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Optimizing the Assessment of Parental
Burnout: A Multi-informant and
Multimethod Approach to Determine
Cutoffs for the Parental Burnout Inventory
and the Parental Burnout Assessment

Maria Elena Brianda''?'"’, Moira Mikolajczak', Michel Bader?, Sandra Bon*,
Alexandra Déprez®, Nicolas Favez®, Liliane Holstein’, Sarah Le Vigouroux®,
Astrid Lebert-Charron®, Raquel Sanchez-Rodriguez’”, Nataléne Séjourné’,
Jaqueline Wendland*'”, and Isabelle Roskam!

Abstract

Parental burnout (PB) is a chronic stress-related condition resulting from long-lasting exposure to overwhelming parenting
stress. Previous studies showing the seriousness of this condition stressed the urgent need to provide researchers and
practitioners with effective assessment tools. Validated PB measures are the Parental Burnout Inventory (PBl) and the
Parental Burnout Assessment (PBA). The good psychometric properties of these instruments have been replicated across
different samples and countries, but thresholds for identifying impairing PB levels (i.e., cutoff scores) have not yet been
established. The present study aims to fill this gap by adopting a multi-informant and multimethod approach to a sample
of 192 burned-out and control parents. PBl and PBA cutoffs were derived from the combination of several PB indicators,
based on a preregistered analysis strategy. Results identified a score of 74.6 (95% confidence interval (Cl) = [69.48-79.68])

for the PBIl and 86.3 (95% Cl = [79.49-93.03]) for the PBA as indicators of the most severe PB levels.
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PB is a clinically significant condition resulting from long-
term exposure to overwhelming parenting stress
(Mikolajczak & Roskam, 2018; Roskam et al., 2017). It
involves emotional exhaustion in one’s parental role, an
emotional distancing toward children, the loss of pleasure
of being with them, and the feeling of not being a good par-
ent anymore (Roskam et al., 2018). The severity of PB con-
sequences for parents (e.g., increased risk of suicidal
ideation and dysregulation of the hypothalamic—pituitary—
adrenal axis) and children (e.g., increased parental neglect
and violence) attests to the seriousness of this condition
(Brianda, Roskam, & Mikolajczak, 2020; Mikolajczak et
al., 2019). These consequences call for both efficient treat-
ments for burned-out parents and assessment tools to mea-
sure PB symptoms and indicate their severity. While
research has begun to address the need for efficient treat-
ments (Brianda, Roskam, Gross, et al., 2020), the need for
assessment tools has been only partially met. Valid instru-
ments to assess PB have been developed (Roskam et al.,
2018,2017)and translated (Aunolaetal.,2020; Baldisserotto

et al., 2018; Kawamoto et al., 2018), but the absence of
clinical cutoffs renders these instruments of limited use to
practitioners. The current article aims to overcome this
weakness and provide clinicians with validated cutoff
scores on the two most widely used PB measures. These
cutoff scores will not only be useful for practitioners but
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will also provide a useful reference for researchers (for
future epidemiological studies and/or to facilitate the inter-
pretation of outcomes in clinical trials).

The two validated measures for the assessment of PB
symptoms are the PBI (Roskam et al., 2017) and the PBA
(Roskam et al., 2018). The PBI comes from an adaptation to
the parenting context of the gold standard instrument for
assessing job burnout: the Maslach Burnout Inventory
(Maslach et al., 1986). The validity of the PBI and its tridi-
mensional structure (i.e., emotional exhaustion, emotional
distancing, and loss of personal accomplishment) has been
replicated across different samples and contexts (e.g., sam-
ples of mothers and fathers, see Roskam & Mikolajczak,
2020; French-speaking and English-speaking parents, see
Roskam et al., 2017 and Roskam & Mikolajczak, 2020;
Japanese parents, see Kawamoto et al., 2018; and Dutch
parents, see Van Bakel et al., 2018). The use of the PBI was
recommended in studies aiming to compare burnout in two
contexts, that is, work and family (Roskam et al., 2018).
The similar structure of the PBI and the Maslach Burnout
Inventory may be helpful to study, for instance, the rele-
vance of the context in which burnout symptoms occur,
common and distinct causes and consequences of burnout
in the two contexts, and whether burnout remains limited to
one context or whether it spreads to multiple spheres of life
(Mikolajczak et al., 2020). The PBA was designed using an
inductive method solely based on burned-out parents’ testi-
monies. Its four-dimensional conceptualization of PB (i.e.,
emotional exhaustion in one’s parental role, emotional dis-
tancing from one’s children, sense of being fed-up with par-
enting, and contrast with the previous parental self)
constitutes so far, the best representation of PB. It has been
validated in several languages (e.g., Arabic, Chinese,
English, Farsi, Finnish, Japanese, Polish, Portuguese,
Romanian, and Spanish!) and was chosen as the reference
measure in the International Investigation of PB (Roskam et
al., 2021), an extensive survey on PB intercultural variation
involving more than 40 countries across the world (https://
www.burnoutparental.com/international-consortium).

Both the PBI and PBA have shown good psychometric
properties and good convergent validity (Roskam et al.,
2018; Roskam & Mikolajczak, 2017, 2020), but thresholds
for identifying parents suffering from impairing PB levels
are still missing. In the framework of PBI and PBA valida-
tion studies, several authors attempted to estimate PB prev-
alence in their study sample (Kawamoto et al., 2018;
Roskam etal., 2017, 2018; Van Bakel et al., 2018). Different
approaches have been used to identify burned-out parents,
that is, a “theoretical” approach based on the response scale
such as displaying at least 66.6% of the PB symptoms every
day (Kawamoto et al., 2018; Roskam et al., 2017, 2018; Van
Bakel et al., 2018), or a statistical approach corresponding
to 1.5 standard deviations above the group mean (Kawamoto
et al., 2018; Roskam et al., 2017; Van Bakel et al., 2018), or

even an approach based on cutoffs provided for job burnout
(Roskam et al., 2017; Van Bakel et al., 2018). As the authors
themselves discussed, none of the three methods above
appears fully satisfying. First, none of these cutoff methods
are based on objective external criteria. Second, they lead to
considerably variable prevalence rates of burned-out par-
ents in the same sample (depending on the criteria adopted,
PB point prevalence can range from 0.2% to 17.3%).

