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Introduction
Population-based newborn blood-spot screening (NBS) aims 
to identify infants with rare but treatable health conditions 
for which early intervention is expected to lead to improved 
outcomes. Although pre-screening education for parents is 
recognized as an integral part of NBS programs, existing evi-
dence suggests that parents often receive little information 
about NBS and many even remain unaware that their baby 
has been screened.1,2 One potential reason for this limited 
pre-screening education is that, in many jurisdictions, NBS 
is either mandatory (e.g., most US states) or considered to 
be the standard of care for newborns (e.g., most Canadian 
provinces). Without a perceived need to provide informa-
tion as a component of explicit informed consent, education 
about NBS may not be systematically integrated into mater-
nal newborn care. A further explanation for the low inten-
sity of education is that NBS occurs early in the postpartum 
period. For example, in Canada, the blood spot sample is 
usually collected 24–72 h after birth, which is typically before 
the mother and infant are discharged from the hospital. This is 
a vulnerable time in a new parent’s life—when many health-care 
decisions are being made, both mother and infant are recovering 

from the birth, and there are competing educational priorities 
even in the absence of specific health concerns. The fact that this 
immediate postnatal period may not be the best time for NBS 
education is recognized by both parents and professionals, who 
have expressed a preference for education about NBS to be car-
ried out during pregnancy.1,3–6 However, there is evidence that 
some prenatal care providers feel unprepared to educate prospec-
tive parents about NBS and/or may not see this as part of their 
role.7

Despite these barriers, there are important reasons for pro-
viding effective pre-screening education about NBS to parents 
and/or prospective parents. For example, it has been proposed 
that such efforts are important for achieving the primary goals 
of NBS: if parents are aware of the benefits, purpose, and pro-
cess of screening, they may be more likely to respond promptly 
to requests for additional testing after a positive (abnormal) 
result or unsatisfactory sample.8 Effective education may also 
help to mitigate psychosocial harms; for instance, by informing 
parents, before testing, that an initial positive result is a possibil-
ity and does not represent a confirmatory diagnosis, it may be 
possible to reduce the risk of psychosocial harm associated with 
receiving a false-positive NBS result.9,10 This is highly relevant 

Purpose: Effective parental education about newborn blood-spot 
screening may facilitate prompt follow-up, reduce psychosocial 
harms, and promote trust in screening programs. However, little is 
known about the aspects of education delivery and content that are of 
most importance for fostering understanding and meeting parental 
expectations. We aimed to identify elements of newborn blood-spot 
screening education and their associations with mothers’ knowledge 
and satisfaction levels.

Methods: We conducted a survey (by mail) of 1,712 mothers who 
were residing in Ontario, Canada, and whose infants had recently 
undergone newborn blood-spot screening.

Results: We received 750 completed questionnaires (response rate 
47%). Factors associated with respondents’ higher knowledge of 
newborn blood-spot screening were higher level of education (odds 
ratio  = 2.79), English being spoken at home (odds ratio = 1.96), 
receiving an information sheet at the time of newborn blood-spot 
screening (odds ratio = 1.57), and receiving information about how 

to interpret the results (odds ratio = 2.65). Factors associated with 
being satisfied were: receiving information prenatally (odds ratio = 
2.35), from a health-care professional (odds ratio = 4.54), or from an 
information sheet at the time of newborn blood-spot screening (odds 
ratio = 1.72); and receiving messages about the purpose of screening 
(odds ratio = 3.78), the communication process (odds ratio = 2.57), 
the interpretation of the results (odds ratio = 4.19), and sample-han-
dling methods (odds ratio = 3.13).

