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Abstract

Receiving a positive expanded newborn screening result is highly stressful for parents. This study aimed to examine parent—
clinician concordance in perceived severity, to investigate its association with parental emotional distress at baseline and six
months after communication, and to explore the interdependence between perceived severity and perceived control within
parental dyads. A total of. 171 mothers and 168 fathers reported parental distress and completed the Impact of Event Scale—
Revised and the Emotion Thermometers. Perceived severity and control were measured using single-item Likert scales reflect-
ing subjective appraisals at the time of disclosure. For 147 parents (74 mothers and 73 fathers), a clinician-rated severity score
was available. An Actor—Partner Interdependence Model with indistinguishable dyads was applied to 115 parental couples. Most
parents (61.9%) rated their child’s condition as more severe than the clinician. At baseline, higher parental severity ratings rela-
tive to clinicians were associated with higher distress and post-traumatic symptoms. No differences were observed at 6 months.
Higher perceived severity in one parent was associated with lower perceived control in the partner (= —0.207, p =.004).
Conclusion: Differences between parental and clinician perceptions of severity are common following positive ENBS com-
munication and are associated with elevated early parental distress. Psychosocial support may benefit from adopting a dyadic
perspective, acknowledging that each parent’s appraisal of the situation can shape the partner’s adjustment.

What is Known:

® Receiving communication of positivity at the ENBS can be highly stressful for parents.

® Parents’ perceptions of disease severity play an important role in their psychological adjustment.

What is New:

® Parent—clinician misalignment in perceived severity is frequent after positive ENBS communication and is associated with higher early
parental distress.

o Parental perceptions of severity and control show significant dyadic interdependence within couples, high lighting parental adjustment as a
relational process.
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Introduction

Although ENBS aims to promote early detection and improved
clinical outcomes, the initial disclosure of a suspected condi-
tion often occurs when the infant is asymptomatic, and the
diagnostic picture remains uncertain. The communication of a
positive result from neonatal screening for metabolic diseases
can significantly affect family well-being, often generating
considerable emotional distress and uncertainty while await-
ing confirmatory diagnostic tests [1-6]. In this context, parents
are abruptly confronted with the possibility of a serious health
threat, frequently before confirmatory testing is completed.
Previous research has consistently documented high levels
of parental distress, anxiety, and post-traumatic symptoms fol-
lowing the communication of a positive screening result, even
in cases later classified as false positives or variants of uncertain
significance [1-6]. Parental adjustment appears to be influenced
not only by the objective diagnostic outcome but also by how
the information is communicated and interpreted [7-9].
Within stress appraisal models and illness representation
frameworks, emotional responses to health-related threats are
shaped by individuals’ subjective appraisals of the illness, par-
ticularly perceptions of its severity and controllability [10, 11].
According to cognitive models of stress and illness
representation, perceived severity reflects the anticipated
seriousness and consequences of the condition, whereas
perceived control refers to the extent to which individuals
believe they can manage or influence the situation. Both
dimensions are central to psychological adjustment: higher
perceived severity and lower perceived control are consist-
ently associated with increased distress in medical contexts
[7, 8, 12]. In the newborn screening setting—characterized
by uncertainty, limited experiential knowledge, and reliance
on professional guidance—parents’ appraisals are likely to
be strongly influenced by the clinical encounter in which
the result is communicated. Furthermore, families’ percep-
tion of disease severity can influence their ability to tolerate
uncertainty, their subsequent search for information [13],
and their healthcare utilization [15]. Therefore, effective
communication must go beyond simply delivering factual
content. Communication is a relational process in which
meanings are co-constructed, and requires the creation of a
relational space that fosters comprehension and emotional
validation [15]. While some studies have investigated the
psychosocial impact of positive newborn screening results
on parents [2, 4, 16, 17] or patients [18], none has assessed
the level of concordance between parents and clinicians
regarding the perceived severity of the condition.
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In this regard, the degree of alignment between parents’
and clinicians’ perceptions of the child’s condition may rep-
resent an important yet understudied factor. Parent—clinician
concordance can be conceptualized as the extent to which par-
ents’ illness representations align with the professional frame-
work that guides medical assessment and decision-making.
In other pediatric and medical contexts, lower concordance
regarding symptom severity or prognosis has been associ-
ated with poorer psychological adjustment, reduced trust, and
greater emotional burden [19, 20]. Misalignment may reflect
differences in access to information, emotional processing, and
tolerance for uncertainty, and could signal a relational gap in
mutual understanding. In the ENBS context, where parents
depend heavily on clinicians to interpret ambiguous results,
such discordance may amplify uncertainty, undermine per-
ceived control, and intensify distress. Despite its potential
clinical relevance, parent—clinician concordance in perceived
severity has not been examined in the context of newborn
screening.

Beyond the parent—clinician relationship, illness apprais-
als are embedded within family systems. Parental responses
to a child’s health threat are rarely independent; rather, they
unfold within a dyadic process of shared meaning-making and
mutual emotional regulation. Dyadic coping and interdepend-
ence models [21] suggest that one partner’s appraisal of threat
can influence the other partner’s sense of control and emo-
tional adjustment.

Understanding whether and how parents’ perceptions of
severity are interrelated within couples may therefore provide
important insights into the relational dynamics that shape early
adaptation to a positive screening result, ultimately informing
more effective psychoeducational interventions.

