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Abstract

Expanded newborn screening (NBS) for genetic disorders has improved diagnosis of numerous treatable diseases, positively
impacting children’s health outcomes. However, research about the psychological impact of expanded NBS on families, especially
mothers, has been mixed. Our study examined associations between maternal experiences of expanded NBS and subsequent
psychosocial functioning and parenting stress in mothers whose infants received either true negative (TN), true positive (TP) or
false positive (FP) results after a 4- to 6-month period. The Parenting Stress Index and the Depression, Anxiety and Stress Scale
were used to assess symptoms of anxiety, stress and depression in 3 sets of mothers, whose infants received TN (n =31), TP (n
=8) or FP (n = 18) results. Multivariate analyses of variance (MANOVA) results revealed no significant differences among these
three groups of mothers regarding overall anxiety, stress and depression. However, FP mothers experienced lower levels of stress
related to their own health compared to TN group. Two potential trends were also identified; results suggested TN mothers might
experience higher levels of isolation than mothers in the TP group and that FP mothers might report higher stress levels in relation
to spousal relationships compared to the TN group. FP mothers seemed to report similar or better levels of psychosocial
functioning than TN mothers. Our findings are encouraging with respect to impacts of NBS on maternal well-being. We also
identify key areas for improvement (parental education) and research (isolation and spousal relationships).
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A small number of previous studies that focused on the
psychosocial impact of NBS found that parents of children
with conditions detected by NBS expressed lower stress and
more satisfaction with their support systems and healthcare
than those whose children were diagnosed with same con-
ditions based on clinical symptoms (i.e., those whose chil-
dren were not screened for the respective conditions) [3, 6].
There are clear medical and possibly parental psychosocial
benefits of expanded NBS for children who have the
screened diseases (i.e., those with true positive (TP) results).
However, the significant number of false positive (FP)
results generated by NBS are of concern in regards to the
psychosocial impact these results may have on parents [7,
8]. The literature exploring the intensity and duration of
impact of receiving FP screening results is mixed, with
some studies suggesting that this experience may have an
adverse effect on parents’ well-being, including increased
levels of guilt, poor self-esteem, anxiety and stigmatization
[9, 10], and that FP results may impact impressions of one’s
child and the quality of the parent—child relationship [9, 11].

Specifically, some researchers have proposed that parents
of children with FP results may be left with ongoing con-
cerns about their child’s health even though their child is not
ultimately diagnosed with a genetic condition—perhaps
because of misinformation about the results and their
implications, or because they are not confident in their
child’s health moving forward [9, 11, 12]. Others have
highlighted the possibility that FP results arising from
expansions to the NBS panel may be linked with parental
oversensitivity to physical and developmental symptoms
and increased anxiety about parenting [13]. Though find-
ings are varied, a recent study on NBS for medium-chain
acyl-CoA dehydrogenase (MCAD) deficiency found
increased physician and hospital visitations in FP infants
[14]. Other studies have also found positive screening
results (whether they are TP or FP after confirmatory test-
ing) elicit clinically significant psychosocial impacts in the
form of increased depressive symptoms and anxiety in the
majority of parents [15, 16]. Collectively, these findings,
along with other research, suggest that positive NBS results
that ultimately resolved as FP may have persisting negative
psychosocial effects on families [11, 17, 18]. Additionally,
the psychosocial well-being of parents of children with TP
results has received little attention.

Given that a mother’s thoughts, perceptions and beliefs
regarding her child are considered foundational to the
parent—child attachment relationship and subsequently
shape child outcomes across numerous developmental
domains [19], it is important to further efforts to clarify and
evaluate mothers’ experiences with the NBS process across
all types of results. Our study thus examines the psycho-
social well-being of mothers whose newborns received
NBS and subsequently received either a FP, TP or true
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negative (TN) result. Mothers were divided into these three
outcome groups and compared with regard to levels of
depression, anxiety and both general and parenting-specific
stress.

