.28 
[-0.00, 
0.57] 

0.27 
[-0.02, 0.56] 

0.27 
[-0.02, 
0.56] 

0.24 
[-0.05, 
0.52] 

0.24 
[-0.05, 
0.52] 

0.24 
[-0.05, 
0.53] 

Sig  p=.23 p=.26 p=.26 p=.18 p=.15 p=.15 p=.12 p=.15 p=.17 p=.17 p=.25 p=.25 p=.24 
Mood – crude analysis n=951, complete case n=713  
V. warm 0.00 ref  0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.10 

[-
0.06,0.26] 

0.11 
[-0.07, 
0.30] 

0.11 
[-0.07, 
0.30] 

0.09 
[-0.08, 
0.26] 

0.07 
[-0.10, 
0.24] 

0.07 
[-0.10, 
0.24] 

0.07 
[-0.10, 
0.24] 

0.07 
[-0.10, 
0.24] 

0.07 
[-0.10, 0.24] 

0.06 
[-0.12, 
0.23] 

0.05 
[-0.12, 
0.22] 

0.05 
[-0.12, 
0.22] 

0.04 
[-0.13, 
0.21] 

Neutral/
cool 

0.11 
[-
0.13,0.36] 

0.01 
[-0.28, 
0.30] 

0.01 
[-0.28, 
0.30] 

0.03 
[-0.24, 
0.30] 

0.01 
[-0.26, 
0.28] 

-0.00 
[-0.27, 
0.27] 

0.00 
[-0.27, 
0.27] 

-0.00 
[-0.27, 
0.27] 

-0.02 
[-0.29, 0.26] 

-0.02 
[-0.29, 
0.25] 

-0.04 
[-0.31, 
0.23] 

-0.04 
[-0.31, 
0.23] 

-0.05 
[-0.32, 
0.22] 

Sig  p=.47 p=.39 p=.40 p=.57 p=.65 p=.67 p=.68 p=.62 p=.61 p=.69 p=.68 p=.68 p=.70 
Table continues. 
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 Crude 
Analysis  

Unadjusted 
association 

Gender 
 

Temp 
6mths 

SES 
 

Dep. 
(post-) 

Anxiety 
(post-)  

Dep. 
(pre-)  

Anxiety 
(pre-)  

Pre- 
views 

Mari. 
Conflic
t 

Gest. Mat Age 

Persistence – crude analysis n=950, complete case n=713  
V. warm 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.10 

[-
0.07,0.27] 

0.13 
[-0.05, 
0.32] 

0.13 
[-0.06, 
0.32] 

0.13 
[-0.05, 
0.30] 

0.14 
[-0.04, 
0.31] 

0.14 
[-0.04, 
0.31] 

0.14 
[-0.04, 
0.31] 

0.14 
[-0.03, 
0.32] 

0.14 
[-0.03, 0.32] 

0.13 
[-0.05, 
0.31] 
 

0.13 
[-0.05, 
0.31] 

0.13 
[-0.05, 
0.31] 

0.13 
[-0.05, 
0.31] 

Neutral/
cool 

0.22 
[-
0.03,0.47] 

0.21 
[-0.09, 
0.50] 

0.20 
[-0.09, 
0.50] 

0.28 
[-0.00, 
0.55] 

0.29 
[0.01, 
0.57] 

0.29 
[0.01, 
0.56] 

0.29 
[0.01, 
0.57] 

0.29 
[0.01, 
0.57] 

0.29 
[0.01, 0.57] 

0.27 
[-0.01, 
0.55] 

0.27 
[-0.01, 
0.55] 

0.27 
[-0.01, 
0.55] 

0.27 
[-0.02, 
0.55] 

Sig  p=.22 p=.28 p=.29 p=.12 p=.11 p=.11 p=.10 p=.10 p=.10 p=.13 p=.14 p=.14 p=.15 
Rhythmicity - crude analysis n=951, complete case n=713  
V. warm 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.01 

[-0.16, 
0.17] 

-0.05 
[-0.24, 
0.13] 

-0.04 
[-0.23, 
0.14] 

0.00 
[-0.17, 
0.18] 

-0.02 
[-0.20, 
0.15] 
 