Based on the existing gaps in the literature and the practi-
cal implications, this study aimed to (i) assess the level of
concordance between clinicians and parents regarding the
perceived severity of the child’s condition following the com-
munication of a positive newborn screening result; (ii) verify
whether this concordance predicts parental distress both imme-
diately after the communication and six months later; and (iii)
explore, within parental dyads, how each parent’s perceived
severity relates to their own and their partner’s perceived con-
trol over the situation. By integrating individual and dyadic
perspectives, this study seeks to clarify the psychological and
relational processes underlying parental adjustment in the early
phase following positive newborn screening communication.

Methods
Study design and setting

This study is part of a broader longitudinal observa-
tional project investigating the psychological impact of
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communicating a positive expanded newborn screening
(ENBS) result for metabolic diseases in Italy [7]. The study
was conducted between 2019 and 2022 at three metabolic
clinical centers in the Lombardy Region (Italy), where con-
firmatory diagnostic evaluations are performed following
positive ENBS results.

This study was not preregistered. The analyses should
therefore be considered observational and, in some cases,
exploratory.

This study was approved by the Ethical Committees of
the three Metabolic Clinical Centers (MCC) involved (Com-
itato Etico Brianza, protocol no. 2955/2019).

Participants and procedure

Eligible participants were mothers and fathers of newborns
who received a positive ENBS result for a suspected meta-
bolic disorder and were referred to one of the participating
metabolic clinical centers for confirmatory testing.

Baseline assessment (T0) was administered after parents
received the initial communication of the positive screening
result and before the early phase of confirmatory diagnostic
evaluation. At this time point, parents had been informed of
the suspected condition but, in most cases, did not yet know
the final diagnostic outcome (true positive, false positive,
or variant of uncertain significance). Six months later (T1),
parents were invited to complete the same set of question-
naires again. Questionnaires were completed independently
by mothers and fathers.

Clinicians responsible for communicating the positive
screening result were asked, immediately after the disclo-
sure, to independently rate the perceived severity of the sus-
pected condition.

Because not all parents completed both waves and not
all cases had available clinician ratings, different analytic
subsamples were used depending on the research question.
The details of participants across study phases and analytic
samples are reported at the beginning of each section.

Measures

At baseline, parents completed a survey including socio-
demographic information (gender, age, and education level)
and validated instruments assessing study constructs.

The traumatic impact of the communication was meas-
ured with the Impact of Event Scale-Revised (IES-R) [22],
a 22-item self-report questionnaire assessing distress related
to traumatic events over the past 15 days. Responses are
rated on a 5-point Likert scale ranging from “not at all”
to “extremely.” Scores >33 indicate a possible diagnosis of
post-traumatic stress disorder (PTSD).

Levels of distress, anxiety, depression, and anger were
assessed using the emotion thermometers (ET) [23], a

visual-analog tool consisting of four separate thermometers
measuring distress, anxiety, depression, and anger experi-
enced during the past week. Ratings are made on a 0-10
scale ranging from “none” (0) to “extreme” (10), with a cut-
off >4 indicating clinically relevant emotional upset.

Parental perceived severity and control were measured
using two single-item questions: “How severe do you con-
sider your child's health condition to be?”” and “How much
control do you feel you have over your child's health condi-
tion?”. Responses were rated on a 7-point Likert scale rang-
ing from “O=not at all” to “7 =extremely.”

At 6-month follow-up, parents completed the same set of
questionnaires, that is, IES-R, ET, and the two ad hoc items.
The survey took approximately 10 min.

After the initial communication, clinicians were asked
to indicate their assessment of the severity of the child’s
condition on a 7-point Likert scale ranging from “O=not at
all severe” to “7 =extremely severe.”

No standardized definition of “severity” was provided to
parents or clinicians; responses therefore reflect subjective
appraisals.

Concordance operationalization

To examine parent—clinician concordance in perceived
severity at baseline, parental severity ratings were compared
with clinician ratings referring to the same case. In the pri-
mary analysis, concordance was operationalized categori-
cally by classifying parents into three groups:

— Concordant: parent and clinician provided the same
severity rating.

— Parent overestimation: the parent rated the condition as
more severe than the clinician.

— Parent underestimation: the parent rated the condition as
less severe than the clinician.

This classification approach was chosen to facilitate clini-
cal interpretability of directional discrepancies.

In addition, sensitivity analyses were conducted using
continuous discrepancy scores (parent rating minus clini-
cian rating) to examine whether results were consistent when
severity differences were modeled dimensionally.

Statistical analysis

Descriptive statistics (means, standard deviations, and fre-
quencies) were calculated for all variables. Group compari-
sons were conducted using chi-square tests for categorical
variables and either independent #-tests or Mann—Whit-
ney U-tests for continuous variables, based on normality
assumptions. Z-tests were used to assess proportions.
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To examine whether parent—clinician concordance in
perceived severity was associated with parental distress,
participants were classified into three groups (concordant,
parent overestimation, parent underestimation), and group
differences in distress were examined using Kruskal-Wallis
tests. Follow-up pairwise comparisons were corrected using
a Bonferroni adjustment. As a sensitivity analysis, concord-
ance was also examined using polynomial regression models
including standardized parent and clinician severity ratings,
their interaction, and quadratic terms.

To explore the role of concordance over time, the same
group comparisons were conducted separately at baseline
(TO) and follow-up (T1), acknowledging that these analy-
ses were timepoint-specific rather than modeling change
longitudinally.

