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ABSTRACT
This study tests a group-based secular contemplative practice intervention,

Cognitively-Based Compassion Training (CBCT), with parents of young children.

We report on a randomized controlled preliminary efficacy study. Certified teachers

administered CBCT for 20 hr across 8 to 10 weeks in two cohorts of parents with

infants and young children. The intervention group was compared to a waitlist control

group. Thirty-nine parents and their children, who ranged in age from 4 months to

5 years, were evaluated at pre- and postintervention (n = 25 intervention, n = 14 wait-

list control) on hair cortisol concentration. Parents also completed self-administered

questionnaires at both time points regarding demographics, physical symptoms of

stress, parenting stress, self-compassion, and mindfulness. Children of parents in

the CBCT group experienced significant decreases in cortisol at the postinterven-

tion assessment, as compared with the control group. However, parent cortisol and

self-report measures did not significantly change other than a small effect on clinical

levels of parenting stress. CBCT may be a positive new way to intervene with parents

to lower infants’ and young children’s cumulative physiological stress.
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1 INTRODUCTION

Secular contemplative practices, including mindfulness

and meditation, have been increasingly applied in both

medical and community settings to improve mental and

physical health, including decreasing depressive symptoms,

stress, and pain as well as enhancing well-being (e.g., see

meta-analyses by Chiesa & Serretti, 2009, and Goyal et al.,

2014). The most well-known secular contemplative inter-

vention is Mindfulness-Based Stress Reduction (MBSR), a

group-based, 8-week mindfulness program (plus a daylong

retreat) developed in 1979 at the University of Massachusetts

Medical Center (Kabat-Zinn, 1991). Evaluated in numerous

clinical trials, MBSR shows health and mental health bene-

fits, including improvements in immune system functioning

and physiological stress processes (Carlson, Speca, Patel, &

Goodey, 2003; Davidson et al., 2003; Grossman, Niemann,

Schmidt, & Walach, 2004; Teasdale et al., 2000). In addition

to MBSR, other secular contemplative interventions that

focus on meditation and cultivation of compassion have

shown promising effects for clinical and community adults

and adolescents. For example, a recent systematic review has

found that loving kindness and compassion meditation inter-

ventions, based on Buddhist compassion practices, improved

participants’ psychological distress, levels of positive and

negative affect, frequency and intensity of positive thoughts
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and emotions, interpersonal skills, and empathic accuracy

(Shonin, Van Gordon, Compare, Zangeneh, & Griffiths,

2015). The present study explores the effects of Cognitively-

Based Compassion Training (CBCT), a secular, compassion-

based meditation intervention, on parent and child stress

processes in families of infants and young children.

1.1 CBCT
CBCT, developed by Dr. Geshe Lobsang Tenzin Negi at

Emory University, is a kindness- and compassion-based

meditation practice that deliberately and systematically

works to cultivate compassion through progressive exercises

beginning with the development of attentional stability (i.e.,

mindfulness) and progressing further through analytical

meditations focusing on equanimity, self-compassion, and

kindness (Mascaro, Negi, & Raison, 2017). Participants gain

insight into how their attitudes and behaviors support or

hinder compassionate responding, intensifying their desire

to help others, allowing compassion to become more natural

and spontaneous in their everyday lives, and grounding them

in realistic expectations of self and others. Although there

appear to be multiple cognitive mechanisms involved in

meditation, MBSR and other mindfulness programs fall in

the “attentional family” of meditation, with a goal of attaining

attentional stability and awareness, leading to better atten-

tional control and self-regulation (Dahl, Lutz, & Davidson,

2015). CBCT, however, is an example of the constructive

family of meditation, which builds on attentional stability

and awareness while also emphasizing constructive processes

related to the self, with a specific analytic focus on decreasing

barriers to experiencing empathy and envisioned and enacted

compassion (Dahl et al., 2015; Mascaro et al., 2017). Empa-

thy, an individual’s ability to recognize others’ emotions and

perspectives and produce a response that is affectively and

cognitively similar to the observed emotions or perspectives

(Knafo, Zahn-Waxler, Van Hulle, Robinson, & Rhee, 2008;

Roth-Hanania, Davidov, & Zahn-Waxler, 2011), provides a

basis for compassion. Compassion is defined in this study

as having an affective response to the suffering of others by

feeling some measure of those emotions while also desiring

to alleviate their suffering and actually engaging in prosocial

responding to alleviate another’s suffering. Compassion has

become increasingly recognized as indicative of psycholog-

ical resilience and may promote positive intergroup relation-

ships across the life span (Greenberg & Harris, 2012; Neff &

McGehee, 2010; Welker, Slatcher, Baker, & Aron, 2014).

Initially, CBCT was created as an intervention for college

students and then later adapted for different populations such

as women with breast cancer, medical students, and adoles-

cents in foster care (e.g., Dodds et al., 2015; Mascaro et al.,

2018; Pace et al., 2013). Early research demonstrated that

CBCT improves immune function and physiological stress

reactions in addition to enhancing neural activity related to

empathy. For example, in an early study with college students

who were randomized to CBCT or a health education condi-

tion, Pace et al. (2009) found that more time spent practic-

ing CBCT meditations at home related to quicker return to

baseline cortisol following a stressor as well as lower pro-

duction of interleukin-6 (which is secreted by T cells and

macrophages to stimulate immune response) in response to

a stressor, although being assigned to the treatment condi-

tion in itself did not relate to outcomes measured. Similarly,

when adolescents in foster care were randomized to a 6-

week CBCT or waitlist condition, more practice time was

associated with less resting-state inflammation (Pace et al.,

2013). More recent studies have had mixed findings. For

instance, in a study of healthy adults naïve to meditation who

were randomized to CBCT, mindfulness, or health-discussion

conditions, the CBCT group showed a trend: More home

practice time was associated with higher hippocampal vol-

ume as well as increased amygdala activation in response to

empathy-inducing stimuli, which in turn was associated with

fewer self-reported depressive symptoms (Desbordes et al.,

2012, 2014). However, in a larger replication study, prelim-

inary results have revealed no effects of CBCT on behav-

ioral or biological measures (Mascaro et al., 2017). CBCT

has not been previously implemented with parents. In this

study, we use CBCT as an intervention for parents of infants

and young children, examining physiological measures of

stress processes and self-reported changes in self-compassion,

mindfulness, physical symptoms of stress, and parenting

stress.

1.2 Stress processes in adults and children
Although parenting stress is ubiquitous in families with

young children (Heneghan, Mercer, & DeLeone, 2004), few

interventions incorporating secular contemplative practices

focus on parents of infants and young children. However, a

range of mindfulness interventions are available for parents

of older children (Coatsworth et al., 2015) and for expectant

parents during the prenatal period (Duncan & Bardake,

2010). Such interventions encourage “mindful parenting,”

described as parents bringing intentional awareness of each

moment to relationships with their children, in ways that

can be observed during parent-child interactions (Duncan,

Coatsworth, & Greenberg, 2009; Duncan, Coatsworth,

Gayles, Geier, & Greenberg, 2015). In one example of a

mindfulness program for parents and children aged 10 to

14 years, the Mindfulness-Enhanced Strengthening Families

Program (MSFP; Coatsworth et al., 2015) was found to boost

the effects of the original Strengthening Families Program

(SFP) in some areas and to better sustain the effects of

SFP in others, including positive effects on parental anger

and positive behavior exhibited toward youth (Coatsworth,
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Duncan, Greenberg, & Nix, 2010). In addition to MSFP,

several mindfulness interventions have been used to promote

positive family relationships (Altmaier & Maloney, 2007;

Blackledge & Hayes, 2006; Saltzman & Goldin, 2008; Singh

et al., 2006; Wahler, Rowinski, & Williams, 2008), including

reductions in parenting stress (Bögels, Hoogstad, van Dun,

de Schutter, & Restifo, 2008; Dawe & Harnett, 2007).

