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Executive Summary

Level 1-2 Outcomes

Participation 
 Learners: 1242 Clinicians (Guarantee of 800 by April 2018)

– 656 Learners thru freeCME
– 586 learners thru ACHL

 Certificates: 509 Clinicians  (Guarantee of 500 by April 2018)

Satisfaction
 Quality of educational content was highly rated for this activity
 95% of learners noted that the faculty’s ability to effectively convey the subject 

matter and expertise on the subject matter was good/excellent. 
73% of participants were either physicians, physician assistants, or nurses/NPs. Participants 

agreed that all learning objectives were met with an average rating of 3.46/4.0, supporting the 
high rating of the educational quality. Participants feel that the education is of value and 94% 

would recommend this activity to a colleague. 



Executive Summary
Level 3-5 Outcomes
 Changes made based on participation in this activity will impact from 2434 to 

more than 4968 preterm/early preterm infants each month. 
 This activity was highly effective, with 67% of learners indicating that they intend 

to change their practice as a direct result of the activity, and knowledge/mastery 
levels on key knowledge gaps increasing between 168%-588% pre/post activity. 

 Learners improved knowledge and preformance on all post-test questions, with 
an average of 81% of participants answering post-test questions correctly, 
compared to only 24% on the pre-test---a 238% increase.

 Learners demonstrated increases in both knowledge, competence and 
performance by: 

– Demonstrating an increased ability to formulate nutrition care plans which foster optimal 
growth 

– Differentiating between preterm and standard term formulas in terms of nutrient composition
– Participants recognize the differences between supplementing feedings, and enriched vs 

fortified formulas and are better prepared to counsel parents on which formulas to select for 
their infants

– Transitioning preterm infants to standard term formula when both growth and weight gain are 
sustained



Executive Summary  

Level 3-5 Outcomes (cont)
 Participants increased their self-rating of confidence as a result of participation in 

this activity and with respect to:
– Developing appropriate preterm infant nutritional care plans, with 70% of post-activity 

participants rating themselves either “moderately confident” or “very confident” about 
this metric.

– Appropriately prescribing preterm formula or human milk fortifier (HMF) for very low 
birth weight (VLBW) or low birth weight (LBW) infants

– Transitioning infants from preterm formulas to standard-term formulas following 
sustained growth and nutrient intake

– Educating parents and caregivers with respect to differences between supplemented, 
fortified, and enriched formulas. 

36% of learners expressed an increased desire via the program evaluation to directly address 
clinical barriers to patient engagement, patient-provider communication, and related 

administrative barriers identified via their participation in the activity, in order to better 
implement practice changes learned via the activity. 



Future Education Considerations

 Long-term outcomes of preterm infants
 Parenteral/NICU nutrition for premature infants
 Breastfeeding best practices 
 Infant brain growth and development
 Reinforcement of the nutritional differences between preterm 

discharge and standard term formulas



Participation

35%

23%

15%

6%

18%
3% Profession

Physician

Physician Assistant

Nurse

Nurse Practitioner

Other

Unknown

Participants Certificates

1242 509

24%

12%

3%

19%
5%

4%
2%

27%
4%

Specialty
Pediatrics

Family Practice, General Practice, or
Primary Care
Neonatology/Maternal-Fetal
Medicine/Nutrition
Obstetrics and/or Gynecology

Internal Medicine

Emergency Medicine

Anesthesiology

Other

Unknown

“Other” professions included students, 
medical technicians, technologists, 
residents, licensed midwives, and 

pharmacists.



Question Topic Physician Nurse/NP Other HCP’s

1 Optimizing preterm infant growth 628% 638% 511% 

2 Preterm vs term formula differences 300% 274% 232%

3 Using preterm formulas to aid in 
catch-up growth 154% 309% 190%

4 Preterm formula at discharge 147% 147% 203%

Overview of correct responses: 

Level 3 & 4: Pre/Post-test Overview

Learners demonstrated greatly improved knowledge and competence on all four pre/post-
test questions and case vignettes.