Finally, to explore whether and how the mother—father
dyad members’ ratings of the perceived severity of the
child’s condition affected their individual perception of
control, we employed an Actor—Partner Interdependence
Model (APIM) using an indistinguishable dyads regression
approach [24, 25]. This analytic framework accounts for the
interdependence between dyad members, allowing for the
estimation of both actor effects (the effect of a parent’s own
perception of severity on their own perceived control) and
partner effects (the effect of a parent’s perception of severity
on the partner’s perceived control).

Following standard recommendations for dyadic data
analysis [25], we first tested whether dyad members (mothers
vs fathers) could be empirically distinguished by examining
differences in actor and partner effects by parent role. Inter-
action terms between parent role and both actor and part-
ner severity were not statistically significant (actor Xrole:
p=0.971; partner X role: p=0.871), indicating that mothers
and fathers did not differ in the strength of these associa-
tions. Therefore, dyads were modeled as indistinguishable in
order to obtain a more parsimonious model given the avail-
able sample size. All analyses were conducted using SPSS
28. Statistical significance was set at p <0.05.

Results
Sample characteristics

The overall sample included 171 mothers and 168 fathers
(M =34.74 years, SD= +5.5), the majority of whom were
Italian nationals (90%) and had at least a high school educa-
tion (85.2%). Slightly more than half were first-time parents
(54.6%). Their children (N=158) were screened positive for
arange of metabolic conditions, most commonly beta-oxida-
tion cycle disorders (56.6%), followed by organic acidurias
(10.4%) and biotinidase deficiency (9.5%). After confirma-
tory diagnostic testing, screening outcomes were classified
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as true positive, false positive, or variants of uncertain sig-
nificance (VUS)/heterozygous carrier. Sample characteris-
tics are reported in Table 1.

Because not all parents completed all measures, and clini-
cian ratings were not available for all cases, different analytic
subsamples were used depending on the research question.
Analyses involving parent—clinician concordance were con-
ducted on the subsample for whom clinician severity ratings
were available, whereas dyadic analyses were conducted on
couples with complete data from both parents.

Perceived severity: Concordance between parents
and clinicians

Parent—clinician concordance in perceived severity was
examined at baseline using the subsample of parents for
whom both parent and clinician severity ratings were avail-
able (N= 147, 74 mothers and 73 fathers).

Table 1 Sample characteristics

Parents N= 340

Age in years (mean =+ standard deviation) 34.74 (£5.5)
Gender

Female 171 (50.3%)
Male 168 (49.4%)
Not reported 1 (0.3%)
Educational level

Year 5 40 (11.7%)
Year 12 139 (40.9%)
Bachelor’s degree or higher 90 (26.5%)
Not reported 71 (20.9%)

Parental experience
First child
Second or subsequent child

147 (43.2%)
122 (35.9%)

Not reported 71 (20.9%)
Nationality

Italian 261 (76.8%)
Other 29 (8.5%)
Not reported 50 (14.7%)
Children N=158

Screening diagnosis

Beta-oxidation cycle disorders 90 (56.6%)
Organic acidurias 16 (10.4%)
Aminoacidopathies 11 (7.0%)
Biotinidase deficiency 15 (9.5%)
Galactosemia 10 (6.3%)
Phenylketonuria 16 (10.1%)
Test results

True positive 41 (25.9%)
False positive 75 (47.5%)
VUS cases/heterozygous carrier 42 (26.6%)
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To assess the degree of concordance between parents and
clinicians in their perception of the severity of the child’s
condition, participants were classified into three groups
based on the difference between their self-reported severity
ratings and those provided by the clinician who communi-
cated the screening result. The three categories were parent-
same (ratings matched), parent-overestimation (parent rated
the condition as more severe than the clinician), and parent-
underestimation (parent rated it as less severe).

As shown in Table 2, at baseline, only a minority of par-
ents provided severity ratings identical to the clinician. The
majority of parents rated the condition as more severe than
the clinician did, whereas a smaller proportion rated it as
less severe. When examined separately, z-tests for propor-
tions revealed no statistically significant differences between
mothers and fathers in the distribution across the three con-
cordance categories (same values z= —0.05, p =0.96; par-
ents’ overestimation z=0.40, p =0.68; parents’ underestima-
tion z= —0.56, p=0.58), suggesting that misalignment with
clinician ratings was consistent across parent roles.

When considering the type of diagnostic outcome—true
positive, false positive, or variant of uncertain significance
(VUS)/heterozygous carrier—no statistically significant dif-
ferences were found in the distribution of concordance cat-
egories across diagnostic groups, X2(4)=5.795, p=0.215.
As shown in Table 3, most parents tend to overestimate the
severity of their child’s condition, regardless of the diagnos-
tic category (ranging from 60.0% in true positives to 72.3%
in false positives and 54.5% in VUS cases). The underesti-
mation pattern remained relatively infrequent across all three
outcome types.

Association between severity concordance
and emotional distress

To explore whether differences in the concordance between
parents’ and clinicians’ perceptions of the severity of the
child’s condition were associated with parental emotional
distress, a series of non-parametric analyses were conducted
at baseline (T0O) and follow-up (T1), using the ET-Stress and
the IES-R.