Materials and methods
Sample and procedure

This study was approved by the Health Sciences Ethics
Review Board at Western University, London, Ontario,
Canada. Informed consent was obtained from all partici-
pants. Mothers whose infants received an initial positive
screen for an inborn error of metabolism, an endocrine
disorder (congenital adrenal hyperplasia and congenital
hypothyroidism) or cystic fibrosis through NBS were
approached to participate in the study shortly after con-
firmatory testing was completed. This set of mothers was
grouped based on the final diagnosis of their child into the
TP or FP group. Mothers whose children screened negative
were recruited through the Child Development Centre at
Western University (London, Ontario, Canada) to form the
TN group. These mothers were participating in an unrelated
research project and had not participated in studies related
to NBS. Mothers were initially contacted by either the
treating physicians or the NBS coordinator at the London
Health Sciences Center, London, Ontario, Canada. Some
families chose not to participate in the study for a variety of
reasons including time commitment and lack of interest.
Only families that consented were followed after the initial
contact. Consenting mothers were contacted by a member
of the research team (who was not involved in the diagnosis
and treatment) when the child was approximately
4-7 months of age. Our exclusion criteria included mothers
with infants more than 8 months of age at the time of study
and/or presenting with major congenital anomalies or ser-
ious health diagnosis unrelated to NBS.

Mothers in the positively screened groups (TP and FP) were
offered the option of completing questionnaires at a designated
university research space or receiving them through the mail to
complete at home. Questionnaires administered at the uni-
versity took approximately 45 to 60 min to complete. All
mothers in the TN group completed their questionnaires at
home, independently but in the presence of the questionnaire
administrator. At the time of completing the questionnaires, all
mothers were aware of their child’s final diagnosis. No financial
compensation was offered to mothers in the positively screened
groups (TP and FP), but a small stipend was provided to the
mothers in the TN group as part of a separate and unrelated
study in which they participated. With no previous data
available, we used a medium effect size (f=0.25) as a con-
servative estimate to determine our sample size. We calculated
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that we would require a total sample size of 45 mothers, with
80% power and 5% significance.

Measures

The Depression, Anxiety and Stress Scale (DASS) [20] and the
Parenting Stress Index (PSI) [21] are self-report inventories that
were completed by all of the mothers. The correlation tables for
each of these measures are provided (Supplementary Tables 1-
3). The DASS consists of 3 subscales, each composed of 14
items, assessing depression, anxiety and stress, respectively.
Each item is rated on a 4-point severity/frequency scale that
describes the extent to which the state was experienced over the
past week. Scores are calculated by summing scores of the
relevant items within each subscale. The clinically normal
ranges of scores, as determined by heterogenous population
samples for the Depression, Anxiety and Stress subscales, are
0-9, 07 and 0-14, respectively [20]. Higher scores (outside of
the normal range) reflect greater clinical symptoms. The
internal consistency (i.e., Cronbach’s o) for each subscale has
been found to be high: DASS-Depression (0.96-0.97), DASS-
Anxiety (0.84-0.92) and DASS-Stress (0.90-0.95) [20].

The PSI measures stress related to parenting, relationships
with spouse, family and friends, feelings of competence, social
isolation and general health. It is composed of 101 Likert-scale
items rated from 1 (Strongly Agree) to 5 (Strongly Disagree).
This measure generates multiple subscale scores within two
broad domains: Child Domain and Parent Domain. The Child
Domain reflects stress related to the child’s characteristics with
the following subscales: Distractibility/Hyperactivity (assesses
behavioral characteristics reflecting symptoms of attention
deficit or hyperactivity disorder), Reinforces Parent (assesses
parent’s interactions with child as positively reinforcing), Mood
(assesses child’s affective status), Acceptability (assesses extent
of child characteristics meeting parental expectations), Adapt-
ability (assesses ability of child to change according to social
and physical environments) and Demandingness (assesses
parental experiences of child’s demands). The Parent Domain
captures stress related to the parenting role with the following
subscales: Competence (assesses extent of parent’s comfort and
actual capability in parental role), Isolation (assesses degree of
parent’s social support), Attachment (assesses parent’s sense of
closeness with child), Health (assesses contribution of parent’s
heath to overall parenting stress), Role Restriction (assesses
parent's sense of loss of identity and limited freedom),
Depression (assesses parent’s affective status) and Spouse
(assesses parent’s perception of support from spouse). Relevant
items in each subscale are summed to generate scores for
subscales. Total stress scores are derived by summing the Child
Domain total score and Parent Domain total score. Total stress
scores within the 16th—80th percentile (based on the consensus
matched population of the United States) are considered to be
clinically within a normal range [21]. Higher total scores and/or

