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Abstract
Background The incidence of neonatal opiate withdrawal syndrome (NOWS) in the US has grown dramatically over 
the past two decades. Many rural hospitals not equipped to manage these patients transfer them to hospitals in 
bigger cities.

Methods We created a curriculum, the NOWS-NM Program, a web-based curriculum training in best practices. To 
evaluate the curriculum, we conducted pre- and post-surveys of NOWS knowledge, attitudes, and care practices, plus 
post-curriculum interviews and focus groups.

Results Fourteen participants completed both pre- and post-curriculum surveys. They indicated an increase in 
knowledge and care practices. A small number of respondents expressed negative attitudes about parents of infants 
with NOWS at pre-test, the training curriculum appeared to have no impact on such attitudes at post-test. Sixteen 
participants participated in focus groups or interviews. Qualitative data reinforced the positive quantitative results 
and contradicted the negative survey results, respondents reported that the program did reduce stigma and improve 
provider/staff interactions with patients.

Conclusions This curriculum demonstrated positive impacts on NOWS knowledge and care practices. Incorporating 
focus on core concepts of trauma-informed care and self-regulation in future iterations of the curriculum may 
strengthen the opportunity to change attitudes and address the needs expressed by participants and improve care of 
families and babies with NOWS.

Significance
This project evaluates a novel curriculum covering best practices in care of infants with neonatal opiate withdrawal 
syndrome (NOWS) and is oriented toward supporting care in rural NM hospitals. We evaluated the curriculum 
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Background
The incidence of neonatal opioid withdrawal syndrome 
(NOWS) in the United States has grown in the last two 
decades from 1.5 out of 1000 births in 1999 to an esti-
mated 20 out of 1000 births in 2016 [1, 2]. Infants and 
parents in rural and under-resourced areas are dispro-
portionately affected [3]; from 2008 to 2017 New Mexico 
experienced at 573.9% increase in NOWS cases [4]. Rural 
hospitals face significant barriers to caring for infants 
with NOWS stemming from a need for training com-
bined with under-resourced facilities [3, 5]. Despite the 
increase in numbers of infants requiring treatment for 
NOWS, dissemination of best practices in care of this 
specific population has not kept pace, particularly in the 
specific challenges faced by hospitals in rural areas [6, 7].

Infants with NOWS are typically observed in an inpa-
tient setting for at least 24–96 h after birth and evaluated 
for clinical need of pharmacologic treatment [8, 9]. First-
line treatments for symptoms of NOWS are non-phar-
macologic interventions [10, 11]. Non-pharmacologic 
care includes creating low stimulation environments for 
infants, an emphasis on breastfeeding, and other meth-
ods that require guidance and support from medical staff 
for both the infant and the parent or care-giver [11, 12]. 
Positive partnerships between families and medical pro-
viders are critical to the success of non-pharmacologic 
interventions.

Provider bias and judgement can erode positive col-
laboration between families of infants with NOWS [13, 
14]. Furthermore, for patients in rural settings, lack 
of training in best practice for infants with NOWS can 
lead to hospital transfer and separation of the family [3]. 
Accessible and evidence-based training in NOWS care 
for providers in rural areas can improve care of infants 
with NOWS [15]. Additionally, increasing provider com-
fort treating patients with NOWS may reduce hospital 
transfers.

The NOWS-NM Program curriculum was designed to 
empower and educate rural providers caring for patients 
with NOWS. A mixed methods research approach 
was utilized to evaluate the first version of the curricu-
lum. Emphasis was placed on exploring barriers to care 
that rural providers face when treating families caring 
for infants with NOWS, and whether this intervention 
was successful for the providers who participated in the 
curriculum.

Methods
We developed the NOWS-NM Program curriculum 
in response to requests and input from rural providers 
caring for infants with NOWS. The curriculum focuses 
on best practices and basic treatment for infants with 
NOWS and consists of 11 online modules 30 to 60 min 
in length (8 h total). The topics include management of 
opiate use disorder during pregnancy, an introduction 
to evaluating the symptoms of NOWS with both the 
Finnegan and Eat, Sleep Console tools, non-pharmaco-
logic care, and discharge planning.