At baseline (T0), a Kruskal-Wallis test revealed statisti-
cally significant differences in distress scores (ET-Stress)

Table 2 Distribution of parents across severity concordance catego-
ries compared to clinicians, by parent role (mothers vs. fathers)

All parents Mothers Fathers
Same values 40 (27.2%) 20 (27%) 20 (27.4%)
Parent’s overestimation 91 (61.9%) 47 (63.5%) 44 (60.3%)
Parent’s underestimation 16 (10.9%) 7 (9.5%) 9 (12.3%)
Total 147 (100%) 74 (100%) 73 (100%)

Table 3 Distribution of parental concordance categories with clini-
cian severity ratings by diagnostic outcome (true positive, false posi-
tive, VUS/heterozygous carrier)

True positive  False positive VUS/het-
erozygous
carrier

Same values 10 (33.3%) 10 (21.3%) 19 (28.8%)
Parent’s overestimation 18 (60%) 34 (72.3%) 36 (54.5%)
Parent’s underestimation 2 (6.7%) 3(6.4%) 11 (16.7%)
Total 30 (100%) 47 (100%) 66 (100%)

among parents categorized into three concordance groups:
“parent-same” (n=35), “parent-overestimation” (n="72),
and “parent-underestimation” (n=15), X2(2) =8.142,
p=0.017. Post hoc pairwise comparisons with Bonfer-
roni correction showed that parents who overestimated the
severity of the condition reported significantly higher lev-
els of distress (M =6.58) than those who underestimated it
(M =4.47; p=0.005). No significant differences emerged
for the parent-same group (M =5.89). Similarly, the
IES-R total score at TO showed a statistically significant
difference between concordance groups, X2(2) =8.240,
p=0.016. Again, post hoc comparisons indicated that the
parent-overestimation group reported significantly higher
post-traumatic symptomatology (M =3.79) compared to
the parent-underestimation group (M =3.19, p=0.005),
with no significant differences involving the parent-same
group (M =2.65).

Descriptive statistics for distress measures across con-
cordance groups are presented in Table 4.

To further examine the robustness of these findings,
concordance was also modeled as a continuous construct
using polynomial regression models including standard-
ized parent and clinician severity ratings, their interac-
tion, and quadratic terms. Results showed that higher
parental severity ratings were significantly associated
with greater parental distress (B =1.26, p <0.001),
whereas clinician severity was not associated with dis-
tress (p =0.863). The interaction term showed a small,
non-significant effect (p =0.099), suggesting a potential
role of discrepancy. Overall, the pattern of results was
consistent with the categorical analyses, supporting the
robustness of the findings across different operationali-
zations of concordance.

At follow-up (T1), distress measured with the ET-Stress
showed a non-significant association across concordance
groups, X2(2)=5.343, p=0.069, with the same group
structure (“parent-same”: n=11, “parent-overestimation’:
n =24, “parent-underestimation”: n=>5). Similarly, post-
traumatic symptoms at T3 (IES-R total) did not differ sig-
nificantly by concordance group, X2(2) =1.241, p=0.538.
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Table 4 Parental distress across concordance groups at baseline

ET-Stress mean (SD) IES-R mean (SD)

N (%) N (%)
Same values 5.89 (£2.8) 2.65 (+1.94)
35 (28%) 40 (29%)
Parent’s overestimation ~ 6.58 (+2.72) 3.79 (£2.08)
72 (59%) 80 (59%)
Parent’s underestimation 4.47 (+2.53) 3.19 (£2.57)
15 (13%) 16 (12%)
Total 6.12 (+2.79) 3.38 (£2.15)
122 (100%) 136 (100%)

Dyadic analysis: Perceived severity and control

Dyadic associations between perceived severity and per-
ceived control were examined using an Actor—Partner Inter-
dependence Model (APIM) in the subsample of parental
couples with complete data from both partners (115 dyads).

This model accounted for the non-independence of
responses within parental dyads and allowed for the simul-
taneous estimation of actor and partner effects. The model
revealed a negative actor effect (= —0.134, p=0.061),
indicating a trend whereby parents who perceived the con-
dition as more severe tended to report lower levels of control
over the situation, although this effect did not reach statisti-
cal significance.

More notably, a significant negative partner effect was
found (f= —0.207, p=0.004), indicating that when one
parent perceived the child’s condition as more severe, their
partner also felt significantly less in control. A summary of
the APIM results is presented in Table 5.

Discussion

This study sought to examine the psychological and inter-
personal impact of receiving a positive result at the ENBS
for metabolic conditions and examined two distinct but com-
plementary processes. First, we investigated parent—clinician
concordance in perceived illness severity and its associa-
tion with parental emotional distress. Second, we examined
dyadic processes within parental couples, focusing on how

Table5 The Actor-Partner Interdependence Model demonstrating
the actor and partner relationship of perceived severity of the child’s
condition to perceived control over the situation

Severity B Standard Error t p-value
Actor -0.134 0.071 —1.886 0.061
Partner —0.207 0.071 -2.909 0.004

@ Springer

each parent’s appraisal of illness severity was associated
with their own and their partner’s perceived sense of control.

First, our findings revealed that only about one in four
parents perceived the severity of their child’s condition simi-
larly to the clinician. A majority (nearly 62%) rated the con-
dition as more severe, regardless of whether the subsequent
diagnosis was a true positive, false positive, or a variant of
uncertain significance. The differences in perceived sever-
ity were consistent across diagnostic outcomes and parent
roles (mothers and fathers), with no statistically significant
differences detected.

