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Abstract
Attachment theory suggests that both the quality and consistency of early sensitive care
should shape an individual’s attachment working models and relationship outcomes
across the lifespan. To date, most research has focused on the quality of early sensitive
caregiving, finding that receiving higher quality care predicts more secure working models
and better long-term relationship outcomes than receiving lower quality care. However,
it remains unclear whether or how the consistency of early sensitive care impacts at-
tachment working models and adult relationship functioning. In this research, we utilized
data from the Minnesota Longitudinal Study of Risk and Adaptation to examine to what
extent the quality (i.e., mean levels) and consistency (i.e., within-person fluctuations) in
behaviorally coded maternal sensitive care assessed 7 times from 3 months to 13 years
prospectively predicts secure base script knowledge and relationship effectiveness (i.e.,
interpersonal competence in close relationships) in adulthood. We found that larger
fluctuations and lower mean levels of early maternal sensitivity jointly predict lower
relationship effectiveness in adulthood via lower secure base script knowledge. These
findings reveal that nonlinear models of early caregiving experiences more completely
account for relationship outcomes across the lifespan, beyond what traditional linear
models have documented. Implications for attachment theory and longitudinal methods
are discussed.
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“An infant who has experienced his mother as fairly consistently accessible to him
and as responsive to his signals and communications may well expect her to
continue to be an accessible and responsive person...”

—Ainsworth et al., 1978, p. 21

According to attachment theory, both the quality and consistency of early sensitive
caregiving should shape an individual’s working models and subsequent relationship
outcomes later in life (Bowlby, 1969/82). Most prior research has focused on mean levels
of early caregiving, documenting that higher quality early caregiving predicts better social
and academic competence (Raby et al., 2015a) and attachment security (Farrell et al.,
2019) in adulthood. However, an important question remains: Does the degree of
consistency in early caregiving also prospectively predict attachment working models and
relationship functioning in adulthood?

To answer this question, we leveraged data from the Minnesota Longitudinal Study of
Risk and Adaptation (MLSRA; Sroufe et al., 2005)—a sample born below the poverty
line and followed through midlife—to prospectively examine the association between
consistency (i.e., within-person fluctuations) in early maternal sensitivity and both secure
base script knowledge (AAIsbs) and relationship effectiveness (i.e., general interpersonal
competence) in adulthood. We hypothesized that larger fluctuations in maternal sensi-
tivity and lower mean levels across childhood should uniquely predict lower levels of
secure base script knowledge in early adulthood which should, in turn, result in lower
relationship effectiveness at midlife.

Attachment theory

Attachment theory (Bowlby, 1969/82, 1973, 1980) explains how early caregiving ex-
periences can shape social and personality development from “cradle to grave” (Bowlby,
1979, p. 129). Across time, early experiences with caregivers generate internal working
models (i.e., cognitive schemas, prototypes, and expectations) that then have the potential
to impact future close relationships (Ainsworth et al., 1978). Internal working models
reflect whether, and the degree to which, individuals believe that their attachment needs
will be met within secure base relationships—that is, whether they can turn to their
attachment figures for comfort and support when distressed (T. E. A. Waters & Roisman,
2019; Waters & Waters, 2006).

Secure base script knowledge (AAIsbs) reflects the cognitive attachment schemas that
individuals have acquired based in part on their prior life experiences with attachment
figures. According to Waters and Waters (2006), a secure base script is a temporal-causal
chain of events in which an individual is involved in a specific environment, challenges
interrupt their involvement, they signal distress to their attachment figure, the signal is
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recognized by and responded to by the attachment figure supportively, the support is
accepted and is effective in reducing the individual’s distress, and the individual then
reengages with their environment. Such experiences, if repeated consistently over time,
generate adaptive mental representations and expectations (i.e., secure base scripts) of
what individuals can expect when facing new challenges or distressing events in the
future.