One rurally-located hospital served as a pilot site for 
the evaluation of the curriculum where providers and 
staff at the hospital participated in surveys and interviews 
after viewing the modules. Additionally, a small group of 
providers in Alaska participated in the evaluation after 
watching 2 core modules of the curriculum to determine 
if it would be useful for their locations.

We used a mixed methods approach to evaluate the 
curriculum. To evaluate effectiveness using quantita-
tive measures, viewers, such as nurses, physicians and 
advance practice providers, were asked to complete pre- 
and post-surveys regarding knowledge, attitudes, and 
practice. We adapted the survey from Romisher et al. 
(2018) [14] with permission. The self-assessment survey, 
administered remotely using RedCap, had a 5-point ordi-
nal response scale ranging from 1 = “strongly disagree” to 
5 = “strongly agree.” We compared the results of the pre- 
and post-surveys by tabulating the percentage of partici-
pants responding “agree” or “strongly agree” to each item.

Subsequently, using a descriptive qualitative design, we 
invited the same participants to share their feedback in 
an interview or focus group. Interviews and focus groups 
were conducted June through October 2020 using Zoom 
videoconferencing software. All video was deleted imme-
diately after the interaction. Audio files were deleted after 
they were transcribed for analysis. Some participants 
viewed the curriculum within the previous 8 weeks, how-
ever others viewed it one year prior. If it had been more 
than 8 weeks, participants were asked to review the cur-
riculum before the interview or focus group. One per-
son was unable to schedule an interview or focus group 
and provided feedback in writing. Interviews/focus 
groups lasted 20 to 60  min. We asked questions about 
their perspective and experience working with patients 
with NOWS; practice readiness; feedback about the 
NOWS curriculum; and changes made because of the 

with both quantitative and qualitative methods. Results support the effectiveness of the curriculum to increase 
competence of rural providers in the care of patients with NOWS. The NOWS-NM Program is a novel and effective 
mobile training tool that can easily be accessed by under-resourced, rural hospital providers using an internet-
connected device such as a smart phone, laptop or tablet.
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curriculum. Using NVivo qualitative software [16], one 
analyst coded all transcripts using an inductive, thematic, 
and iterative process. The reliability of the qualitative 
analysis was confirmed through iterative feedback with 
the study team authors that reviewed the analyses and 
met with the analyst to discuss and validate findings. In 
this manuscript, we focus on themes related to changes 
in practice, knowledge, and attitude that occurred as a 
result of the curriculum.

The authors certify that this work was conducted in 
accord with prevailing ethical principles and reviewed by 
an Institutional Review Board.

Results
Quantitative results
Pre- and post-surveys regarding knowledge, attitudes, 
and practice (KAP) of caring for infants with NOWS 
were completed by 30 participants: 23 from a rural New 
Mexico hospital; 7 from an interested hospital in Alaska. 
Of those, 16 (53%) viewed the curriculum, and 14 (46%) 
completed both pre- and post-curriculum KAP surveys 

(2 MD, 11 RN and 1 NP). Survey results indicated sub-
stantial increases in knowledge of NOWS care across 
the 10 knowledge items: the average percent indicating 
“agree” or “strongly agree” increased from 31% at pre-
test to 85% at post-test. Substantial increases were also 
reported on the 4 practice items: across the 4 practice 
items, the average percent indicating “agree” or “strongly 
agree” increased from 52% at pre-test to 91% at post-test 
(Fig. 1).

Changes on the 8 attitude items were less robust. On 
the 3 attitude items with positively worded stems (e.g., “I 
feel that the rewards of caring for an infant with NOWS 
outweigh the challenges.“), the percent indicating “agree” 
or “strongly agree” increased from 62 to 72%. On the 5 
attitude items with negatively worded stems, only one 
item (“I believe that infants with NOWS should be cared 
for in a critical care environment.“) showed substantial 
improvement with 42% indicating “agree” or “strongly 
agree” at pre-test and 18% at post-test. None of the three 
items conveying negative attitudes regarding parents of 
infants with NOWS showed any improvement between 

Fig. 1 Pre-test to post-test change in prototypical knowledge, attitude and practice items
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pre-test and post-test. In fact, one item (“I find it frustrat-
ing when the mother of an infant with NOWS is unable 
to fully participate in infant care.“) showed deterioration 
with 25% indicating “agree” or “strongly agree” at pre-test 
and 42% responding with agreement at post-test.