-0.02 
[-0.19, 
0.15] 

-0.02 
[-0.19, 
0.15] 

-0.01 
[-0.19, 
0.16] 

-0.02 
[-0.19, 0.16] 

-0.03 
[-0.20, 
0.14] 

-0.02 
[-0.20, 
0.15] 

-0.02 
[-0.20, 
0.15] 

-0.03 
[-0.20, 
0.14] 

Neutral/
cool 

0.43 
[0.19, 
0.68] 

0.29 
[-0.01, 
0.58] 

0.29 
[-0.00, 
0.59] 

0.30 
[0.03, 
0.57] 

0.25 
[-0.02, 
0.52] 
 

0.25 
[-0.02, 
0.53] 

0.25 
[-0.02, 
0.52] 

0.25 
[-0.03, 
0.52] 

0.24 
[-0.04, 0.51] 

0.24 
[-0.04, 
0.51] 

0.25 
[-0.02, 
0.53] 

0.25 
[-0.02, 
0.53] 

0.24 
[-0.03, 
0.52] 

Sig  p<.001 p=.04 p=.04 p=.05 p=.07 p=.08 p=.09 p=.09 p=.10 p=.09 p=.08 p=.08 p=.08 
Threshold – crude analysis n=952, complete case n=713  
V. warm 0.00 ref  0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 0.00 ref 
Warm 0.10 

[-
0.07,0.27] 

0.08 
[-.0.11, 
0.27] 

0.06 
[-0.13, 
0.26] 

0.06 
[-0.12, 
0.25] 

0.07 
[-0.12, 
0.26] 

0.07 
[-0.12, 
0.25] 

0.07 
[-0.12, 
0.26] 

0.07 
[-0.12, 
0.26] 

0.07 
[-0.12, 0.26] 

0.07 
[-0.12, 
0.26] 

0.07 
[-0.12, 
0.26] 

0.07 
[-0.12, 
0.26] 

0.07 
[-0.12, 
0.26] 

Neutral/
cool 

0.10 
[-0.15, 
0.36] 

0.11 
[-0.19, 
0.41] 

0.10 
[-0.20, 
0.40] 

0.12 
[-0.17, 
0.42] 

0.14 
[-0.16, 
0.43] 

0.13 
[-0.16, 
0.43] 

0.13 
[-0.17, 
0.43] 

0.12 
[-0.17, 
0.42] 

0.14 
[-0.16, 0.43] 

0.13 
[-0.17, 
0.43] 

0.13 
[-0.17, 
0.43] 

0.13 
[-0.17, 
0.43] 

0.13 
[-0.17, 
0.43] 

Sig  p=.52 p=.66 p=.74 p=.67 p=.63 p=.64 p=.65 p=.67 p=.63 p=.66 p=.67 p=.67 p=.65 
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Appendix D1: Outcome variable – Toddler Temperament Questionnaire3 
 
Please tick the box which describes how often your son behaves like the description. 
 
                                                                           Almost    Rarely    Some    Often   Almost 

Never 
I1. He gets sleepy at  
about the same time each 1 2 evening 
 (within 1/2 hour) 
 
I2. He fidgets during 
quiet activities (story telling, etc) 
 
I3. He takes feeds quietly with mild 
expression of likes anddislikes 
 
I4. He is pleasant (smiles, laughs) when first  
arriving in unfamiliar placestimes  
 
I5. His initial reactionto seeing the doctor is 
Acceptance 
 
I6. He pays attention to games with mum/dad  
for only 1 2 3 4 a minute or so 
 
I7. His bowel movements come at different times  
from day to day (over 1hour difference) 
 
I8. He is fussy on waking up (frowns, complains, cries) 
 
I9. He reacts to a disliked food even if it ismixed  
with a preferred one 
 
I10. He accepts delays (for several minutes) for 
desired objects or activities (snacks, treats, gifts) 
 
I11. He usually stays still when being dressed 
 
I12. He continues an activity in spite ofnoises in 
the same room 
 
I13. He shows strong reactions (cries, stamps feet) to failure 
 
I14. He plays continuously for more than 10  
minutes at a time with a favourite toy 
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 Source: Fullard, W., McDevitt, S. C. & Carey, W. B. (1984). Assessing temperament in one- to three-year-old 

children. Journal of Pediatric Psychology, 9, 205–217. 
!
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                                                                           Almost    Rarely    Some    Often   Almost 
Never 