These findings indicate that differences in perceived
severity are highly prevalent in the immediate aftermath of
result disclosure and appear to reflect a generalized psycho-
logical response rather than being strictly driven by objec-
tive diagnostic status. Previous research confirmed that par-
ents’ interpretations of the child’s health threat, including
perceptions of illness severity and vulnerability, can signifi-
cantly influence emotional responses following positive or
uncertain screening results [2, 7, 12].

Although the present study primarily focused on parents
who perceived the condition as more severe than the clini-
cian, two additional patterns of appraisal emerged. Within
illness representation frameworks, alignment between
patients’ or families’ appraisals and clinicians’ perspectives
may reflect a shared understanding of the clinical situa-
tion, effective communication, and shared meaning-making
regarding the health threat [10].

Only 16 parents perceived the condition as less severe than
the clinician, and this pattern can be accounted as a cop-
ing strategy to buffer emotional distress [30], or as a limited
understanding of the medical implications of the screening
result [31]. Future research should examine how these differ-
ent appraisal patterns emerge during the communication pro-
cess and how they influence parental adjustment over time.

Importantly, these findings do not allow us to conclude
that parental ratings were inaccurate or distorted, nor that
clinicians’ ratings represented an objective or “correct”
benchmark. Perceived severity was assessed as a subjective
appraisal, and parents and clinicians likely relied on partially
different informational bases and experiential frameworks
when formulating their judgments. While clinicians may rely
on epidemiological knowledge, prognostic expectations, and
professional experience with multiple cases, parents may
primarily rely on emotional salience, uncertainty, imagined
future scenarios, and perceptions of the communication they
receive from clinicians. These distinct perspectives may rea-
sonably lead to systematic differences in severity appraisals
without implying error on either side.

Second, misalignment in perceived severity between
parents and clinicians was associated with higher levels of
parental emotional distress in the immediate phase follow-
ing result disclosure. At baseline, parents who perceived the
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condition as more severe than the clinician reported greater
emotional distress and more post-traumatic symptoms. How-
ever, this association was no longer significant at the 6-month
follow-up, suggesting that emotional responses may attenuate
over time as families receive additional information and the
diagnostic situation becomes clearer [32]. Given the reduced
sample size and small group sizes at T1, particularly in the
underestimation group, this finding should be interpreted
with caution, as the analyses may have been underpowered
to detect group differences. Therefore, the absence of signifi-
cant effects cannot be taken as evidence of a true attenuation
of the association over time. Because the baseline analyses
are cross-sectional, the direction of this association cannot
be determined. It remains unclear whether higher perceived
severity contributed to heightened distress, whether elevated
distress amplified perceived severity, or whether both pro-
cesses mutually reinforced one another.

Third, the dyadic analysis offered novel insights into how
parents jointly process the situation. Importantly, this dyadic
analysis does not capture concordance between parents and
clinicians, but rather the interdependence of parents’ own
appraisals within the couple, and reveals a significant partner
effect: the more one parent perceived the condition as severe,
the less control the other parent reported feeling over the situ-
ation. This effect remained significant even when controlling
for the actor effect, which itself showed only a statistical trend.

While most research on parental responses to newborn
screening has focused on individual parents, these findings
suggest that cognitive and emotional responses to the child’s
condition are not independent within couples but may influ-
ence each other through shared meaning-making processes and
emotional contagion. In line with dyadic and family-systems
perspectives, each partner’s appraisal of threat may shape the
other partner’s perceived capacity to manage the situation [33].
Together, these findings suggest that parental responses to pos-
itive newborn screening results should be conceptualized not
only at the individual level but also within relational contexts
involving both clinicians and parental dyads.

Although differences between parents’ and clinicians’
severity ratings may plausibly be influenced by how informa-
tion is framed, communicated, and emotionally processed [9,
27], communication quality and style were not directly meas-
ured in the present study. Therefore, any interpretation regard-
ing a “communication gap” must be considered hypothetical
rather than empirically demonstrated. Future research should
directly examine how specific communication strategies and
relational factors influence parental illness appraisals.

From a clinical perspective, the relevance of perceived
severity does not lie in whether parents’ appraisals are
“accurate” with respect to medical standards, but in the
fact that these appraisals are psychologically consequen-
tial. Higher perceived severity was associated with greater
early distress, and severity appraisals showed clear dyadic

interdependence. These findings suggest that explicitly
exploring how severe parents believe the condition to be
may offer clinicians a valuable window into the family’s
emotional state and perceived threat.

In this regard, a simple question such as the one used in
the present study (“On a seven-point Likert scale, from 1 not
at all serious to 7 very serious, how severe do you consider
your child's health condition?”’) posed both to clinicians and
parents could represent a low-cost, clinically feasible strat-
egy for assessing parents’ illness appraisal and identifying
potential differences in perception. When substantial mis-
alignment emerges, this may open opportunities for clarifica-
tion, discussion, and emotional support.

It is important to note that the goal of communicating a
positive screening result is not necessarily a perfect agree-
ment between clinicians and parents. Communication strate-
gies may vary depending on the clinical context and the fam-
ily’s emotional state. At times, clinicians may intentionally
emphasize the severity of the condition to enhance parental
awareness and engagement with clinical recommendations.
Conversely, in cases where families exhibit high levels of
anxiety, clinicians may opt for a more tempered approach
to avoid overwhelming them, even if this risks undercom-
municating the seriousness of the condition. These nuances
underscore the need for flexible, attuned communication
strategies. Therefore, the implementation of communica-
tion training specifically aimed at supporting the delivery
of positive newborn screening results is warranted, as high-
lighted in recent studies [7, 28, 29].