Conclusion: Promoting mothers’ understanding and meeting their 
expectations with respect to education about newborn blood-spot 
screening may require greater engagement with prenatal providers. 
It also calls for a greater emphasis on communicating with mothers 
about how blood samples are handled and about the meaning of the 
test results.
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in the context of continued expansion of NBS programs, which 
will inevitably lead to an increase in the number of false-positive 
results. Education that meets parental expectations for being 
informed may help to promote trust in NBS as a public health 
program. The importance of transparent communication as a 
way to protect public/parental trust in public health programs 
should not be underestimated, as demonstrated by recent legal 
and policy debates about the retention and secondary research 
use of NBS blood samples,11–13 and discussions regarding public 
confidence in vaccination programs.14

Several guidelines have been developed to inform NBS pro-
grams’ educational initiatives,15–17 which, in some cases1,18 were 
informed by qualitative research exploring parents’ and profes-
sionals’ views and experiences. However, little is known about 
the specific aspects of education that are most important for 
fostering an understanding of NBS among parents in general, 
and also about how parents themselves view the education 
they receive. This survey of a representative sample of mothers 
in Ontario, Canada, was designed to identify the elements of 
pre-screening education (what, who, and how) that are most 
strongly associated with their knowledge and satisfaction 
regarding NBS.

Materials and Methods
Sample and data collection methods
A simple random sample of 1,712 mothers whose infants had 
participated in NBS in Ontario within the previous 6 months 
were invited to complete a mailed survey about NBS educa-
tion. We chose to sample only mothers whose infants received 
negative screening results because we were interested in experi-
ences with pre-screening education and information; parents 
of infants with positive results would have received consider-
able post-screening information, which we believed would be 
challenging to distinguish from the pre-screening experience. 
Following Dillman’s tailored design method,19 all potential 
participants received a pre-notification letter about the study; 
a package of information that contained a copy of the question-
naire to be completed and a small incentive (a $2 coffee shop gift 
card); and a reminder postcard. The remaining nonresponders 
received up to two more mailings that included further cop-
ies of the questionnaire. The participants were asked to return 
completed questionnaires by mail or to respond online through 
a secure server with a unique username and password. They 
were given the option to respond in either English or French. 
This study received approval from the Children’s Hospital of 
Eastern Ontario Research Ethics Board.

Questionnaire and measures of knowledge and satisfaction
Guided by a review of the literature, we developed a new ques-
tionnaire for the study, reviewing and refining it in multiple 
rounds of discussion among team members with expertise in 
newborn screening, public health, genetic counseling, pedi-
atrics, and survey research methods. The questionnaire was 
pre-tested among a small group of pregnant women recruited 
through prenatal classes at the Ottawa Hospital (with approval 

from the Ottawa Hospital Research Ethics Board). After minor 
revisions based on the pre-test findings, the final version of 
the questionnaire consisted of five sections designed to obtain 
information regarding participants’: (i) experiences with educa-
tion about pregnancy, childbirth, and newborn care generally; 
(ii) experiences with NBS education specifically (e.g., the tim-
ing, source(s), and method(s) of communicating the informa-
tion, as well as the actual content of the information); (iii) opin-
ions about NBS education (timing, source(s), method(s), and 
messages) that mothers believed would be most effective; (iv) 
knowledge of the content of particular educational messages; 
and (v) demographic characteristics.

In order to ascertain the extent to which the respondents 
understood the educational messages, they were asked a series 
of five questions in multiple choice or true/false formats. These 
questions were chosen on the basis of existing guidance for 
parental education about NBS,1 and to focus on information 
(the purpose and process of screening and the possibility of a 
false-positive result) that is believed to be important for parents 
to know so as to maximize the benefits of screening and miti-
gate potential harms. We also incorporated a question regard-
ing parental choice/consent. Parents may opt out of NBS in 
Ontario, but screening occurs in most maternity hospitals by 
default unless there is a specific objection by parents. Therefore, 
we believed that a question assessing whether the respondents 
were aware of the nonmandatory nature of NBS might distin-
guish between those who had received specific education about 
NBS and those who had not. We assessed the participants’ 
extent of knowledge in five specific areas of NBS education: (i) 
the main purpose of NBS (to identify infants who may have 
a rare disease so that treatment can begin right away so as to 
prevent serious health problems); (ii) the timing of screening 
(for greater accuracy, the blood sample is collected after 24 h of 
age); (iii) the process of communicating test results (parents are 
contacted by a health-care provider if the NBS test results are 
positive); (iv) the possibility of false-positive results (there may 
be a positive/abnormal NBS test result even if the infant does 
not have a disease); and (v) consent (parents have the right to 
choose not to have their infant tested).

