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Abstract

The Centers for Disease Control and Prevention administered the original Maternity

Practices in Infant Nutrition and Care (mPINC) survey, a census of all US birth facili-

ties, from 2007 to 2015 to monitor infant feeding-related maternity care practices

and policies. The purpose of this paper is to describe the many uses of mPINC data.

Hospitals, organizations and governments (federal, state and local) have used the

mPINC survey as a tool for improving care among the populations they serve.

Nationally, the mPINC survey has been used to document marked improvements in

infant feeding-related maternity care. Researchers have used the mPINC data to

examine a variety of questions related to maternity care practices and policies. The

newly revised mPINC survey (2018) has been designed to capture changes that have

occurred over the past decade in infant feeding-related US maternity care. Hospitals,

organizations, governments and researchers will be able to continue using this impor-

tant tool in their efforts to ensure US maternity care practices and policies are fully

supportive of breastfeeding.

K E YWORD S

breastfeeding, maternity practices, mPINC survey

1 | INTRODUCTION

Breastfeeding is considered the optimal feeding method for

most infants (American Academy of Pediatrics: Section on

Breastfeeding, 2012) and reduces chronic diseases in women (Feltner

et al., 2018). Evidence-based maternity care practices are known to

improve breastfeeding exclusivity (Perrine, Scanlon, Li, Odom, &

Grummer-Strawn, 2012) and duration (DiGirolamo, Grummer-

Strawn, & Fein, 2008). The first hospital in the United States desig-

nated as part of the Baby-Friendly Hospital Initiative, a programme

designed to recognize hospitals offering evidence-based maternity

care as outlined in the Ten Steps to Successful Breastfeeding (Ten

Steps), was in 1996, but widespread participation in the initiative was

low for many years (Baby-Friendly USA, 2016). Although local

(Kovach, 2002) and state (Rosenberg, Stull, Adler, Kasehagen, &

Crivelli-Kovach, 2008) efforts had been made to assess hospital prac-

tices supportive of breastfeeding, there were no national or regional

data on implementation of these practices despite the critical role

hospitals were known to play in supporting breastfeeding. Thus, in the

fall of 2003, the Centers for Disease Control and Prevention (CDC)

hosted a meeting of experts to explore the feasibility of national

surveillance of maternity care practices related to breastfeeding,

including data needs, potential barriers to data collection and potential

methods for surveillance. A 3-year development phase began that

culminated with the implementation of the first Maternity Practices in

Infant Nutrition and Care (mPINC) survey in 2007. The original mPINC

survey, covering seven domains of maternity care (Labor and Delivery,

Feeding of Breastfed Infants, Breastfeeding Assistance, Mother-Infant

Contact, Discharge Care, Staff Training and Structural and Organiza-

tional Aspects of Care Delivery), was administered every 2 years until
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2015 (Perrine et al., 2015). The domains of care were scored from

0 to 100 to generate seven subdomain scores, which were averaged

to calculate a total mPINC score. Both the mPINC survey and scoring

algorithm are available by emailing: mpinc@cdc.gov.

All hospitals and free-standing birth centres in the United States

and Territories (American Samoa, Guam, Northern Mariana Islands,

Puerto Rico and the US Virgin Islands) (hereafter, “states” unless oth-

erwise noted) with maternity beds in the year prior to the survey were

eligible to participate. The main facility switchboard was contacted

with a request to speak with the manager of the Mother-Baby unit.

Once reached, this manager confirmed the hospital's eligibility and

identified the most appropriate person to receive the survey. Hospi-

tals were encouraged to get input from key staff, as needed, when

completing the survey. Completed surveys were submitted either

electronically or via paper with response rates ranging from 82% to

83% for all five cycles (range of participating facilities: 2,582–2,742).

Given the high response rate of this census, data on maternity prac-

tices and policies covering 74% to 82% of US births were obtained

(Table 1). The percent of surveys being completed by more than one

individual ranged from 39% in 2007 to 75% in 2015. The number of

individuals contributing to a survey in 2015 ranged from 1 to 16, with

a median of 3. Across survey years, some of the most common titles

of individuals contributing to survey responses included: Mother

Baby Unit Manager/Supervisor, Labour and Delivery Unit Manager/

Supervisor, Lactation Services Coordinator, Lactation Con-

sultant/Specialist and Maternity Care Services Director/Manager.

