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Abstract
Psychosocial factors have been found to relate to parental 
reflective functioning (PRF), a parent's ability to mentalize 
about themselves and their child. Relations between mater-
nal psychosocial risk factors and PRF were investigated in 
a community sample. A sample of mothers (n = 146) was 
assessed for risk factors when infants were 6 months, infant 
temperament was assessed using an observational meas-
ure, and PRF was assessed with the Parent Development 
Interview-Revised (PDI). PRF was measured again with 
the Parental Reflective Functioning Questionnaire (PRFQ) 
when children were 4 years (n = 105) and 5 years (n = 92), 
with an additional sample of mothers (n  =  48) tested at 
these two timepoints. Results showed that in infancy, total 
maternal psychosocial risk related to lower PDI-PRF; 
regression analyses highlighted low socioeconomic status, 
unplanned pregnancy, and low maternal anxiety as inde-
pendent predictors of lower PDI-PRF. PDI-PRF scores 
at 6  months did not relate to PRFQ scores, but PRFQ 
subscales showed stability over time from age 4–5. Results 
are discussed with regard to the impact of maternal psycho-
social risk and infant temperament on PRF and the stability 
and concordance of PRF measures.
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1  |  INTRODUCTION

Parental reflective functioning (PRF) describes a parent's ability to mentalize about themselves, their 
child, and the parent–child relationship (Slade, 2005). A high capacity for PRF means parents recognize 
and appreciate that their child has their own subjective thoughts and feelings which directly influence 
their behavior. Furthermore, a highly reflective parent can appreciate the reciprocal relation between 
their own mental states and those of the child, acknowledging that mental states are complex, variable, 
and often ambiguous (Slade, 2005, 2008). High PRF is associated with more optimal parenting and a 
range of positive outcomes for children (see Camoirano, 2017, for a review), whereas low PRF is  asso-
ciated with lower levels of self-regulation in infants (Heron-Delaney et al., 2016) and more external-
izing and internalizing behavior in childhood (Ensink et al., 2017). Low PRF is also associated with 
greater difficulties with parenting in a sensitive manner (Krink et al., 2018; Rostad & Whitaker, 2016).

PRF is commonly assessed via semi-structured interview measures: the Parent Development 
Interview (PDI; Aber et al., 1985), and for prenatal PRF specifically, the Pregnancy Interview (Slade 
et al., 1987). Interviews provide a global measure of PRF as transcripts are scored using continuous 
scales from −1 to 9 (Fonagy et al., 1998; Slade, Patterson, & Miller, 2005). Lower scores represent 
a lack of PRF or an anti-reflective stance; for example, parents may produce hostile attributions or 
dismiss invitations to reflect. Higher scores represent consistent and complex PRF, as indicated by 
the caregiver frequently commenting in depth on their child's mental state, recognizing that they may 
not always fully understand their child's internal experiences, and reflecting on their own internal 
processes around parenting (e.g., holding conflicting perspectives, understanding mental states under-
lying their own and others' behavior and interactions).

As an alternative to the interview measures, the Parental Reflective Functioning Questionnaire 
(PRFQ; Luyten Mayes et al., 2017) was developed to assess PRF via self-report. The PRFQ is an 
18-item measure which explores three dimensions of PRF: ‘pre-mentalizing modes’, ‘certainty about 
mental states’, and ‘interest and curiosity in mental states’. The pre-mentalizing modes dimension 
refers to a caregiver's tendency to make distorted or malevolent interpretations of their child's behav-
ior. The certainty about mental states dimension refers to a parent's tendency to be either over- or 
under-confident in interpreting their child's mental states. Finally, the interest and curiosity in mental 
states dimension refers to a parent's tendency to show genuine interest in their child's mental states. 
The authors of the PRFQ propose that lower pre-mentalizing modes scores, higher interest and curi-
osity in mental states scores, and mid-range certainty about mental states scores generally indicate 
optimal PRF (Luyten, Mayes et al., 2017).

Multiple maternal psychosocial factors have been found to relate to PRF. Perry et  al.  (2015) 
reported that prenatal PRF, as measured by the Pregnancy Interview, was negatively correlated 
with depression and impulsivity for women with borderline personality disorder. PRF assessed 
using the PDI was found to be lower in those with Axis II disorders compared to those without (Bly 
et al., 2012), and in women with substance abuse disorder (Handeland et al., 2019). Furthermore, 
PRFQ scores on the pre-mentalizing modes subscale have been found to be positively associated with 
mothers' post-partum depression symptoms (Krink et al., 2018; Wendelboe et al., 2021), psychologi-
cal distress levels (including anxiety and depression symptoms) (Khoshroo & Seyed Mousavi, 2021; 
Luyten et al., 2017), and disordered personality traits (Wendelboe et al., 2021), as well as difficulties 
with emotion regulation (Schultheis et al., 2019). Certainty about mental states has also been found 
to be lower in mothers who were experiencing complex mental health difficulties (i.e., postpartum 
depression with elevated personality disorder symptoms and high psychological distress) (Wendelboe 
et al., 2021). Mental ill health in mothers therefore appears to be associated with greater difficulty in 
engaging in PRF.
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ARKLE et al. 3

Low self-esteem may also relate to lower levels of PRF. Caregivers who have problems recogniz-
ing their self-worth may be more critical of themselves in the caregiving role and less willing or able 
to interpret their children's internal states and reflect on the parent–child relationship. While no previ-
ous studies have examined this link in relation to PRF, self-esteem has been found to be reduced in 
those with ‘low’ as opposed to ‘medium’ reflective functioning in relation to their attachment figures, 
suggesting that higher RF may relate to better functioning with regard to self and other (Antonsen 
et  al.,  2016). Parental mentalization also appears to be inhibited or impaired by trauma, such as 
maternal history of childhood maltreatment (Håkansson et  al.,  2018; Luyten, Mayes et  al.,  2017), 
with adverse experiences in early childhood relating to lower PRF (Håkansson et al., 2018). Impor-
tantly, PRF has been found to moderate the relation between mothers' adverse childhood experiences 
and negative parenting behavior, showing the potential protective effect of high PRF (Kolomeyer 
et al., 2016).