Level 3 & 4: Pre-test vs. Post-test

1. Comparing nutrient density per 100 kcal, which of the following nutrients is the most different in 
quantity/density between preterm formula and preterm discharge formula? 

A. Protein (grams)
B. Zinc (mg)
C. Energy density (kcal/oz)
D. Vitamin A (IU)
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While there was a significant change in learner knowledge from pre to post learning (+593% average across learner cohorts), with regards to the major 
differences between preterm discharge and milk-based formulas, an average of 45% of the total learners still answered this nutrient-density question 

incorrectly post-activity, suggesting the need for continued education in formula type selection for preterm/term infants. Nurses demonstrated the 
highest overall increase in knowledge post-activity, reflecting possible practice-related gaps surrounding the nutritional components of preterm and 

preterm discharge formula.
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Level 3 & 4: Pre-test vs. Post-test
2. Patient Case Question: A preterm infant delivered at 27 weeks’ gestation is failing to achieve recommended growth 
velocity targets; the infant’s growth rate has been averaging <10 g/kg per day. The infant’s mother has been unable to 
establish adequate breastmilk supply. Pooled, sterile donor milk fortified with a commercial fortifier 1 packet per 25 ml is 
currently being fed. The infant is able to feed via bottle and is ready for NICU discharge at 37 weeks’ corrected age. Which 
of the following would be a suitable regimen that most closely meets the nutritional requirements for the infant at 
discharge?

A. Standard formula
B. Preterm formula
C. Donor milk, fortified with 1 FHM packet to 

50 ml
D. Preterm discharge formula
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Pretest performance on this question shows that there is confusion as to the timeline which is used to define a preterm infant. However, the vast 
majority of participants on the post-test correctly identified gestational cut-offs for preterm babies. Post-test performance also demonstrates that 
participants are aware of the benefits of preterm discharge formulas by allowing preterm infants a chance for growth catch-up (at 18 months) via 

the ingestion of specific nutrients in greater amounts than those seen in standard term formulas. Knowledge increases were similar across all three 
learner cohorts, with nurses again demonstrating the highest level of improvement (86%).
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Level 3 & 4: Pre-test vs. Post-test
3. Preterm infants are at higher risk of developing necrotizing enterocolitis (NEC) than term infants, which is thought to be
related to the preterm infant’s immature immunological and gastrointestinal development. Human milk is protective 
against NEC. Which of the following components of human milk is most important in supporting healthy gut microbiome 
development? 

A. Vitamin A
B. Docosahexaenoic acid, or DHA
C. Oligosaccharides
D. Protein 
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Prior to completing the activity, only an average 30% of overall participants (37% for physicians, 21% for nurses, and 31% for Other HCPs) correctly 
identified oligosaccharides as the most important contributor to healthy microbiome development when asked to choose between multiple beneficial 
nutrients for preterm infants prior to education; when broken out by learner cohort, physicians showed the highest existing knowledge base, but this was 
still only at 37% pre-activity. Post-activity however, all three learner cohorts participants demonstrated correct responses at similar levels, with varying 
levels of  increase in participant knowledge (154% for physicians; 309% for nurses; and 190% for other HCPs) on the role of oligosaccharides in 
microbiome development. This reflects a broader trend indicating nurses have the largest knowledge/practice gaps surrounding preterm infant nutrition.

15%

46%

21% 19%
8% 5%

86%

2%
0%

25%

50%

75%

100%

A B C D

Nurse/NP

Pre (N=129) Post (N=111)

18%
40% 31%

11%4% 3%

90%

4%
0%

25%

50%

75%

100%

A B C D

Other HCP’s

Pre (N=273) Post (N=196)



Level 3 & 4: Pre-test vs. Post-test
4. True or False: No preterm infants should be sent home from the hospital at discharge on a preterm formula instead of a 
preterm discharge formula because it may contribute to abnormal weight-gain or other nutritional issues. 