The purpose of this paper is to describe the many uses of mPINC

data, including for national and state surveillance of infant feeding-

related maternity care practices, for hospital quality improvement, and

for public health research.

1.1 | mPINC: Data for national surveillance

Nationally, the total mPINC score increased from 63 in 2007 to 79 in

2015, a 16-point increase (Figure 1). Subdomain scores for each area

of care also increased across the time period (range: +10 to +29

points). The largest increases were seen in Discharge Care

(+29 points), influenced by the decline in distribution of discharge

bags containing infant formula (Nelson, Li, & Perrine, 2015), and

Labour and Delivery (+26 points), influenced by the increase in

skin-to-skin practices (Boundy, Perrine, Barrera, Li, & Hamner, 2018).

All states and Territories increased their mPINC total scores between

2007 and 2015. Of 56 states and Territories covered by the mPINC

survey, in 2007, 18 states, predominantly in the south and middle of

the country, had an average total mPINC score <60, whereas only

2 states, New Hampshire and Vermont, had an average total score

≥80 (Figure 2). By 2015, this pattern had improved, with no states

having an average total score <60 and 26 states having an average

total score ≥80.

Aggregate, national mPINC data have been used extensively to

describe US maternity care practices and policies. For example,

analyses have examined use of human milk in neonatal intensive care

units (Boundy, Perrine, Nelson, & Hamner, 2017; Perrin, 2018;

Perrine & Scanlon, 2013), monitored progress towards the implemen-

tation of the Ten Steps (Barrera, Nelson, Boundy, & Perrine, 2018;

Bartick, Edwards, Walker, & Jenkins, 2010; Beauregard, Nelson, &

Hamner, 2018; Boundy et al., 2018; Centers for Disease &

Prevention, 2011; Grossniklaus et al., 2017; Nelson, Perrine,

Scanlon, & Li, 2016; Perrine et al., 2015) and compliance with the

International Code of Marketing of Breast-milk Substitutes (Nelson

et al., 2015), and described employee lactation support services (Allen,

Belay, & Perrine, 2014). Further, mPINC data have been used by the

United Health Foundation to assess the health of women, infants

and children at the state and national level (United Health

Foundation, 2016).

Additionally, mPINC data have been used to facilitate responses

to public health emergencies. During the 2009 H1N1 pandemic,

mPINC data about the prevalence and locations of facilities with sepa-

rate newborn nurseries and/or rooming-in for mothers and infants

during the birth hospitalization informed CDC’s development of

H1N1 guidance to help US hospitals continue safely caring for

mothers and infants. More recently, during the early phases of the

TABLE 1 Approximate number and proportion of US births
covered by the mPINC survey, 2007–2015

Survey

year

Number
of

facilities

Estimated
births
captured

by mPINC

Estimated US
births (Martin,
Hamilton,
Osterman,
Driscoll, &

Mathews, 2017)

Estimated

proportion
of US
births
captured
by mPINC

(%)

2007 2,676 3,202,843 4,316,233 74

2009 2,651 3,138,598 4,130,665 76

2011 2,730 3,225,940 3,953,590 82

2013 2,648 3,138,622 3,932,181 80

2015 2,558 3,066,316 3,978,497 77

Note: Data, including number of facilities and estimated births captured by

mPINC, from the US Territories (American Samoa, Guam, Northern

Mariana Islands, Puerto Rico, and the US Virgin Islands), were not

included.

Abbreviation: mPINC, Maternity Practices in Infant Nutrition and Care.

Key messages

• The mPINC survey, a biennial census of US maternity

care facilities, has been used for surveillance, quality

improvement and research.

• Data from the mPINC survey have captured improve-

ments in US maternity care practices and policies.

• The mPINC survey has been a valuable tool for hospitals,

organizations, governments and researchers to improve

breastfeeding support provided to mothers and infants.
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COVID-19 pandemic, routine maternity care practices (e.g., maternal–

infant rooming-in) were disrupted over concerns of SARS-CoV-2

transmission from an infected mother to her newborn. A supplemental

questionnaire was quickly developed and is currently being adminis-

tered to participating mPINC hospitals in order to understand how the

pandemic has influenced hospital practices.