Another possibility to meet the need to establish PB cut-
offs would be to compare parents considered to be suffering
from PB versus control parents to examine PBI and PBA’s
ability to discriminate between the two categories and
derive the most accurate cutoffs. Nevertheless, the absence
of internationally recognized validated criteria for the clas-
sification of PB scores makes it hard to make decisions on
the presence or absence of the syndrome. Another option
would also be to compare parents who ask for PB treatment
versus control parents. However, using the criterion of
seeking treatment alone risks being misleading. The nature
of the PB experience is indeed highly subjective, and par-
ents may ask for help even with low PB levels (Brianda,
Roskam, & Mikolajczak, 2020). Such a criterion should
thus be complemented by external and objective criteria to
compensate for the subjectivity limit.

Based on the foregoing, the most appropriate way to
establish PB clinical cutoffs is to rely on a bundle of indica-
tors derived from different informants and various methods,
including both subjective and objective external criteria,
which provide different points of view on the presence of
PB. To this purpose, we will employ a rigorous strategy
based on a multi-informant and multimethod assessment
that includes (a) the views of parents and external judges
alike, and (b) a combination of self-reported questionnaires,
free speech samples, and a biological marker of chronic
stress (the hair cortisol concentration [HCC]). Both parents
asking for clinical treatment for PB and control parents
have been included in the data collection. Method and anal-
yses performed in this study were preregistered on the Open
Science Framework on June 13, 2020, as a preregistration
of secondary data analysis (see the “Statistical analyses”
section for further details). The preregistration can be found
at https://osf.io/ujfb3.

Method

Participants

For the purpose of this study, we combined data collected in
two subsamples from two previous studies on PB treatment
(Brianda, Roskam, Gross, et al., 2020) and PB biological
correlates (Brianda, Roskam, & Mikolajczak, 2020). The
first subsample (henceforth “Subsample 1”’; n = 130) con-
sisted of parents voluntarily enrolled in group treatment for
PB, and the other (henceforth “Subsample 2”; n = 62)
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consisted of control parents. The total sample consisted of
192 parents (92.7% mothers) from the French-speaking part
of Belgium. The majority were aged between 35 and 44
(53.4%), had two or three children (71.5%), and were in a
couple (87%). Most of them (80.2%) were employed, had a
bachelor’s or master’s degree (69.5%), and had a houschold
net monthly income between €2500 and €5500 (US$2800
and US$6160; 68.9%). The sociodemographic characteris-
tics of the sample are presented in more detail in the supple-
mental materials (see Table S1). The subsamples of the two
previous studies were statistically equivalent with respect to
sociodemographic characteristics, except for work status.
Almost all unemployed parents were part of the sample of
the PB treatment study. The effect size of the difference,
however, was small (¢ = 0.29).

Procedure

Inclusion criteria for Subsample 1 were having at least one
child still living at home and applying for treatment specifi-
cally aimed at reducing PB (recruitment and data collection
are fully detailed in Brianda, Roskam, Gross, et al., 2020,
Supplemental Materials). Data used in this study were col-
lected before the beginning of the treatment.

Subsample 2 consisted of control parents willing to par-
ticipate in a study on the “Estimation of hair cortisol levels
in parents” (recruitment and data collection are fully detailed
in Brianda, Roskam, & Mikolajczak, 2020). Inclusion crite-
ria were having at least one child still living at home and
having hair at least 3 cm long (a necessary precondition for
the hair cortisol analysis; see the “Measures” section below).

We collected self-reported measures (provided by par-
ticipants), clinical judgments (completed by external judges
based on a 5-minute speech provided by participants on
their parenting experience), and a biological measure of
stress (the analysis of cortisol levels contained in partici-
pants’ hair) in both subsamples. To ensure data confidential-
ity, all participants were identified by anonymous codes. A
consent form informed parents about their right to withdraw
at any time and/or not provide one or another measure (e.g.,
the speech sample or the hair sample). For parents of
Subsample 1 (i.c., those enrolled in the treatment), the con-
sent form made it clear that drop-out from the study would
in no way compromise their participation in the treatment.

As a first step, we invited all eligible participants to com-
plete a self-reported assessment of PB online (via a link sent
by the researcher). Overall, 192 eligible parents agreed to
fill in the protocol. Of these, six participants did not answer
the PBI questions, and eight participants did not report the
PB level and category. Self-reported measures are fully
described in the “Measures” section below.

After completing the self-reported measures, partici-
pants were invited to audiotape a S-minute free speech on
their parenting experience. Participants could tape the

S-minute speech either at home or on a voice recorder pro-
vided by the researcher during the meeting for the collec-
tion of the hair sample (in either case, parents of Subsample
1 recorded the 5-minute speech before the first session of
treatment). We made every effort to ensure that recording
conditions were similar across different settings. In both
cases, we asked the parents to record themselves alone, in a
quiet place (in the laboratory, the parent was left alone in a
quiet room where they could record in total privacy).
Participants who taped the speech at home were asked to
follow the instructions provided at the end of the online
questionnaire; participants who taped the speech in the lab-
oratory received the exact same instructions written on a
sheet of article. Participants received the following instruc-
tions: “We're asking you to talk for five minutes about your
experience and your feelings as a parent. You can say spon-
taneously everything that comes to your mind when you
think about your parental role.” The duration of the speech
(5 minutes) has been chosen based on extensive research
showing that (a) a 5-minute speech sample provides enough
material to allow judgment accuracy (Magafa et al., 1986)
and that (b) judgments made relatively quickly based on
thin slices of recording can actually be more efficient than
judgments pondered on extensive material (see Ambady,
2010, for review). However, although the instructions called
for a 5-minute speech, in all cases (both at home and in the
laboratory) the participants freely chose the actual duration
(this implies that in the laboratory, the researcher did not
interrupt participants or force them to fill the S minutes). Of
the entire sample, 115 parents accepted to provide the
S-minute speech. All the audio-taped files have been fully
transcribed by a professional data entry company based in
another country (London, UK) to avoid the risk that parents
could be identified.