 
I15. He ignores the temperature of food, whether hot or cold 
 
I16. He varies from day to day in wanting a drink  
or snack before bedtime 
 
 
I17. He sits still while waiting for food 
 
I18. He is easily excited by praise (laughs, yells, 
jumps) 
 
I19. He cries after a fall or bump 
 
I20. He approaches and plays with unfamiliar  
pets(small dogs, cats) 
 
I21. He stops eating and looks up when a person  
walks by 
 
I22. He seems unaware of differences in taste of 
familiar liquids(different milks and juices) 
 
I23. He moves about actively when he explores  
new places 
 
I24. He fusses or whines when his bottom is cleaned 
after bowel movement 
 
I25. He smiles when played with by unfamiliar adults 
 
I26. He looks up from play when I enter the room 
 
I27. He spends over 1 hour reading books/looking 
at pictures 
 
I28. He responds intensely(screams, yells) when  
Frustrated 
 
I29. He eats about the same amount of solid food  
at meals from day to day 
 
I30. He remains pleasant when hungry & waiting  
for food to be prepared 
 
I31. He allows face washing without protest 
(squirming, turning away) 
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                                                                           Almost    Rarely    Some    Often   Almost 
Never 

 
I32. The amount of milk or juice he drinks at mealtimes 
is unpredictable from meal tomeal (over 50gm  
(2oz) difference) 
 
I33. He practices physical activities (climbing, 
jumping, pushing objects) 
 
I34. He vigorously resists extra food/drink when  
full (spits out, clamps mouth closed, hits out at  
spoon, etc) 
 
I35. He plays actively (bangs, throws, runs)  
with toys indoors 
 
I36. He ignores voices when playing with a  
favourite toy 
 
I37. He approaches (moves towards) new visitors 
at home 
 
I38. He plays outside onhot or cold days without  
seeming to notice temperature differences 
 
I39. He continues playing with other children for 
under 5 minutes and thengoes elsewhere 
 
I40. He continues to look at a picture book in  
spite of distracting noises(car horns, doorbells, etc) 
 
I41. He wants a snack at a different time each day 
over 1 hour difference) 
 
I42. He is pleasant when put down for a nap  
or at night 
 
I43. He speaks right away to unfamiliar adults 
 
I44. He reacts strongly (cries or screams) when 
unable to finish playing 
 
I45. He enjoys games with running and jumping  
more than games when sitting down 
 
I46. He notices wet clothing and wants to be  
changed right away 
 
I47. He loses interest in a new toy or game within an hour 
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Almost    Rarely    Some    Often   Almost 

Never 
 
I48. He runs to get where he wants to go 
 
I49. For the first few minutesin a new place 
 (shop, home) he is wary (clings to 
me, holds back) 
 
I50. He takes daytime naps at differing times  
(over half hour difference) from day to day 
 
I51. He reacts mildly (frown or smile) when  
his play is interrupted by me 
 
I52. He accepts being dressed and undressed 
without protest 
 
I53. He is outgoing with adult strangers outside 
the home 
 
I54. His period of greatest physical activity comes 
at the same time of day 
 
I55. He can be coaxed out of a forbidden  
Activity 
 
I56. He stops playing and watches when 
someone walks by 
 
I57. He goes back to the same activity after a brief  
interruption (snack, trip to the lavatory) 
 
I58. He laughs or smiles when meeting other  
Children 
 
I59. He will avoid doing something wrong if 
punished firmly once or twice 
 
I60. He continues to play with a toy in spite of  
sudden noises from outside(car horn) 
 
I61. He ignores dirt on himself 
 
I62. His time of waking in morning varies  
greatly(by 1 hour or more) from day to day 
 
I63. He has moody or 'off' days when he is  
fussy all day 
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                                                                           Almost    Rarely    Some    Often   Almost 
Never 

 
I64. He reacts mildly(frown/smile) when  
another child takes his toy 
 
I65. He sticks at a routine task (dressing,  
picking up toys) for 5 minutes or more 
 
I66. He stops eating and looks up when he  
hears an unusual noise (telephone, doorbell) 
 
I67. He sits reasonably still during hair brushing 
or nail cutting, etc. 
 