1.2 | mPINC: Data for individual hospital
improvement

Each facility that participated in the mPINC survey received six copies

of an individualized Benchmark Report, which was sent to the person

who originally received the survey as well as to key leadership posi-

tions including: Chief Executive Officer, Director of Hospital Quality

Improvement, Obstetrics Medical Director, Paediatrics Medical Direc-

tor and Nurse Manager for Mother-Baby Services. These Benchmark

Reports highlight strengths of the facility as well as areas where

improvements may be needed. In the report, the facility's total and

subdomain scores were provided and compared with three groups:

facilities of similar size, facilities within their state and all US facilities.

Facilities have used the subdomain scores and percentile rankings

in the Benchmark Reports to identify areas to improve the maternity

care they provide. Two examples are from safety-net hospitals whose

patients come from low-income, medically underserved, minority

populations. The University Medical Center of El Paso, located in a

F IGURE 1 Average total and subdomain scores from CDC's Maternity Practices in Infant Nutrition and Care (mPINC) survey, 2007–2015

F IGURE 2 Average total
score from CDC's Maternity
Practices in Infant Nutrition and
Care (mPINC) survey, by state,
2007, 2011 and 2015
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remote area along the Texas-Mexico border, used the mPINC survey

and other resources [e.g., Baby-Friendly Hospital Initiative guidelines

(Baby-Friendly USA, 2016)] to guide implementation of improvements

in their maternity care and to serve as an external benchmark

for monitoring these changes (Eganhouse, Gutierrez, Cuellar, &

Velasquez, 2016). One change was the creation of a paper record,

which included components of the mPINC data (e.g., initiation of

breastfeeding), used to improve patient care handoffs when mothers

were transferred from Labour and Delivery to the Mother-Baby unit.

This change, in addition to others, led to the hospital increasing their

mPINC total score from 65 (2011) to 92 (2013) and their exclusive

breastfeeding rate from 16% (2012) to 42% (2015). Boston Medical

Center used their mPINC scores to identify areas in their maternity

care practices where changes could improve breastfeeding support

(Preer, Pisegna, Cook, Henri, & Philipp, 2013). Aiming to decrease

maternal–infant separation and to increase exclusive breastfeeding,

delaying the newborn bath was identified as an intervention to

achieve both goals. As such, newborn baths were delayed from an

average of 2.4 h of life (preintervention) to an average of 13.5 h (post-

intervention). Compared with infants born before the intervention,

infants born after the intervention had 166% greater odds of initiating

breastfeeding, 39% greater odds of breastfeeding exclusively and

59% greater odds of near-exclusive breastfeeding, as defined by

having 90% to <100% breast milk feeds.

A report by the National Institute for Children's Health Quality

(NICHQ) (2015) described a survey conducted by the Indiana Perinatal

Network that found many Indiana hospitals preferred using their

mPINC data to facilitate quality improvement, whereas others were

interested in pursuing Baby-Friendly designation to facilitate improve-

ment. Labbok, Taylor, & Nickel (2013) used the mPINC survey as a

measure of hospitals' breastfeeding support to help understand bar-

riers to implementation of the Ten Steps faced by hospitals serving

low wealth populations. Additionally, hospitals often communicate

their mPINC scores to their patients and communities to celebrate

their success in providing quality maternity care (Massachusetts

General Hospital, n.d.; Cheyenne Regional Medical Center, n.d.;

Adventist Health, 2017; Beebe Healthcare, 2017; Brookings Health

System, 2017; Heart of the Rockies Regional Medical Center, 2016;

Henry Community Health, 2017; South Peninsula Hospital, 2016).

1.3 | mPINC: Data used by states, counties and
other organizations

As with national data, states and other organizations have used

mPINC data in a variety of ways to improve maternity care within

their populations. States such as California (California Department

of Public Health, 2017), Michigan (Michigan Department of Health

and Human Services, 2017) and Minnesota (Minnesota Department

of Health, 2018) have used their state-specific mPINC data to

develop more targeted data reports. For example, the California

Department of Public Health created region-level mPINC benchmark

reports (California Department of Public Health, 2017). Similarly, the

Minnesota Department of Health's Special Supplemental Nutrition

Program for Women, Infants and Children (WIC) created region-

specific mPINC scores, allowing a better understanding of

regional differences in hospital practices (Minnesota Department of

Health, 2018).