We then asked a pool of external judges to assess partici-
pants’ PB based on listening to the speech samples. We
recruited eight judges (i.e., seven psychologists and one
psychiatrist) who met at least one of the following criteria:
(a) having a master’s degree in Psychology or a Psychiatry
degree as a minimum level of education, and being a clini-
cian with at least 5 years of clinical experience with parents
(four judges met these criteria), or (b) having a master’s
degree in Psychology and being an academic expert in the
field of PB and/or parental stress, with at least 3 years of
research experience and at least two publications as the first
author on this domain (four judges met these criteria). We
recruited French-speaking judges outside Belgium, that is,
in France, Switzerland, and Luxembourg, to limit the
chance they could identify parents based on their voice and
personal details provided in the free speech. This enabled us
to ensure participants that parents’ data would remain con-
fidential. The principal investigators of this study (i.e., the
first, second, and last author) were not included among the
judges to avoid any bias.
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We randomly assigned the 115 five-minute free speeches
to the eight judges. Each speech was assigned to two differ-
ent judges for interrater reliability purposes (see the
“Statistical analyses” section below). Three pairs of judges
received 29 five-minute speeches, and the fourth pair
received 28 speeches to analyze, with for all of them 50%
coming from parents asking for treatment and 50% coming
from control parents (in completely random order). Judges
were blind to the subsample from which the parents came,
and they did not know the percentage of burned-out and
control parents in their batch. Each pair was made up of a
clinical judge and an academic judge so that each speech
sample would be evaluated with the two forms of expertise.
We provided judges with both the audio-taped files and
their transcripts. We invited them to carefully listen to them
and to answer a short questionnaire about participants’ PB
right after (further details are provided in the “Measures”
section below). Judges did not know their pair and realized
the evaluations independently from each other.

Finally, we measured participants’ HCC because burnout
is a chronic stress condition and hair cortisol is a biomarker
of chronic stress (Stalder & Kirschbaum, 2012). Hair sam-
pling for the HCC assessment took place on the day of the
first session of the treatment for parents of Subsample 1 or
during an appointment expressly set up with the researcher
for the parents of Subsample 2. Of the entire sample, 184
parents accepted to provide the hair sample. Each partici-
pant provided a strand of approximately 150 hairs (i.e., a
strand with a diameter of at least 3 mm or 1/8 inch, which
corresponds to the diameter of half of a pencil) and col-
lected from the posterior vertex of their head. We cut hair
samples proximal to the scalp, wrapped them in aluminum
foil, and stored them in an envelope. Hair samples were
then sent to a specialized laboratory at the University of
Granada for analysis (more details about HCC analysis are
provided in the “Measures” section below).

Measures

Sociodemographic and Health-related Characteristics. Partici-
pants provided the following sociodemographic informa-
tion: gender, age, race/ethnicity, number of children, marital
status, educational level, work status, and net monthly
household income. We also asked participants about medi-
cation intake (and in particular oral cortisone) for the exam-
ination of hair cortisol levels.

Self-reported Measures. Self-reported questionnaires aimed
at gathering participants’ perceptions of experienced PB.
Participants first indicated PB category and level and then
completed the PBI and PBA questionnaires. The category,
level, and questionnaire scores of PB provide three different
kinds of information. Although we expect that in most
cases, these will point in the same direction (e.g., parents

who rate the PB category as “moderate” are likely to choose
a relatively low score on a scale of zero to 10 and will also
score low on questionnaires), this is not always true. Some
parents may score high on PB questionnaires and yet indi-
cate their PB as “moderate,” in cases where their symptoms
although frequent, are not perceived as severe. In other
cases, parents may rate their PB level using a high score on
a scale from zero to 10 while obtaining a moderate score on
the questionnaires, perhaps due to a phenomenon of social
desirability when confronted with the harsh reality
expressed in the items. We believe that each of these indica-
tors gives us valuable knowledge about the parent’s suffer-
ing. In the absence of other validated questionnaires for the
self-reported assessment of PB, we, therefore, decided to
consider PB category and level in addition to PB question-
naires to collect participants’ subjective perceptions of the
severity and magnitude of their condition.

PB Category. We asked participants which one of the
following categories corresponds best to their actual state
(“If you were to place the severity of your parental exhaus-
tion in one of the categories below, you would say that you
are. . .”): not in PB (0), minor PB (1), moderate PB (2), or
severe PB (3).

PB Level. We asked participants to indicate their degree
of PB (“Could you visually indicate your degree of parental
burnout on the gauge below?”’) on a scale from 0 (not in PB
at all) to 10 (extreme PB). They could report their level of
PB by placing the pointer of a graduated dial (Supplemental
Figure A1 in the appendix shows the gauge displayed in the
online questionnaire).