When individuals receive highly responsive and consistent care, they develop secure
working models that allow them to explore their world safely, build self-confidence, and
trust and rely on their attachment figures (Ainsworth et al., 1978; Bowlby, 1980).
However, when individuals experience unresponsive or inconsistent care, they develop
insecure working models that inhibit them from feeling confident about independently
exploring their worlds and/or prevent them from forming close, trusting relationships with
future attachment figures. Extensive research has confirmed that receiving high-quality
care early in life is associated with better social and academic competence (e.g., Raby
et al., 2015a), better adult relationship functioning (e.g., Roisman et al., 2005; Simpson
et al., 2007), and higher levels of attachment security (e.g., Farrell et al., 2019). Indeed, a
previous investigation from the MLSRA has found that linear, mean level aggregates of
maternal sensitivity in childhood predict secure base script knowledge in early adulthood
(T. E. A. Waters et al., 2017).

Despite Bowlby’s (1980) and Ainsworth and colleagues’ (1978) original theorizing
about the importance of consistent care, very little research has addressed whether or
how consistency in early caregiving, either independently or in combination with
caregiving quality, prospectively predicts either secure base script knowledge or ro-
mantic relationship functioning later in life. We conceptualize consistency of care as
nonlinear dynamics in maternal sensitivity across time (i.e., within-person variation; cf.
Girme et al., 2021), which can oscillate and vary around mean levels of quality of care
across time.

Some caregivers tend to vary in their level of care and support across time and
interactions with their children more so than others. For example, in a study examining
mother–child interactions across time, Lindheim and colleagues (2011) found that
whereas many mothers are consistent in their provision of care across time and in-
teractions, mothers who have less coherent internal working models varied more in
their care behaviors across 10 videotaped interactions with their child. In addition,
larger fluctuations in caregiving have been linked with children’s early attachment
patterns, such that greater variability in observed maternal sensitivity at multiple time-
points during toddlerhood is associated with being classified as insecure in the Strange
Situation (Manning, 2019). Moreover, larger fluctuations in maternal sensitivity
across different mother–child free play and stressful tasks are associated with poorer
attention, less positive engagement, and greater negative affect in toddlers (Chen
et al., 2019). Viewed together, these findings suggest that sensitive care operates in
nonlinear, variable ways among some mothers, which could affect their child over
time.

Evidence connecting fluctuations in caregiving to outcomes in adulthood is much more
limited. In one recent study, Girme and colleagues (2020) investigated whether and how
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fluctuations in early life attachment classifications in the Strange Situations forecasted
emotion regulation patterns in adults. They found that infants who received different
Strange Situation classifications in two assessments (termed “unstable insecures”) ex-
hibited less effective emotion regulation strategies as adults when trying to resolve
romantic relationship conflicts. Although this research begins to address the link between
variability in early life experiences and later life outcomes, it does not reveal whether or
how the consistency of early caregiving experiences, rather than the byproducts (e.g.,
security classification) of those experiences, predicts later life outcomes. Accordingly, we
do not know whether or how fluctuations in maternal care early in life are linked to later
life attachment and relationship outcomes in adulthood.

The current research

No prior research to our knowledge has examined whether or how prospectively assessed
within-person fluctuations (i.e., inconsistency) in maternal sensitivity in childhood are
associated with either attachment working models or relationship functioning later in life.
Leveraging longitudinal data from the MLSRA, we addressed this issue. In particular, we
utilized multiple behaviorally coded measures of maternal sensitivity assessed in
childhood to assess the impact of nonlinear patterns (e.g., fluctuations) in maternal
sensitivity. We hypothesized that both higher mean levels (H1a) and lower fluctuations
(H1b) in maternal sensitivity would predict greater secure base script knowledge at ages
19 and 26 years. We also hypothesized that secure base script knowledge in early
adulthood would mediate associations between both mean levels and fluctuations in
maternal sensitivity and relationship effectiveness. Specifically, higher mean levels (H2a)
and lower fluctuations (H2b) in maternal sensitivity should both predict greater secure
base script knowledge in early adulthood, which in turn should forecast greater rela-
tionship effectiveness (general interpersonal competence) in adulthood at age 32.