To identify whether mothers’ expectations about education 
had been met, the respondents who reported that they recalled 
receiving information about NBS were also asked to indicate 
their level of satisfaction (on a five-point scale, from “very satis-
fied” to “very dissatisfied”) with the information they received.

Data analysis
Analyses were carried out using SAS version 9.1 (SAS Institute, 
Cary, NC). After carrying out descriptive analysis, we inves-
tigated predictors of “high” knowledge and being “satisfied” 
as dichotomous outcomes, using logistic regression analysis. 
For this purpose, “high knowledge” was defined as having 
responded correctly to at least four of the five knowledge ques-
tions; responses of “don’t know” were grouped with incorrect 
responses. Participants were considered to have been satisfied 
if they indicated that they were “very” or “somewhat” satisfied 
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with the information they received. In bivariate analysis, poten-
tial predictors of high knowledge and of satisfaction included 
receipt of any information about NBS (as a predictor of knowl-
edge), details of experiences with NBS education (e.g., recollec-
tion of particular messages, source, and timing of education) 
and participant characteristics (e.g., age, education, language, 
and parity). Multiple logistic regression analysis with auto-
mated backwards elimination was then used to identify the pre-
dictors most strongly associated with high knowledge and with 
satisfaction. Because the knowledge questions were asked of 
all the participants, two multivariable models were developed 
for knowledge: one model for all participants (which included 
“recall of receipt of any information about NBS” as a predictor) 
and one for participants who recalled receiving information 
about NBS (which included details about participants’ recalled 
experiences with NBS education as predictors). Satisfaction 
with education was ascertained only among participants who 
recalled receiving education, and therefore only one multivari-
able model was constructed for this outcome.

Results
Response rate and sample characteristics
From our initial sample of 1,712 potential participants, we 
received 750 completed questionnaires, yielding a response 
rate of 47% (750/1,582, after excluding 128 participants with 
incorrect addresses and 2 who were found to be ineligible). 
The majority of the questionnaires were completed in English 
(n = 728) and were returned by mail (n = 714). Most of the 
participants were >25 years of age (91%) (Table 1). More than 
half (56%) of the respondents had a university degree or higher 
level of education, and most (80%) spoke English at home. Just 
over half of the respondents indicated that they had more than 
one child at the time of the study (53%) and a majority indi-
cated that their youngest child was between the ages of 3 and 5 
months (79%), as expected on the basis of the sampling strat-
egy. Obstetricians were most commonly mentioned as being the 
health-care professionals providing the majority of care during 
the most recent pregnancy (61%) (Table 1).

Experiences with NBS education
Most participants (89%) reported having heard of NBS, and 
93% could recall their youngest child receiving screening; how-
ever, fewer (69%) could recall ever receiving any specific infor-
mation about NBS. Among respondents who reported having 
received information about NBS (n = 520), a majority recalled 
receiving this information after the birth of the infant, either 
just before the NBS test (62%) and/or at the time of the heel 
prick test (72%) (Table 2; these categories were not mutually 
exclusive). Nurses were the most common source of informa-
tion about NBS (69%), and books were mentioned as a source 
of information by some respondents (32%) (Table 2). The most 
common methods of communication of NBS information, as 
recalled by the participants, were conversations with a health-
care professional (69%) and the tear-off information sheet 
attached to the NBS blood-spot collection card (68%). The 

latter was designed by Newborn Screening Ontario to be given 
to parents at the time of collection of the NBS sample. When 
asked to identify the content of educational information they 
had received, respondents most commonly recalled receiving 
information about the purpose of the NBS test (88%), how the 
screening test is performed (85%), and the importance of hav-
ing their baby screened (72%) (Table 2). Fewer than 15% of the 
participants recalled receiving information about how results 
would be stored or how the blood sample would be handled 
after testing (Table 2).