PB Scores. We invited participants to complete the two
existing validated questionnaires for the assessment of PB
symptoms: the PBI (Roskam et al., 2017) and the PBA
(Roskam et al., 2018). The PBI is a 22-item questionnaire
deductively derived from the Maslach Burnout Inventory
(Maslach et al., 1986) and adapted to the context of parent-
ing. The PBA is a 23-item questionnaire created through
an inductive method based solely on the testimonies of
burned-out parents. In both questionnaires, parents are
invited to rate the presence of each PB symptom/item on
a 7-point frequency scale: never (0), a few times a year or
less (1), once a month or less (2), a few times a month (3),
once a week (4), a few times a week (5), and every day (6).
PBI total score can, therefore, range from 0 to 132, while
PBA from 0 to 138. Higher scores indicate higher levels
of PB. Cronbach’s alphas in the current sample were 0.97;
95% CI = [0.96, 0.98] for PBI and 0.98; 95% CI = [0.98,
0.99] for PBA.

Clinical Judgments Based on the 5-minute Speech. We asked
judges to estimate PB’s presence, category, and level. In the
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absence of validated diagnostic tools for the clinical judg-
ment of PB, we employed the same measures as for the self-
reported assessment. We held scales and response labels
constant across informants (i.e., parents and judges) to min-
imize the amount of discrepancy due to measurement (De
Los Reyes et al., 2013).

PB Category. We asked external judges which one of the
following categories they would choose if they had to rank
the category of participants’ PB (“If you were to place the
severity of the participant’s parental exhaustion in one of
the categories below, you would say that s/he is. . .”): not
in PB (0), minor PB (1), moderate PB (2), or severe PB (3).

PB Level. We asked external judges to indicate partici-
pants’ degree of PB (“Could you visually indicate the par-
ticipant’s degree of parental burnout on the gauge below?”’)
on a scale from 0 (not in PB at all) to 10 (extreme PB). We
used the same gauge as on the self-reported protocol (see
Supplemental Figure A1 in the Appendix).

HCC. HCC in hair samples was analyzed using the Salivary
ELISA (Enzyme Linked Immunosorbent Assay) Cortisol
kit (Russell et al., 2015). The laboratory analyzed only the
3 cm most proximal to the scalp, which provide a measure
of cortisol accumulation over the 3 previous months
(Staufenbiel et al., 2013). The procedure for the analysis of
HCC is fully detailed in Caparros-Gonzalez et al. (2017).

Statistical Analyses

We included in the analyses all the participants whose avail-
able data included the sociodemographic and health-related
characteristics, the PBI or the PBA, and at least one of the
following indicators: self-reported PB category, self-
reported PB level, clinical judgments about PB category,
clinical judgments about PB level, or HCC. We performed
binary logistic regressions to check whether there was any
significant predictor of data missingness. We investigated
the effect of gender, age, race/ethnicity, marital status, num-
ber of children, educational level, work status, and net
monthly income on the binary variable indicating missing
data for each variable under study. Results showed that
none of the possible predictors considered explained the
likelihood of having missing data, suggesting that data were
missing at random. Participants who used oral cortisone
have been excluded from the analyses considering the HCC
variable.

The first step consisted in distinguishing parents suffer-
ing from PB from others on each indicator of PB (except for
PBI and PBA, for which we were seeking to derive cutoff
scores): the fact of seeking treatment for PB, the self-
reported PB category, the self-reported PB level, the clinical
judgments about PB category, the clinical judgments about

PB level, and the HCC. To do so, we computed six dichoto-
mous variables (i.e., one for each indicator) that classified
parents into two categories: parents most likely suffering
from PB (i.e., cases, value “1”) versus parents most likely
not suffering from PB (i.e., controls, value “0”). The dichot-
omous criteria below were considered as possible indicators
that the parent was most likely suffering from PB (i.e.,
cases)

e Indicator a: The participant voluntarily enrolled in a
treatment aimed at reducing PB symptoms.

e Indicator b: The participant categorized their PB as
“moderate” or “severe.”?

e Indicator ¢: The participant reported experiencing a
level of PB of at least seven on a scale from zero (not
in PB at all) to 10 (extreme PB).3

e Indicator d: At least one judge categorized the par-
ticipant’s PB as “moderate” or “severe.”

e Indicator e: The mean score computed between the
PB levels reported by the two judges (i.c., the mean
between the PB level indicated by the first judge and
the PB level indicated by the second judge) was
equal to or greater than seven.?

e Indicator f: HCC found in the participant’s hair sam-
ple was greater than or equal to 75.9 pg/mg hair.*

As regard indicators d and e (those based on the clinical
judgments), given that every participant was assessed twice
by two independent judges, we first checked for interrater
reliability based on the judges’ assessment of the PB cate-
gory. We considered clinical judgments as reliable in two
cases only: when the two judges attributed to the parent the
same category of PB (e.g., both considered the parent to be
“not in PB,” or in a “severe PB”; 72 clinical judgments out
of 115 met this condition), or when their judgment differed
by only one category (e.g., one judge said “not in PB” while
the other said “minor PB,” or one said “moderate PB” and
the other said “severe PB”; 35 out of 115 clinical judgments
met this condition). We, therefore, dismissed from the anal-
yses clinical judgments when a discrepancy of two or three
categories was found between judges’ evaluations (e.g., one
judge said “not in PB” while the other said “moderate PB,”
or one judge said “minor PB” and the other said “severe
PB”). Overall, only 6.9% of the clinical judgments, that is,
eight cases in total, were dismissed. In retained cases, we
also observed excellent interrater consistency for the ratings
of participants’ PB levels (intraclass correlation = .93).