Demographic risk factors have also been associated with lower PRF. These include single parent-
hood (Wong, 2016), younger maternal age (Crugnola et al., 2018), lower maternal educational attain-
ment (Sleed et al., 2020; Smaling et al., 2015), unemployment (Cordes et al., 2017; Sleed et al., 2020), 
and low social support (Smaling et al., 2015). Low socioeconomic status (SES) has been found to relate 
to psychological distress in adults (Fryers et al., 2003), which inhibits PRF (Sharp & Fonagy, 2008). 
It is likely that these demographic factors relate to PRF as both cognitive capacities and educational/
occupational environments support the advancement of mentalization and the ability to express asso-
ciated thoughts (Cordes et  al.,  2017; Crugnola et  al.,  2018; Sleed et  al.,  2020). Furthermore, it is 
possible that mothers who have better support systems have more opportunity to engage in reflective 
thinking, since social support buffers against emotional stressors and promotes mental well-being 
(Cordes et al., 2017; Smaling et al., 2015).

Thus, the capacity for, and practice of, PRF is related to psychosocial and demographic risk factors 
affecting mothers. Of note, most research into the role of demographic or psychosocial risk factors in 
relation to PRF has focused on single factors in isolation. However, Smaling et al. (2015) conducted 
the first study to examine multiple risk factors concurrently in a sample of 162 primiparous women, 
83 of whom were deemed “high-risk” (defined by positive screening for a psychiatric disorder or 
substance abuse during pregnancy). Cumulative risk scores ranging from 1 to 7 were also calculated 
for high-risk participants, based on demographic and maternal psychosocial factors (e.g., unplanned 
pregnancy, unemployment, single parenthood). The results showed that prenatal PRF, as measured by 
the Pregnancy Interview, was significantly lower in the high-risk group. The cumulative risk score 
accounted for 12% of the variance in PRF in this group.  Subsequent regression analyses showed 
that maternal education, size of social support network, and substance use during pregnancy were 
all unique predictors of prenatal PRF. The primary aim of the present study was to investigate how 
maternal cumulative risk and individual risk factors during the early postnatal period (cf. the antenatal 
period) relate to PRF when infants are 6 months of age. It may be that, once the infant is born, different 
risk factors will be associated with lower PRF.

As well as factors relating to mothers, individual differences in infants may be associated with 
PRF. From a theoretical perspective, it makes sense that child temperament may relate to PRF; for 
example, an irritable temperament in infants can provoke higher stress responses in parents (Pratt 
et al., 2015), which could inhibit mentalizing (Sharp & Fonagy, 2008). One study to investigate this 
found that parental report of negative affect in 7-month-olds was not associated with PRF as measured 
by the PDI 9 months later (Wong et al., 2017). Similarly, Smaling et al. (2016) did not find signifi-
cant associations between interview-based PRF and parent-reported infant temperament at 20 months. 
By contrast, in a large infant and toddler sample, Álvarez et  al.  (2021) found significant associa-
tions between all subscales of the PRFQ and child emotion regulation measured by parent report 
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ARKLE et al.4

on the Ages and Stages Questionnaire. Better reported emotion regulation was negatively related to 
pre-mentalizing modes scores and positively related to scores on the interest and curiosity in mental 
states and certainty about mental states subscales. It is interesting that studies in this area typically 
utilize parental report of infant temperament (e.g., Álvarez et al., 2021; Smaling et al., 2016), despite 
the fact that parent report is likely to be influenced by PRF, given that it measures parents' capacity to 
notice and understand the mental states underlying child behavior. The present study thus investigated 
whether an observational measure of infant temperament related to mothers' concurrent PRF.