There are many state-specific recognition programmes designed

to acknowledge hospitals for implementing a portion or all of the

Ten Steps. Based on our work with state health departments,

breastfeeding coalitions and other stakeholders, we are aware there

are at least five states that use state-specific mPINC data, along with

other breastfeeding data, to inform their recognition program

[Alabama (Alabama Breastfeeding Committee, n.d.), Kansas (High 5 for

Mom & Baby, n.d.), Missouri (Missouri Department of Health & Senior

Services, n.d.), Pennsylvania (Pennsylvania Department of Health, n.d.)

and Texas (Texas Department of State Health Services, 2012)], includ-

ing reporting of mPINC participation and/or total score. For example,

the Kansas Breastfeeding Workgroup has used Kansas' mPINC data

to monitor progress towards implementation of their High 5 for Mom

and Baby programme, which helps hospitals adopt five evidence-

based, breastfeeding-related maternity practices (High 5 for Mom &

Baby, n.d.).

Also, based on our work with breastfeeding stakeholders, we are

aware of at least four states [Hawaii (Kahin et al., 2017), Maryland

(Maryland Department of Health and Mental Hygiene, 2012),

Nebraska (Nebraska Department of Health and Human

Services, 2015) and Oregon (Oregon Health Authority, 2017)] that

have used their mPINC data to inform or highlight their breastfeeding

work. For example, the Hawaii State Department of Health's Healthy

Hawaii Initiative was able to monitor progress of the Baby-Friendly

Hawaii project, which aimed to improve evidence-based maternity

care practices and in-hospital exclusive breastfeeding rates, by moni-

toring preproject and postproject mPINC scores (Kahin et al., 2017).

Further, at least 12 states disseminate their state-specific mPINC

report and/or link to the mPINC website via the state's or

breastfeeding coalition's website.

The mPINC data have played a role in state- and county-based

quality improvement initiatives in places such as Iowa (Stockton, n.d.;

Lillehoj & Dobson, 2012), Massachusetts (Edwards & Philipp, 2010),

Puerto Rico (Piovanetti, Calderon, & Castaner, 2015), Tennessee

(Healthy Tennessee Babies, n.d.) and Whatcom County, Washington

(Whatcom County Health Department, 2011). An example of states

working with individual hospitals is the Iowa Department of Public

Health (IDPH) that realized, prompted by the state's mPINC ranking,

that women delivering in rural hospitals did not have the same access

to breastfeeding education and support compared with other women

(Stockton, n.d.). In turn, it set up breastfeeding education training

targeted at staff of rural hospitals with a significant number of Medic-

aid births, resulting in a majority of hospitals implementing at least

three of the Ten Steps. To further this effort, IDPH offered targeted

technical assistance to select hospitals which were rural, had high

Medicaid birth rates and had mPINC scores lower than Iowa's total

score in an effort to identify where improvements could be made. An

example of state-level quality improvement is how Healthy Tennessee
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Babies developed a breastfeeding toolkit, in which resources to help

hospitals improve their breastfeeding practices were organized by the

mPINC domains of care (Healthy Tennessee Babies, n.d.). In addition,

NICHQ, as part of the Indiana State Department of Health (ISDH)/

NICHQ Partnership for Breastfeeding Improvement, facilitated a

meeting of experts aimed at discussing the current status of

breastfeeding in Indiana and guiding ISDH's future breastfeeding work

(National Institute for Children's Health Quality, 2015). These experts

identified mPINC regional training and technical assistance, along with

hospital visits, as a current strength in intrapartum care being pro-

vided in Indiana.

States and organizations have also used the mPINC survey as a

basis for [Minnesota Breastfeeding Coalition (Minnesota

Breastfeeding Coalition, 2016), New Mexico Breastfeeding Taskforce

(RWJF Center for Health Policy at the University of New

Mexico, 2016)] or in comparison with [New York (Dennison,

Nguyen, Gregg, Fan, & Xu, 2016)] their own hospital assessment

tools. The New York State Department of Health conducted their

own maternity care practices surveys in 2009 and 2014 (Dennison

et al., 2016). Though there were slight differences between the sur-

veys (e.g., an 84% response rate to mPINC from New York hospitals

vs. a 100% response rate to the state survey), both surveys were

able to measure a consistent increase in the state-wide composite

score, demonstrating improved maternity practices. The New

Mexico Breastfeeding Taskforce created their own hospital-specific

report cards which, similar to the mPINC Benchmark Report,

provided hospitals with a comparison of their breastfeeding

performance to all New Mexico facilities and facilities of similar size

(RWJF Center for Health Policy at the University of New

Mexico, 2016).