domain scores reflect greater stress related to that domain. The
Total Stress scale and both domains (Parent and Child) have
high internal consistency, with reliability coefficients of 0.96 or
greater [21].

Data analysis

Outcomes of mothers in the TN, TP and FP groups were
compared across three domains: (1) maternal social-emotional
adjustment, specifically self-reported levels of depression,
anxiety and stress (DASS); (2) perceptions of the child's
functioning, level of distractibility, mood, acceptability, adapt-
ability and demandingness (PSI-Child domain); (3) stress
related to the parenting role, mothers’ sense of competence as
a parent, attachment, role restriction, depression, spousal sup-
port, isolation and health (PSI-Parent domain). All statistical
analyses were done in SPSS (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0, Armonk, NY).
Preliminary analyses of all variables in the PSI and DASS had
accepted distribution with only minor departures from nor-
mality in terms of skewness. Data were analyzed using multiple
models of multivariate analyses of variance (MANOVAs) to
allow group differences on all subscales within each of the
three domains examined, without increasing risks of type I
error. The p-values for the univariate analyses were corrected
relative to the number of subscales in each domain (e.g., p-
value for significance = 0.05/number of subscales). There was
no case of large amounts of data missing from any mother;
however, list-wise deletion was used when domains and scales
contained incomplete information.

Based on previous studies which have identified links
between maternal demographic factors (level of education,
annual household income and marital status) and psycho-
logical functioning [22, 23], we examined these factors
through preliminary correlational analyses to determine
whether adjustment for these variables was required in the
analysis to yield an unbiased estimate of the relationship
between screening results and psychosocial outcomes. In
our study, child age was variable within a small range and
thus unlikely to act as a confounder, However, because
there was a small age difference across the groups, we
considered it as a potential covariate in our preliminary
analyses to determine whether or not it might impact
maternal stress, mood and adjustment to the parenting role.

Results

Sample characteristics

Of the 38 mothers approached for the positively screened
group, 26 agreed to participate. These mothers were divided

into two groups depending on the final confirmatory results
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their child received: TP (n = 8) and FP (n = 18). The babies
of mothers in the TP group screened positive for and were
ultimately diagnosed with the following conditions: cystic
fibrosis, biotinidase deficiency, phenylketonuria, MCAD
deficiency, argininosuccinate lyase deficiency and 3-
methylcrotonyl-CoA  carboxylase deficiency. Mothers
from the FP group had babies who screened positive for the
following conditions/markers: elevated C50H, MCAD
deficiency, elevated C3 acylcarnitine (indicating an
increased risk for propionic acidemia or methylmalonic
acidemia), biotinidase deficiency, very long-chain acyl-CoA
dehydrogenase deficiency, phenylketonuria, carnitine
uptake deficiency, galactosemia, tyrosinemia and citrulli-
nemia. The mean infant age at data collection was
6.87 months (SD =0.87). The highest education levels of
the mothers include completion of high school or less
education (n = 8), community college (n = 11), and a uni-
versity or professional degree (n = 7). Eleven mothers (total
n =26) reported an annual household income ranging from
$50,000 to $100,000 CDN. All but one reported English as
the primary language spoken at home and all were fluent
and able to complete the questionnaires. Two mothers
reported having had another child who had also tested
positive on newborn screening. Six mothers described
themselves as healthcare professionals.