We also investigated two further issues: (a) how stable is PRF over time? and (b) are interview 
and questionnaire measures of PRF associated with each other? Research has not yet addressed the 
first question directly, but data from control groups in intervention studies speak to this issue. Perry 
et al. (2015) assessed interview-based PRF in control (n = 13) and high-risk (n = 5) groups in the third 
trimester of pregnancy and up to 8 months postpartum. Results revealed a non-significant correlation 
(r = 0.33) between prenatal and postnatal PRF scores across both groups, and a linear regression 
indicated prenatal PRF did not significantly predict postnatal PRF; seven of the control mothers did 
not change PRF score over time, while one increased, and five decreased. However, this study was 
underpowered to detect the medium-sized effect for the correlation between prenatal and postpartum 
PRF, making its results somewhat difficult to interpret. Sadler et al. (2013) found significant increases 
in interview-based PRF from the third trimester of pregnancy to 24 months postpartum in both control 
and intervention groups (correlations between the two time points were not reported). In studies with 
much smaller time intervals, Suchman et al. (2011) found that a control group of mothers of children 
aged 0–36 months showed no change in PRF as assessed using the PDI over the course of 12 weeks, 
a finding that was replicated in a subsequent study (Suchman et al., 2017). In a study with parents 
of autistic children (aged 3–18 years), Enav et al. (2019) reported no change in interview-based PRF 
over a 4-week period in their control group. Similarly, Adkins et al.  (2018) reported no change in 
PRF as assessed from a five-minute speech sample over a period of 4–6 weeks in a control group of 
foster carers, whose children were aged between 2 months and 18 years. The latter is the only study 
to have investigated longitudinal relations in PRF as assessed by the PRFQ. In the control group of 
foster carers, scores on the pre-mentalizing modes and certainty about mental states subscales did not 
change over time, but there was a significant decrease in scores for curiosity and interest in mental 
states (Adkins et al., 2018). Taken together, these studies do not provide a consistent picture of how 
PRF at one time point relates to future PRF. By measuring PRF at three time points (6 months, age 
4, and age 5), the present study enables investigation of longitudinal stability in PRF and is the first 
to explore longitudinal stability in PRFQ scores in a sample of parents and their biological children.

The second question relates to how interview measures of PRF relate to the PRFQ. Pajulo 
et al. (2015) examined associations between a prenatal version of the PRFQ (P-PRFQ) and PRF in 
the Pregnancy Interview in 29 women, finding strong correlations between PRF on the interview and 
all three P-PRFQ subscales (rs between 0.53 and 0.78; note that the three subscales of the P-PRFQ 
are different to the PRFQ subscales). Anis et al. (2020) assessed PRF concurrently using the PDI and 
PRFQ in a sample of mothers and fathers. They reported that PDI-based PRF did not correlate signif-
icantly with the pre-mentalizing modes subscale (r = −0.15), but it did correlate significantly with the 
PRFQ interest and curiosity subscale (r = 0.27), and with the certainty about mental states subscale 
(r = 0.24, when scores were transformed so that high certainty scores were optimal). The present 
study was the first to investigate longitudinal relations between PRF as assessed using both interview 
(PDI) and questionnaire (PRFQ) measures.

In summary, the present study investigated how a range of maternal psychosocial risk factors, at 
both an individual level and in combination, related to concurrent PRF. We hypothesized that an accu-
mulation of risk factors would be associated with lower levels of PRF. Difficult infant temperament 
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ARKLE et al. 5

was also hypothesized to relate to lower PRF. Finally, the study explored longitudinal stability in PRF 
and continuity in PRF when assessed using interview and questionnaire measures. We expected posi-
tive associations over time and between interview- and questionnaire-based PRF.

2  |  METHOD

2.1  |  Participants

Participants were 146 mother–child dyads (68 girls) who were initially assessed when the children were 
approximately 6 months old. They were recruited via local maternity services, parent–baby groups, 
community centers and events, social media, and word of mouth. The average age of mothers at recruit-
ment was 29.5 years (SD = 6.69, range 16–47 years), infant age was 6.1 months on average (SD = 1.0, 
range = 4–10 months), and the majority of infants were White (96%), reflecting the racial profile of the area 
from which the sample was drawn. SES as assessed with Hollingshead scale scores (Hollingshead, 1975) 
ranged from 11 to 66, with 12% of families classed as low SES (no post-16 education and unemployed 
or in menial or manual employment). Families (n = 105) were followed up when their children (54 girls) 
were approximately 4 years old (M = 48.3 months, SD = 1.14, range = 46–55 months; 97% White, 6% 
low SES), and 5 years old (n = 92, 44 girls, M = 60.46 months, SD = 1.16, range = 59–66; 96% White, 5% 
low SES). At follow-up, data were included for an additional sample of 48 participants who completed 
the assessments at ages 4 (n = 47, 25 girls, M = 48.17 months, SD = 0.52, range = 47–50 months) and 
5 (n = 42, 22 girls, M = 60.19 months, SD = 0.59, range = 60–63 months), but did not participate in the 
PDI assessment session at age 6 months (See Figure 1). Their data were included in analyses with the 
PRFQ at ages 4 and 5 only. The study was conducted according to guidelines laid down in the Decla-
ration of Helsinki, and all mothers provided written informed consent for themselves and their infants 
to participate prior to any assessment or data collection. All procedures were approved by the by the 
National Health Service Health Research Authority Research Ethics Committee (REC reference: 14/
NE/0114, IRAS project ID: 126036) and the Research Ethics Committee of the Department of Psychol-
ogy, University of York. Mothers received a payment of £20 for participating at each testing phase.

2.2  |  Measures

2.2.1  |  Assessment at 6 months

All mothers completed a range of questionnaires assessing their demographics and psychoso-
cial health in the order described below. Afterward, they participated in the Parent Development 

F I G U R E  1   Participant Flow through Phases of the Study. FU = Follow up.
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ARKLE et al.6

Interview-Revised Short Form (PDI-R2-S; Slade, 2003) to assess their PRF. The majority of testing 
was undertaken at the University developmental laboratory (88%), with some assessments in commu-
nity centers (11%), and one at home (1%).