Knowledge of content of key messages
All the study participants were asked to respond to questions 
designed to ascertain their knowledge about NBS. Of those 
who completed these questions (n = 712), most were able to 
correctly identify the main purpose of NBS (82%), were aware 
that the sample of blood should be taken at least 24 h after the 

Table 1  Sample characteristics (N = 750)

na % (95% CI)

Age (years)

  ≤24   69 9 (7–12)

  25–29 176 24 (21–27)

  30–34 298 40 (37–45)

  ≥35 205 27 (24–31)

Education

  High school or less 114 15 (13–18)

  College 213 29 (25–32)

  University or higher 409 56 (52–59)

Language most often spoken at home

  English 569 80 (77–83)

  French   20 3 (2–4)

  English and French   19 3 (2–4)

  Other 102 14 (12–17)

Marital status

  Married or living with partner 701 94 (92–95)

Parity

  Primiparous 352 47 (43–51)

  Multiparous 397 53 (49–57)

Age of youngest child (months)

  <3 111 15 (12–18)

  3–<5 589 79 (76–82)

  ≥5   47 6 (5–8)

Primary caregiver during pregnancy

  Obstetrician 439 61 (57–65)

  Family physician 126 18 (15–21)

  Midwife 110 15 (13–18)

  Nurse   33 5 (3–6)

CI, confidence interval.
aNumbers may not add to the total sample size of 750 for each variable, 
due to item nonresponse.
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birth of the infant (75%), and knew that a health-care provider 
would contact parents if an infant’s NBS test results were posi-
tive (76%) (Figure 1). However, only 35% responded correctly 
to a true/false question to determine whether they knew that 
a positive (abnormal) screening result was possible even if an 
infant did not have a disease; more than half of the respon-
dents (54%) answered “don’t know” to this question. Similarly, 
only 35% responded correctly to a question designed to test 

whether they were aware that parents have the choice not to 
have their infant undergo NBS; many mothers responded “don’t 
know” (46%) (Figure 1). As we had anticipated, the latter ques-
tion was associated with participants recalling having received 
information about NBS (odds ratio (OR) = 2.5, P < 0.01, data 
not shown). Using a cutoff of 4/5 correct answers, 37% of the 
participants were considered to have “high knowledge.”

Satisfaction with NBS education
Participants who recalled receiving any information about 
NBS (n = 520) were asked to indicate their level of satisfaction 
with the information received. Among those who responded 
(n = 506), there was considerable variability in reported sat-
isfaction, with more than half of them reporting being “very” 
(19%) or “somewhat” (35%) satisfied, and one-quarter of them 
reporting being “very” (7%) or “somewhat” (18%) dissatisfied 
(Table 2).

Factors associated with having high knowledge
In the bivariate analysis, participants who were more likely to 
have high knowledge were those with a post-secondary edu-
cation or higher as compared with those with a high school 
education or lower (college, OR = 1.79; university or higher, 
OR = 2.43), those who recalled receiving any information 
about NBS (OR = 3.18), and those who received information 
prenatally (OR = 1.58), from a health-care professional (OR = 
2.09), or from the tear-off information sheet given at the time 
of the blood sample collection (OR = 1.98) (Table 3, bivariate 
results). Respondents were also more likely to have high knowl-
edge if they recalled receiving information about the purpose 
of screening (OR = 2.70), how screening would be done (OR = 
2.57), how results would be communicated (OR = 1.98), and the 
meaning of negative or positive results (OR = 2.64) (Table 3).