Methods

Participants

In 1975–76, 267 mothers in their third trimester of pregnancy with their first child (i.e., the
participants) were recruited from Minneapolis, MN (see Sroufe et al., 2005). All mothers
were living below the poverty line and receiving free prenatal services at the time of
recruitment. Complete data on all of the variables relevant to our hypotheses were
gathered on 146 participants. This sample did not differ significantly from those who
dropped out of the study on sex, ethnicity, or socioeconomic status (SES). Participant sex
was coded as male or female based on their assigned sex on their birth certificate, 51.57%
of whom were identified as female and 48.43% of whom were identified as male. In-
formation about gender identity was not collected. Each participant’s race was computed
based on the race and ethnicity reported by the participants’ biological mother and father.
Most of the sample was identified by their parents as White (58%) with the remaining
identified as mixed race (16%), Black (14%), or Latina/o (3%). A minority of the sample

4 Journal of Social and Personal Relationships 0(0)



(9%) were labeled as unclassifiable because of missing data about their biological father’s
race or ethnicity. Information about sexual orientation and disability status was not
collected.

Measures and procedure

For the specific scales used for all measures and procedures described below, see the
Online Supplemental Material (OSM).

Maternal sensitivity. Participants (children) and their mothers completed semi-structured
and naturalistic video-recorded interactions when participants were 3, 6, 24, 30, 42, and
72 months old and also at age 13. Each task was structured and coded to be develop-
mentally appropriate for the child’s age. In all tasks, mothers were instructed to interact
with their child as they normally would when engaging in a similar task at home. At
3 months, mothers were observed feeding their child. At 6 months, mothers were recorded
feeding and engaging in free play with their child. Both the 3- and 6-month assessments
were coded from 1 (highly insensitive) to 9 (highly sensitive) using Ainsworth et al.’s
(1978) sensitivity scale (intraclass correlation [ICC] = .86 at 3 months; ICC = .89 at
6 months).

At 30 months and 72 months, maternal sensitivity was assessed using the Home
Observation for Measurement of the Environment (HOME; Bradley & Caldwell, 1984).
The HOME uses both naturalistic observations of mother–child interactions and semi-
structured interview questions to assess emotional and verbal responsivity of maternal
care in the home environment. The emotional and verbal responsivity scales assess the
degree to which the mother appropriately recognizes and responds to their child’s positive
and negative behaviors. Maternal behaviors were coded on the emotional and verbal
responsivity scale (ICC = .72 at 30 months; ICC = .68 at 72 months).

At 24 and 42 months and 13 years, children were given a complex task intentionally
designed to be too difficult (based on their developmental abilities) to complete without
assistance. Mothers were instructed to give their child time to complete the task inde-
pendently and help when the mother thought it was necessary. Mothers were rated for
their supportive presence during the task, both while their child was working inde-
pendently on the task and after/if they intervened. Mothers were assessed for both how
emotionally supportive they were of their child if/when they became distressed and how
positively they facilitated the completion of the task. This task was intended to parallel, in
a developmentally appropriate way, the task administered at 24 and 42 months. The 24-
and 42-month and 13-year assessments were coded from 1 (very low) to 7 (very high) for
maternal sensitivity (ICC = .85 at 24 months; ICC = .87 at 42 months; ICC = .86 at
13 years).

If participants did not have their mother involved in their life at the time of the as-
sessment, participants completed these interactions with their current primary caregiver.
Because these other caregivers were more likely to vary across participants’ lives and
given our interest in variability in care from a primary attachment figure, participants who
did not complete all assessments with their mother were excluded from the current
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analyses. However, including these participants in the analyses did not change the di-
rection or significance of the results.

These indexes of maternal support have been widely used in the MLSRA and have
been extensively examined for internal consistency of the task instructions, behaviors, and
comparability of coding schemes. These measures have been aggregated in prior in-
vestigations, and they all load on one factor (see Raby et al., 2015b and T. E. A. Waters
et al., 2017). Previous work has also demonstrated that these assessments of maternal
sensitivity are associated with expected longitudinal outcomes (e.g., Farrell et al., 2019;
Raby et al., 2015a; Raby et al., 2015b; T. E. A. Waters et al., 2017).

Each of the maternal sensitivity measures was then standardized to allow for between-
assessment score consistency. Mean levels of maternal sensitivity were computed as the
average of each participant’s maternal sensitivity scores across all assessments. Within-
person fluctuations were computed as within-person standard deviations of each par-
ticipant’s maternal sensitivity scores across all assessments.1 All individuals who had
completed at least two subsequent assessments of maternal sensitivity were included.