Responses from mothers of positively screened children
were compared to the TN group of mothers (n = 31) whose
infants screened negative through NBS. Mean infant age at
the time of study participation was 4.57 months (SD =
0.44). Household incomes of mothers in the TN group
ranged from $50,000 to 70,000 CDN, with the majority
having completed community college or some level of
university. All mothers noted that English was the main
language spoken at home. These mothers described their
pregnancy and delivery as free from major complications
and noted that their infants had been generally healthy since
birth aside from minor ailments.

Family demographic differences

Correlation analyses indicated that there were no significant
associations (p > 0.05) between each of the family demo-
graphic variables (education, socioeconomic status, income)
and scores on the DASS and PSI. Even when associations
with DASS and PSI domain scores were examined sepa-
rately, no difference was identified. Thus, it was determined
that family demographic variables would not need to be
controlled for in subsequent analyses. Correlation analyses
revealed no significant associations (p >0.05) between
infant’s age, total scores on the DASS or PSI, or domain
scores within these measures. Thus, child age was also not
controlled for in the analyses described below. Rather, these
variables were allowed to vary to maximize the
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generalizability and ecological validity of our results. The
missing data percentages for the DASS, PSI-Child Domain
and PSI-Parent Domain are <7.1%, 3.6—-16.4% and
3.6-10.9%, respectively. Descriptive statistics for all the
variables assessed across questionnaires are presented in
Table 1.

Maternal social-emotional adjustment

There was no significant variation at the multivariate level
between groups on any domain of the DASS, Roy’s largest
root (0.08), F(3, 52) = 1.45, p = 0.238. Due to DASS scores
not varying across screening outcome groups (TN, TP, FP),
univariate analyses were not explored. Descriptive statistics
by screening outcome group are presented in Table 2.
Overall, the DASS scores from the TN, TP and FP groups
did not indicate any clinically significant levels of depres-
sion, anxiety or stress (Table 2).

Parenting stress-Child Domain

A second MANOVA was conducted to examine variation
across screening outcome groups on the Child Domain scales
of the PSI. The multivariate analysis revealed significant var-
iation across groups using Roy’s largest root (0.45), F(6, 45) =

Table 1 Descriptive statistics reflecting parent ratings on study
questionnaires across the TN, TP and FP groups

N  Mean SD Minimum Maximum

DASS
Depression 58 281 439 0 23
Anxiety 56 3.02 478 0 24
Stress 57 7.12 525 0 24

PSI-Child Domain
Distractibility 53 2296 284 17 28
Reinforcing 57 8.28 288 6 22
Mood 57 851 258 5 15
Acceptability 56 1013 258 7 16
Adaptability 56 2435 472 13 34
Demanding 54 1576  3.99 11 25
Child Total Stress 52 90.31 14.85 o4 125

PSI-Parent Domain
Competence 53 2543 497 14 38
Attachment 56 1188 352 7 21
Role restriction 57 1777 436 8 26
Depression 55 1740 455 9 29
Spousal support 56 1502 425 6 28
Isolation 57 1323 344 6 22
Health 54 1565 423 7 29
Parent total stress 49 117.12 17.89 75 167

The DASS and PSI scoring from all mothers is presented
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Table 2 Differences among TP,
FP and TN groups on the DASS

Screening outcome groups

True negative (N =

30), mean (SD)

True positive (N =
8), mean (SD)

False positive (N =
18), mean (SD)

Clinical significance

DASS Score
Depression 2.47 (4.34)

Anxiety  3.40 (4.92)

Stress
Total

8.17 (5.80)
14.03 (13.59)

2.62 (3.16) 2.33 (2.47) Normal (TN, TP, FP)

1.38 (1.30) 3.11 (5.52) Normal-mild (TN, FP),
normal (TP)

6.00 (4.14) 5.67 (4.55) Normal (TN, TP, FP)