Family SES. Participants' SES was measured using the Hollingshead scale (Hollingshead, 1975), 
which is widely recognized for its validity and reliability (Cirino et  al.,  2002; Edwards-Hewitt & 
Gray, 1995). Mothers were asked to identify their highest level of completed education and their own 
and their partner's/parents' employment status. If mothers identified that they were living with either a 
partner or their parents, their employment score was calculated as an average of all members of their 
household (See Supporting Information S1). Participants were divided into high and low family SES 
groups in order to dichotomize the variable for calculating total risk scores. The criteria for low family 
SES were no post-16 education and unemployed or in menial or manual employment.

Other Demographic Risk Factors. Within the demographic questionnaire, mothers were asked to 
identify their age in years, if they were a single parent (i.e., not living with a partner), whether they 
were currently or ever had been looked after under the care system, and whether their current preg-
nancy was planned. Participants were asked to rate their general health from 0 (poor) to 3 (excellent); 
this single-item measure is well-validated and used extensively in health research (Cullati et al., 2020). 
Poor physical health in parents is associated with difficulties in parenting and the parent–child rela-
tionship (Popper-Cordts et al., 2020). For the calculation of risk scores, an ‘at risk’ point was allocated 
for each of the following: younger than 23 years, single parent, history of being in care, current preg-
nancy was unplanned, scores of ‘poor’ and ‘fair’ on physical health.

Maternal Mental Health. The Hospital Anxiety and Depression Scale (HADS; Zigmond & 
Snaith, 1983) is a 14-item self-report questionnaire used to measure symptoms of anxiety and depres-
sion. Half of the items assess anxiety (e.g., “I get sudden feelings of panic”) and the other half assess 
depression (e.g., “I have lost interest in my appearance”). Each item is rated on a 4-point Likert scale from 
0 to 3. Therefore, the range for each subscale is 0–21 and the total score range is 0–42. In the respective 
subscales, scores of 0–7 are considered “normal”, 8–10 are considered “borderline”, and scores of 11 or 
more are considered “clinical”. The HADS is widely recognized as a highly reliable and valid measure 
of mental health (Bjelland et al., 2002). Internal reliability overall was α = 0.79. Participants received an 
‘at risk’ point for a score ≥8 on the anxiety and depression subscales. Previous research has suggested 
this cut off score is optimal for both sensitivity and specificity (Hansson et al., 2009).

Maternal Self-esteem. The Rosenberg Self-Esteem Scale (Rosenberg, 1965) is a 10-item self-report 
questionnaire used to generate a global measure of self-esteem. Each item (e.g., “At times I think I am 
no good at all”) is rated on a 4-point Likert scale ranging from 0 (“Strongly Disagree”) to 3 (“Strongly 
Agree”). Scores are summed for all 10 items, providing a total score between 0 and 30. Higher scores 
indicate higher levels of self-esteem. The scale had excellent internal reliability, α = 0.89. In order to 
dichotomize this variable for the calculation of total risk scores, a median split (Median = 21.00) was 
utilized, with an ‘at risk’ point allocated for low self-esteem.

Perceived Social Support. The Multidimensional Scale of Perceived Social Support (MSPSS; 
Zimet et al., 1988) is a 12-item self-report questionnaire used to measure perceived social support 
related to three sources: family, friends, and a significant other. Each item (e.g., “My family really tries 
to help me”) is rated on a 7-point Likert scale ranging from 1 (“Very Strongly Disagree”) to 7 (“Very 
Strongly Agree”). Scores are summed for all 12 items, providing a total score range between 12 and 
84. Higher scores indicate higher levels of perceived social support. The scale had excellent internal 
reliability, α = 0.95. For the calculation of risk, a median split was performed (Median = 75) and an 
‘at risk’ point for low social support was allocated for scores below this.

Recent Life Events. The Recent Life Events Questionnaire (RLEQ: Brugha et  al.,  1985) asks 
respondents to select, from a list of 21 stressful life events (e.g., moving home, separation, bereavement), 
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ARKLE et al. 7

which ones they have undergone in the previous 12 months. A score of 1 is allocated for each event 
which has occurred, allowing for scores from 0 to 21. The sum of events which had occurred was used 
as a count of recent stresses in the present study. A median split of 3 was used to indicate those with 
high life stresses to include as a risk factor.

Total Risk. The total risk score based on maternal psychosocial and demographic factors was 
calculated based on the presence of the following 11 factors: younger than 23 years, low SES, high 
depression, high anxiety, low self-esteem, low social support, high number of life events, single parent, 
current pregnancy unplanned, scores of ‘poor’ and ‘fair’ on physical health, history of being in care.

Infant Temperament. The restraint in car seat episode from the Laboratory Temperament Assess-
ment Battery (LabTAB: Goldsmith & Rothbart, 1996) was used to assess infant temperament. Moth-
ers strapped their infants into a car seat and stood to the side; the infant was video recorded for 30 s. 
Recordings were divided into six 5-s epochs and coded for visible signs of frustration and sadness, 
including facial anger, facial sadness, distress vocalisations, and physical struggle; the 6 scores were 
averaged to give a composite measure of temperament. All observations were coded by a trained 
researcher, blind to all other data. A second trained, blind researcher coded 25% of the videos, and 
inter-rater reliabilities were: Intensity of Struggle, ICC = 0.81; Distress Vocalization, ICC = 0.85; 
Facial Anger, ICC = 0.74; Facial Sadness, ICC = 0.77. A composite measure of the four scores had 
good internal reliability, α = 0.71. Higher scores indicate more difficult temperament.