In a second step, we used the six classifications into
cases versus controls (i.e., the dichotomous variables a — f)
to derive possible cutoffs for the PBI and PBA, respectively,
by using two different analysis strategies: (a) the receiver-
operating characteristic (ROC) analysis and (b) the analysis
of means. (a) The ROC analysis is the most widely used
procedure to achieve cutoff scores and assess the diagnostic
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properties of tests (Pintea & Moldovan, 2009). This proce-
dure allows finding the scores of a test that are associated
with the highest sensitivity (i.c., the probability that a test
result will be positive when the condition is present, also
called true positive rate) and the highest specificity (i.c., the
probability that a test result will be negative when the con-
dition is not present, also called true negative rate), accord-
ing to a valid classification that differentiates subjects with
or without the condition. ROC analysis is based on the ROC
curve, a graph of sensitivity versus 1—specificity. In our
case, we had two tests (the PBI and the PBA) and six clas-
sifications into the presence/absence of impairing PB lev-
els. We thus performed six ROC analyses for each test (i.e.,
the PBI and the PBA). We examined the area under the
ROC curve (AUC) to measure the overall ability of PBI and
PBA to discriminate between PB-impairing levels and non-
impairing levels with respect to each -classification.
Following Streiner and Cairney (2007), an AUC between
0.50 and 0.70 indicates low accuracy of the questionnaire,
an AUC between 0.70 and 0.90 indicates moderate accu-
racy, and an AUC over 0.90 indicates high accuracy. Then,
we looked for PBI and PBA scores associated with high
sensitivity and high specificity with respect to each classifi-
cation. We followed two widely used approaches for the
identification of cutoff points based on sensitivity and spec-
ificity: the Closest-to-(0,1) criterion and the Youden index
(Akobeng, 2007; Fluss et al., 2005; Perkins & Schisterman,
20006). The Closest-to-(0,1) criterion allows for identifying
the cutoff that most closely approximates the performance
of a test that perfectly discriminates between cases and con-
trols. On the graph, the curve of a “perfect” test would con-
sist of a vertical line running from (0.0) to (0.1) that joins
with a horizontal line running from (0.1) to (1.1). The cutoff
determined with the closest to (0.1) criterion corresponds to
the point on the ROC curve closest to the (0.1) point, that is,
the graph’s upper right corner. The Youden index is a sum-
mary statistic of the ROC curve used to identify the cutoff
that maximizes the discriminatory ability of the test when
equal weight is given to sensitivity and specificity. On the
graph, the Youden index corresponds to the point of the
maximum vertical distance between the ROC curve and the
chance line, which represents the inability to discriminate
between cases and controls. In the event that the two
approaches led to different scores, we chose the highest
value (i.e., the most conservative one). Indeed, as the cutoff
increases, the specificity increases as well, thus improving
the detection of parents actually suffering from the most
severe PB levels and avoiding a wide number of false posi-
tives (Park et al., 2004). In this way, we obtained six poten-
tial cutoffs for PBI and six for PBA. (b) As a second analysis
strategy, we computed the PBI and PBA mean scores of
parents who received the value of 1 (i.e., classified as cases)
on each indicator. We decided to add a second analysis
strategy because the sole use of ROC analyses could be

risky in this context given the lack of a robust and validated
diagnostic criterion. The analysis of means strategy, on its
side, has the advantage of yielding values that represent the
real experience of parents suffering from the most impair-
ing PB levels in our sample. Such values may be of great
importance to researchers and clinicians in identifying the
most compromised parents.

We thus obtained six mean scores for each questionnaire
(i.e., six mean PBI scores and six mean PBA scores), which
represent the six potential cutoffs for the PBI and PBA,
respectively. In a third step, we computed the mean of the
six potential cutoffs derived from the two analysis strategies
and the associated 95% CI. We thus obtained two cutoffs for
each test (i.e., one average cutoff obtained from the ROC
analysis, and one obtained from the analysis of means, for
both PBI and PBA).

Of note, we opted for computing the average of the
scores derived from the six indicators with the aim of cap-
turing the full extent of available information on partici-
pants’ PB (Augenstein et al., 2016). We believe that the
most relevant score should include in its estimation multiple
information (i.e., self-reports, clinical judgments, and bio-
logical measures) rather than seeking the most valid (as
would be the case using modal values or regression analy-
ses to identify the most predictive scores). In this last case,
in fact, we would lose meaningful information coming from
the variation among different sources (De Los Reyes et al.,
2013). Our strategy stems from the joint discussion of 13
experts (i.c., the authors) and relies on the assumption that
integrating various sources of information might counter-
balance the biases imputable to single sources (Alexander
et al., 2017). Besides this, we made some measures weigh
more than others (see Supplemental Appendix Figure A2).
We assigned, for instance, the greatest weight (i.¢., three out
of six indicators) to self-reported measures, since we con-
sidered that parents were the main experts on their experi-
ence as a parent, and thus best placed to assess their PB
(Demetriou et al., 2015). We assigned instead the lowest
weight (i.e., one out of six indicators) to the biological
marker because although providing an objective and bias-
free measure of chronic stress, we could not exclude that
hair cortisol levels were related to other sources of enduring
stress (Semmer et al., 2003).

Finally, we kept for each test the cutoff derived from the
strategy that led to the most conservative values (i.c., the
highest). Our goal was indeed to find the most relevant clin-
ical cutoff that allows detecting those parents who are suf-
fering from the most severe PB levels, and not to achieve
PB overdetection because of a too-low cutoff. Nevertheless,
the less conservative values (i.e., the lowest) that will
emerge from the analysis strategies described above have
been considered as risk indicators of moderate PB severity
to indicate parents for whom a more in-depth assessment is
needed to sharpen therapeutic decision-making.
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We preregistered the full data analyses procedure
described above on the Open Science Framework on June
13, 2020 (https://osf.io/ujtb3) before running the analyses
because we did not want the strategy to be derived from or
adapted to the results emerging from the data.’ The follow-
ing results were obtained from the strict application of the
preregistered analysis procedure.