A. True
B. False
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Post-activity, nearly 100% of participants correctly identified that guidelines recommend a transition to standard formula on a case-by-case basis, 
especially when growth is sustained and on-track---a 166% average increase in participants’ knowledge versus pretest. The highly specific nature of 
infant-nutrition content made pre/post analysis of this data point challenging to measure via a single question, however, so these binary outcomes 

results may be masking more nuanced knowledge gaps surrounding nutritional needs of preterm infants at discharge.  
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Evaluation Data 



Learning Objectives

Please rate the following objectives to indicate if you are better able 
to:

Analysis of 
Respondents

Rating Scale: 
4 = Strongly Agree  

1 = Strongly Disagree

Identify nutritional differences among preterm, preterm-discharge, and standard-term 
formulas and formulate strategies to transition preterm infants to term formulas, when 
appropriate.

3.46

Illustrate how the gut microbiome is altered in preterm infants and how it can be partially 
optimized through diet to minimize disease.

3.47

Examine nutritional differences among plain human milk, enriched human milk, fortified 
human milk (FHM) and the various available commercial preterm formulas, including the 
role of LCPUFA supplementation on growth and development of both preterm and full-
term infants.

3.48

Discuss strategies to educate parents and guardians regarding infant nutrition. 3.44

N=509

Learners strongly agree/agree that all learning objectives were met, with an average rating of 3.46/4.0.

94% of learners would recommend this activity to a colleague!



Impact of Activity

How will your participation in this activity impact preterm infant patient and 
caregiver outcomes?

• Better understanding of formulas appropriate
• Monitor care given
• By CME referral
• Better understanding of pre-term growth curves
• Decrease the incidence of NEC
• I will be able to cite studies and provide education 

regarding the nutrition for preterm infants
• Better knowledge
• Improved knowledge should improve outcomes
• Apply all new knowledge
• Incorporate into clinical practice
• Better communications with neonatologists
• Increased knowledge and confidence
• Better discharge formula for premature infants
• I can apply what I learned to work
• I am now more knowledgeable about preterm 

formulas
• Meeting the needs of the individual
• Better weight gain, brain and microbiome 

developments in preterm infants

• Encourage breast feeding of preterm ’s with 
appropriate supplements or preterm discharge 
formula at discharge

• I can educate the patient and caregiver
• More aggressive intervention
• Difference between preterm formula and preterm 

discharge formula 
• Better decision making

• OK to send home on preemie formula

• Better understanding of caloric needs
• By giving preterm infants more nutrients they 

need
• I will encourage patients to breastfeed

• Following this standard of care will most 
definitely help good outcomes

• Monitor intake more closely
• It will improve my knowledge base



Impact of Activity (cont)

How will your participation in this activity impact preterm infant patient and 
caregiver outcomes?

• I feel more confident in talking about the nutritional needs of the preterm infant, and the benefits of 
nutritional choices made

• Validate infant growth according to progress charts
• With knowledge gained I can better discuss importance of changes to be made
• Able to better communicate with patients
• I have acquired some knowledge from this activity that will help me to improve the health and survival 

of the preterm infant. I have learned about the importance of oligosaccharides and DHA in fortification 
of formula as it relates to reduction of risk of NEC in the infant and promotion of overall health of the 
infant's GI tract, in light of his/her developing/attenuated immune system.

• Have a better understanding of the needs to supplement breast milk if inadequate
• Study each pti needs and implement that regimen 
• Better competence



67% of learners will change their practice. Many participants report they plan to use tools such as 
growth charts as well as considering a wider array of nutritional options to help infants meet their 

growth targets. An important takeaway from this activity is that much of the nutritional care 
planning has to be done on a case-by-case basis, indicating a possible need for future case-based 

education on this clinical topic. 

How Will You Change Your Practice?