Interview-Based Reflective Functioning. The PDI-R2-S (Slade, 2003) is a semi-structured inter-
view that explores an individual's ability to reflect on representations of themselves as a parent, of 
their child, and of the parent–child relationship (e.g., “Describe a time in the last week when you and 
[child's name] really ‘clicked’”). For the present study, permission to reduce the interview to 20 items 
by leaving out sections D (Parent's Family History) and E (Separation and Loss) was obtained from 
the author of the measure (Slade, pers comm). The interviews were conducted by the second author; 
they were audio recorded and transcribed verbatim. The second author, who had trained in the coding 
system, read the transcripts and assigned each an overall score for PRF using the Reflective Func-
tioning Manual (Fonagy et al., 1998) and the Addendum to Reflective Functioning Scoring Manual 
(Slade, Bernbach, et al., 2005). PRF is rated on an 11-point continuous scale from −1 (“Negative 
or Bizarre PRF”) to 9 (“Marked PRF”). A randomly selected subset of the transcripts (N = 21) was 
double-coded by the sixth author, who was also trained in the PRF coding system, in order to measure 
inter-rater reliability; ICC = 0.76. Both coders were blind to all other measures. The PDI is recognized 
as the gold-standard for assessing parental PRF (Anis et al., 2020) and has high levels of validity and 
reliability (Sleed et al., 2020).

2.2.2  |  Assessment at 4 and 5 years

The majority of age-4 testing was carried out at the University (n  =  118, 77%), with 20 (13.1%) 
at home, and 15 (9.8%) online due to COVID-19 restrictions. At age 5, the majority were online 
(n = 111, 81.6%) due to the pandemic, with 10 taking place at the university (7.4%), and 15 at home 
(11%).

Self-Reported Reflective Functioning. The PRFQ (Luyten, Mayes et  al.,  2017) is an 18-item 
self-report questionnaire used to measure three areas of parents' PRF. The three subscales are 
pre-mentalizing modes, certainty about mental states, and interest and curiosity in mental states, 
and each have six corresponding items. The pre-mentalizing modes subscale explores a parent's 
tendency to make negative attributions about their child's behavior (e.g., “My child cries around 
strangers to embarrass me”). The certainty about mental states subscale explores a parent's ability to 
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ARKLE et al.8

recognize the opacity of their child's mental states (e.g., “I can completely read my child's mind”). 
The interest and curiosity in mental states subscale explores a parent's level of genuine interest in 
their child's mental states (e.g., “I like to think about the reasons behind the way my child behaves 
and feels”).

Each item is rated on a 7-point Likert scale, and scores are summed for each subscale sepa-
rately (range 6–42). There are no well-established cut-offs for the subscales (Anis et al., 2020), but 
generally lower pre-mentalizing modes scores, higher interest and curiosity in mental states scores, 
and mid-range certainty about mental states scores indicate higher parental PRF (Luyten, Mayes 
et al., 2017). While the PRFQ is a relatively new measure, preliminary findings suggest it is valid and 
reliable for use with parents with children aged 5 years and younger (De Roo et al., 2019; Luyten, 
Mayes et al., 2017). Reliability analyses at age four indicated that the certainty about mental states, 
α = 0.76, and interest and curiosity in mental states, α = 0.65, subscales reached acceptable levels 
of reliability. However, the pre-mentalizing modes subscale did not, α = 0.39. Similarly, at age 5, 
internal reliabilities were acceptable for the certainty about mental states, α = 0.78, and interest and 
curiosity in mental states, α = 0.66, subscales, but not the pre-mentalizing modes subscale, α = 0.21. 
The pre-mentalizing modes subscale was therefore not used in the analyses.

Because medium scores on the certainty about mental states subscale are thought to represent 
better PRF (i.e., very low certainty and very high certainty are both problematic), we transformed this 
variable following the method of Anis et al. (2020): score = (y – mean) 2, but without reverse coding. 
This meant that scores closer to the mean were now lower on the linear scale. Both the transformed 
and untransformed scores are included for comparison.

3  |  RESULTS

3.1  |  Descriptive statistics and preliminary analyses

Descriptive statistics are presented in Tables 1 and 2. Total risk scores were calculated for each partic-
ipant based on the 11 identified risk factors (low SES; younger than 23 years, single parent, history 
of being in care, current pregnancy unplanned, scores of ‘poor’ and ‘fair’ on physical health, high 
depression, high anxiety, low self-esteem, low social support, high number of life events). For each 
risk factor, a score of 1 was given if risk was present or a score of 0 if risk was absent. Therefore, the 
possible range for total risk scores was 0–11.

PDI data were available for 123 mothers at age 6 months; instructions for administering the PDI 
state that the infant should not be present during the interview and the n = 23 cases with missing PDI 
data were due to interviews being terminated because of the infants' needs. These data were judged to 
be missing at random. Participant flow through the study phases can be seen in Figure 1. Rosenberg 
self-esteem scores were missing for two participants, Hospital Anxiety and Depression Scale scores 
for n = 7, Recent Life Events for n = 5. Where a score was missing, the total risk score was still calcu-
lated based on the variables which were present, as the amount of missing data was very low.