Secure base script knowledge. At ages 19 and 26, participants completed the Adult At-
tachment Interview (AAI; George et al., 1984). The AAI is a well-validated, 20-question,
semi-structured interview in which participants are asked to recall autobiographical
experiences and memories to describe their early caregiving relationships. The AAI is
traditionally coded for adult attachment classifications, coherence of the transcript, and
coherence of mind. More recent coding techniques of the AAI have emerged, which
include assessing the AAI for secure base script knowledge (AAIsbs; T. E. A. Waters &
Roisman, 2019; Waters & Waters, 2006).

AAIsbs assesses the degree to which participants have formed stable internal working
models (schemas) and expectations about their caregiver’s availability and quality of
support (i.e., the provision of a secure base) on a 1 to 9 scale. AAIsbs is coded from
responses to the first six questions of the AAI. Coders focus on both the degree to which
expectations of caregivers are consistent with secure base scripts and the degree to which
participants can easily and coherently recall specific autobiographical memories that
follow secure base scripts. Higher scores indicate that participants have a clear secure base
script and have developed secure, positive cognitive models of relationships. Lower
scores indicate participants do not have a clear, cohesive secure base script and developed
insecure and/or negative cognitive models of relationships (T. E. A. Waters et al., 2020).
Trained coders’ ratings on AAIsbs were highly reliable (ICC = .83 at 19 years; ICC = .82 at
26 years). Because AAIsbs is relatively stable across time (r = .55), we aggregated the
AAIsbs scores from ages 19 and 26. Individuals were included if they completed one or
both (averaged) of the AAI assessments.

Relationship effectiveness. At age 32 years, participants completed an audio-recorded semi-
structured interview about their current and prior romantic relationships. Participants
answered questions about past conflicts, their own and their partner’s relationship-
relevant positive and negative behaviors, relationship likes and dislikes, their own and
their partner’s relationship-relevant values and beliefs, and how they and their partners
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function(ed). Most participants answered questions primarily about their current romantic
partner (77.7%), and about half answered questions about at least two different prior
relationships (48.2%).

Trained coders read each audio transcript and rated each interview from 1 (low ef-
fectiveness) to 5 (high effectiveness). A single score was assigned in keeping with
standards of other observational measures (e.g., Ainsworth’s sensitivity scale). Higher
scores indicate the participant had a history of high-quality relationships characterized by
mutual trust, honesty, care, and commitment; sharing in each other’s values and joys;
recognition and sensitivity to each other’s needs; and enjoyment of time spent together.
Higher scores also indicate the participant has coped effectively with and recovered from
conflicts in a way that typically satisfied both partners’ needs and adequately recovered
from relationship dissolution if/when it occurred. Lower scores indicate the participant
either had a history of low-quality relationships that lacked the qualities described above
or could not form or maintain long-term relationships. Coders’ scores were highly reliable
(ICC = .94)

Maternal depressive symptoms. Maternal depressive symptoms were assessed when
participants were 48 months old using the Center for Epidemiologic Studies Depression
Scale (CES-D; Radloff, 1977). The CES-D includes 20 items that assessed the extent to
which mothers reported experiencing depressive symptoms within the last week (e.g.,
“During the past week, I felt depressed” and “During the past week, I thought my life had
been a failure”) on a 0 (less than 1 day per week) to 3 (5–7 days per week) Likert-type
scale. The CES-D demonstrated good internal consistency (α = 0.86). Depressive
symptoms were computed as a sum of total depressive symptoms.

Early life stress. Participants’ mothers completed an interview about life stress using the
Life Events Schedule (LES, Cochrane & Robertson, 1973; Egeland et al., 1980) when the
participants were 3, 12, 18, 30 42, 48, 54, and 64 months old and when the participants
were in grades 1–6. The LES assesses the extent to which various stressful events have
impacted or disrupted the mother’s life in the last year. The LES includes 41 items that
address topics about financial troubles (e.g., unemployment, changes in income), rela-
tionship stress (e.g., break-ups, partner drinking problems), physical danger (e.g., abuse,
physical altercations), mortality (e.g., death of a family member, serious illness), and other
common stressful life events. Mothers were presented with each type of stressful event
and asked to describe each event in detail. Trained coders rate each response on a Likert-
type scale ranging from 0 (no disruption/did not occur) to 3 (severe disruption). Life stress
was summed at each assessment to provide an index for life stress/distribution at each age.
Life stress from the first 13 years of life was then grouped together to create one overall
early life stress index (α = 0.75) that was concurrent with the assessments of maternal
sensitivity.