I68. He shows much bodily movement (stamps, 
swings arms) when upset or crying 
 
I69. He is pleasant during face washing 
 
I70. His first reaction at home to an approach  
by strangers is acceptance(reaches out, looks at) 
 
I71. He is hungry at dinner time 
 
I72. He continues to get into forbidden areas or 
objects in spite of my warnings 
 
I73. He stops to examine new objects thoroughly 
(5 minutes or more) 
 
I74. He ignores smells (smoke, cooking, perfume)  
whether pleasant or not 
 
I75. He looks up from an activity when he hears  
the sounds of childrenplaying 
 
I76. He falls asleep at about the same length of  
time after being put to bed 
 
I77. He is moody for more than a few minutes when 
corrected or disciplined 
 
I78. He is shy on meeting another child for the  
first time 
 
I79. He is still wary of strangers after 15 minutes 
 
I80. He frets or cries when first learning a new 
task (dressing self, picking up toys 
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                                                                           Almost    Rarely    Some    Often   Almost 
Never 

 
 
I81. He sits quietly in the bath 
 
I82. He practises a new skill (throwing, piling  
blocks, drawing) for 10 minutes or more 
 
I83. He ignores differences in taste or 
consistency of familiar foods 
 
I84. He is fearful of being put down in an  
unfamiliar place (supermarket trolley, new push  
chair, playpen) even whenI'm present 
 
I85. He frowns or complains when left to 
play alone 
 
I86. He accepts within 10 minutes (feels at home, 
at ease) new surroundings(home, shop, play area) 
 
I87. He looks up from play when the  
telephone or doorbell rings 
 
I88. He will always choose a new, unfamiliar toy  
to play with rather than one he knows 
 
I89. In one play session he likes to play withmany  
different toys ratherthan just one or two 
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Appendix D2: Confounding Variable – Infant Temperament Questionnaire4 
 
How often has the baby's recent behaviour been like the following descriptions: 
 
                   Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
H1. She eats about the same amount 
of solid food (within 2 spoon) from  
day to day 
 
H2.   She is fussy on waking up and going  
to sleep (frowns,cries) 
 
H3.   She plays with a toy for lessthan a  
minute and then looksfor another toy or  
activity 
 
H4. She sits still while watching TV or 
other nearby activity (such as children playing) 
 
H5.   She accepts straight away achange in  
place or positionof feeding or person doing it 
 
H6.   She accepts nail cuttingwithout protest 
 
H7.   Her hunger cry can be stoppedfor more  
than a minute by picking up, putting on a bib, 
or giving a dummy 
 
H8.   She plays continuously formore than 10  
minutes with afavourite toy 
 
H9.   She accepts her bathany time of the  
day withoutresisting it 
 
H10. She takes feeding quietlywith mild 
expressions of likes and dislikes 
 
H11.  She indicates discomfort(fussy/squirms)  
when she hasa dirty nappy 
 
H12.  She lies quietly in the bath 
 
H13.  She wants and takes milkfeedings at about 
the sametime (within one hour) fromday to day 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Source: Carey, W.B. &McDevitt, S.C. (1978). Revision of the Infant Temperament Questionnaire.Pediatrics, 
61, 735-739. 
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                                                                 Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
 
H14.  She is shy (turns away orclings to  
you) on meetinganother child for the first 
time 
 
H15.  She continues to fusswhen her  
nappy is changeddespite efforts to  
distracther with game, toy or singingetc. 
 