Although the first two modules of CBCT focus on mind-

fulness and attentional stability, it is not considered a

mindfulness intervention, per se, but rather a kindness- or

compassion-based meditation intervention (Muscaro et al.,

2017; Shonin et al., 2015). However, we expected positive

direct effects on parenting stress and stress processes in adults,

as well as effects on children, similar to interventions that

promote mindful parenting and theories hypothesizing mech-

anisms for how parenting stress affects children’s behaviors

and development. Such theories suggest both a possible direct

path and an indirect path, wherein parenting stress affects par-

ents’ interactions with children, which then affect children

(Deater-Deckard, 1998; Deater-Deckard, Li, & Bell, 2016),

with some supporting empirical evidence (e.g., Gerstein &

Poehlmann-Tynan, 2015). Likewise, contemplative practice

interventions offered to parents may improve parental well-

being and decrease stress, which may lead to less perceived

parenting stress and improved child well-being (indirect path)

as well as having direct effects on parenting and child well-

being (Duncan et al., 2015). In support of these direct and

indirect paths, previous research has found that interven-

tions implemented with parents and targeted toward improv-

ing parental well-being may have positive effects not only on

parents but also on their children. For example, two recent

meta-analyses focusing on treatment for maternal depression

have found positive effects of such treatment for mothers and

their parenting in addition to improvements in their children’s

mental health and stress (Cuijpers, Weitz, Karyotaki, Garber,

& Andersson, 2015; Letourneau, Dennis, Cosic, & Linder,

2017). In the present study, we assessed parents’ perceived

stress as well as parent and child physiological stress. We

expected the intervention to have direct effects on parental

stress and parental mindfulness and compassion as well as

on the child outcome of interest, hair cortisol concentrations

(HCCs).

The glucocorticoid hormone cortisol plays an important

role in stress-related health outcomes for children and adults.

Cortisol, released by the neuroendocrine system when the

body experiences stress, is an indicator of hypothalamic-

pituitary-adrenal (HPA) axis activity. Acute cortisol reactions

are normative and reflect the body’s adaptation to stressors;

however, longer term changes in hormone secretion under

conditions of chronic or cumulative stress can affect children’s

developing brain circuits and stress hormone systems in ways

that lead to dysregulated stress responses (Shonkoff, Boyce,

& McEwen, 2009).

Elevated physiological stress responses can be measured by

assessing cortisol in various ways, such as measuring cortisol

in the blood, saliva, urine, or scalp hair (Bevans, Cerbone, &

Overstreet, 2008, 2009; Xie et al., 2011). Compared to tra-

ditional measures of cortisol, such as those involving collec-

tion of saliva or urine, cortisol in scalp hair reflects months

rather than hours of neuroendocrine activity, although there

is some concordance among these cortisol measures in adults

(Short et al., 2016). Repeated sampling is required when using

more traditional indices (blood, saliva), which is not practical

when sampling from young children. In contrast, sampling

scalp hair can aid in understanding the role of longer term

stress hormone changes because it is a reliable estimate of

longer term cortisol output, and it has been established as a

measure of central HPA activity that represents cortisol in the

blood (Kapoor, Schultz-Darken, & Ziegler, 2018). Assessing

scalp hair allows for a systemic measure of cumulative cortisol

exposure that is noninvasive (Raul, Cirimele, Ludes, & Kintz,

2004; Russell, Koren, Rieder, & Van Uum, 2012; Staufenbiel,

Penninx, Spijker, Elzinga, & van Rossum, 2013). Although

human scalp hair grows at a variable rate across individuals,

approximately 1 cm of hair growth most proximal to the scalp

is often used to represent, on average, about 1 month’s growth

(Stalder & Kirschbaum, 2012). Therefore, by taking a hair

sample and measuring glucocorticoids, basal HPA axis func-

tion and stress-reactive activity can be determined for the last

couple of months.

Although a relatively new methodology for assessing stress

processes, a growing literature has examined HCCs in chil-

dren and adults (Bates, Salsberry, & Ford, 2017; Dettenborn,

Tietze, Kirschbaum, & Stalder, 2012; Groeneveld, Vermeer,

Linting, Noppe, van Rossum, & van IJzendoorn, 2013). For

example, Yamada et al. (2007) first reported hair cortisol lev-

els in newborns in a neonatal intensive care unit, with infants

who experienced mechanical ventilation having higher hair

cortisol levels than did full-term infants not experiencing ven-

tilation. A subsequent study reported higher hair cortisol lev-

els in Black 12-month-old infants compared to White infants

of the same age, in addition to correlations among measures of

prenatal adversity, maternal postpartum depression, parenting

stress, and children’s socioemotional development (Palmer

et al., 2013). In an investigation of hair cortisol in children

1 to 8 years of age, a decrease in hair cortisol with increas-

ing age was reported (Karlén, Frostell, Theodorsson, Faresjö,

& Ludvigsson, 2013; Karlén et al., 2015). In addition, among

preschool children, hair cortisol levels were negatively cor-

related with parental educational level, but not with family

income (Vaghri et al., 2013), although a separate study has

found a link with income (Henley & Koren, 2014). A recent

meta-analysis of 66 studies (Stalder et al., 2017) has found that

although hair cortisol was not consistently related to reports

of perceived stress, there were significant elevations in hair

cortisol when chronic stressors occurred. Similarly, a review
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by Vives et al. (2015) concluded that the effects of stress could

be reliably assessed using a measure of change in hair cortisol.

Although representing relatively stable, longer term corti-

sol production is a potential strength of assessing hair cor-

tisol, it is unknown how sensitive the measure is to change

in children. Some scholars have discussed HCCs as repre-

senting a stable individual trait, especially in adults (Stalder

et al., 2012) and increasingly so in children as they grow

older (Karlén et al., 2013). However, very young children,

who show more plasticity in their HPA axis system relative

to older children and adults, may be more likely to expe-

rience change in their cumulative hair cortisol when levels

of stress change. It is possible that such a change could be

seen in response to intervention. In studies assessing acute

or diurnal cortisol in saliva, a review of 19 articles (Slopen,

McLaughlin, & Shonkoff, 2014) has suggested that high-

risk children’s cortisol regulation could be altered by psy-

chosocial interventions, although much inconsistency existed

in how the interventions influenced cortisol activity. In the

present study, we assessed HCCs in parents and in their

infants and young children prior to and after the CBCT

intervention.

It is particularly important to study stress outcomes in

infants and young children because the consequences of

prolonged exposure to elevated cortisol levels in childhood

can be profound (Danese & McEwen, 2012; McEwen, 2012),

including implications for child psychopathology and health

disparities (Karlén et al., 2015; Shonkoff et al., 2012). In

addition to links between trauma exposure and elevated

basal cortisol levels (Bevans et al., 2008, 2009) as well

as lower cortisol reactivity in older children (Jaffee et al.,

2015), quality of parenting is also associated with children’s

subsequent physiological stress response (e.g., Blair &

Diamond, 2008; Murray, Halligan, Goodyer, & Herbert,

2010). Thus, we expected that parents in the intervention

group would not only experience less stress but that their chil-

dren would also experience a decrease in HCC from pre- to

postintervention.

1.3 Research question
The present study addressed one primary research question:

RQ1: What are the direct effects of CBCT on parent’s per-

ceived stress, mindfulness, and self-compassion and parents’

and children’s HCCs?

We hypothesized that parental participation in the CBCT

intervention would be associated with decreases in parents’

perceived symptoms of stress and parenting stress as well as

parent and child HCCs and increases in parental mindfulness

and self-compassion.