PDI-RF scores revealed 35 (28.5%) mothers had low PRF (scores of −1 to 3), 81 (65.9)% had 
moderate PRF (scores of 4–6), and only 7 (5.7%) had high PRF (scores of 7–9). This is comparable 
to a large study of the PDI, which showed a predominance of moderate to low scores, and a mean of 
4.6 for a normative, community sample of mothers (Sleed et al., 2020). Note that the PDI-PRF −1 to 
9 scores were used in the analyses reported below.

Shapiro-Wilk tests indicated non-normal distributions for all age 6 months variables and the PRFQ 
subscales at ages 4 and 5, therefore non-parametric statistics are reported where necessary.
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ARKLE et al. 9

3.2  |  Do maternal psychosocial risk factors relate concurrently to PRF?

PDI-RF score was positively correlated with total risk score, ρ(121) = −0.38, p < 0.001, representing 
a medium effect size. Therefore, the presence of greater risk at age 6 months was associated concur-
rently with lower PRF on the PDI.

Very few participants scored in the at-risk group for two of the individual risk factors (see Table 1), 
and these variables (physical health, care history) were therefore not included in the following anal-
yses. Zero-order correlation analyses were performed between the nine remaining risk factors, and 
between the risk factors and concurrent PDI-PRF (see Table 3). As shown in Table 3, PRF was posi-
tively correlated with maternal age, SES, and social support, and negatively correlated with unplanned 
pregnancy and being single.

T A B L E  1   Descriptive statistics for risk factor variable.

n M (SD) Range Risk Present, n (%)

Maternal age 146 29.45 (6.69) 16–47 30 (20.5%)

SES 146 44.74 (17.24) 11–66 17 (11.6%)

Anxiety 139 5.92 (3.23) 0–17 40 (27.4%)

Depression 139 3.21 (2.23) 0–10 7 (4.8%)

Self esteem 144 21.65 (4.61) 9–30 73 (50%)

Social support 146 71.63 (13.71) 12–84 74 (50.7%)

Life events 141 3.23 (2.28) 0–13 90 (61.6%)

Planning of pregnancy 146 41 (28.1%)

Relationship status 146 14 (9.6%)

Physical health 146 3 (2.1%)

Care history 146 1 (0.7%)

Total risk score 146 2.67 (1.62) 0–8

T A B L E  2   Descriptive statistics for parental reflective functioning and child variables.

n M (SD) Range

Age 6 Months

  Infant temperament 127 2.91 (2.26) 0–9.17

  PDI-PRF score 123 4.33 (1.35) 0–7

Age 4

  Certainty about mental states (transformed) 151 1.15 (1.51) 0–10.43

  Certainty about mental states 151 4.23 (1.08) 1–6.50

  Interest and curiosity in mental states 151 6.14 (0.61) 4.33–7

Age 5

  Certainty about mental states (transformed) 134 1.08 (1.42) 0–7.78

  Certainty about mental states 134 4.29 (1.04) 1.5–6.67

  Interest and curiosity in mental states 134 6.10 (0.70) 3.67–7.00

Abbreviation: PDI-PRF, Parent Development Interview Parental Reflective Functioning.
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ARKLE et al.10

3.3  |  Does infant temperament relate concurrently to PRF?

Infant temperament at age 6 months was positively correlated with concurrent PRF scores on the PDI, 
ρ(127) = 0.21, p = 0.031, with more difficult temperament associated with higher PRF.

3.4  |  Predictors of PDI-PRF at age 6 months

In order to establish independent predictors of PDI-PRF at 6 months, a linear regression was conducted 
with the nine maternal risk factors and infant temperament as independent variables (see Table 4). 
Tests for multicollinearity were within acceptable limits: correlations were less than 0.7, VIF statis-
tics were all under 2.5, and the Durbin-Watson statistic was 1.6. As shown in Table 4, the model was 
significant and explained 39% of the variance in PRF score. Three variables predicted independent 
variance in PRF: higher SES predicted higher PRF, unplanned pregnancy predicted lower PRF, and, 
somewhat counterintuitively, higher maternal anxiety predicted higher PRF.

3.5  |  Do PDI scores at age 6 months relate to PRFQ scores in the preschool 
years?

Spearman's correlations were conducted between PRF based on the PDI at age 6 months and the 
Certainty about mental states and Interest and curiosity in mental states subscales of the PRFQ at 
ages 4 and 5. Contrary to hypotheses, there were no associations between PRF at 6 months and later 
PRF as assessed by the PRFQ (see Table 5). However, scores on the respective subscales of the PRFQ 
correlated significantly at ages 4 and 5, with medium to large effect sizes for these relations, indicat-
ing longitudinal stability in the two individual subscales (see Table 5). The two subscales correlated 
weakly with each other at age 4, but not at age 5. Note that these associations held for the transformed 
and non-transformed scores for the Certainty about mental states subscale. There was also a positive 
association between the Certainty about mental states subscale at age 4 and the Interest and curiosity 
in mental states subscale at age 5, but this held only for the transformed Certainty about mental states 
scores.

4  |  DISCUSSION

This study investigated how PRF in the first year of life related to maternal psychosocial risk and PRF 
in later childhood. In addition, the stability of PRF as assessed by the PRFQ was examined. Robust 
associations were found between maternal psychosocial risk and PRF as assessed by the PDI at age 
6 months. Total risk scores were negatively correlated with PDI-PRF, with a medium to large effect 
for this association. These findings replicate those of Smaling et al. (2015), who reported that an accu-
mulation of risk factors in a high-risk sample of mothers during pregnancy predicted lower PRF scores 
as assessed using the Pregnancy Interview. Our analyses explained greater variance in PRF (39%) than 
Smaling et al.‘s study (12%), potentially showing the importance of the risk factors investigated, or the 
greater impact of these factors in the postnatal period as opposed to the antenatal period. Adjusting to 
caring for a new baby in the face of adverse circumstances may make it particularly challenging for 
PRF to develop.