In summary, substantial increases in NOWS knowl-
edge and self-reported practice were obtained on the 
KAP survey. Most respondents agreed with the positively 
worded attitude items and pre-test and post-test. A few 
respondents expressed negative attitudes about par-
ents of infants with NOWS at pre-test, the training cur-
riculum appeared to have no impact on such attitudes at 
post-test.

Qualitative results
Sixteen providers participated in focus groups and inter-
views about the curriculum and their experience with 
NOWS (Table  1). Most were in NM (N = 11, 69%) and 
almost equally divided between registered nurses (N = 8, 
50%) and providers (N = 7, 44%). Most participated in an 
interview (N = 9), while six participated in focus groups, 
and one submitted written feedback.

All participants viewed the curriculum on a desktop 
or laptop computer except one who used a smartphone. 
Of the 15 who answered the question about viewing 
location, 9 (60%) said they viewed the modules at work, 
3 (20%) at both home and work, 2 (13%) at home only, 
and 1 (7%) in the car. When asked if they had a preferred 
device for accessing curricula, 16 participants responded: 
5 (31%) participants mentioned a portable device such as 
a laptop, tablet, or smartphone; 4 (25%) preferred a com-
puter at work; 3 (19%) had no preference; and 4 (25%) 
described different ideas (Facebook post, live presenta-
tion, podcast, interactive format and online presenta-
tion). From those who discussed changes as a result of the 
curriculum, the following themes emerged: overcoming 
bias, feeling more comfortable and confident, changing 
knowledge and approaches to diagnosis and treatment, 
providing more supportive care, and keeping infants and 
families local (Fig. 2).

Table 1 Demographic summary of interview/focus group 
participants

All Sites NM AK
Participants
Total N

16 11 5

Registered Nurse, n (%) 8 (50%) 6 (55%) 2 (40%)
Provider (MD, NP), n (%) 7 (44%) 4 (36%) 3 (60%)
Licensed Social Worker, n (%)
Type of Feedback

1 (6%) 1 (9%) 0

Interview, n (%) 9 (56%) 9 (82%) 0
Focus Group, n (%) 6 (37%) 2 (18%) 4 (80%)
Written Feedback, n (%) 1 (6%) 0 1 (20%)

Fig. 2 Summary of changes as a result of the curriculum
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Overcoming bias
Some participants said the curriculum helped them or 
others view families dealing with opiate use disorder in a 
different light. Many referenced their own biases and the 
need to change their mindset and approach. One nurse 
summarized this change well:

…I felt like that was a huge part of our culture of 
nursing in our facility was that everyone is just like, 
‘Oh, these druggies,’ and that’s what you initially 
think… I like how [the curriculum] was broken 
down…you need to remember that they all have a 
story, and that they’re all human, and that some-
times, the drugs take over their lives, but we’re here 
to help them and help their babies.

In addition, one provider said:
I think that treating parents as patients with a medi-

cal diagnosis has helped, rather than treating parents as 
criminals… so that’s the most important part about the 
entire curriculum is, I think if you change the hearts and 
minds… if you can help explain that probably the safety 
and the quality that the child deserves is to try to help 
them non-pharmacologically as well as you can and keep 
them, mom, families together and not fly them out, I 
think the changing of hearts and minds is the key.

Feeling more comfortable and confident
Nurses expressed feeling greater confidence and comfort 
working with infants with NOWS. One said:

I definitely feel more comfortable taking care of babies 
with neonatal opiate withdrawal syndrome since this pro-
gram has been implemented at the hospital. It was always 
kind of a scary thing. And I felt like there wasn’t enough 
knowledge about what’s going on with them and what we 
need to expect and some of the rules and the guidelines 
and things. And I feel like things are more streamlined 
now, and it’s definitely more comfortable for everyone.