2 METHOD

2.1 Sample
The study evaluated CBCT with 39 parents of children aged

9 months to 5 years 4 months using a randomized con-

trolled design (n = 25 intervention offered in two cohorts,

n = 14 waitlist control), with assessments at pre- and postin-

tervention. Thirty-nine families with children in university-

affiliated preschools, in which the parents spoke and under-

stood English, were recruited to participate in the study in

two cohorts. In the first cohort, 14 parents were randomized

to CBCT, and 14 parents were randomized to a waitlist con-

trol group. Control group participants from the first cohort

were invited to participate in a second cohort of the inter-

vention along with 11 new intervention parents. One fam-

ily withdrew from the study and did not have preinterven-

tion assessments completed, and 2 additional families were

lost to attrition, although they completed all preintervention

assessments.

The analytic sample included 38 parents (33 mothers,

5 fathers) and their children. Almost all of the parents were

married (36 of 38), and all parents had at least a bachelor’s

degree, although there was some economic diversity, with

11% of families using public assistance (and having incomes

below the federal poverty line) and an additional 18% of fam-

ilies with incomes at 400% of the federal poverty line for fam-

ily size. Median income fell between $70,000 and $100,000.

The majority of participant parents were White (81%), and the

average age of parents was 36 years. The children included

19 boys and 19 girls; they were slightly more diverse than

their parents, with 68% White, 21% biracial or multiracial,

5% Asian, and 5% Latinx (for demographic information, see

Table 1).

2.2 Procedure
The study was approved by the Institutional Review Board

and used written consent forms for parents and verbal assent

for children. Parents were recruited through campus-affiliated

preschools through flyers and word of mouth. Once parents

were screened for inclusion criteria (affiliated with a cam-

pus preschool, have a child aged 9 months to 5 years, and

speak and understand English), research assistants provided

consent forms and randomly assigned parents to the inter-

vention or control group and scheduled the pre-assessment

sessions. The assessments were administered by a trained

research assistant or intern in a university research lab. The

assessments included self-report measures (discussed later)

as well as video-recorded measures (described in Engbretson

et al., under review). The preintervention and postinterven-

tion assessments were the same. Postintervention assessments

were scheduled in the month following the end of the interven-
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T A B L E 1 Demographic information (N = 38)

Characteristics Parents (n) Children (n)
Age in years (M) 36.7 3.2

Female 33 19

Male 5 19

Race/ethnicity

Black 0 0

Asian 3 2

Latinx/Hispanic 3 2

Native American 0 0

White 31 26

Biracial or multiracial 0 8

Other 1 0

Married 36

Education

Bachelor’s degree 9

Graduate degree 29

Annual income

<$20,000 2

$20,000-40,000 2

$40,000-70,000 7

$70,000-100,000 10

$100,000-150,000 10

>$150,000 7

Receiving public assistance 4

tion. Each family was paid $25 for completion of assessments

at each time point.

2.3 Intervention description
The intervention condition consisted of implementing a

CBCT class offered to parents of infants and young children.

CBCT is typically administered as an 8-week intervention that

meets for 2 hr per week plus a mini retreat (for a total of 20

hr of group instruction). Each session contains pedagogical

material presented by trained instructors, a guided meditation

of 20 to 30 min, and group discussion, with participants being

asked to meditate daily using guided meditation recordings.

The CBCT curriculum was slightly adapted to address parent-

ing by tailoring examples to focus on parenting issues, similar

to how it has been adapted for other special populations (e.g.,

adolescents in foster care).

CBCT-certified teachers were hired to administer the

CBCT for each cohort. Each teacher had a Level One Certifi-

cation through the Emory Tibetan Partnership, where CBCT

was developed. The training consists of 65 hr of retreat

and workshop, where trainees practice CBCT meditation and

teaching skills. Following the retreat and workshop, trainees

begin an 8-week practicum to develop their knowledge and

understanding of the protocol through a variety of weekly

exercises. To complete their teacher certification, trainees

spend 10 weeks in a supervised coteaching environment.

Both cohorts had 20 hr of instruction. The first cohort met

for 10 weeks for 2 hr in length whereas the second cohort met

for 8 weeks for 2 hr in length plus a 4-hr mini retreat. These

differences resulted from a combination of instructor and par-

ticipant schedules. Each week focused on a different theme

(e.g., cultivating mindfulness, self-compassion, equanimity,

and compassion to others) and applications to parenting. The

curriculum is as follows:

Module 1: Developing Attention and Stability of Mind: Intro-

duction to meditation techniques for focused attention (prac-

ticed in all compassion meditations).

Module 2: Awareness of Sensations, Feelings, Emotions, and

Reactions: Practice attending to subjective experience and

separating emotions and reactions.

Module 3: Cultivating Self-Compassion: Practice techniques

for developing awareness of thoughts and actions and how

these contribute to happiness or suffering.

Module 4: Cultivating Equanimity: Examine thoughts and

feelings regarding categories of friends, enemies, and

strangers, and relating to all people from a deeper

perspective.

Module 5: Developing Appreciation and Gratitude: Practice

interdependence with countless others and the benefits we

receive daily from them.

Module 6: Developing Empathy: Learn techniques for

developing empathy, including identifying happiness and

suffering.

Module 7: Wishing and Aspirational Compassion: Examine

the wish that all beings be happy and free from suffering.

Module 8: Active Compassion for Others: Practice working

to actively alleviate the suffering of others.

2.4 Intervention fidelity
In addition to the training and supervision provided by

the Emory Tibetan Partnership, a trained research assistant

attended each of the sessions for both cohorts to observe and

take notes to ensure that the sessions were as identical as pos-

sible, as recommended by Bellg et al. (2004). All sessions

were conducted in the same room at the same institution. All

participants in both cohorts were given the same materials and

shown the same presentations. The only differences between

the two cohorts were the examples used by the two different

instructors and the days on which the 20 hr of instruction were

scheduled. Toward the end of each session, participants were

asked to meditate on that week’s topic and ask any clarify-

ing questions to ensure their comprehension of the material.

Sometimes the questions differed between cohorts. At the end

of each session, participants were given homework to prac-

tice that week’s topic. An example of the homework given
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for Module 2 was that parents were prompted to observe their

child playing for 5 min, then join their child and play together

for an additional 10 min. Afterwards, parents completed a

worksheet reflecting on their time with their child, responding

to questions such as “What do you think was your child’s emo-

tional reaction to you joining his or her play?” Both cohorts

received the same homework.

2.5 Measures
2.5.1 Perceived symptoms of stress
Parent reports of their physical symptoms of stress were

assessed using the Calgary Symptoms of Stress Inventory

(C-SOSI; Carlson & Thomas, 2007), a 56-item measure of

physical, psychological, and behavioral responses to stress-

ful situations that has been used to assess stress following

mindfulness-based interventions (e.g., Garland et al., 2014).

The C-SOSI has eight subscales, each consisting of six to nine

items: Depression, Anger, Muscle Tension, Cardiopulmonary

Arousal, Sympathetic Arousal, Neurological/GI, Cognitive

Disorganization, and Upper Respiratory Symptoms. Cron-

bach’s 𝛼s for subscales range from .80 to .95, and were .72 to

.95 in the present study. Previous research has supported the

measure’s convergent and discriminant validity (e.g., Labelle,

Campbell, Faris, & Carlson, 2015). In this study, we used the

Depression and Anger subscales because they were most rel-

evant to the study hypotheses. Means and SDs at pre- and

posttest for all self-report measures completed by parents and

hair cortisol are reported in Table 2.

2.5.2 Perceived parenting stress
Parent reports of perceived stress were assessed using the

Parenting Daily Hassles Scale (PDH; Crnic & Greenberg,

1990) and the Parenting Stress Index-Short Form (PSI-SF;

Abidin, 1990; Haskett, Ahern, Ward, & Allaire, 2006). The

PDH is a self-report questionnaire consisting of 20 items

related to parenting tasks that can be trying or challeng-

ing for parents. Examples of items include cleaning up

messes, difficulty getting privacy, finding babysitters, and

having to change plans because of an unplanned child need.