Results

Identification of Cases and Controls According to
the six Indicators

Table 1 shows the percentage of parents in the total sample
classified as cases (i.e., most likely suffering from impair-
ing PB levels) according to the six indicators described in
the “Statistical analyses” section. The percentages are high,
but one should remember that this study aims at setting
clinical cutoffs (hence, more than half of the current sample
is composed of parents seeking treatment for PB), it is not
an epidemiological study on the prevalence of PB in the
general population. The classifications into cases and con-
trols based on self-reported measures and clinical judg-
ments were moderate to highly correlated (¢ = .61 to .91).
This was not the case for indicator f'(i.e., the indicator based
on HCC), whose classification was weakly correlated to
that of the other indicators (all Phi coefficients of correla-
tion between classifications into cases and controls are pre-
sented in Table S2 in the supplemental materials). 41.7% of
parents in the total sample were attributed the same classifi-
cation (either case or control) by a/l the indicators.
Comparisons on sociodemographic variables between
groups based on the six classifications are presented in
Table S3 in the supplemental materials.

Overall PBI and PBA Ability to Discriminate
Between Cases and Controls

The examination of the AUC within the ROC analyses
revealed that both the PBI and the PBA globally showed
high accuracy in discriminating between cases (i.c., parents
suffering from impairing PB levels) and controls with
respect to classifications a to e (AUCs ranging from 0.88 to
0.98; see Table 2). Conversely, as regard the classification
based on indicator £, both tests showed a low accuracy, with
no statistically significant AUCs (0.58 and 0.57, respec-
tively). Figures S1 and S2 in the supplemental materials
provide a graphic representation of the ROC curves obtained
for PBI and PBA, respectively, with respect to the six clas-
sifications of presence/absence of impairing PB levels. On
each graph, we also marked in red the point on the curve
that corresponds to the cutoff score resulting from the ROC
analysis for PBI (Supplemental Figure S1) and PBA
(Supplemental Figure S2).

Table |. Total and Percentage of Parents Classified as Cases
(i.e., Most Likely Suffering From Impairing PB Levels) According
to the six Indicators.

Parents classified as

cases
Indicator Total n %
a 192 130 67.7%
(seeking PB treatment)
b 191 93 48.7%
(self-reported PB category)
c 184 87 47.3%
(self-reported PB levels)
d 107 51 47.7%
(judges-reported PB category)
e 107 36 33.6%
(judges-reported PB levels)
f 183 56 30.6%
(HCC)

Notes. PB = Parental Burnout; HCC = hair cortisol concentration

a = parents voluntarily enrolled in PB treatment; b = parents self-
reporting a PB category at least moderate; ¢ = parents self-reporting

PB levels of at least seven on a scale from zero to 10; d = parents to
whom at least one judge attributed a PB category at least moderate; e

= parents to whom clinical judgments attributed a PB level of at least
seven on a scale from zero to 10; f = parents with HCC greater than or
equal to 75.9 pg/mg hair (see the “Statistical analyses” section).

PBI and PBA Cutoffs Resulting From the ROC
Analysis and the Analysis of Means

After calculating the mean of the six potential cutoffs
derived from the two analysis strategies and the associated
95% CI, the most conservative (i.c., the highest) average
cutoff values were those that resulted from the analysis of
means strategy: 74.58, 95% CI = [69.48—-79.68] for the PBI
and 86.26; 95% CI = [79.49-93.03] for the PBA (Table 3).

Supplementary Analyses

As a supplement to the preregistered plan, we performed
some extra analyses to check whether the unequally distrib-
uted variable “work status” affected the study results. To
this end, we repeated the entire analysis procedure on a sub-
sample randomly generated from the total sample and
paired on the variable “work status.” The paired sample
consisted of 62 parents voluntarily enrolled in a PB treat-
ment and 62 controls, with the same percentages of
employed and unemployed participants in it (thus removing
the confounding effect of this variable). The extra analyses
on the paired sample led to similar results to those obtained
on the total sample for the analysis strategy based on the
analysis of means, but not for the ROC analyses. We then
went one step further and repeated both analysis strategies
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Table 2. Area Under the Curve (AUC), 95% ClI, and p values of PBl and PBA Ability to Discriminate Between Cases and Controls

According to the Classifications of the six PB Indicators.

N
Test Indicator Cases Controls AUC 95% ClI p
PBI a 124 62 0.97 [0.94-0.99] <0.001
(seeking PB treatment)
b 89 96 0.88 [0.84-0.93] <0.001
(self-reported PB category)
C 83 95 0.90 [0.85-0.94] <0.001
(self-reported PB levels)
d 47 55 0.96 [0.93-0.99] <0.001
(judges-reported PB category)
e 33 69 0.91 [0.85-0.97] <0.001
(judges-reported PB levels)
f 54 125 0.58 [0.50-0.67] 0.09
(HCC)
PBA a 130 62 0.98 [0.96—1.00] <0.001
(seeking PB treatment)
b 93 98 0.90 [0.85-0.94] <0.001
(self-reported PB category)
4 87 97 0.91 [0.87-0.95] <0.001
(self-reported PB levels)
d 51 56 0.97 [0.95-1.00] <0.001
(judges-reported PB category)
e 36 71 0.94 [0.89-0.98] <0.001
(judges-reported PB levels)
f 56 127 0.59 [0.50-0.67] 0.06
(HCC)

Notes. PB = Parental Burnout; HCC = hair cortisol concentration; PBl = Parental Burnout Inventory; PBA = Parental Burnout Assessment.

on a homogeneous sample consisting only of employed par-
ents. This homogeneous sample consisted of 154 parents
(94 parents voluntarily enrolled in a PB treatment and 60
controls). Results obtained from the homogeneous sample
were highly comparable to those obtained from the total
sample, and this was true for both analysis strategies (the
gap between the cutoffs obtained in the two conditions
ranges from 0.17 to 4.50 points). These supplementary
results allow us to confirm the relevance of the cutoffs
obtained from the total sample presented above. Full results
obtained from the paired and the homogeneous sample,
including sensitivity and specificity values associated with
each cutoff, are provided in Supplemental Materials, Tables
S4, S5, S6, and S7.