In the full-sample multivariate model, having high knowl-
edge was significantly associated with having a post-secondary 
education (college, OR = 1.89; university or higher, OR = 
2.67) and having recollection of receiving information about 
NBS (OR = 3.13) (Table  3, model 1). Among participants 
who reported having received information about NBS at 
any time, independent predictors of having high knowledge 

Table 2  Experiences and satisfaction with newborn screening 
education among participants who recalled receiving information 
about newborn screening at any time (n = 520)

na % (95% CI)

Timing of NBS education

  Before childbirth 245 49 (45–54)

  After childbirth, before the heel prick test 309 62 (58–67)

  At the time of the heel prick test 355 72 (67–76)

  After the heel prick test 206 42 (37–46)

Commonly reported sources of NBS education

  Nurses 319 69 (64–73)

  Books 150 32 (28–37)

  Prenatal class 87 19 (15–23)

  Obstetrician 86 19 (15–22)

  Midwife 88 19 (16–23)

Commonly reported methods of communication about NBS

  Conversation with a health-care professional 344 69 (65–73)

  Information sheet given at the time of the  
  heel prick

340 68 (64–72)

NBS information messages participants recalled receiving

  The purpose of the newborn screening test 436 88 (85–91)

  The importance of having your baby screened 354 72 (68–76)

  How the screening process would be done 419 85 (81–88)

  Whether you would be told about a negative  
  (normal) result

236 48 (43–52)

  Whether you would be told about a positive  
  (abnormal) result

264 53 (49–58)

  How you would be told if the result was  
  positive (abnormal)

151 31 (27–35)

  What a negative (normal) result means 191 39 (34–43)

  What a positive (abnormal) result means 177 36 (32–40)

  How the results would be stored 38 8 (6–10)

  How the blood sample would be handled  
  after testing

51 10 (8–13)

Participants’ satisfaction with the education they received

  Very satisfied 96 19 (16–23)

  Somewhat satisfied 178 35 (31–40)

  Neither satisfied nor dissatisfied 107 21 (18–25)

  Somewhat dissatisfied 91 18 (15–22)

  Very dissatisfied 34 7 (5–9)

CI, confidence interval; NBS, newborn blood-spot screening.
aAnswers are not mutually exclusive, and there is some fluctuation in 
denominators used to calculate percentages, due to item nonresponse.

100%

80%

60%

40%

20%

0%
Purpose of NBS When blood

sample should
be taken

Correct Incorrect Don’t know

When results
will be

communicated

Possibility of a
false-positive

result

Right to refusal

Figure 1  Participants’ responses to knowledge questions about 
newborn screening (n = 712). NBS, newborn blood-spot screening.
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included having a post-secondary education (college, OR = 
1.89; university or higher, OR = 2.79), reporting English as 
the language most often spoken at home (OR = 1.96), receiv-
ing information through a tear-off sheet given at the time 
of the blood sample collection (OR = 1.57), and receiving 
information about the meaning of positive/negative results 
(OR = 2.65) (Table 3, model 2).

Factors associated with being satisfied with information 
received
In bivariate analysis, participants were more likely to report 
being “very” or “somewhat” satisfied with the information 
they received if they recalled receiving information prena-
tally (OR = 2.37), from a health-care professional (OR = 5.81), 
or from the tear-off sheet given at the time of the collection 
of the blood sample (OR = 2.21) (Table 4, bivariate results). 
Respondents were also more likely to report being satisfied 
if they recalled receiving information about the purpose of 
screening (OR = 11.33), how screening would be done (OR 
= 6.15), how results would be communicated (OR = 5.53), 
the meaning of positive and negative results (OR = 8.91), and 

information on the storage and handling of the sample (OR = 
8.04) (Table 4).

In the multivariate model, final significant predictors of being 
satisfied with NBS education included receiving information 
prenatally (OR = 2.35), from a health-care professional (OR = 
4.54), and from the tear-off sheet given at the time of the heel 
prick (OR = 1.72) (Table 4, multivariable results). Being satis-
fied was also significantly associated with receiving information 
about the purpose and benefits of screening (OR = 3.78), how 
results would be communicated (OR = 2.57), the meaning of 
positive and negative results (OR = 4.19), and information about 
storage and handling of the sample (OR = 3.13) (Table 4).