Taken together, the results of this study suggest that
interventions aimed at improving communication follow-
ing positive newborn screening results should consider not
only the informational content delivered to families but also
the relational context in which this information is conveyed.
Providing opportunities for parents and clinicians to openly
discuss their perceptions of illness severity may facilitate a
shared understanding of the clinical situation and mitigate
the emotional impact of the initial disclosure.

As the perceived severity of the child’s health condi-
tion is related to how parents receive the communication
and how their concerns are addressed, further studies are
needed to identify which aspects of the communication
process (i.e. the tone of voice, the verbal content, and the
nonverbal expression) and which features of the clinician
and of the family (tolerance of uncertainty, social support,
coping resources) modulate the perception of the disease
severity. Moreover, given the significant partner effect
observed, psychoeducational support strategies should
not be limited to individual parents but rather conceptual-
ized within a dyadic framework that recognizes how each
parent’s appraisal of the situation can influence the part-
ner’s perceived sense of control and overall psychological
adjustment.
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Limitations

Several limitations should be considered when interpreting
the results of this study. First, the small number of clini-
cians involved in the research may limit the generalizability
of the findings. Second, perceived severity and perceived
control were assessed using single-item measures without
established psychometric validation, and no standardized
definition of “severity” was provided to either parents or
clinicians. Consequently, substantial variability in interpre-
tation is likely.

Third, communication processes, prior parental knowl-
edge of the newborn screening process, and the clinical con-
dition, intolerance of uncertainty, and relationship quality
were not assessed and may have played a significant role in
shaping both severity appraisals and distress.

Finally, all key associations at baseline were cross-sec-
tional, preventing causal inference at both the individual and
dyadic levels.

Future studies should consider longitudinal and repeated
assessments of perceived severity and control, especially
within the first days and weeks following the disclosure,
to better understand how illness appraisals and emotional
responses evolve over time.

Conclusions

Perceived severity following positive newborn screening
communication varies substantially between parents and
clinicians and is associated with early parental distress as
well as dyadic processes of perceived control.

These findings underscore the clinical relevance of
exploring parents’ subjective illness appraisals during early
encounters and highlight the importance of conceptualizing
parental adjustment as a relational process involving both
clinician—parent and parent—parent dynamics.

Future longitudinal and multimethod studies are needed
to clarify the temporal dynamics linking communication
processes, severity perceptions, emotional distress, and
dyadic regulation within families.

Acknowledgements The clinical centers are affiliated members of
the European Reference Network for hereditary Metabolic Disor-
ders (MetabERN); thanks to Vera Marchetti for her assistance in data
collection.

Authors’ contributions Marco Bani was responsible for the conception
and design of this study and the acquisition of the data. He was respon-
sible for drafting and revising the article. Selena Russo was responsible
for the analyses, the interpretation of the data and for drafting and revis-
ing the article. Serena Gasperini, Viola Crescitelli, Francesca Menni,
Francesca Furlan, Francesco Tagliaferri, Graziella Cefalo, Sabrina
Paci, Giuseppe Banderali, Paola Marchisio, Adriana Balduzzi, Maria
Grazia Strepparava were responsible for the analysis and interpretation

@ Springer

of data and critically revising the article. All authors gave final approval
of this version to be published and agreed to be accountable for all
aspects of the work in ensuring that questions related to the accuracy
or integrity of any part of the work are appropriately investigated and
resolved. Marco Bani confirms that he had full access to all the data in
the study and takes responsibility for the integrity of the data and the
accuracy of the data analysis. All authors gave final approval of this
version to be published and agreed to be accountable for all aspects of
the work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved.

Funding Open access funding provided by Universita degli Studi di
Milano - Bicocca within the CRUI-CARE Agreement. This study was
funded by the School of Medicine and Surgery, University of Milano-
Bicocca (2018-ATE-0047). Open access founding provided by Univer-
sity of Milano-Bicocca within the CRUI-CARE Agreement.

Data availability The data that support the findings of this study are
available from the corresponding author upon reasonable request.

Declarations

Human studies and informed consent The study was approved by the
local medical ethical committees of all participating centers (Comi-
tato Etico Brianza, protocol n° 2955). All procedures followed were in
accordance with the ethical standards of the responsible committee on
human experimentation (institutional and national) and with the Hel-
sinki Declaration of 1975, as revised in 2000. All parents gave written
informed consent for this study.

Declaration of generative Al and Al-assisted technologies in the writing
process During the preparation of this work, the authors used Gram-
marly in order to improve readability. After using this tool, the authors
reviewed and edited the content as needed and take full responsibility
for the content of the publication.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Sandelowsky SA, McEwen A, Russell J, Boggs K, Junek R, Ella-
way C, Selvanathan A, Farrar MA, Bhattacharya K (2025) An
explorative qualitative study of the role of a genetic counsellor to
parents receiving a diagnosis after a positive newborn bloodspot
screening. Int J Neonatal Screen 11(2):32. https://doi.org/10.3390/
ijns11020032

2. Tluczek A, Ersig AL, Lee S (2022) Psychosocial issues related
to newborn screening: a systematic review and synthesis. Int J
Neonatal Screen 8(4):53. https://doi.org/10.3390/ijns8040053


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijns11020032
https://doi.org/10.3390/ijns11020032
https://doi.org/10.3390/ijns8040053

European Journal of Pediatrics ~ (2026) 185:315

Page90of9 315

10.