Our results also showed that particular risk factors were associated with PDI-PRF: lower SES, 
unplanned pregnancy, and lower maternal anxiety predicted lower PDI-PRF. The associations with 
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ARKLE et al.12

low SES and unplanned pregnancy suggest that living in socially and economically disadvantaged 
conditions and adjusting to an unexpected life change may require such high mental resources that 
mothers are less able to devote time and effort into mentalizing about themselves as a parent, their 
child, and the parent–child relationship. The finding that levels of maternal anxiety were positively 
associated with PDI-PRF scores is intriguing. The present study used a community sample, and while 
27% obtained HADS Anxiety scores at or above the cut-off of 8, only 7 participants reported that they 
were seeing a mental health professional. A certain degree of maternal anxiety has been argued to be 
adaptive for parenting, ensuring that sufficient care is taken of the child (Matthey, 2016). As such, this 
association may suggest that PRF is higher where anxiety is heightened, but not pathological, whereas 
clinical levels of anxiety may inhibit PRF (Luyten et al., 2017). By contrast, in a similar community 
sample in which PRF was assessed at age 6 months using the PRFQ, Nobre-Trinidade et al. (2021) 
reported that higher anxiety scores on the HADS related to lower certainty about mental states and 
higher pre-mentalizing modes scores, with no association with interest and curiosity in mental states. 
Research on parental anxiety and PRF is lacking, as a recent systematic review highlighted (Risi 

T A B L E  4   Summary of regression analysis for predictors of PDI-PRF at age 6 months.

PDI-PRF

b SE β p

Maternal age 0.03 0.03 0.14 0.201

SES 0.03 0.01 0.33 0.005

Anxiety 0.11 0.04 0.25 0.013

Depression −0.09 0.06 −0.15 0.133

Self-esteem −0.02 0.03 −0.07 0.413

Social support −0.001 0.01 −0.01 0.938

Life events 0.03 0.06 0.04 0.644

Unplanned pregnancy −0.66 0.33 −0.20 0.049

Single status −0.28 0.58 −0.05 0.636

Infant temperament 0.01 0.05 0.01 0.921

F(10, 101) = 5.78, p < 0.001, R 2 = 0.39

Note: Values in bold are statistically significant.
Abbreviation: PDI-PRF, Parent Development Interview Parental Reflective Functioning.

T A B L E  5   Spearman's correlations between measures of PRF at ages 6 months, 4 years, and 5 years.

1 2 3 4 5 6

1. 6-Month PDI-RF score

2. Age 4 certainty about mental states −0.01

3. Age 4 certainty about mental states (transformed) 0.05 0.03

4. Age 4 interest and curiosity in mental states 0.10 0.19* 0.20*

5. Age 5 certainty about mental states 0.06 0.66*** −0.02 0.08

6. Age 5 certainty about mental states (transformed) −0.05 −0.02 0.37*** 0.20* −0.01

7. Age 5 interest and curiosity in mental states 0.14 −0.03 0.21* 0.61*** −0.001 −0.04

*p < 0.05, ***p < 0.001.
Abbreviations: PDI, Parent Development Interview; PRF, Parental Reflective Functioning.
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ARKLE et al. 13

et al., 2021), and it is therefore difficult to draw strong conclusions on the relation between these 
factors without further investigation.

Turning to longitudinal relations in PRF, there were no associations between PDI-PRF scores at 
age 6 months and scores on the PRFQ subscales (Certainty about mental states and Interest and curi-
osity in mental states) at ages 4 and 5. In contrast, there was robust longitudinal stability in the scores 
for the individual PRFQ subscales at ages 4 and 5. One potential explanation for this is that the inter-
view and questionnaire measures do not measure the same construct. In line with this proposal, Anis 
et al. (2020) reported weak correlations between the PDI and these subscales of the PRFQ when meas-
ured at the same timepoint in early childhood. Arguably, there are substantial differences between a 
parent's self-report about PRF using a brief questionnaire and the rich insights provided through the 
PRF coding scheme applied to the PDI, a difference that is acknowledged by the developers of the 
PRFQ (Luyten et al., 2017). Stuhrmann et al.  (2022) suggested that the PDI has a relational focus 
on more dynamic aspects of the parent–child relationship, whereas the PRFQ captures generic key 
features of the parental mentalizing process. The findings of the study reported here provide further 
caution against conflating research findings from the two PRF measures.

An alternative explanation for the lack of concordance between the PDI–PRF and the PRFQ in 
the present study is that PRF may mature over the early years of a child's life before becoming more 
stable. Previous research has found that PRF shifts significantly from the antenatal period to the post-
natal period (Sadler et al., 2013), which is proposed to relate to the arrival of the infant, catalyzing a 
major shift in the parent's psychological orientation toward the child. In support of this explanation, 
the present study found stability in PRF between the ages of 4 and 5 for both of the PRFQ subscales. 
Álvarez et al. (2021) reported how scores for these subscales showed overall stability, but shifted in 
a non-linear manner across the first 2 years of life, with scores decreasing from highest to lowest in 
the following sequence: 0–8 months, 21–26 months, 15–20 months, and 9–14 months. Further studies 
to shed light on the evolution and stability of PRF across childhood are therefore required. A related 
construct, mind-mindedness, has been found to be stable from infancy to age 4 (Meins et al., 2003) and 
5 (Fishburn et al., 2021); it would thus be interesting to compare how these distinct measures of paren-
tal mentalizing evolve. In these investigations, it is also important to examine how life events and shifts 
in family circumstance may exert an influence on parental mentalization throughout early childhood.