10.00 (6.74) 11.11 (10.56) Normal

Three variables were tested in the DASS. The above table displays the descriptive statistics for each group.
DASS-Depression score ranges: normal (0-9), mild (10-13), moderate (14-20), severe (21-27) and
extremely severe (28+) [20]. DASS-Anxiety: normal (0-7), mild (8-9), moderate (10-14), severe (15-19)
and extremely severe (20+) [20]. DASS-Stress: normal (0-14), mild (15-18), moderate (19-25), severe
(26-33) and extremely severe (34+) [20]

340, p <0.01, npz =0.31 (observed power = 0.91). However,
univariate analyses, at the corrected p-value (Table 3), revealed
no significant differences (p > 0.008) between the groups in
this domain. The Child Domain subscale scores were within
the 16th—80th percentile, suggesting no clinically significant
distress in the TN, TP and FP groups (Table 3).

Parenting stress-Parent Domain

A final MANOVA explored variation across screening
outcome groups on the Parent Domain scales of the PSL
Roy’s largest root (0.87), F(7,41)=5.09, p <0.01, ;1,,2 =
0.47 (observed power = 0.99) revealed significant variation
across outcome groups. Univariate analyses, at the corrected
p-value (Table 4) revealed significant differences between
outcome groups on Health. The post hoc analyses using
Tukey’s honest significant difference (HSD) revealed that
mothers of TN infants experienced significantly (p < 0.007)
higher levels of stress related to their own health than those
with FP infants or TP infants. Though not significant (p >
0.007), two possible trends were identified between out-
come groups on Spousal Support and Isolation. Mothers in
the FP group seem to be more stressed regarding their
relationships with their spouses compared to TN mothers.
Additionally, TN mothers seem to experience higher levels
of isolation than mothers in the TP group. The Parent
Domain subscale scores were mostly within the 16th—80th
percentile for the TN, TP and FP groups, suggesting no
clinically significant distress, except for the Health subscale.
The TN mothers reported within the 90th percentile, sug-
gesting the mothers’ concerns with their own health act as
stressors impacting parenting behaviors (Table 4).

Discussion

Differences in psychosocial functioning of mothers of
positively and negatively screened infants have not been

studied extensively. Overall, our results indicated that
mothers in the TP and FP groups reported similar or better
psychosocial functioning 4 to 6 months after the NBS
process compared to mothers in the TN group. Mothers in
the TP and FP group reported similar levels of depression
and general stress compared to the TN group. While these
results appear to diverge from other research reporting that
positive screens are linked with higher levels of psycholo-
gical distress [17], it is important to note that several other
studies provide support for the notion that parental distress
related to FP results is short-lived [18, 24, 25]. For example,
Kerruish [18] found that parents reported that their distress
from receiving FP results was minimal and not long-lasting.
It is also important to note that psychological distress and
functioning are not the same. Psychological functioning can
be described as an individual’s ability to complete tasks set
by themselves as well as individual behavior, emotional
status, social skills and mental health. However, psycholo-
gical distress is associated with the negative impact on an
individual’s level of functioning caused by unpleasant
emotions.

Impact of expanded NBS on parenting stress and
the mother-child relationship

Mothers in the FP group reported lower levels of parenting
stress regarding their own health concerns compared to the
TN group. Initially, our findings appear inconsistent with
the study of Waisbren et al. [3] that found that parents of FP
infants experienced higher overall levels of parenting stress
and parent—child dysfunction 6 months following final
diagnosis. However, that study’s finding of greater stress
was only true for families with a FP result who were not
subsequently referred to a metabolic center. Genetics
counselors in our NBS-related clinic at London Health
Sciences Center offer counseling and education regarding
positive screens during the initial appointment. Further, a
management plan is implemented with the family while
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Table 3 Differences among TN, TP and FP groups on the Child Domain scales of the PSI