H16.  She amuses herself for halfan hour  
or more in her cot orplaypen (looking at 
mobile,playing with toy) 
 
H17.  She moves about a lot (kicks,grabs, 
squirms) during nappychange and dressing 
 
H18.  She vigorously resistsadditional food  
or milk whenfull (spits out, clamps mouth 
closed, pushes spoon away etc) 
 
H19. She resists changes in feeding schedule 
 (1 houror more) even after 2 tries 
 
H20.  Her bowel movements comeat different 
times from day today (over 1 hour difference) 
 
H21.  She stops play and watchesif someone  
walks by 
 
H22.  She ignores voices or otherordinary sounds  
when playingwith a favourite toy 
 
H23.  She makes happy sounds (coos,laughs) when  
having her nappy changed, or being dressed 
 
H24.  She accepts new foods straightaway, 
swallowing them promptly 
 
H25.  She watches other childrenplaying for 
less than a minuteand then looks elsewhere 
 
H26.  She reacts mildly (just blinksor is startled 
briefly) to abright light such as flashbulb or  
sunlight let in bydrawing back curtain 
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                                                                 Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
H27. She is pleasant (smiles, laughs) when 
first arrivingin unfamiliar places (friend's  
house, shop) 
 
H28.  She gets sleepy at aboutthe same 
time each evening(within half hour) 
 
H29.  She accepts regular procedures(hair  
brushing, face washing,etc)  at any time  
withoutprotest 
 
H30. She perseveres for many minutes 
when working on a new skill (rolling over, 
picking up object, etc) 
 
H31.  She moves a lot (squirms,bounces,  
kicks) while lyingawake in her cot 
 
H32.  She objects to being bathed ina different 
place or by adifferent person even after  
2or 3 tries 
 
H33.  For the first few minutes in anew  
place or situation (newshop or home)  
she is fretful 
 
H34.  She notices, looks carefullyat  
changes in your appearanceor dress (hairdo, 
unfamiliarclothing) 
 
H35.  She reacts strongly to foods, 
whether positively (smacks 
lips, laughs, squeals) or 
negatively (cries) 
 
H36.  She is pleasant (coos, smiles,etc)  
during procedures likehair brushing or 
face washing 
 
H37. She continues to cry in spite of  
several minutes of soothing 
 
H38.  She keeps trying to get adesired toy,  
which is out ofreach for 2 minutes or more 
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                                                                 Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
H39.  She greets a new toy with aloud  
voice and much expression of feeling  
(whether positive or negative) 
 
H40.  She plays actively with herparents  

- much movement ofarms, legs, body 
 

H41.  She watches another toy whenoffered  
even though alreadyholding one 
 
H42.  At home her initialreaction to  
strangers isacceptance 
 
H43. She wants daytime naps at differing  
times (over 1 hour difference) from day to day 
 
H44.  She continues eating solid goods  
without reacting todifferences in taste or 
consistency 
 
H45.  She cries when left to play 
Alone 
 
H46. She adjusts within 10 mins to  
new surroundings (home, shop, play area) 
 
H47.  Her naps are about the samelength 
from day to day 
 
H48.  She moves about much duringfeeding  
(squirms, kicks, grabs) 
 
H49.  She reacts (stares or isstartled) to  
sudden changesin lighting (flash bulbs,turning  
on light) 
 
H50. She can be soothed by talking or games 
when sleepy 
 
H51.  She displays much feeling  (vigorous  
laughing or crying)during nappy change or 
dressing 
 
H52.  She lies still when asleep andwakes up  
in the same position 
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                                                                 Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
H53.  She reacts to changes inher  
milk (type or temperature)or if given juice  
instead 
 
H54.  She can be calmed for afew minutes 
by being pickedup and played with, if  
fussingabout a dirty nappy 
 
H55.  She wants and takes solidfood at  
about the same time(within 1 hour) from  
day today 
 
H56. She is content (smiles,coos) during 
interruptions 1 2 of milk or solid feeding 
 
H57.  She accepts within a fewminutes a  
change in place of bath or person giving it 
 
H58.  She cries for less than 1minute when  
given an injection 
 
H59.  She shows much bodily move-ment 
(kicks, waves, arms) whengiven an injection 
 
H60.  She continues to react to aloud noise  
(hammering, barkingdog,  etc) heard several  
timesin the same day 
 
H61. Her initial reaction is withdrawal (turns  
head, spits out) when consistency, flavour or  
temperature of solid foods is changed 
 
H62.  Her time of waking in themorning varies  
greatly (by 1 hour or more from day to day) 
 
H63.  She continues to rejectdisliked food 
or medicine inspite of your efforts todistract  
with games or tricks 
 
H64.  She reacts even to a gentletouch (is  
startled, wriggles,laughs, cries) 
 