The study reported here also provides data relevant to the validity of the PRFQ. At both assessment 
phases, scores for the pre-mentalizing modes had poor internal reliability and were therefore not used 
in the analyses. In a study of Korean parents that attempted to validate a Korean translation of the 
PRFQ, Lee et al. (2021) found that items on the pre-mentalizing modes subscale did not load onto a 
single factor, and clustered into two additional subscales. Other studies have reported quite low inter-
nal reliability for the pre-mentalizing subscale (e.g., α = 0.60 in Khoshroo & Seyed Mousavi, 2021). 
It is possible that, because many of the items on this subscale use negatively laden words (e.g., child 
embarrassing, annoying, or confusing the parent, parent finding play hard), it may elicit a social desir-
ability bias which affects reporting on some of the items. However, a range of studies have found 
acceptable internal consistency for this subscale (e.g., Álvarez et al., 2021; Anis et al., 2020; Ghanbari 
et al., 2022), so there is no clear consensus regarding the reliability and validity of the prementalizing 
modes subscale.

We assessed mothers' Certainty about mental states in two ways, treating the scores as a linear 
scale and also transforming them so that mid-point rather than higher scores were deemed optimal. 
This transformation recognizes that both very high and very low levels of certainty about the infants' 
thoughts and feelings are not indicative of high PRF. In general, the findings using the transformed 
scores were similar to those using the non-transformed scores. At age 4, Interest and curiosity in 
mental states scores were positively correlated with both the transformed and non-transformed 
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ARKLE et al.14

Certainty about mental states scores, suggesting that mothers' self-reported tendency to engage with 
and reflect on their children's mental states is associated with both optimal and high certainty about 
the child's actual mental states. However, these associations were not replicated at age 5, and thus 
should be interpreted with caution. There was one longitudinal association between the different 
subscales: a positive association between the Certainty about mental states subscale at age 4 and 
the Interest and curiosity in mental states subscale at age 5, but this held only for the transformed 
Certainty about mental states scores. The fact that the concurrent associations between the different 
PRFQ subscales were not replicated at age 5, together with the largely null findings for inter-relations 
between the subscales, suggest that the two subscales are not robustly related. These findings there-
fore support construing self-reported PRF as a multidimensional construct, with separate subscales to 
assess distinct aspects of PRF.

To our knowledge, the present study is the first to investigate relations between PRF and infant 
temperament as assessed using an observational measure, thus avoiding shared method variance. 
More difficult infant temperament at age 6 months, was positively related to concurrent PDI-PRF. 
While this may at first appear counter-intuitive, as difficult temperament has been theorized to 
impede parents' ability to mentalize (e.g., Sharp & Fonagy, 2008), it has also been proposed that 
infants who show more negative affect prompt their parents to have to think about the reasons for 
their behavior. Indeed, it has been previously reported that, in the absence of additional parent-
ing risk factors, negative emotionality in infants is associated with more sensitive responding 
by parents (Crockenberg & Leerkes, 2003). Temperament did not, however, predict independent 
variance in PDI-PRF in the regression analysis. The fact that more difficult temperament was 
associated with unplanned pregnancy—identified as an independent predictor of PDI-PRF—may 
explain the bivariate correlation. Further research using observational measures of temperament 
is warranted to explore how maternal psychosocial risk factors and infant temperament in concert 
relate to PRF.

The present study should be interpreted in light of certain limitations. The sample was limited in 
terms of racial and socioeconomic diversity, and our findings may thus not generalize to all popu-
lations. It would have been preferable to have measured maternal psychosocial risk and reflective 
func tioning at additional timepoints (e.g., ages 2 and 3) to examine how the shifting profile of 
maternal risk factors relates to PRF over time. While our results showed no association between the 
interview and questionnaire measures of PRF, these measures were administered several years apart. 
Future research employing concurrent interview and questionnaire measure of PRF is needed to 
provide definitive data on the extent to which the different methods assess the same construct. Other 
potential correlates of PRF were not explored. Mothers with low nonverbal IQ have been found to 
have lower PRF than those with higher nonverbal IQ (Sleed et al., 2020); including a measure of IQ 
would have enabled us to explore how this factor relates to PRF in the context of varying maternal 
psychosocial risk. Including a measure of parental perception of infant temperament would also have 
been interesting, and would have helped to shed further light on the relation between infant temper-
ament and PRF.

In summary, the present study provides evidence that a greater burden of maternal psychosocial 
risk factors in infancy is concurrently associated with lower PRF. We provide novel results on the 
longitudinal stability of PRFQ subscales scores over childhood, but our results suggest that interview 
and questionnaire measures may assess distinct aspects of PRF. The present study's findings are in 
line with construing self-reported PRF as a multidimensional construct, but raise questions over the 
validity and reliability of the Prementalizing modes subscale of the PRFQ.
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