PSI-Child Screening outcome groups
subscales B : . - . . .
True negative  TN-percentile True positive  TP-percentile False positive FP-percentile F(2,49) Sig. Effect
(N =26), mean (N =38), mean (N =18), mean (p-value) size (;71,2)
(SD) (SD) (SD)
Distractibility 22.85 (2.99) 45 23.12 (3.04) 45 23.39 (2.33) 45 0.20 0.817 0.01
Reinforcing 7.96 (1.99) 45 9.13 (5.89) 55 8.67 (2.45) 55 0.58 0.565 0.02
Mood 9.27 (2.82) 50 8.13 (2.42) 35 7.83 (2.36) 35 1.76 0.183 0.07
Acceptability 10.23 (2.63) 30 9.88 (2.64) 30 9.94 (2.75) 30 0.09 0.916 0.00
Adaptability 25.85 (4.27) 65 24.25 (3.69) 50 22.11 (5.35) 35 3.51 0.038 0.13
Demanding 16.42 (3.85) 35 15.50 (5.24) 35 15.22 (3.81) 25 0.50 0.608 0.02

Six variables were tested in the PSI Child Domain for significance at p < 0.008 (corrected for number of dependent variables (i.e., subscales),
please refer to text for details). No significant differences were found between the three groups of mothers (TN, TP, FP). PSI-Child score percentile
ranges: normal (16th—80th), borderline (81st—84th) and clinically significant (85th-99+-) [21]. Note that the subscales labeled Acceptability and
Adaptability are reverse coded, meaning a higher score reflects lower acceptability and adaptability

they wait for confirmatory results. The family is connected
with at least one member of the healthcare team and have
access to them at any time of any day should they have
concerns. This aspect of our study is crucial as some earlier
work has suggested that characteristics of the healthcare
system within which NBS is executed may have an
important impact on how this process is perceived by par-
ents. Studies indicate that high-quality parental education
and communication may have a positive impact on parents’
stress and anxiety [13], including those who receive FP
results [17]. Our findings suggest that the execution of our
NBS program likely impacts the experience perceived by
the mothers. The study of Waisbren et al. [3] also used a
short form of the PSI, which may not have captured as
comprehensive a picture of parental adjustment as measures
used in our study.

Several previous studies have suggested that FP results
may lead to heightened concern and biased parental per-
ception about the children’s health and well-being over time
[3,9, 10, 13, 18]. Our findings were not supportive of this
notion. Overall, mothers of FP children did not report
increased challenges, difficulties or concerns about their
children relative to mothers in the TN or TP groups. Our
results suggest a potential trend in TP and FP mothers
describing their children as more adaptable than mothers in
the TN group. These findings are consistent with at least
one other qualitative study that found that relief experienced
by parents following confirmation that their child’s result
was FP contributed to a new perspective on parenting that
included appreciation of their child’s good health [8, 25]. It
may be that ongoing stress associated with FP results found
in previous studies is very specific to future health concerns
which may not have been captured in our study. However,
our results suggest that these concerns do not appear to
extend to perceptions of overall child behavior and parent
psychosocial functioning.

SPRINGER NATURE

Impact of FP results on spousal relationships

Our results suggest a possibility that FP results might
negatively impact spousal relationships. Studies from other
areas of children’s health may shed light on this result. For
example, research has suggested that parents coping with a
childhood cancer diagnosis experience relationship chal-
lenges associated with stress and uncertainty in their child’s
prognosis [26]. Contrastingly, Tluczek et al. [8] reported
that while parents whose infants had screened FP for cystic
fibrosis experienced some negative effects (e.g., frustration
with the process, guilt, concern about future reproductive
decisions), they also felt that the experience had brought
them closer to their spouse, strengthened ties with extended
family members and increased levels of gratitude and
appreciation for their child’s well-being. Alternatively, there
is some evidence from the NBS literature that mothers and
fathers cope differently with the screening process [8].
Given our study’s smaller sample size, we were unable to
determine a significant difference between outcome groups
for spousal support and we acknowledge that this difference
may have arisen due to chance. However, it is possible that
the trend we noticed may be a result of differences in coping
ability in mothers awaiting the final diagnosis of their child,
contributing negatively to their marital relationship.