Discussion
Mothers’ awareness of NBS
When asked about their experiences with NBS, most partici-
pants in our study reported having heard of NBS and could 
recall their youngest child receiving NBS. Whereas similar find-
ings were reported by Davey et al.20 (93% of mothers reported 
having heard of NBS), other studies have reported lower aware-
ness of NBS among parents.1,2 This apparent high awareness of 

Table 3  Variables associated with having high knowledge about NBS

Bivariate results Knowledge model 1a Knowledge model 2b

OR (95% CI) OR (95% CI) OR (95% CI)

Age (years)

  ≤24 Reference NS NS

  25–29 1.57 (0.83–2.98) NS NS

  30–34 1.80 (0.98–3.29) NS NS

  ≥35 1.43 (0.76–2.69) NS NS

Education

  High school or less Reference Reference Reference

  College   1.79 (1.05–3.08)* 1.89 (1.06–3.34) 1.89 (0.97–3.66)

  University or higher     2.43 (1.48–3.99)** 2.67 (1.57–4.53) 2.79 (1.51–5.17)

Language spoken most often at home

  Not English Reference NS Reference

  English 1.40 (0.93–2.11) NS 1.96 (1.09–3.52)

Received information about NBS       3.18 (2.19–4.61)**,c 3.13 (2.13–4.60)c n/a

Recalled receiving information from:

  Health-care professional       2.09 (1.19–3.65)**,c n/a NS

  Tear-off sheet given at sample collection       1.98 (1.32–2.97)**,c n/a 1.57 (1.01–2.43)c

Received information prenatally     1.58 (1.10–2.27)*,c n/a NS

Received information about:

  Purpose of screening 2.70 (1.37–5.33)**,c n/a NS

  How screening would be done 2.57 (1.47–4.50)**,c n/a NS

  How results will be communicated 1.98 (1.36–2.88)**,c n/a NS

  Meaning of positive and negative results 2.64 (1.81–3.84)**,c n/a 2.65 (1.76–3.99)c

  Information on use/storage of sample 1.46 (0.84–2.53)c n/a NS

CI, confidence interval; n/a, not applicable; NBS, newborn blood-spot screening; NS, not a significant predictor; OR, odds ratio.
aResults based on full sample. bResults based on mothers who reported having received information. cOdds ratios are compared with mothers who 
responded “No” or “Don’t know” to questions about information received. *P < 0.05; **P < 0.01.
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NBS among mothers of infants in Ontario should be interpreted 
with caution because nonresponse bias is likely to have played 
some role in our findings: our response rate of 47% was typical 
for surveys of this nature,21 but it is possible to hypothesize that 
mothers who chose to participate had a greater awareness of 
NBS than nonresponders did.

Mothers’ experiences with education about NBS
Despite this high level of awareness of NBS, <70% of the partici-
pants reported actually receiving any information about NBS 
at any time. In Ontario, NBS is considered to be the standard 

of care and, as mentioned earlier, it is implemented by default 
unless there is any specific parental objection. If there is no 
direct expectation for parental involvement in decision mak-
ing about NBS, one might question whether concerns might be 
misplaced about this apparent lack of education for a substantial 
minority of parents. We have highlighted that one argument for 
ensuring effective parental pre-screening education about NBS 
is to maximize the benefits of NBS (educating parents about 
the purpose, benefits, and process of screening may improve 
follow-up rates)8 and to mitigate its potential psychosocial 
harms (educating parents about the possibility of receiving a 
positive result even for an infant who has no disease may help to 
prepare them for such results).9,10 More broadly, though, there 
is also some evidence that parents wish to be informed about 
NBS.1,20 That parents have an expectation to be provided with 
education about NBS is in line with the more general assertion 
by Manson22 that patients often want information about inter-
ventions, independent of their desire to take part in decision 
making about those interventions. Such information may be 
expected by patients from their caregivers so that they can pre-
pare for other decisions that may follow, or simply as a sign of 
respect and a means of fostering trust. This issue is connected 
to the aforementioned notion of communication as a means of 
protecting public confidence in NBS.