Further additional analyses compared with the preregis-
tered plan were carried out to shed light on the influence of
the biological stress measure (HCC) on the results. Indeed,
the ROC analysis applied to the classification into cases
versus controls based on the biological indicator suggested
that HCC might not be able to discriminate between higher
and lower levels of PB symptoms as assessed via the PBI
and PBA. We have thus performed extra analyses to check
what cutoffs we would have obtained by excluding cortisol

data from the analyses. We were reassured to find that these
cutoffs were not significantly different from those identified
by including all the PB indicators (the gap between the cut-
offs obtained in the two conditions ranges from 2.37 to 4.50
points). These supplementary results allow us to confirm
the relevance of the cutoffs obtained including the six PB
indicators reported above. Full results obtained by exclud-
ing the biological measure of stress from the PB indicators
can be found in Supplemental Materials, Table S8.

Discussion

This study aimed to determine clinical cutoffs for the two
most widely used validated PB questionnaires: the PBI and
the PBA. Based on a combination of data coming from self-
reported PB measures, PB clinical judgments, and a bio-
logical measure of chronic stress, our analyses yielded the
following clinical cutoffs: a score of 74.6 for the PBI and
86.3 for the PBA. Such values were the most conservative
that emerged from the analysis strategy, in particular from
the analysis of the PBI and PBA means of parents classified
as cases, that is, suffering from impairing PB levels. Less
conservative cutoff values resulted from the ROC analyses:
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53.7 for the PBI and 52.7 for the PBA. As explained in the
preregistration, we suggest using the most conservative val-
ues (i.e., 74.6 and 86.3 for the PBI and PBA, respectively)
as clinical cutoffs that indicate the presence of the most
severe levels of PB.

However, while most cutoff research leads to a single
cutoff score distinguishing between patients with and with-
out the condition under study, we would suggest employing
the less conservative values (i.e., 53.7 and 52.7, respec-
tively) as risk indicators of moderate PB severity. Such cut-
offs should be used to signal parents for whom a more
in-depth assessment is needed to ascertain whether their
suffering requires attention, support, or a specific interven-
tion for PB even if they do not reach the highest threshold.
Indeed, the less conservative cutoffs inform us that also par-
ents with lower PBI and PBA scores may feel the need to
seek treatment, perceive their distress as serious and impair-
ing, and be deemed to be in great suffering by expert judges.
We cannot exclude that low scores on questionnaires may
be the effect of social desirability: shame and fear of judg-
ment that often accompany the experience of burned-out
parents (Hubert & Aujoulat, 2018) may lead them to under-
report their symptoms (Roskam et al., 2017).

The idea to use the most conservative values as clinical
cutoffs stems from our will to avoid overdetection of the PB
condition (i.e., minimizing false positives). The suggestion
to use the less conservative values as risk indicators of mod-
erate PB severity aims to avoid suffering parents with lesser
symptoms going unnoticed (i.e., minimizing false nega-
tives). From this perspective, the current findings provide
practitioners with two useful benchmarks to facilitate iden-
tifying not only parents suffering from the most severe lev-
els of PB but also parents suffering from lesser levels who
may need help . Classifying parents into one of these sever-
ity ranges based on their PBI and/or PBA scores may be
highly informative as a starting point for assessment and
treatment decisions.

Importantly, the severity ranges do not undermine the
notion of PB as a continuum nor the use of continuous
scores. It is preferable to treat PB as a continuum in most
research situations, and even in clinical settings, the very
score of the parent will always be more informative than a
simple category. Indeed, a parent with a PBA score of 3 is
clearly not comparable to a parent with a score of 51, even
if they both fall into the “not in PB” category according to
the abovementioned cutoffs, and a parent with a score of 87
is not comparable to a parent with a score of 130, even if
they both fall into the “suffering from the most severe PB
levels” category. Furthermore, cutoff scores should not be
used as the sole criterion while assessing potentially burned-
out parents. The assessment and treatment planning should
integrate results from multiple psychological tests and clini-
cal interviews and consider differential diagnoses (e.g., job
burnout and depression; Mikolajczak et al., 2020) to obtain

a complete clinical picture of the parent and ascertain the
sources of their suffering.

Without undermining the value of continuous scores and
comprehensive assessment, these cutoffs nevertheless make
an important contribution to the PB literature on account of
their implications for identifying, treating, and preventing
this condition. As regard implications for identification and
treatment, the highest cutoffs provide practitioners and
researchers with clear clinical benchmarks. Clinicians in
search of cutoffs to validate their suspicion of PB can now
rely on more stringent and reliable cutoff scores than the
values used in previous studies, which were arbitrarily cho-
sen and based solely on self-reported information. These
arbitrary cutoffs can now be replaced by more rigorous val-
ues resulting from the implementation of a multi-informant
and multimethod approach, whereby the limitations of one
criterion are offset by the strengths of the others (Hajian-
Tilaki, 2013).

Beyond their usefulness in clinical settings, cutoff scores
were also awaited by PB researchers to move a step forward
in the investigation of PB prevalence. Prevalence—the pro-
portion of people affected by a particular condition in a
given location at a particular time—is among the most fun-
damental measures in epidemiology. Prevalence estimates
are indeed essential for three reasons (Ward, 2013). First,
they are indispensable for public health policy decision-
making: A high number of parents with burnout warrant
preventive actions (whose success will be appraised by
comparing prevalence estimates) and require training and
staffing more professionals than a low number. Second,
they provide a useful context for clinical decision-making:
If PB is more common than, say, myalgic encephalomyeli-
tis, it would be useful information in evaluating a stay-at-
home mother describing intense fatigue. Third, prevalence
estimates are important to compare disease burden across
locations or time periods. Without prevalence estimates, it
is difficult to judge whether PB is a growing, stable, or
decreasing phenomenon. In order to progress on the issue of
prevalence, clinical cutoffs were needed, and this study
constitutes an important step to this end.