11.

12.

14.

15.

16.

Bani M, Russo S, Raggi E, Gasperini S, Motta S, Menni F, Furlan
F, Cefalo G, Paci S, Banderali G, Marchisio P, Biondi A, Strep-
parava MG (2023) Parents’ experience of the communication pro-
cess of positivity at newborn screening for metabolic diseases: a
qualitative study. Child Care Health Dev 49(6):961-971
Chudleigh J, Holder P (2024) Psychosocial impact of false-positive
newborn screening results: a scoping review. Children 11(5):507.
https://doi.org/10.3390/children11050507

Moody L, Atkinson L, Kehal I, Bonham JR (2017) Healthcare
professionals’ and parents’ experiences of the confirmatory test-
ing period: a qualitative study of the UK expanded newborn
screening pilot. BMC Pediatr 17(1):121. https://doi.org/10.1186/
s12887-017-0873-1

Chudleigh J, Holder P, Moody L et al (2021) Process evaluation of
co-designed interventions to improve communication of positive
newborn bloodspot screening results. BMJ Open 11(8):e050773.
https://doi.org/10.1136/bmjopen-2021-050773

Bani M, Russo S, Gasperini S, Crescitelli V, Menni F, Furlan F, Taglia-
ferri F, Cefalo G, Paci S, Banderali G, Marchisio P, Biondi A, Strep-
parava MG (2024Dec) Prevalence and predictors of parental distress
at the communication of positivity at newborn screening for metabolic
diseases: an Italian longitudinal study. BMJ Paediatr Open 12:8
Rajasekar P, Gannavarapu S, Napier M, Prasad AN, Vasudev A,
Mantulak A, Potter BK, Prasad C (2020) Parental psychosocial
aspects and stressors involved in the management of inborn errors
of metabolism. Molecular Genetics and Metabolism Reports
25:100654. https://doi.org/10.1016/.ymgmr.2020.100654

Street RL Jr, Makoul G, Arora NK, Epstein RM (2009) How does
communication heal? Pathways linking clinician-patient commu-
nication to health outcomes. Patient Educ Couns 74(3):295-301.
https://doi.org/10.1016/j.pec.2008.11.015

Hagger MS, Orbell S (2003) A meta-analytic review of the common-
sense model of illness representations. Psychol Health 18(2):141-
184. https://doi.org/10.1080/088704403100081321

Hagger MS, Orbell S (2022) The common sense model of illness
self-regulation: a conceptual review and proposed extended model.
Health Psychol Rev 16(3):347-377. https://doi.org/10.1080/17437
199.2021.1878050

Waisbren SE, Rones M, Read CY, Marsden D, Levy HL (2004)
Brief report: predictors of parenting stress among parents of children
with biochemical genetic disorders. J Pediatr Psychol 29(7):565—
570. https://doi.org/10.1093/jpepsy/jsh058

. Russo S, Greco B, Carcereri MS, Vissani S, Caviglia S (2024) Long-

term psychological support for families receiving communication
of positivity for metabolic diseases at newborn screening. JIM
1(1):e452. https://doi.org/10.61012_20242_452

van den Heuvel LM, van der Pal SM, Verschoof-Puite RK, Klap-
wijk JE, Elsinghorst E, Dekkers E, van der Ploeg CPB, Henneman
L (2024) Psychosocial impact of a true-positive, false-positive, or
inconclusive newborn bloodspot screening result: a questionnaire
study among parents. Int J Neonatal Screen 10(1):18. https://doi.
org/10.3390/ijns10010018

Teal CR, Street RL (2009) Critical elements of culturally competent
communication in the medical encounter: a review and model. Soc
Sci Med 68(3):533-543. https://doi.org/10.1016/j.socscimed.2008.
10.015

Harings T, Neininger MP, Eisenhofer S, Thiele AG, Kiess W,
Bertsche A, Bertsche T, Beblo S (2024) The impact of a child’s
inborn error of metabolism: the parents’ perspectives on restric-
tions, discrimination, family planning, and emergency manage-
ment. Orphanet J Rare Dis 19(1):313. https://doi.org/10.1186/
$13023-024-03315-6

Schnabel-Besson E, Garbade SF, Gleich F et al (2024) Parental and
child’s psychosocial and financial burden living with an inherited
metabolic disease identified by newborn screening. J Inherit Metab
Dis. https://doi.org/10.1002/jimd.12784

18. Sherlock C, Clarke K, Jordan N (2025) Psychosocial challenges
facing young people with inherited metabolic disorders and their
parents: a systematic review. JIMD Rep 66(2):¢70000. https://doi.
org/10.1002/jmd2.70000

19. Morell E, Miller MK, Lu M et al (2021) Parent and physician under-
standing of prognosis in hospitalized children with advanced heart
disease. ] Am Heart Assoc 10(2):e018488. https://doi.org/10.1161/
JAHA.120.018488

20. Rosenberg AR, Orellana L, Kang TI et al (2014) Differences in
parent-provider concordance regarding prognosis and goals of care
among children with advanced cancer. J Clin Oncol 32(27):3005—
3011. https://doi.org/10.1200/JCO.2014.55.4659

21. Bodenmann G, Falconier MK, Randall AK. Editorial: dyadic cop-
ing. Front Psychol. 2019;10:1498. Published 2019 Jun 27. https://
doi.org/10.3389/fpsyg.2019.01498