Changes in knowledge and approaches to diagnosis and 
treatment
Providers and nurses explained they learned how to bet-
ter diagnose, score, and treat babies with NOWS. Babies 
are “scored” on their level of opioid withdrawal using 
standardized scales. One nurse said it helped the pro-
vider they worked with diagnose a baby with NOWS in 
a confusing situation, after re-watching the curriculum 
videos and reviewing their new policy. After diagnosis, 
participants said they use what they learned in the cur-
riculum to score babies with NOWS. One nurse said, “I 
would refer to that and all my notes from the presenta-
tion. So, I felt like, clinically, that was the most useful 
thing for me that I used all the time.”

Providing more supportive care
Participants expressed their appreciation of the focus on 
consoling over scoring and have standardized their unit’s 
approach to scoring. One nurse explained how they used 
this knowledge in practice:

And it was just all of these stimulations we were 
causing to this baby, and then we got a high score. 
So, its kind of made me say, ‘Okay. Hold on. Let’s 
take a step back…We are causing this score, not that 
the baby’s scoring this way on its own. We did this.’ 
And so, we waited it out, and then the baby started 
scoring low.

Keeping infants and families local
Several nurses and providers emphasized the importance 
of keeping babies local, rather than sending them to a 
regional hospital, and this curriculum has helped them 
do that. One provider explained:

Before we started this program…every baby that was 
suspected of risk for withdrawal was just sent to [the 
big city]. So, it really wasn’t a thing, which was frus-
trating because I knew that we could deal with it. 
Nobody was comfortable doing that.

The results of the qualitative study contradicted the sur-
vey data regarding the effectiveness of the curriculum 
in addressing biases in providing care for patients with 
NOWS. Providers expressed more details and subtle-
ties of their experience of change in the focus groups 
and interviews. The effect and interpretation of negative 
reports on the survey results are difficult to interpret in 
the light of the small sample size as well.

Discussion and conclusions
The NOWS-NM Program is a tool to increase access 
to care for an especially vulnerable population; infants 
with NOWS receiving care in a rural setting. Our work 
demonstrates that the curriculum increases competence 
and helps to address biases toward families dealing with 
substance use disorder. Reducing biases can ultimately 
reduce barriers for this population in accessing quality 
care in their home communities.

KAP survey results indicated substantial increases in 
knowledge and practice of NOWS care. The change in 
attitude was less robust, with three items conveying neg-
ative attitudes regarding parents of infants with NOWS 
not showing any improvement between pre-test and 
post-test on the KAP survey. This may reflect strongly-
held participant beliefs that require more time and train-
ing than was provided in this pilot test of the curriculum. 
Previous work has demonstrated that neonatal intensive 
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care (NICU) nurses often held negative judgement of 
parents with opiate use disorder and had a lack of com-
petence in trauma-informed care [17]. Future iterations 
of the curriculum may benefit from additional focus on 
managing attitudes and improving interactions among 
providers and families with NOWS.

This work demonstrates the effectiveness of the 
NOWS-NM Program curriculum in in improving knowl-
edge and practice and also addresses the need for options 
for access, including mobile (i.e. internet-based, asyn-
chronous) platforms, for continued training for provid-
ers caring for babies with NOWS and that training with 
current information regarding best practices increases 
quality care [15, 18]. Our work also addresses the need to 
confront and correct biases that can lead to stigmatiza-
tion of patients and negatively affect care [13, 19](Magu-
ire et al., 2012; Recto et al., 2020).

The limitations of this project are related to working 
with small rural communities with small numbers of 
health professionals, leading to a smaller group of sub-
jects and the sample size being too small for statistical 
hypothesis testing. Additionally, the rurality of our par-
ticipants contributed to the need to be flexible with how 
focus groups were conducted (groups, 1:1 interviews 
and a written response). The differing formats may have 
affected the results; however, the focus group guide was 
adhered to in all three versions. Finally, having a smaller 
group to pilot our curriculum was essential for refine-
ment prior to future disseminations to other rural hospi-
tals and teams.

Based on the positive results of this pilot work, we 
intend to pursue an expanded evaluation in the context 
of a statewide dissemination and implementation plan. 
We will include fidelity measures for application of the 
curriculum and measures of change as part of this work. 
This project will inform our multi-state dissemination 
plans.
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