In short, effective NBS education practices may be important 
not only because parents need the knowledge to achieve the 
benefits and minimize the harms of screening, but also because 
they expect to receive such information, and it contributes to 
their satisfaction with, and trust in, the screening program. 
This suggests that both parental knowledge and parental satis-
faction are important outcomes in evaluating NBS education. 
Our results help to clarify which aspects of NBS education are 
the ones most strongly associated with these outcomes among 
mothers in Ontario, focusing on strategies for both delivery of 
information (when, who, in what format) and content (specific 
messages). Interestingly, in our study, the satisfaction outcome 
appeared to be more sensitive to differences in the delivery and 
content of the educational messages than the knowledge out-
come was, as judged by the number of independent predictors 
and the strength of the associations. We must point out, how-
ever, that we ascertained satisfaction with NBS education only 
among those who recalled receiving such education (because 
we were interested in understanding the specific elements of 
education that were important predictors of satisfaction); 
therefore, our descriptive findings are likely to be an overesti-
mate of the overall satisfaction levels in the population.

Delivery of NBS education
Among mothers who could recall receiving any information 
about NBS, a higher proportion reported receiving information 
during the postnatal period, rather than prenatally. This concurs 
with the findings of other studies, and, as mentioned earlier, is a 
practice that is contrary both to empirical evidence and to pub-
lished recommendations that highlight the prenatal period as 
the preferred time for parental education about NBS.1,3–6 In our 

Table 4  Variables associated with being satisfied with NBS 
education

Bivariate results
Multivariable 

results

OR (95% CI) OR (95% CI)

Age (years)

  ≤24 Reference NS

  25–29 0.89 (0.45–1.75) NS

  30–34 0.71 (0.38–1.34) NS

  ≥35 0.74 (0.38–1.43) NS

Education

  High school or less Reference NS

  College 0.98 (0.56–1.73) NS

  University or higher 0.75 (0.45–1.26) NS

Language

  English Reference NS

  Other 0.85 (0.52–1.40) NS

Recalled receiving information from:

  Health-care  
  professional

5.81 (3.07–10.98)*,a 4.54 (2.03–10.15)a

  Tear-off sheet given  
  at sample collection

2.21 (1.51–3.25)*,a 1.72 (1.04–2.83)a

Received information 
prenatally

2.37 (1.66–3.40)*,a 2.35 (1.48–3.75)a

Received information about:

  Purpose of  
  screening

11.33 (4.39–29.23)*,a 3.78 (1.30–11.05)a

  How screening  
  would be done

6.15 (3.33–11.39)*,a NS

  How results will be  
  communicated

5.53 (3.74–8.19)*,a 2.57 (1.57–4.21)a

  Meaning of positive  
  and negative results

8.91 (5.79–13.70)*,a 4.19 (2.52–6.99)a

  Information on  
  use/storage of sample

8.04 (3.58–18.06)*,a 3.13 (1.15–8.53)a

CI, confidence interval; NBS, newborn blood-spot screening; NS, not a 
significant predictor; OR, odds ratio.
aOdds ratios are compared with mothers who responded “No” or 
“Don’t know” to questions about information received. All of these 
questions were separate and are therefore not mutually exclusive  
(e.g., mothers could report receiving information from both a  
health-care professional and the tear-off sheet). *P < 0.01.



969Genetics in medicine  |  Volume 14  |  Number 12  |  December 2012

Knowledge of and satisfaction with newborn screening education  |  ARAIA et al ORIGINAL RESEARCH ARTICLE

study, receipt of information prenatally was not independently 
associated with higher knowledge about NBS, but was signifi-
cantly associated with higher satisfaction. Receiving informa-
tion from a health-care provider was also significantly associated 
with higher satisfaction, although not with higher knowledge. 
Therefore, although there are important barriers to engaging 
prenatal care providers in the process of NBS education,7 our 
findings provide empirical support for the assertion that this 
is a key priority if meeting parental expectations (and not just 
improving their knowledge) is a goal.