33%

11%

28%
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This activity validated current practice, no changes

Other

Create/revise preterm infant feeding protocols, policies, and/or
procedures

Change the management and/or treatment of preterm infants’ 
nutrition and care plans, either in the NICU unit or post-

discharge

Select all that apply:

See next slide for open-ended comments about intended changesN=509



Intended Changes

 Incorporate information from this session into 
choice of feedings for preterm infants in clinic

 Make sure babies get the right formula
 Advise about best nutrition for preemies
 Better understanding of nutritional requirements of 

preterm babies.
 Educate mothers
 Parent education regarding post-discharge feeding 

of infant
 I should revise preterm infant feeding protocol
 Institute recommended preterm feeding plans
 Better baby care
 Apply new knowledge 
 Incorporate into clinical practice
 Awareness
 Advise mothers of appropriate choices
 I will follow the content I read in the course
 By knowing the correct information I will share it 

to our patients with right treatment and 
management

 Better able to know when to transition types of 
feeds

 Consult Neonatologist when need to due to rapidly 
changing medical trends 

 How to increase weight and help with gut flora 
when considering what milk to use

 Patient management
 Better knowledge of formulas
 I will make sure the preterm infants I care for will 

have the correct formula
 I will be more observant with my patient
 I know have a better understanding of preterm 

infant nutrition
 I will follow guide line
 Be more specific about changing preterm and 

discharge formulas
 Better competence
 Better weight gain
 Consult lactation specialist

How will you change your practice as a result of participating in this activity:



Intended Changes (cont)

 Revise protocols
 I will introduce this in my practice after doing 

evidence-based research 
 Change post discharge tx
 Better knowledge of preterm nutritional needs
 Confirm the correct feeding formulas in preterm 

infants
 I am better prepared to support mothers post 

discharge
 Ability to care for NICU babies and nutritional 

requirements
 Better questioning of the feeding of preterm 

infants in their initial follow ups after discharge 
from the NICU

 Encourage available formulas to preterm babies 
to assist mothers to relax and reduce their stress 
and anxiety re not meeting the gold std in this 
hectic world and added pressures placed on 
women in general

 Give human milk fortifier when they are available.

 I will be better able to advise parents on infant 
nutrition

 I feel more confident knowing when to change the 
VLBW babies off preterm formula.

 Will be more aware of how correct nutrition 
impacts growth and development of the preterm 
infant

 Monitor the types of formula that discharge 
babies are getting. 

 Improve knowledge sharing
 I will give more focus on support of Mom trying to 

breast feed preterm infant
 Immediate clinical incorporation of this study
 Continue to learn more
 Better understanding of nutritional requirements 

of preterm babies.
 Total adjustment for preterm formula feeding
 Better communicate with patients

How will you change your practice as a result of participating in this activity:



Intended Changes (cont)

 Better education of parents
 Evaluation of dash spectrum for nutritional health 

benefits 
 My newly acquired knowledge of differences in 

preterm and preterm discharge formulas will help 
me to make better decisions around time of infant 
discharge from the NICU to improve survival and 
overall health of the infant.

How will you change your practice as a result of participating in this activity:



Impact of Activity

43%

44%

8% 2%3%
Physician

Changes could impact from 2434 to more than 4968 preterm infants each month. 
This assumes data in chart above is representative of the 1242 clinicians who 

participated in this activity, who also indicated they would change their practice 
as a result of this activity (67%). 
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between target audiences is expected



Confidence: Selecting and Managing 
Nutritional Options

How confident are you in selecting and managing appropriate nutritional options for preterm 
infants? 
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Sixty-three percent of participants at the beginning of the activity rated themselves as either not 
at all confident or somewhat confident in the development of nutritional care plans. Post-

activity, 70% of participants rated themselves either “moderately confident” or “very 
confident” about the development of preterm infant nutritional care plans---essentially a 

reversal of the pretest results.



Perceived Clinical Barriers

Please indicate any barriers you perceive in implementing these changes.
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Reimbursement/insurance issues

Lack of resources (equiptment)

Lack of time to assess/counsel patients

Lack of consensus or professional guidelines

Patient compliance issues

Lack of administrative support

Cost

Lack of experience

Lack of opportunity (patients)

N=509, participants could select all that apply

36% of learners indicated, via the 
evaluation, that they will attempt to 
address these barriers to implement 

changes.

Of the learners that intend to address 
barriers to practice, identified strategies 

include: better follow-up, patient screening, 
more education for providers and nursing 

staff, as well as parent education. 