For each item, parents report both how often the hassle

occurs (rarely, sometimes, a lot, constantly) and the per-

ceived intensity of that hassle (rated on a 5-point scale rang-

ing from 1 = low to 5 = high). Two summary scores are

created: the frequency of parenting hassles and the per-

ceived intensity of those hassles. The perceived intensity

score reflects appraised stressfulness by the parent whereas

frequency reflects the presence of stressors. Prior research

has indicated that cognitive appraisal of significant events

as stressful best predicts the stressors’ impact (Lazarus,

DeLongis, Folkman, & Gruen, 1985), so we used PDH

Intensity scores in this study. The PDH Intensity subscale

T A B L E 2 Means and SDs by measure (N = 38)

Intervention
group Control group

Measure M SD M SD
Preintervention
C-SOSI: Depression 5.07 2.53 2.69 2.69

C-SOSI: Anger 10.00 2.86 8.54 4.68

PDH: Intensity 24.57 9.98 20.54 8.82

PSI-SF: Total Stress 81.93 19.56 69.46 20.17

SCS Total 3.16 0.97 3.40 0.66

FFMQ: Observing 23.69 6.36 25.92 5.78

FFMQ: Describing 29.92 6.34 28.46 8.47

FFMQ: Acting with

Awareness

26.23 5.51 24.31 7.22

FFMQ: Nonjudging 26.38 5.42 27.77 6.78

FFMQ: Nonreactivity 20.92 5.68 20.31 4.13

Parent Cortisola 7.73 8.76 15.75 18.18

Child Cortisola 202.24 619.05 97.01 211.19

Postintervention
C-SOSI: Depression 3.08 2.18 2.64 1.86

C-SOSI: Anger 6.92 3.10 5.64 3.38

PDH: Intensity 32.23 15.58 20.54 7.87

PSI-SF: Total Stress 81.93 19.56 71.00 18.63

SCS Total 3.50 0.85 3.71 0.53

FFMQ: Observing 26.92 5.09 27.18 6.34

FFMQ: Describing 28.85 5.57 30.55 6.73

FFMQ: Acting with

Awareness

26.00 4.87 25.09 7.48

FFMQ: Nonjudging 29.46 6.88 31.09 6.02

FFMQ: Nonreactivity 23.85 3.76 22.73 3.29

Parent Cortisola 10.29 12.56 32.05 73.85

Child Cortisola 54.26 95.16 238.22 690.81

aVariables were transformed prior to analysis.

had high internal consistency, Cronbach 𝛼s = .86–.87, pre-

and postintervention.

The PSI-SF, third edition, is the 36-item short form

(Abidin, 1990) of a widely used, 120-item self-report ques-

tionnaire that assesses parenting stress across both child

and parent domains, appropriate for parents of children ages

12 and younger. The parent rates each item on a scale of

1 (strongly disagree) to 5 (strongly agree); in the present

study, we used a total score; higher scores indicate more

parenting stress. The PSI includes items such as “My child

does a few things which bother me a great deal” and “Most

of my life is spent doing things for my child.” The PSI has

been widely used in behavioral research with parents (e.g.,

Clark, Tluczek, & Wenzel, 2003; Feldman, Weller, Sirota,

& Eidelman, 2003), and reliability coefficients for the total

score tend to be high, including the short form (Haskett et al.,

2006; Whiteside-Mansell et al., 2007). For the present study,
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Cronbach’s 𝛼 for the PSI-SF Total Stress score was .93 at

both time points. At preintervention, 23.1% of control group

participants and 28.6% of intervention group participants fell

within the clinical range on the PSI-SF (≥90th percentile). At

postintervention, 30.8% of control group participants and

7.1% of intervention group participants fell within the clinical

range.

2.5.3 Parental self-compassion and
mindfulness
Parents completed the 24-item version of the Self-

Compassion Scale (SCS; Neff, 2003). The SCS assesses

the six facets (three positive, three negative) of the self-

compassion construct. Sample items include: “When I’m

feeling down I tend to obsess and fixate on everything that’s

wrong,” and “When I’m going through a very hard time,

I give myself the caring and tenderness I need.” Response

options are presented on a Likert scale of 1 (almost never)

to 5 (almost always). The positive subscales (Self-Kindness,

Common Humanity, and Mindfulness) were summed with

the reverse-coded negative scales (Self-Judgment, Isolation,

and Over-Identified), with higher total SCS scores indicating

more self-compassion (Raes, Pommier, Neff, & Van Gucht,

2011). In this sample, the total score had high internal

consistency at both time points, 𝛼s = .96–.97.

The Five Facet Mindfulness Questionnaire (FFMQ; Baer,

Smith, Hopkins, Krietemeyer, & Toney, 2006) was used to

assess multiple aspects of parental mindfulness. The FFMQ is

a 39-item self-report measure that is based on a factor analytic

study of five independently developed mindfulness question-

naires. Items are rated by respondents on a scale of 1 (never
or very rarely true) to 5 (very often or always true). The neg-

ative items of the FFMQ (e.g., “I tell myself I shouldn’t be

feeling the way I’m feeling” on the Non-Judgement subscale)

are reverse-scored so that higher scores equal more positive

aspects of mindfulness. The factor analysis yielded five fac-

tors, or facets: observing, describing, acting with awareness,

nonjudging of inner experience, and nonreactivity to inner

experience. In a study with meditators and nonmeditators,

Baer et al. (2008) found that most mindfulness facets of the

FFMQ significantly related to participants’ meditation expe-

rience, psychological symptoms, and well-being. Several of

the facets predicted well-being and even functioned as media-

tors of the relation between meditation and well-being. In the

present study, Cronbach’s 𝛼 for each subscale was high at both

time points, 𝛼 = .80–.95.

2.5.4 HCC
To assess cumulative physiological stress in both the parents

and children, hair samples were collected from individuals

in each dyad at pre- and postintervention. Hair was collected

from the same approximate region pre- and postintervention,

ensuring that the hair collected postintervention grew during

the intervention and is therefore reflective of the time period

of interest. In this study, we cut 10 mg of hair closest to the

scalp to be assayed for cortisol using mass spectrometry.

This relatively new method was utilized because it offers

a systematic and noninvasive account of an individual’s

cortisol levels, and it relates to cumulative stress (Bates et al.,

2017) and is correlated with other cortisol collection methods

such as urine and saliva (D’Anna-Hernandez, Ross, Natvig,

& Laudenslager, 2011; Sauve, Koren, Walsh, Tokmakejian,

& Van Uum, 2007).

Using a collection method for young children created by

Dr. Lindsay Weymouth and colleagues at the Wisconsin

National Primate Research Center (WNPRC; Weymouth,

2016; Muentner, Weymouth, Kapoor, & Poehlmann-Tynan,

2019), approximately 1 cubic cm of scalp circumference was

measured, and hair from the section was divided into four

sampling areas. Hair was cut as close to the scalp as possi-

ble with stainless steel scissors from the four areas within the

child’s posterior vertex, the area of the scalp with the most

consistent hair growth rates (Pragst & Balikova, 2006). The

hair was then measured, and up to 3 cm most proximal to scalp

(1-3 months of hair growth) was stored in aluminum foil at

room temperature for analysis. The scissors were wiped with

ethanol swabs before and immediately following each sample

to diminish cross contamination (Vaghri et al., 2013).

Technicians at the Wisconsin National Primate Center were

blinded to the intervention condition. Hair was assayed for

cortisol using a liquid chromatography-tandem mass spec-

trometry approach (Kapoor, Lubach, Hedman, Ziegler, &

Coe, 2014) at the WNPRC under the direction of Dr. Amita

Kapoor. Hair samples were placed into tubes and washed

twice with 2-propanol. Hair was dried and then ground into

a fine powder using a ball mill (Retsch, Haan, Germany). The

powdered hair was precisely weighed and placed into a glass

culture tube and stored in the dark at room temperature until

extraction. For the extraction, methanol and internal standard

were added to the tube of ground hair, and then it incubated

overnight. After incubation, the tubes were vortexed and cen-

trifuged and the supernatant was removed and run through

solid-phase, followed by liquid-phase extraction. The organic

phase was placed in a clean test tube until it evaporated to

dryness and was then resuspended in mobile phase.