H65.  She reacts strongly tostrangers: laughing 
or crying 
 
H66.  She actively grasps or touchesobjects 
within her reach (hair,spoon, glasses, etc) 
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Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
 
H67.  She will take any food offered 
without seeming to notice thedifference 
 
H68.  Her period of greatest physical  
activity comes at thesame time every day 
 
H69.  She appears bothered (cries, squirms)  
when first put down in a different sleeping  
place 
 
H70.  She reacts mildly to meetingfamiliar  
people (quiet smilesor no response) 
 
H71.  She wants an extra feed at a different  
time each day(over 1 hour difference) 
 
H72. She is still wary or frightened of  
strangers after 15 mins 
 
H73.  She lies still and moveslittle while  
playing with toys 
 
H74.  She can be distracted fromfussing  
or squirming during aprocedure (nail  
cutting, hairbrushing, etc) by a game, 
singing, TV, etc 
 
H75.  She remains pleasant or calmwith  
minor injuries (bumps,pinches) 
 
H76.  Her initial reaction toseeing doctor 
is acceptance (smiles, coos) 
 
H77. She reacts to a dislikedfood even if  
it is mixed with a preferred one 
 
H78.  She plays quietly and calmly with toys 
 (little vocal orother noises) 
 
H79.  She lies still duringprocedures like  
hair brushingor nail cutting 
 
H80.  She stops sucking and lookswhen she  
hears an unusual noise (telephone, door bell) 
when drinking milk 
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                                                                  Almost   Rarely   Usually    Usually   Often   Almost 
                                                                   Never                  does not     does                  always 
 
H81.  She pays attention to a game with a 
parent for only aminute or so 
 
H82.  She is calm in the bath.Like or  
dislike is mildlyexpressed (smiles or  
frowns) 
 
H83.  She requires introduction ofa new 
food on 3 or more occasions before she 
willaccept (swallow) it 
 
H84.  Her first reaction to anynew procedure  
(first haircut, new medicine, etc) isobjection 
 
H85.  She acts the same when thenappy is  
wet as when it is dry 
 
H86. She is fussy or cries during a physical  
examination by a doctor 
 
H87.  She accepts changes in solid foods (type, 
amount, timing)within 1 or 2 tries 
 
H88.  She moves much and for severalminutes  
or more when playingby herself (kicking, 
wavingarms and bouncing) 
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Appendix D3: Confounding variable – Couple conflict5 
 
Below are a number of statements. How frequently does each description fit your own 
partnership?  
 
Very Often Sometimes Rarely Never 
Often  
 
a) Is your partner loving (affectionate) toward 
you?  
 
b) Does your partner get angry with you?  
 
c) Does your partner listen to you when you  
want to discuss your problems or  
talk about your feelings? 
 
d) Do you have arguments with 
your partner?  
 
e) Does your partner talk to you about his  
problems and feelings?  
 
f) Do you get angry with your partner?  
 
g) Do you enjoy the company of your partner?  
 
h) Does your partner show his approval of you?  
 
i) Do you behave affectionately towards your partner?  
 
j) Do you go out socially together? 
 
k) Does your partner hug and kiss you? 
 
l) Do you feel parenthood has brought you closer 
together?  
 
m) Does your partner hold you in his arms? 
 
 
 
 
 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5Source: Rutter, M., & Quinton, D. (1984). Parental psychiatric disorder: Effects on children. Psychological 
Medicine, 14(4), 853-880. 
Note: Items in bold relate to the couple aggression subscale. Items not in bold relate to the couple affection 
subscale.  !
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Appendix E: Dissemination Strategy 
 

I will use the following dissemination strategy to be implemented to ensure that the findings 

of this research are shared with interested parties. 

 

University of Exeter Doctorate in Clinical Psychology 

This thesis will be submitted as part of the requirements of the doctorate programme.  

 

The wider academic and clinical community 

I have already presented the preliminary findings to a research to a small group of interested 

researchers from ALSPAC and I intend to present the findings again now that my research 

has been completed. I will also be presenting to trainee clinical psychologists, staff and other 

interested parties at the University of Exeter in June 2013. In addition, I intend on submitting 

a reduced research paper for publication in a peer-reviewed journal (Development and 

Psychopathology) in May 2013.   