Demographic covariates. Because certain individual characteristics are known to be as-
sociated with early caregiving quality, relationship processes, and attachment working
models (Fraley et al., 2013), and to remain consistent with prior MLSRA publications,
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participants’ sex, race, socioeconomic status, and prenatal maternal education were in-
cluded as covariates. Race was coded as White or non-White. Socioeconomic status was
coded following the Duncan Index of Socioeconomic Status and its conjoining TSEI
(prestige) score (Stevens & Featherman, 1981; Stevens & Hyun Cho, 1985). Prenatal
maternal education was coded as the total number of years of education attained by the
mother before the birth of her child.

Results

See Table 1 for descriptive statistics and zero-order correlations for all study variables.
Mean levels of childhood maternal sensitivity were significantly correlated with secure
base script knowledge in early adulthood but not with relationship effectiveness in
adulthood. Fluctuations in childhood maternal sensitivity were significantly correlated
with both secure base script knowledge in early adulthood and relationship effectiveness
in adulthood. None of the main model variables were significantly correlated with
maternal depressive symptoms. Relationship effectiveness in adulthood was weakly
correlated with early life stress. None of the other main model variables (e.g., mean levels
and fluctuations in childhood maternal sensitivity, secure base script knowledge) were
significantly correlated with early life stress.

We tested our primary hypotheses using path analysis with maximum likelihood
estimation in lavaan (R version 4.1.0; Rosseel, 2012). Covariates (e.g., maternal de-
pressive symptoms, early life stress, and the demographic covariates) were regressed on
maternal sensitivity mean levels and fluctuations, secure base script knowledge, and
relationship effectiveness (see OSM for example R code). Including covariates did not
significantly change any of the effects detected. All reported betas for direct and indirect
effects are standardized. Because mean levels and fluctuations in maternal sensitivity were
derived from the same measures, we allowed them to correlate (r =�0.270). Our model fit
the data well (χ2 (1) = 0.724, p = .395, RMSEA = .02, CFI = 0.98) (see Figure 1).2

Table 1. Descriptive statistics and zero-order correlations.

1 2 3 4 5 6

1. Maternal sensitivity mean levels
2. Maternal sensitivity fluctuations �.270**
3. Secure base script knowledge .362** �.369**
4. Relationship effectiveness .080 �.202* .272**
5. Maternal depressive symptoms �.148 .063 �.055 .146
6. Early life stress .019 .152 �.025 �.160* .118
M 0.00 0.68 3.22 3.51 14.42 15.19
SD 1.00 0.24 1.44 1.30 10.78 7.58

Note: * p < .05; ** p < .001; maternal sensitivity was z-transformed, resulting in a mean of 0 and standard deviation
of 1. N = 146.
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Supporting Hypotheses 1a and 1b, higher mean levels and lower fluctuations in
maternal sensitivity uniquely predicted higher secure base script knowledge in early
adulthood. Higher mean levels in maternal sensitivity did not have a significant direct
effect on relationship effectiveness at age 32. However, lower fluctuations in maternal
sensitivity did significantly predict greater relationship effectiveness at age 32.

Secure base script knowledge in early adulthood significantly mediated the effect of
both mean levels and fluctuations in childhood maternal sensitivity on relationship ef-
fectiveness in adulthood. Supporting Hypothesis 2a, higher mean levels of maternal
sensitivity significantly predicted higher relationship effectiveness via higher secure base
script knowledge. Supporting Hypothesis 2b, lower fluctuations in maternal sensitivity
also significantly predicted higher relationship effectiveness via higher secure base script
knowledge.