All samples were analyzed using a QTRAP 5500

quadrupole linear ion trap mass spectrometer (Sciex, Fram-

ingham, MA). Chromatographic separation was performed

using a Kinetex C18 column (Phenomenex, Torrance, CA).

All data were processed with Analyst software (Sciex). Intra

and interassay coefficients of variation for this method are 4.3

and 9.2, respectively. Hormone levels are expressed as pg/mg

hair accumulated across 1 to 3 months. The Poehlmann-Tynan

lab has used this method in infants as young as 4 months
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and children as old as 8 years, and with parents. Weymouth

(2016) examined HCCs using the same methodology in a rel-

atively small group of high-risk children, ages 2 to 6 years;

on average, their cortisol levels were extremely high (M =
990.72 pg/mg, SD = 2435.26), as compared to previous

research with lower risk samples of children (e.g., Noppe

et al., 2014; Vanaelst et al., 2013) (for Ms and SDs for the

present sample, see Table 2).

2.5.5 Family demographic variables
Families reported on their age, income, education, marital sta-

tus, race ethnicity, gender, number of children, use of pub-

lic assistance, and number of hours worked per week. We

standardized and combined three variables to create a family

assets index: family income, parental education, and parental

marital status. We also asked study participants if they were

familiar with or they currently (or in the past) engaged in con-

templative practices such as meditation, mindfulness, yoga,

or other practices or if they or their spouse had previously

taken any courses in mindfulness. Fifteen of the 38 partic-

ipants reported that they or their spouse or target child had

some level of exposure to contemplative practices (e.g., yoga,

mindfulness, meditation) before the study began, with equal

proportions in the control and CBCT groups.

2.6 Analytic plan
For 1 participant, some variables were lost at postintervention

because of a failure of the ipads or laptops used for data

collection. In addition, there were some missing data for

5 (14%) of the other participants not lost to attrition, which

appeared to occur “at random” across seven study variables.

To address missingness, we implemented a multiple impu-

tation procedure (Raghunathan, Lepkowski, van Hoewyk,

& Solenberger, 2001; Van Buuren, 2007), involving gener-

ating five data sets in which missing values were randomly

produced conditional upon other variables in the analysis.

Subsequent analyses were applied to all five data sets, with

aggregated results reported (Findings were similar in the

original and aggregated data sets.) Child age (in months)

and family assets were used as control variables because

of the wide age range of children in the study and because

stress variables related to the assets variable. Additional

demographic variables and parental prior engagement in

contemplative practices were also evaluated as controls, but

were unrelated to outcome variables and thus not included

in the final models. HCC variables were skewed, and thus a

square root transformation was performed prior to analysis.

To assess the study hypothesis, we conducted one-way

analyses of covariance (ANCOVAs) on the six stress postin-

tervention variables (parent HCC, child HCC, C-SOSI depres-

sion, C-SOSI anger, PDH intensity, PSI-SF total), and the

self-compassion and mindfulness variables (SCS total,

FFMQ) with preintervention scores and child age and family

assets entered as controls. Because the study was a prelim-

inary trial with parents of infants and young children, we

examined effect sizes using partial 𝜂2 and set our 𝛼 level to

.10. Bivariate correlations among study variables are shown

in Table 3.

3 RESULTS

3.1 What are the direct effects of CBCT on
parental perceived stress and parents’ and
children’s HCCs?
The first one-way ANCOVA, conducted on postintervention

parent HCC, revealed no significant intervention effect, F(1,

33) = 1.625, P = .211, 𝜂2p = .03. The only control variable

that was statistically significant was the preintervention

parent HCC variable, F(1, 33) = 49.047, P < .001, 𝜂2p =
.59 (Table 4a, Figure 1a). Although average parent HCC

increased somewhat in both groups, the pooled mean change

scores were 2.88 pg/mg for the intervention group and 15.10

pg/mg for the control group.

The second one-way ANCOVA, conducted on postinter-

vention child HCC, revealed a significant intervention effect,

with children of CBCT intervention parents experiencing

less cortisol at postintervention, as compared to children of

control group parents, F(1, 33) = 4.515, P = .041, 𝜂2p = .12

(Table 4b, Figure 1b). Average child HCC in the intervention

group decreased, whereas the average child HCC in the

control group increased. The pooled mean change scores

were −143.26 pg/mg for the intervention group, indicating

a large decrease in child HCC, and 102.56 pg/mg for the

control group, indicating an increase in child HCC. Statisti-

cally significant control variables were preintervention child

HCC, F(1, 33) = 20.238, P < .001, 𝜂2p = .380, and child age,

F(1, 33) = 10.886, P = .002, 𝜂2p = .248. Older children had

higher HCCs over time, on average, as compared to younger

children, effect size = .27, P = .055. Other controls were not

significant.

When continuous parental self-report measures of stress

were examined, participation in CBCT was not associated

with significantly different postintervention scores across

groups, on average. Specifically, participation in CBCT did

not relate to an average decrease in parents’ perceived physi-

cal symptoms of stress (C-SOSI Depression, Anger), or their

perceived parenting stress (PDH Intensity, PSI-SF total), or

their self-compassion (SCS Total) and mindfulness (FFMQ),

contrary to study hypotheses. Controls were not significant

in any of these analyses. Using categorical PSI scores, we

also calculated the relative risk (RR) of intervention parents

reporting nonclinical levels of parenting stress from pre- to
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T A B L E 4 Analysis of covariance testing the effects of Cognitively-Based Compassion Training on parent and child stress (N = 38)

Source
Type III sum
of squares df M square F P-value Partial 𝜼2

(a) Outcome: Parent HCC
Intercept 5.255 1 5.255 1.976 .169 .057

Parent preinterv HCC 130.427 1 130.427 49.047 .000 .598

Child age 4.804 1 4.804 1.807 .188 .052

Family assets 0.110 1 0.110 0.041 .840 .001

Intervention group 4.321 1 4.321 1.625 .211 .047

Error 87.754 33 2.659

Total 648.705 38

Corrected total 242.696 37

(b) Outcome: Child HCC
Intercept 547.694 1 308.482 16.935 .000 .339

Child preinterv HCC 654.525 1 547.694 20.238 .000 .380

Child age 352.073 1 654.525 10.886 .002 .248

Family assets 2.957 1 352.073 0.091 .764 .003

Intervention Group 146.008 1 2.957 4.515 .041 .120

Error 1067.252 33 146.008

Total 3802.442 38

Corrected total 2301.178 37

Note. Preinterv = preintervention. HCC = hair cortisol concentration.

postintervention relative to the control group, RR = 1.59,

p < .01, 95% CI: 1.14 to 2.20. The RR here represents the

ratio of the probability of parents decreasing in their reports

of clinical levels of parenting stress in the intervention group

to the probability of that occurring in the control group. The

RR statistic indicated that intervention parents were about one
and a half times as likely to report parenting stress below the
clinical cutoff at postintervention as the control group, sug-

gesting a small positive effect of the intervention on clinical

levels of parenting stress.

4 DISCUSSION

The results of our preliminary study testing the effects of

CBCT with parents of infants and young children suggest that

a 20-hr kindness-based, secular contemplative intervention

affected child physiological stress from pre- to postinterven-

tion. However, there were no intervention effects on parent

hair cortisol or parent self-report measures, other than a small

effect on clinical levels of parenting stress.