22. Weiss DS, Marmar CR (1996) The Impact of Event Scale - Revised.
In: Wilson J, Keane TM (eds) Assessing psychological trauma and
PTSD. Guilford, New York, pp 399-411

23. Mitchell AJ, Baker-Glenn EA, Granger L, Symonds P. Can the Dis-
tress Thermometer be improved by additional mood domains? Part I.
Initial validation of the Emotion Thermometers tool. Psychooncol-
ogy. 2010;19(2):125-133. https://doi.org/10.1002/pon.1523

24. Cook WL, Kenny DA (2005) The actor-partner interdependence
model: a model of bidirectional effects in developmental studies. Int
J Behav Dev 29(2):101-109. https://doi.org/10.1080/0165025044
4000405

25. Kenny DA, Kashy DA, Cook WL (2020) Dyadic data analysis. Guil-
ford Publications, New York

26. Cheng YY, Liu AK, Dai JZ, Zhuo YS, Liu P, Wu QY, Li ZH, Yang
QH (2025Jun) The dyadic relationship of illness perception and fear
of progression in patients with digestive system cancers and their
caregivers: an Actor-Partner Interdependence Model analysis. Stress
Health 41(3):¢70052. https://doi.org/10.1002/smi.70052

27. Guenther L, Gaertner M, Zeitz J (2021Jun) Framing as a concept
for health communication: a systematic review. Health Commun
36(7):891-899. https://doi.org/10.1080/10410236.2020.1723048

28. Bani M, Caviglia S, Bensi G et al (2024) Availability of psycho-
logical resources for parents receiving communication of positivity
at newborn screening for metabolic diseases in Italy. Eur J Pediatr
183(2):965-969. https://doi.org/10.1007/s00431-023-05337-x

29. Chudleigh J, Shakespeare L, Holder P, Chinnery H, Hack G, Gill
T, Gould R, Southern KW, Olander EK, Morris S, Bonham JR,
Simpson A, Moody L (2022Jul 27) Co-designing improved commu-
nication of newborn bloodspot screening results to parents: mixed
methods study. J Particip Med 14(1):e33485. https://doi.org/10.
2196/33485

30. Taylor SE, Brown JD (1988) Illusion and well-being: a social
psychological perspective on mental health. Psychol Bull
103(2):193-210

31. Farrell MH, Christopher SA, Tluczek A et al (2011) Improving com-
munication between doctors and parents after newborn screening.
WMI 110(5):221-227

32. Huang Y, Pan Y, Chen M et al (2022) The resilient process of the
family after diagnosis of childhood chronic illness: a qualitative
meta-synthesis. J Pediatr Nurs 67:¢180-e190. https://doi.org/10.
1016/j.pedn.2022.07.017

33. Bodenmann G (2005) Dyadic coping and its significance for mari-
tal functioning. In: Revenson TA, Kayser K, Bodenmann G (eds)
Couples coping with stress: emerging perspectives on dyadic cop-
ing. American Psychological Association, Washington, DC, pp
33-49

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.3390/children11050507
https://doi.org/10.1186/s12887-017-0873-1
https://doi.org/10.1186/s12887-017-0873-1
https://doi.org/10.1136/bmjopen-2021-050773
https://doi.org/10.1016/j.ymgmr.2020.100654
https://doi.org/10.1016/j.pec.2008.11.015
https://doi.org/10.1080/088704403100081321
https://doi.org/10.1080/17437199.2021.1878050
https://doi.org/10.1080/17437199.2021.1878050
https://doi.org/10.1093/jpepsy/jsh058
https://doi.org/10.3390/ijns10010018
https://doi.org/10.3390/ijns10010018
https://doi.org/10.1016/j.socscimed.2008.10.015
https://doi.org/10.1016/j.socscimed.2008.10.015
https://doi.org/10.1186/s13023-024-03315-6
https://doi.org/10.1186/s13023-024-03315-6
https://doi.org/10.1002/jimd.12784
https://doi.org/10.1002/jmd2.70000
https://doi.org/10.1002/jmd2.70000
https://doi.org/10.1161/JAHA.120.018488
https://doi.org/10.1161/JAHA.120.018488
https://doi.org/10.1200/JCO.2014.55.4659
https://doi.org/10.3389/fpsyg.2019.01498
https://doi.org/10.3389/fpsyg.2019.01498
https://doi.org/10.1002/pon.1523
https://doi.org/10.1080/01650250444000405
https://doi.org/10.1080/01650250444000405
https://doi.org/10.1002/smi.70052
https://doi.org/10.1080/10410236.2020.1723048
https://doi.org/10.1007/s00431-023-05337-x
https://doi.org/10.2196/33485
https://doi.org/10.2196/33485
https://doi.org/10.1016/j.pedn.2022.07.017
https://doi.org/10.1016/j.pedn.2022.07.017

	Perceived severity and parental distress after positive expanded newborn screening: parent–clinician concordance and dyadic processes
	Abstract
	Introduction
	Methods
	Study design and setting
	Participants and procedure
	Measures
	Concordance operationalization
	Statistical analysis

	Results
	Sample characteristics
	Perceived severity: Concordance between parents and clinicians
	Association between severity concordance and emotional distress
	Dyadic analysis: Perceived severity and control

	Discussion
	Limitations
	Conclusions
	Acknowledgements 
	References