Lack of experience, lack of opportunity, and cost were indicated as the highest barriers.



Attempt to Address Barriers

 Discuss with other providers
 There should be a health teaching for the parents so 

that they know what they will do
 Parent education regarding sharing of human milk vs 

donor milk bank.  Education to parents about the 
differences in formula types for preterm infants 
instead of using OTC formula that is cheapest

 Need to discuss management awareness and support
 Urge compliance
 Will try to practice my new knowledge acquired 

throughout this course with patients
 Continue to educate caregivers
 Incorporate into clinical practice
 More education for providers and nursing staff
 If have an opportunity i will give more time to our 

patient to assess them and give them counseling
 Address with training new employees and staff 

members
 Provide effective low-cost option
 Need to change some habit

 Work closer with WIC to support reasoning for specific 
formula.

 Yes i will implement changes in my competence, 
performance, and patient outcomes

 All patients are on WIC so easy to get any formula or 
breast-feeding support

 Advocate more for patients to be able to feed their 
babies the food they need, not what insurance 
coverage dictates

 Choosing formulas
 Lobby government
 Increase time spent educating parents 
 Will revise the recommendations
 More clear understanding
 Will do better at discharge instructions
 Present at appropriate committee mtgs & to other 

providers
 Discuss with colleagues
 Will look at more EBM to be able to use in practice
 Research more, see what WIC offers for preterm births

Please describe how you will attempt to address the identified barriers:



Attempt to Address Barriers (cont)

 Will take more time with these patients
 Participate in new standard practices regarding donor 

milk programs at my hospital. Keep up to date with 
research. 

 Adopted clinical guideline for nutrition support to 
preterm infant 

 Find more resources
 Medication changes
 Discuss evidence-based medicine with insurance 

during appeals
 Visits to NICU
 Better scheduling of appointments
 Stressing importance of issue
 By educating parents
 Education to peers and pts alike
 Offer support to new mothers
 Review the guidelines in promoting nutrition for 

preterm
 Will work with WIC
 Will attempt to spend more time with families
 Will discuss management of late preterm infants with 

neonatal providers
 Will explain that breast milk may need to be 

supplemented to achieve optimal growth and 
nutrition

 Will follow hospital guidelines 
 Good referral to out pt services
 Feel more educated to give insurance co more info to 

provide coverage
 Consult patients that need this assistance.
 By giving health teachings to parents esp 1st time 

mothers who have problems like this and provide 
them options

 Infant mortality will be highlighted from this study and 
addressed in proper clinical perspective

 Confer with carriers
 Better management
 Branch out for other opportunities to learn
 Informing the differences between formula to families 

will help insure follow through during d/c
 Yes will educate patients

Please describe how you will attempt to address the identified barriers:



Attempt to Address Barriers (cont)

 Discuss with colleagues
 Parents need more education on importance of 

nutrition 
 Speak with administration
 More knowledge about this issue
 Will continue to stay current with the issues and 

discuss with families of the patient
 Time management 
 Clinical practice, guidelines and management
 Care along with dietary support of family and WIC 

program 
 To improve the knowledge
 By applying proper consideration in preterm nutrition

Please describe how you will attempt to address the identified barriers:



Objectivity & Bias
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N=509

This activity was perceived as objective, balanced, and non-biased. 
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Faculty Evaluation

Ability to effectively convey 
the subject matter

Expertise on the subject 
matter

Sharon Groh-Wargo, PhD, RD, LD
Professor, Nutrition and Pediatrics

Case Western University School of Medicine
Senior Nutritionist, Pediatrics
Metro Health Medical Center

Cleveland, Ohio

N=509

Learners highly rated Dr. Groh-Wargo’s expertise and ability to convey the subject matter, with ≥ 
95% of participants rating her instructional ability and knowledge as “excellent” or “good”.
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Cultural/social barriers
for breastfeeding

Parenteral/NICU for
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Infant intestinal growth
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breastfeeding

N=509, participants could select all that apply

Best practices for breastfeeding, followed by infant intestinal growth and development, and 
parenteral/NICU for premature infants were reported as future educational topics of interest.