4.1 Effects on child cortisol
Our findings were partially consistent with prior research

as well as theory. Previous research examining CBCT with

adults and adolescents has found improvements in physio-

logical stress reactions, immune function, and neural activ-

ity related to empathy based on more practice time at home,

but generally not based on assignment to the CBCT condi-

tion (e.g., Desbordes et al., 2012, 2014; Pace et al., 2009,

Pace et al., 2013). In the present study, we did not exam-

ine home practice time (discussed later); however, we never-

theless found a moderate effect size for the effect of CBCT

training on child cortisol, but not parent cortisol. On aver-

age, the HCCs of the infants and children of parents in the

CBCT group decreased significantly over time whereas the

cortisol of infants and children of the parents in the control

group slightly increased over time. The increase in HCCs in

the control group was unexpected. For the age range of chil-

dren in this study, salivary cortisol has been shown to decrease

from high levels in the first year of life to relatively stable pre-

pubertal values (Kiess et al., 1995). For example, in an investi-

gation of hair cortisol in children between 1 and 8 years of age,

a decrease with age was reported (Karlén et al., 2013; Karlén

et al., 2015). Normative data on hair cortisol levels in chil-

dren, however, have not been determined. Although the aver-

age cortisol of parents in both groups increased, the difference

between intervention and control parents was nonsignificant.

This finding is partially consistent with a new large study that

found no effects of CBCT on adult participants’ behavioral

or biological measures (Mascaro et al., 2017). In addition, a

recent meta-analysis of the effects of mindfulness interven-

tions on salivary cortisol in healthy adults has found only a

small effect size, with more pronounced effects for younger

adults (Sanada et al., 2016).



12 POEHLMANN-TYNAN ET AL.

F I G U R E 1 Change in parent and child hair cortisol

concentration from pre- to postintervention

Although differences in study populations and measures

can explain some of the mixed findings for CBCT, additional

research can help clarify for whom and how it is more

or less beneficial. It is possible that some familiarity with

mindfulness concepts and techniques may help “set the stage”

for gaining maximal benefits from CBCT, which falls in the

constructive family of meditation, in that it seeks to replace

cognitive mechanisms related to the self with kindness- and

compassion-oriented content that is related to the self (e.g.,

self-compassion) and others (e.g., aspirational and enacted

compassion) (Dahl et al., 2015). Attentional stability and

regulation are prerequisites for such change, and thus atten-

tional stability is the focus of the first two modules of CBCT.

However, we did not find that having a prior contemplative

practice related to our outcomes of interest in our sample of

parents.

In examining the effects of parental interventions on

children, theories suggest both direct and indirect paths

(Deater-Deckard, 1998), with some empirical evidence for

effects on children’s well-being and mental health even when

children are not the participants in the intervention sessions

(e.g., Cuijpers et al., 2015; Letourneau et al., 2017). Similar

to studies focusing on interventions for parental depression,

we found that the CBCT intervention administered to parents

had positive effects for children’s stress. This finding is

particularly encouraging because the negative effects of

prolonged heightened cortisol on young children’s develop-

ment are well-documented. In light of the positive findings in

this preliminary study, future research could examine effects

of CBCT on higher risk families, with the hope that it may be

a new way to intervene to reduce stress for young children.

It will also be important to determine mechanisms of such

effects in the future.

A history of exposure to chronic or toxic stress, and the

accompanying extended activation of the body’s HPA axis

systems, can have a lasting impact not only on children’s

future stress reactivity, but also their physical development.

Chronic and toxic stress affects children’s brain architecture

and processes as well as other organs, and it increases

children’s risk for stress-related health problems even into

the adult years. For example, many studies have found that

stress affects hippocampal function (McEwen, Nasca, &

Gray, 2016). Because the hippocampus is implicated in learn-

ing, memory, and mood regulation, cumulative stress can

have profound negative effects on children’s development,

including cognitive skills related to attention and memory,

and behaviors, self-regulation, and emotions. Although

experiencing prolonged stress early in life can alter children’s

learning and adaptation to stressful situations, sensitive and

responsive parenting can buffer the negative effects of stress

on children’s development (National Scientific Council on the

Developing Child, 2005/2014). Thus, improving parenting

is one way to help protect young children from the effects of

chronic stress.

4.2 Effects on parental reports of stress
and self-compassion
We did not find significant effects of CBCT on parent self-

reported parenting stress or perceived physical symptoms of

stress other than a small effect on clinical levels of parenting

stress. In the future, mechanisms of effects on child phys-

iological stress should be examined, such as documenting

self-reported parental aspirational and enacted compassion,

including compassion toward children and others, as well

as observations of parental compassionate behaviors and

verbalizations in the home. Documenting parental behaviors

during stressful situations may be particularly salient, as

previous research has found that parents help regulate

children’s cortisol, especially early in development (e.g.,

Gunnar & Donzella, 2002). In the group discussions, many

parents reported feeling calmer in stressful situations with

their children; they also reported thinking and feeling dif-

ferently about certain issues, including self-compassion and

gratitude, following participation in CBCT modules on these
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topics. These reports suggest future possible mechanisms to

examine when implementing CBCT or other kindness- or

compassion-based interventions with parents.

There hass been mixed evidence regarding correspondence

between perceived stress and hair cortisol in the literature.

For example, O’Brien, Tronick, and Moore (2013) studied

135 diverse adults and found that hair cortisol was not cor-

related with any single perceived index of chronic stress (e.g.,

chaos in the home), but it was correlated with a global chronic

stress composite. Moreover, a recent meta-analysis of 66 stud-

ies using hair cortisol (Stalder et al., 2017) has found no con-

sistent association between hair cortisol and self-reports of

perceived stress, depressive symptoms, or mood disorders.

Similarly, in the present study, the only variables that were

correlated with parental postintervention hair cortisol were

parental and child preintervention cortisol. Parental hair cor-

tisol was not correlated with any of the self-report measures,

although we did not assess chronic stress or perceived chaos

in the home.

4.3 Limitations

The study has many limitations, including its small sample

size and the limited generalizability of the sample because

most participants were from married, educated families affil-

iated with the early childcare centers at a major university.

Although there was variability in family income, having a

large proportion of higher income and well-educated fami-

lies is problematic, especially because these variables have

been related to hair cortisol in children (e.g., Henley & Koren,

2014). In addition, there was a large age range of children,

from infancy to prekindergarten, and hair cortisol appears to

change with age, although there is no normative data for the

age range in the current study (e.g., Noppe et al., 2014). Thus,

some behavioral child outcomes could not be explored eas-

ily because of measurement limitations with such a wide age

range. Moreover, because only 20 hr of instruction were pro-

vided to CBCT participants (although this is the CBCT stan-

dard), some scholars have suggested that encouraging enacted

compassion, without a lengthier focus on equanimity and cop-

ing with the pain that can come when empathizing with oth-

ers’ suffering, is not enough training to prevent the possibil-

ity of compassion burnout (Shonin et al., 2015). As Shonin

et al. (2015) noted, those who engage in compassion medi-

tation often practice equanimity and recognition of their own

suffering for years prior to taking on alleviation of others’ suf-

fering. It is important to keep this in mind when implementing

CBCT in the future, especially with vulnerable or traumatized

groups.

Another limitation of the present study involves our

inability to examine practice time in relation to participant

outcomes in the intervention group. Midway through our

study, we had to relocate our lab; in the process, some of

the participants’ practice logs were inadvertently destroyed.

Future research examining CBCT with parents should

systematically measure practice time, especially because

not having enough time to practice was a common theme

throughout the sessions with the present groups of parents.

However, Mascaro et al. (2017) found that while some

biological effects of CBCT were related to practice time,

many other studies did not find a relation between practice

time and CBCT outcomes. They speculated that practice

time may be more important for particular populations and

particular outcomes of CBCT. Although instructors were

creative and encouraging about ways that participants could

incorporate the lessons from CBCT in their lives, such as

finding daily routines that were amenable to the addition of

listening to guided meditations (e.g., when doing “mindless”

tasks such as washing the dishes or vacuuming), it would be

important to examine how participants arranged to do this on

a daily basis, especially for parents of young children.