Longitudinal impact of NBS

Our findings largely support the notion that there are few
significant long-standing psychosocial challenges for
mothers associated with receiving TP or FP results [25, 27].
Through the course of our study, we observed a potential
need for establishing prenatal and ongoing support and
counseling for families. It is interesting to note that a con-
cern of our physicians and genetic counselors has been the
lack of education about NBS and its objectives during
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Table 4 Differences among TN, TP and FP groups on the Parent Domain scales of the PSI
PSI-Parent Screening outcome groups
subscales ) B . . - - -
True negative ~ TN-percentile True positive  TP-percentile False positive  FP-percentile F(2,46) Sig. Effect
(N =23), mean (N =8), mean (N =18), mean (p-value) size (npz)
(SD) (SD) (SD)
Competence 26.52 (5.20) 40 25.00 (6.00) 30 24.72 (4.17) 30 0.73 0.487 0.03
Attachment 12.30 (3.40) 50 13.50 (5.76) 75 11.33 (2.38) 35 1.07 0.351 0.04
Role restriction 18.43 (4.87) 45 16.63 (4.53) 40 18.11 (3.81) 45 0.50 0.612 0.02
Depression 18.17 (5.33) 35 15.63 (5.04) 20 17.56 (3.65) 35 0.86 0.429 0.04
Spousal support 13.17 (4.06) 25 15.38 (3.93) 40 17.33 (4.01) 55 5.42 0.008 0.19
Isolation 14.39 (3.27) 70 10.88 (3.56) 35 13.06 (3.44) 60 3.31 0.046 0.13
Health 17.57 (4.21) 90 12.38 (3.85) 65 14.06 (3.08) 75 7.50*%  0.002 0.25

Among the 7 tested variables, Health was found to be significantly different between different result groups. TN mothers reported higher concerns
regarding their own health compared to TP mothers. *Statistical significance at p <0.007 (corrected for number of dependent variables (i.e.,
subscales), please refer to text for details). PSI-Parent score percentile ranges: normal (16th—80th), borderline (81st—84th) and clinically significant

(85th-99+) [21]

prenatal care. The observations of our participating physi-
cians suggest increased prenatal education for all expectant
mothers might mitigate some of the initial apprehension and
confusion towards NBS. Though this aspect was not
explored in detail in this study, further research examining
the educational impact on psychosocial functioning of
parents of positively screened newborns is warranted.

Study limitations

Primarily, all participants were identified and followed-up
through a local children’s hospital and these findings can
only be generalized to families seen in similar settings [3].
Additionally, only mothers were included in our study for
logistical reasons. Although the cascading impact of a
psychologically affected mother on other family members is
accepted [28], understanding the distinct paternal aspect of
NBS is still important but has not been captured by our
measures. Examining the associations between NBS results
and paternal psychosocial and marital functioning is an
important direction for future research. It is also important
to note that though our sample size of mothers satisfied the
requirements of our power analysis, a larger sample might
have shed more light on the two trends we noticed in the
Parent Domain of the PSI. Another point of importance is
that we did have a small percentage (still within an accep-
table range) of missing data as mentioned earlier that needs
to be considered when interpreting the results in this study.

Conclusion

Expansion of NBS programs has improved identification
and treatment of several genetic and metabolic disorders via
early intervention. Our study findings provide an

encouraging and positive evaluation of the psychosocial
impact of the current NBS program. They play an important
role in highlighting that NBS as it currently exists in
Ontario may not have as detrimental an impact on maternal
psychosocial well-being and functioning as originally
envisioned by some. We also identify a few key areas for
further research and intervention: the marital relationship,
paternal NBS experiences and continual parental education.
Understanding the experiences of both parents is important
in assessing the impact of FP and TP results on martial
relationships and resulting changes in family dynamics.
Additionally, understanding the impact of ongoing support
and counseling, as reported by FP mothers, is integral to
redesign current NBS practices to incorporate additional
resources and support for parents of positively screened
newborns. Our work provides further support for the posi-
tive implications of expanded NBS and emphasizes the
importance of a more comprehensive, balanced system that
supports the physical, emotional and relational aspects of
individual and family functioning.
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