This study represents the first systematic attempt to
derive reliable cutoff scores for PB. Despite its strengths, it
is not without limitations. The preregistered methodology
employed in this study has the strengths of having been
conceived by a pool of 13 experts and based on a careful
literature review on the cutoff determination. This method-
ology attempted to offer a rigorous procedure to deal with
the lack of benchmarks in this domain. Future investiga-
tions should, however, verify the relevance of the cutoffs
obtained in this study in other samples and contexts and
investigate their predictive properties in the short and long
terms. This would be of particular relevance for the cutoffs
that constitute risk indicators of moderate PB severity as it
would allow testing of whether and how likely parents who
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suffer from lesser PB levels tend to develop more severe PB
levels, with critical clinical implications. Furthermore, in
our analysis strategy, we anticipated the possibility of
obtaining different cutoffs, which led us to set guidelines on
the interpretation of more and less conservative cutoffs.
However, this strategy would have been more robust if we
had set an algorithm a priori with specific requirements in
terms of sensitivity and specificity (for instance, select the
cutoff values that produce the highest specificity, without
decreasing sensitivity below 0.70 for any criterion). If we
had the opportunity to redo the study from scratch, we
would add this important step.

Second, results observed on the PB biological indicator
suggest that HCC might not be able to discriminate
between higher and lower levels of PB symptoms as
assessed via the PBI and PBA. In the preregistration phase,
we had sound reasons to believe in the usefulness of con-
sidering HCC among PB indicators (Brianda, Roskam, &
Mikolajczak, 2020; Brianda, Roskam, Gross, et al., 2020).
Yet, the sensitivity and specificity of the cutoff values
obtained from the HCC indicator were very low, as was
the PBI and PBA ability to discriminate between cases
versus controls according to this indicator. One possible
explanation may lie in the fact that cortisol concentrations
also—or mainly—depend on factors other than PB (e.g.,
other sources of stress or exhaustion). Future studies are
needed to address the convergence between the physiolog-
ical and psychological levels of PB (Semmer et al., 2003)
and clarify the utility of considering HCC as a biological
marker of PB.

Finally, a further limitation concerns the homogeneous
nature of the sample and the presence of unequally distrib-
uted variables. Participants in this study were predomi-
nantly women with medium to high levels of education,
partnered, and employed. The underrepresentation of
fathers and the high percentage of parents with a university
degree or higher have been observed in several studies in
the PB field (see, e.g., Mikolajczak et al., 2018, 2019).
Moreover, the very small number of unemployed parents in
the total sample (only 38 out of 192 participants) and the
almost complete absence of unemployed parents in the sub-
sample recruited as a control (only two parents) represent a
major sampling limitation of the present study. The under-
representation of unemployed participants has already been
observed in the PB literature (see, e.g., Lindstrom et al.,
2011; Roskam et al., 2021). As for the findings of the pres-
ent study, it does not allow us to ascertain the relevance of
the cutoffs for all parents regardless of their employment
status. The results of the additional analyses performed on
the homogeneous sample of employed parents would sug-
gest that work status was not a confounding variable in the
determination of the cutoffs in this study. However, to
definitively rule out the hypothesis, the same analyses
would have to be replicated on a homogeneous sample of

unemployed parents (which was impossible with our data
because of the aforementioned very small number of unem-
ployed parents). Therefore, future studies should verify the
relevance and generalizability of the cutoffs determined in
this study with more representative samples of case and
control parents, and notably with a more representative
number of unemployed parents. Such studies could, for
instance, implement alternative methods to self-selection
for the participants’ recruitment (see, e.g., the Aunola and
colleagues’ (2020) recruitment strategy to increase fathers’
participation).
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Notes

1. Several of these validation articles have already been pub-
lished, and others are currently in press in a special issue
devoted to the measurement of PB in New Directions in
Child and Adolescent Development (https://onlinelibrary.
wiley.com/doi/10.1002/cad.20286).

2. The categories of “moderate” and “severe burnout” were
chosen a priori and agreed upon by the team of 13 experts
who participated in the design of the analysis procedure as
both worthy of clinical attention.

3. The threshold of seven for classifying PB levels was the
result of an a priori choice agreed upon by the 13 experts.
Scores equal to or greater than seven would allow for identi-
fying parents who fall in the upper portion of the distribution
for their PB level and thus most likely suffering from higher
degrees of PB.

4. This value was identified by Manenschijn et al. (2012) as
the threshold that distinguishes people with a medical hyper-
cortisolism condition from healthy controls. In their study,
HCC was measured using the same analytical procedure as
that used in the present study. Given the lack of validated
normative references for HCC in burnout literature, we chose
to rely on this value as the most relevant to identify clinically
significant HCC.

5. The preregistered procedure resulted from the joint work of
13 experts. First, the principal investigators of the study (first,
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second, and last author) conceived the procedure based on Demetriou, C., Ozer, B. U., & Essau, C. A. (2015). Self-report
a review of the existing literature on cutoffs determination questionnaires. In R. L. Cautin, & S. O. Lilienfeld (Eds.), The
in clinical psychology, as well as on their expertise in the encyclopedia of clinical psychology (pp. 1-6). John Wiley.
field of PB. After the completion of the data collection, the https://doi.org/10.1002/9781118625392.wbecp507
procedure was sent to the 10 co-authors (i.e., the pool of eight Fluss, R., Faraggi, D., & Reiser, B. (2005). Estimation of the
judges and two additional external researchers, both experts Youden Index and its associated cutoff point. Biometrical
in PB, who did not take part in the evaluations or other previ- Journal, 47(4), 458-472. https://doi.org/10.1002/
ous steps of the study) for revision and approval. bim;j.200410135
Hajian-Tilaki, K. (2013). Receiver operating characteristic (ROC)
curve analysis for medical diagnostic test evaluation. Caspian
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