Discussion

Attachment theory is one of the few major theories to make claims about nonlinear effects
from its inception. To date, however, most research has focused on linear or mean level
effects rather than on both mean levels and variability in caregiving, as Bowlby (1969/82)
and Ainsworth et al. (1978) proposed. In this research, we investigated whether and how
inconsistencies (e.g., fluctuations) in early maternal sensitivity prospectively predicted
attachment working models (indexed by secure base script knowledge) and romantic
relationship competence across more than 30 years. We found that smaller fluctuations
(i.e., greater consistency) in maternal sensitivity during childhood significantly predicted
general competence in romantic relationships at midlife via their secure base script
knowledge earlier in adulthood, even when controlling for the mean levels of early
maternal sensitivity and key demographics. We also found that the effects for fluctuations

Figure 1. Mean levels and fluctuations in maternal sensitivity on relationship effectiveness in
midlife via secure base script knowledge in early adulthood. Note: N = 146; indirect effects are
displayed in parentheses; childhood maternal sensitivity was assessed 7 times from behavioral
assessments from ages 3 months through 13 years; secure base script knowledge was assessed
twice, once at ages 19 and 26, and was aggregated; and relationship effectiveness was assessed at
age 32.
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in early maternal sensitivity on later relationship functioning were more reliable than
those for mean levels of maternal sensitivity.

Notably, we found that the effects of mean levels and fluctuations in maternal sen-
sitivity are robust above and beyond other potential logical confounds, such as maternal
depressive symptoms and early life stress. Previous research has suggested that maternal
depression (Beck, 1995; Bernard et al., 2018; Campbell et al., 2007; Kujawa et al., 2014;
Leerkes et al., 2015) and life stress (Belsky & Fearon, 2002; Booth et al., 2018; Conger &
Donnellan, 2007) are associated with how sensitively mothers care for their children,
which in turn can affect children’s long-term outcomes. However, we find that both mean
levels of and fluctuations in early maternal sensitivity predicted the outcomes we studied
independently of these possible confounding variables. This suggests that caregiving
experiences—in and of themselves—are likely to be influential in the development of
working models and relational behaviors in adulthood.

What is the psychological meaning of experiencing large fluctuations in caregiver
sensitivity, particularly for young children? Within parent–child relationships, the origins
of caregiving fluctuations might originate from what Bronfenbrenner (1979) termed
microsystem or mesosystem sources (e.g., the inherent instability of caregivers and/or
their romantic relationships, other forms of instability within the nuclear family or
immediate environment) and/or exosystem or macrosystem sources (e.g., changing issues
with extended family, neighbors, or other people in the wider social environment).
Regardless of the origin, young children should perceive large fluctuations in the quality
of care they receive as a valid cue signaling that some important feature of their envi-
ronment is unstable and unpredictable, indicating that close others—including primary
caregivers—cannot be depended on to be consistently available and supportive across
time. According to Chisholm (1996), children should have evolved to detect and respond
to this unique type of threat, with inconsistent, unpredictable caregiving being viewed as
the caregiver’s inability (rather than unwillingness) to invest in them due to changing
events, situations, or resources. This logic parallels attachment theory, which claims that
unpredictable caregiving is one of the key reasons for the development of anxious at-
tachment in children and adults (Ainsworth et al., 1978; Bowlby, 1973; 1980; Simpson &
Belsky, 2016).

Consistency in maternal sensitivity may have substantial practical implications for
adult romantic relationship functioning. For example, the median rating on relationship
effectiveness for people whose mothers engaged in more consistent sensitive care (e.g.,
low fluctuations) was a score of 5, the highest possible score on relationship effec-
tiveness. This indicates that these people effectively engage with others, are able to
show and receive love and care, and recover effectively from conflict. Conversely, the
median rating on relationship effectiveness for people whose mothers engaged in less
consistent sensitive care (e.g., high fluctuations) was a score of 3, the midpoint of the
scale for relationship effectiveness. This indicates that these people can form and
maintain relationships, but their relationships tend to lack deep care and love and they
often struggle to recover from conflict. In essence, consistency of maternal sensitivity
differentiates between those who are highly capable of establishing and maintaining
stable, secure, and fulfilling relationships from those who can form relationships but

10 Journal of Social and Personal Relationships 0(0)



have more difficulty establishing and maintaining high-quality, fulfilling relationships
that thrive over time.