The most common source of information about NBS as 
reported by our study participants was nursing staff, whereas the 
most common methods of receiving information were through 
a conversation with a health-care provider and from an informa-
tion sheet given at the time of blood sample collection. These 
findings reflect the fact that, currently, the timing of education 
about NBS in Ontario and many other jurisdictions is postna-
tal rather than prenatal. Education is being received by mothers 
mainly at the time of the collection of the blood sample from the 
infant, when there is likely to be a natural conversation about 
NBS as part of the health-care provider’s interaction with the 
family while handling the newborn for the heel prick. This sug-
gests that many parents may be “passive receivers” (rather than 
active seekers) of information about NBS,23 becoming aware of 
screening only when their baby’s blood is being sampled. This 
is perhaps a consequence of the routine approach to NBS in 
Ontario and elsewhere (i.e., without requiring explicit informed 
consent from parents). It would be interesting to explore, in 
future research, whether the provision of education during the 
prenatal period would lead to an increase in active information-
seeking about NBS among prospective parents, and whether 
this, in turn, would lead to greater knowledge or satisfaction. 
In the meantime, the receipt of education through the informa-
tion sheet given at the time of the blood sample collection was 
the most prominent aspect of NBS education delivery that was 
associated with both higher knowledge and with satisfaction as 
per our study analysis. Together with the finding that receiving 
information through a conversation with a health-care provider 
was a key determinant of the participants’ levels of satisfaction, 
the results highlight the importance of supporting postpartum 
nurses in their current role as NBS educators.

Content of NBS education
A high proportion of the mothers in our study recalled receiv-
ing information about the purpose and importance of screen-
ing. This concurs with recent US guidelines about the content 
of NBS education,1 and with previous studies, which found 
that written educational materials have tended to emphasize 
the purpose and benefits of NBS more than other elements.24–26 
Study participants were significantly more likely to report 
being satisfied if they recalled receiving information about the 
purpose of screening. This supports the importance of includ-
ing this aspect in the educational content, although there was 
no significant independent association between this aspect 
and improvement in the participants’ knowledge of NBS. A 

lower proportion of study participants recalled receiving 
information about how NBS results are communicated, and 
this information too was associated with higher satisfaction. 
Similarly, only a modest proportion of participants recalled 
being informed about the meaning of positive and nega-
tive results, and only one-third of the participants correctly 
answered the knowledge question that identified the possibil-
ity of a false-positive result. Despite this, receiving informa-
tion about the meaning of positive and negative results was a 
predictor of both higher knowledge and higher satisfaction. 
These findings suggest that messages about both the meaning 
of the results and how they are communicated may deserve 
further emphasis in NBS education for parents in Ontario, to 
promote knowledge and to meet parents’ expectations. Finally, 
receipt of information about how the NBS sample would be 
stored and handled was independently associated with satis-
faction among the study participants, despite only one-tenth 
of them recalling having received such information. The issue 
of appropriate stewardship of NBS dried blood-spot samples 
has recently gained traction in the public sphere as well as in 
the scientific literature.11–13,27,28 Although these issues were not 
fully explored in our study, they are connected with notions of 
transparency and trust. Therefore, in addition to exploring the 
impact of increasing the provision of education about NBS to 
prospective parents during the prenatal period, an important 
research priority is to investigate the ways in which informa-
tion about the storage and potential secondary uses of NBS 
blood spots can best be communicated to both parents and 
the public.

Conclusions
Effective pre-screening education is an important component of 
the NBS system. Informing parents about the purpose, benefits, 
process, and possible results of screening may facilitate prompt 
follow-up after an initial positive result, and may mitigate poten-
tial psychosocial harm. Effective education may also be a valu-
able tool to enhance parental trust in the NBS program and to 
promote a positive experience with NBS. Our findings suggest 
that promoting satisfaction with NBS education among mothers 
in Ontario may require greater attention to the prenatal period, 
and that the emphasis may best be placed on education through 
conversations with health-care providers. While the results sup-
port a continued focus on the purpose of screening as an impor-
tant message for parents, greater attention to the communication 
process and to the methods of storage and use of NBS samples 
may further promote parental satisfaction. An emphasis on 
messages conveying the meaning of both positive and negative 
results may help to foster both satisfaction and knowledge.
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