Topic of Interest for Future Activities



Take-Aways
What is one pearl you took away from this activity:
 Oligosaccharides in preventing NEC
 Knowledge of gestational time frame for implementing 

treatment.
 Neonatal infection treatment
 The importance of dieticians in preterm nutritional 

advice during hospitalization and post-discharge in the 
pediatrician's office- preferably face to face from time to 
time 

 Donor milk from vetted sources is important because 
the milk is properly screened and tested for infectious 
diseases. 

 Allowing a pre-term growth curve to stabilize in 1st few 
weeks of life

 Gain some knowledge If treating high risk pregnant 
woman 

 The cost is not prohibitive
 Improvisation of practice
 The mother's own milk is higher in protein after she 

delivers a preterm infant, which is exactly what the 
infant needs to grow and thrive.

 Varying nutritional needs of preterm vs term babies

 Preterm mothers may not have the adequate milk for 
their newborn and may need supplementation for 
adequate growth

 Mothers milk is best to prevent NEC
 Cultural/social barriers for breastfeeding
 Special formula til 3.6 kg and oligosaccharides
 It would be helpful to have some name brands 

mentioned to know what to look for patients
 New trends in formula
 How important breast feeding is for babies
 Keep up with the latest recommendations
 Increased knowledge of infant formulas at discharge
 Caloric, protein & vitamin requirements of pre-term 

infants and adjustment of nutrition /formulas
 Wait until 2-3 weeks of age before setting a growth 

curve
 Correct feeding needs of infant
 More info re supplements needed for preterm babies
 Vit A composition differences in needs of preterm and 

term infants
 Role of NEC



Take-Aways (cont)
What is one pearl you took away from this activity:
 Mother's own milk is significantly better than pooled 

donor
 Early intervention
 The importance of prebiotics for decreasing risk of 

infection in preterm infants
 Differences in preterm formula and discharge formula 
 Breast feeding is quite important
 All preemies need nutritional help and surveillance 

during the first year of life
 Oligosaccharides are good for gut health.
 Content of breast vs donor milk
 Better understanding of prevention of NEC in preterm 

infants
 Makeup of the different formulas and HMO's 

significance in gut
 Call the nutritionist
 Information about donor milk
 It is very important to give more calories and protein to 

preterm infants. This is achieved by giving a fortified 
expressed breastmilk or preterm formula. It is also very 
important that preterm  infants are feed human milk in 

order to prevent NEC
 Breastfeeding infants helps neurodevelopment
 Optimal nutrition is essential for good patient outcomes
 Importance of discharge diet
 The differences between pre-term and term formulas. 
 Encourage breast feeding in everyone
 Information on how best to improve "gut health" in 

preterm infants. 
 The nutritional differences between preterm, fortified 

and regular formula
 Human donor milk still not recommended as safe
 Need for consultation
 Good information regarding differences between 

preterm and preterm discharge formulas
 More information about nutrition needed for preterm 

infants 
 That there is nothing better for an infant than mothers 

milk, and when needed, the supplementation of this
 Preterm babies need a higher nutritional support to 

catch up term baby`s weight



Take-Aways (cont)
What is one pearl you took away from this activity:
 Preterm infant nutrition is very important, as it has 

bearing on many areas of postnatal development, 
including that of cognitive ability, vision and hearing, 
and communication skills

 Improve nutrition on preterm discharge
 Premature infants are at risk of malnutrition and poor 

growth
 Preterm infant nutrition must be monitored closely
 Proper feeding
 Pti need for growth of health of pt
 Micro biome is important
 Differences between formulas at different stages
 I need to review more literature
 Vitamin A is a concern with preemies.
 The ratio of protein to formula and the preterm infant 

weight gain correlation 
 No safe human milk available outside hospital
 Preterm infant feeding protocol



For questions, please contact:

Brittany Puster
Director, Education Development
Academy for Continued Healthcare Learning 
(ACHL)

E: bpuster@achlcme.org
P: 773-714-0705 ext. 134
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