Moreover, we did not have funding to complete a third

or fourth round of data collection with parents and chil-

dren. Such longer term follow-up is particularly important to

determine if effects of the intervention are maintained over

time or to document if there are any effects that take longer

to emerge. This may be particularly true for an intervention

involving aspirational and enacted compassion, as practice is

likely important—not just with guided meditations but also

practice through interactions in the world. In addition, HCCs

are notoriously difficult to modify in adults, but less so in chil-

dren, and it would be beneficial to examine if the change rates

that occurred were similar or different for children and their

parents.

4.4 Implications
Future research could examine CBCT with both parents and

children, as CBCT has been modified for children as well

as adolescents (Ozawa-de Silva & Dodson-Lavelle, 2011).

When parents and children participate in parallel interven-

tions with similar messages and methods, they may support

change—including new behaviors and discussions—in each

other. Additional studies could expand inclusion to younger

children as well. Mindfulness interventions have been exam-

ined in children as young as 3 years old, with positive effects

on attention and self-regulation (e.g., Poehlmann-Tynan

et al., 2016), and evaluating adapted versions of CBCT with

children could contribute to this literature. Empathy devel-

opment occurs beginning in infancy (Davidov, Zahn-Waxler,

Roth-Hanania, & Knafo, 2013; Zahn-Waxler, Radke-Yarrow,

Wagner, & Chapman, 1992), and it is important to encourage

and support this process, as well as the development of

compassion and self-regulation, as children grow older. In

addition, it is critical to find and evaluate interventions that

can reliably decrease stress processes in young children, as
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they are particularly sensitive to the effects of cumulative

physiological stress over time. It is also essential to engage

parents in this process, as they provide a key proximal context

for children, especially early in life. Some proponents of

engaging children in secular contemplative training have

chosen schools and education systems as the primary context

for implementing such interventions (e.g., Flook, Goldberg,

Pinger, & Davidson, 2015). Although such approaches may

have positive effects, it is also likely necessary to engage

parents as well, especially when children are very young.

CONFLICT OF INTEREST

The authors report no conflict of interest.

ACKNOWLEDGMENTS

This research was supported by grants to the first author

and gifts to the School of Human Ecology from Dorothy A.

O’Brien, Mary Sue and Mike Shannon, the Mai Family Foun-

dation, and the Meyer Family Foundation. Special thanks to

the families who generously gave of their time to participate in

the study, the instructors (Leslie Langbert and Jennifer Knox)

who expertly and compassionately ran the intervention ses-

sions, the early childcare administrators and staff (Jill Riley,

Paula Evenson, Jenny Lee) who supported the work, and the

many graduate and undergraduate students who helped collect

and code the data. Human subjects approvals were approved

by the University of Wisconsin-Madison Institutional Review

Board.

ORCID

Julie Poehlmann-Tynan
https://orcid.org/0000-0001-9249-2425

R E F E R E N C E S

Abidin, R. R. (1990). Parenting stress index-short form (3rd ed.). Char-

lottesville, VA: Pediatric Psychology Press.

Altmaier, E., & Maloney, R. (2007). An initial evaluation of a mindful

parenting program. Journal of Clinical Psychology, 63(12), 1231–

1238.

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L.

(2006). Using self-report assessment methods to explore facets of

mindfulness. Assessment, 13, 27–45.

Baer, R. A., Smith, G. T., Lykins, E., Button, D., Krietemeyer, J., Sauer,

S., … Williams, J. M. G. (2008). Construct validity of the Five Facet

Mindfulness Questionnaire in meditating and nonmeditating sam-

ples. Assessment, 15(3), 329–342.

Bates, R., Salsberry, P., & Ford, J. (2017). Measuring stress in young chil-

dren using hair cortisol: The state of the science. Biological Research
for Nursing, 19(5), 499–510.

Bellg, A. J., Borrelli, B., Resnick, B., Hecht, J., Sharp Minicucci, D., Ory,

M., … Czajkowski, S. (2004). Enhancing treatment fidelity in health

behavior change studies: Best practices and recommendations from

the NIH Behavior Change Consortium. Health Psychology, 23(5),

443–451.

Bevans, K., Cerbone, A., & Overstreet, S. (2008). Relations between

recurrent trauma exposure and recent life stress and salivary corti-

sol among children. Development and Psychopathology, 20(1), 257–

272. https://doi.org/10.1017/S0954579408000126

Bevans, K., Cerbone, A. B., & Overstreet, S. (2009). The interactive

effects of elevated mid-afternoon cortisol and trauma history on

PTSD symptoms in children: A preliminary study. Psychoneu-
roendocrinology, 34(10), 1582–1585. https://doi.org/10.1016/

j.psyneuen.2009.04.010

Blackledge, J. T., & Hayes, S. C. (2006). Using acceptance and commit-

ment training in the support of parents of children diagnosed with

autism. Child & Family Behavior Therapy, 28(1), 1–18.

Blair, C., & Diamond, A. (2008). Biological processes in prevention and

intervention: The promotion of self-regulation as a means of prevent-

ing school failure. Development and Psychopathology, 20(3), 899–

911.

Bögels, S., Hoogstad, B., van Dun, L., de Schutter, S., & Restifo, K.

(2008). Mindfulness training for adolescents with externalizing dis-

orders and their parents. Behavioural and Cognitive Psychotherapy,

36(2), 193–209.

Carlson, L. E., Speca, M., Patel, K. D., & Goodey, E. (2003).

Mindfulness-based stress reduction in relation to quality of life,

mood, symptoms of stress, and immune parameters in breast and

prostate cancer outpatients. Psychosomatic Medicine, 65(4), 571–

581.

Carlson, L. E., & Thomas, B. C. (2007). Development of the Calgary

Symptoms of Stress Inventory (C-SOSI). International Journal of
Behavioral Medicine, 14(4), 249–256.

Chiesa, A., & Serretti, A. (2009). Mindfulness-based stress reduction for

stress management in healthy people: A review and meta-analysis.

Journal of Alternative and Complementary Medicine, 15(5), 593–

600.

Clark, R., Tluczek, A., & Wenzel, A. (2003). Psychotherapy for post-

partum depression: A preliminary report. American Journal of
Orthopsychiatry, 73(4), 441–454.

Coatsworth, J. D., Duncan, L. G., Greenberg, M. T., & Nix, R. L. (2010).

Changing parent’s mindfulness, child management skills and rela-

tionship quality with their youth: Results from a randomized pilot

intervention trial. Journal of Child and Family Studies, 19(2), 203–

217.

Coatsworth, J. D., Duncan, L. G., Nix, R. L., Greenberg, M. T., Gayles,

J. G., Bamberger, K. T., … Demi, M. A. (2015). Integrating mind-

fulness with parent training: Effects of the Mindfulness-Enhanced

Strengthening Families Program. Developmental Psychology, 51(1),

26–35.

Crnic, K. A., & Greenberg, M. T. (1990). Minor parenting stresses with

young children. Child Development, 61, 1628–1637.

Cuijpers, P., Weitz, E., Karyotaki, E., Garber, J., & Andersson, G. (2015).

The effects of psychological treatment of maternal depression on

children and parental functioning: A meta-analysis. European Child
& Adolescent Psychiatry, 24(2), 237–245.

Dahl, C. J., Lutz, A., & Davidson, R. J. (2015). Reconstructing and

deconstructing the self: Cognitive mechanisms in meditation prac-

tice. Trends in Cognitive Sciences, 19(9), 515–523.

Danese, A., & McEwen, B. S. (2012). Adverse childhood experiences,

allostasis, allostatic load, and age-related disease. Physiology &
Behavior, 106(1), 29–39.

https://orcid.org/0000-0001-9249-2425
https://orcid.org/0000-0001-9249-2425
https://doi.org/10.1017/S0954579408000126
https://doi.org/10.1016/j.psyneuen.2009.04.010
https://doi.org/10.1016/j.psyneuen.2009.04.010


POEHLMANN-TYNAN ET AL. 15

D’Anna-Hernandez, K. L., Ross, R. G., Natvig, C. L., & Laudenslager,

M. L. (2011). Hair cortisol levels as a retrospective marker of

hypothalamic-pituitary axis activity throughout pregnancy: Compar-

ison to salivary cortisol. Physiology & Behavior, 104(2), 348–353.

https://doi.org/10.1016/j.physbeh.2011.02.041

Davidov, M., Zahn-Waxler, C., Roth-Hanania, R., & Knafo, A. (2013).