Nonlinear processes, such as within-person variability, are central to attachment theory
and are essential to understanding the enduring effects of early experiences more fully.We
already know a great deal about how early experiences can and do shape attachment
working models across the life course (e.g., Fraley et al., 2013; T. E. A. Waters et al.,
2017). The current research adds to this ample literature by providing support for an oft-
discussed but untested hypothesis: that consistency, conceptualized here as fluctuations,
in early maternal care prospectively forecasts attachment working models and romantic
relationship functioning in adulthood. Future research should utilize more nonlinear
techniques, including but not limited to fluctuations in maternal attachment-relevant
behaviors, to more precisely and rigorously test promising life-course models and hy-
potheses. Future research should also collect and model longitudinal data gathered from
individuals across their entire lives, starting from the beginning of life. The utility of
advanced nonlinear techniques such as within-person variability or partner synchrony will
not be fully appreciated until enough data and findings are available from which to draw
broad, reliable conclusions.

Caveats

Despite the strengths of this study, future studies must continue to advance our un-
derstanding of enduring nonlinear effects. The current research relied on a modest-sized
sample of participants, all of whom had initially high-risk backgrounds. Although this
most likely makes detecting variability in maternal sensitivity easier, the current sample
does not permit us to know whether or how variability in early caregiving experiences
might differentially impact individuals from more privileged backgrounds. For example,
individuals who grow up with multiple consistent caregivers or more financial resources/
stability might be buffered from the effects of fairly large fluctuations in maternal
caregiving to the extent that other assets offset variability in the care provided by their
primary caregivers. Additionally, our measure of maternal sensitivity was derived from
different mother–child tasks at different points in development. Although these tasks and
the maternal sensitivity codes fit well together both conceptually and statistically, some
fluctuations may have resulted from differences between the tasks rather than from
differences in parenting quality across time. Future research should use standardized
behavioral assessments of maternal sensitivity to determine whether task-type contributes
significantly to fluctuations in caregiving behaviors. Due to sample size limitations, we
could not examine the interaction between mean levels and fluctuations in maternal
sensitivity with sufficient power. The effect of fluctuations in maternal sensitivity might
have a moderating effect on mean levels such that high fluctuations paired with low mean
levels of maternal sensitivity lead to worse outcomes compared to high fluctuations paired
with high mean levels of maternal sensitivity. Future research should address this issue by
collecting larger samples in which interactions between mean levels and fluctuations can
be tested with sufficient power. Finally, due to the lack of relevant data from our par-
ticipants, we could not examine or describe our sample based on sexual orientation,
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gender identity, or disability status. Future research should assess these characteristics to
better understand if/how such demographic features influence the effect of fluctuations in
maternal sensitivity on later life outcomes.

Conclusion

In conclusion, the current research contributes to our understanding of both attachment
theory and nonlinear methods by confirming that variability in early life maternal
sensitivity is as, if not more, predictive of secure base script knowledge and romantic
relationship effectiveness than overall quality of care, confirming Bowlby’s and Ains-
worth’s original theorizing. Our findings also reveal that nonlinear models of early
caregiving experiences uniquely predict relationship outcomes over time, above and
beyond what traditional linear models investigating mean level effects have documented.
Finally, this research showcases a novel methodological approach that advances research
on attachment theory and the long-term impact of key early life experiences.
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most widely and consistently used method for calculating fluctuation scores, (b) they are an
easy-to-interpret method for calculating fluctuation scores, (b) they are an easy-to-interpret method
for calculating fluctuation scores, and (c) using this method did not produce different findings than
other methods (e.g., extracting Bayes time slopes; Raudenbush & Bryk, 2002) that we modeled.

2. We also ran models examining only the semi-structured early childhood maternal sensitivity
assessments (e.g., when participants were 3, 6, 24, and 42 months) and examining only the early
childhood maternal sensitivity assessments (e.g., all assessments except for that at 13 years). The
pattern of results did not differ significantly from those when all assessments were included. In
addition, we examined AAIsbs at age 19 and 26 individually before aggregating them. Once
again, the pattern of results did not differ significantly from those when the 19- and 26-year
assessments were aggregated.
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