Concern for others in the first year of life: Theory, evidence, and

avenues for research. Child Development Perspectives, 7, 126–131.

Davidson, R. J., Kabat-Zinn, J., Schumacher, J., Rosenkranz, M., Muller,

D., Santorelli, S. F., … Sheridan, J. F. (2003). Alterations in brain

and immune function produced by mindfulness meditation. Psycho-
somatic Medicine, 65(4), 564–570.

Dawe, S., & Harnett, P. (2007). Reducing potential for child abuse

among methadone-maintained parents: Results from a randomized

controlled trial. Journal of Substance Abuse Treatment, 32(4), 381–

390.

Deater-Deckard, K. (1998). Parenting stress and child adjustment: Some

old hypotheses and new questions. Clinical Psychology: Science and
Practice, 5, 314–332.

Deater-Deckard, K., Li, M., & Bell, M. A. (2016). Multifaceted emotion

regulation, stress and affect in mothers of young children. Cognition
and Emotion, 30(3), 444–457.

Desbordes, G., Negi, L. T., Pace, T. W., Wallace, B. A., Raison, C. L., &

Schwartz, E. L. (2012). Effects of mindful-attention and compassion

meditation training on amygdala response to emotional stimuli in an

ordinary, non-meditative state. Frontiers in Human Neuroscience, 6,

Article 292, 1–15.

Desbordes, G., Negi, L. T., Pace, T. W., Wallace, B. A., Raison, C. L.,

& Schwartz, E. L. (2014). Effects of eight-week meditation training

on hippocampal volume: A comparison of mindful attention training

and Cognitively-Based Compassion Training. Journal of Alternative
and Complementary Medicine, 20(5), A24.

Dettenborn, L., Tietze, A., Kirschbaum, C., & Stalder, T. (2012). The

assessment of cortisol in human hair: Associations with sociode-

mographic variables and potential confounders. Stress: The Inter-
national Journal on the Biology of Stress, 15(6), 578–588. https://

doi.org/10.3109/10253890.2012.654479

Dodds, S., Pace, T. W., Bell, M., Fiero, M., Negi, L. T., Raison,

C., & Weihs, K. (2015). Feasibility of Cognitively-Based Compas-

sion Training (CBCT) on psychological well-being in breast cancer

survivors: A randomized, wait list controlled pilot study. Psycho-
Oncology, 24, 96–97.

Duncan, L. G., & Bardacke, N. (2010). Mindfulness-based childbirth

and parenting education: Promoting family mindfulness during the

perinatal period. Journal of Child and Family Studies, 19(2), 190–

202.

Duncan, L. G., Coatsworth, J. D., Gayles, J. G., Geier, M. H., &

Greenberg, M. T. (2015). Can mindful parenting be observed? Rela-

tions between observational ratings of mother-youth interactions and

mothers’ self-report of mindful parenting. Journal of Family Psychol-
ogy, 29(2), 276–282.

Duncan, L. G., Coatsworth, J. D., & Greenberg, M. T. (2009). A model

of mindful parenting: Implications for parent-child relationships and

prevention research. Clinical Child and Family Psychology Review,

12(3), 255–270.

Feldman, R., Weller, A., Sirota, L., & Eidelman, A. I. (2003). Testing

a family intervention hypothesis: The contribution of mother-infant

skin-to-skin contact (kangaroo care) to family interaction, proximity,

and touch. Journal of Family Psychology, 17(1), 94.

Flook, L., Goldberg, S. B., Pinger, L., & Davidson, R. J. (2015). Promot-

ing prosocial behavior and self-regulatory skills in preschool children

through a mindfulness-based kindness curriculum. Developmental
Psychology, 51(1), 44–51.

Garland, S. N., Carlson, L. E., Stephens, A. J., Antle, M. C., Samuels, C.,

& Campbell, T. S. (2014). Mindfulness-based stress reduction com-

pared with cognitive behavioral therapy for the treatment of insomnia

comorbid with cancer: A randomized, partially blinded, noninferior-

ity trial. Journal of Clinical Oncology, 32(5), 449–457.

Gerstein, E. D., & Poehlmann-Tynan, J. (2015). Transactional processes

in children born preterm: Influences of mother-child interactions and

parenting stress. Journal of Family Psychology, 29(5), 777–787.

Goyal, M., Singh, S., Sibinga, E. M., Gould, N. F., Rowland-Seymour,

A., Sharma, R.,…Ranasinghe, P. D. (2014). Meditation programs for

psychological stress and well-being: A systematic review and meta-

analysis. JAMA Internal Medicine, 174(3), 357–368.

Greenberg, M. T., & Harris, A. R. (2012). Nurturing mindfulness in chil-

dren and youth: Current state of research. Child Development Per-
spectives, 6(2), 161–166.

Groeneveld, M. G., Vermeer, H. J., Linting, M., Noppe, G., van Rossum,

E. C., & van IJzendoorn, M. H. (2013). Children’s hair cortisol as a

biomarker of stress at school entry. Stress: The International Jour-
nal on the Biology of Stress, 16(6), 711–715. https://doi.org/10.3109/

10253890.2013.817553

Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004).

Mindfulness-based stress reduction and health benefits: A meta-

analysis. Journal of Psychosomatic Research, 57(1), 35–43.

Gunnar, M. R., & Donzella, B. (2002). Social regulation of the corti-

sol levels in early human development. Psychoneuroendocrinology,

27(1-2), 199–220. https://doi.org/10.1016/S0306-4530(01)00045-2

Haskett, M. E., Ahern, L. S., Ward, C. S., & Allaire, J. C. (2006). Fac-

tor structure and validity of the Parenting Stress Index-Short Form.

Journal of Clinical Child & Adolescent Psychology, 35(2), 302–312.

Heneghan, A. M., Mercer, M., & DeLeone, N. L. (2004). Will mothers

discuss parenting stress and depressive symptoms with their child’s

pediatrician? Pediatrics, 113(3), 460–467.

Henley, P., & Koren, G. (2014). Preschoolersʼ hair cortisol levels are

linked to parental income. Therapeutic Drug Monitoring, 36(2), 133–

135. https://doi.org/10.1097/ftd.0b013e31829f0ba6

Jaffee, S. R., McFarquhar, T., Stevens, S., Ouellet-Morin, I., Melhuish,

E., & Belsky, J. (2015). Interactive effects of early and recent expo-

sure to stressful contexts on cortisol reactivity in middle childhood.

Journal of Child Psychology and Psychiatry, 56(2), 138–146.

Kabat-Zinn, J. (1991). Full catastrophe living: Using the wisdom of your
body and mind to face stress, pain, and illness. New York, NY: Ban-

tam/Random House.

Kapoor, A., Lubach, G., Hedman, C., Ziegler, T. E., & Coe, C. L. (2014).

Hormones in infant rhesus monkeys’ (Macaca mulatta) hair at birth

provide a window into the fetal environment. Pediatric Research,

75(4), 476–481. https://doi.org/10.1038/pr.2014.1

Kapoor, A., Schultz-Darken, N., & Ziegler, T. E. (2018). Radiolabel val-

idation of cortisol in the hair of rhesus monkeys. Psychoneuroen-
docrinology, 97, 190–195.

Karlén, J., Frostell, A., Theodorsson, E., Faresjö, T., & Ludvigsson, J.

(2013). Maternal influence on child HPA axis: A prospective study

of cortisol levels in hair. Pediatrics, 132(5), e1333–e1340.

Karlén, J., Ludvigsson, J., Hedmark, M., Faresjö, Å., Theodorsson, E., &
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