1.4 | mPINC: Data for public health research

In addition to the uses described above, mPINC data have also been

used for public health research. For example, several studies have

linked mPINC scores with breastfeeding data from other sources and

have found breastfeeding outcomes were positively correlated with

mPINC scores. Two studies (Barrera, Beauregard, Nelson, &

Perrine, 2019; Patterson, Keuler, & Olson, 2018) linked mPINC data

to in-hospital exclusive breastfeeding rates collected by The Joint

Commission, finding that hospitals with higher mPINC scores had

higher in-hospital exclusive breastfeeding rates. Self-reported mater-

nal data from the Pregnancy Risk Assessment Monitoring System

were linked with mPINC to demonstrate that women who delivered

in hospitals with higher mPINC scores were more likely to be

breastfeeding and to be exclusively breastfeeding at 8 weeks

postpartum (Nelson et al., 2018). The mPINC data from 48 hospitals

in Alabama were linked with infant feeding data from the newborn

screening database, finding infants delivered in hospitals, which had

Structural and Organizational Aspects of Care Delivery, a mPINC

subdomain, scores higher than the state mean were more likely to be

breastfeeding (Li et al., 2014).

1.5 | Limitations

Despite the benefits of the mPINC survey, it does have certain

limitations. The mPINC data are self-reported by hospital staff.

Although CDC specifically asks for the contact information of the

person with the most knowledge about these practices to send the

survey to, and encourages input of other key staff, the validity and

reliability of these data have not been formally evaluated nor has

the scoring algorithm. As described above, studies have shown that

higher mPINC scores are associated with exclusive breastfeeding at

hospital discharge (Barrera et al., 2019) and any breastfeeding at

8 weeks (Nelson et al., 2018), suggesting that the data captured by

mPINC are reflective of practice. Another limitation is that very

little demographic information on the hospital, including on the

population served, is collected. Having this information would allow

for better understanding of health disparities in maternity care

provided. Efforts, albeit with limitations, have been made to

address this by linking the mPINC data to demographic data

collected from the US census (Boundy et al., 2017; Lind, Perrine,

Li, Scanlon, & Grummer-Strawn, 2014).

1.6 | Future directions

Action 7 of the Surgeon General's Call to Action to Support

Breastfeeding is to ensure US maternity care practices are fully sup-

portive of breastfeeding (US Department of Health and Human

Services, 2011). The mPINC survey, used as a surveillance tool, moni-

tors this action. US maternity care practices continue to evolve as we

seek to provide optimal care for mothers and their infants. Examples

of some changes include caring for an increasing number of infants

born with Neonatal Abstinence Syndrome (NAS) (Ko et al., 2016) who

benefit from breastfeeding (Edwards & Brown, 2016) and rooming-in

(MacMillan et al., 2018), increasing attention about how to safely

implement practices such as skin-to-skin care (Feldman-Winter,

Goldsmith, Committee On the Fetus and Newborn, & Task Force On

Sudden Infant Death Syndrome, 2016) and an update of international

guidance on breastfeeding-supportive practices (World Health

Organization, 2018).

Given these marked changes in maternity care practices, a revi-

sion of the mPINC survey was judged necessary. An expert panel was

convened in 2014 to provide input into revising the survey. CDC took

this feedback, along with input from additional subject matter experts,

and revised both the survey methods and the questionnaire. The sur-

vey was then open for public comment as required by government

administrative processes. In November 2018, the new mPINC survey

was launched.

The survey's focus remains to provide hospitals with specific

feedback to provide national and state surveillance on maternity

care practices, to inform quality improvement efforts and to help

researchers gain a better understanding of US maternity care

practices. New or expanded topics include use of donor breast

milk, delayed umbilical cord clamping, selected safety practices and

NELSON ET AL. 5 of 8bs_bs_banner



care of infants with NAS. Given these expanded topics, mPINC

data on the care of the infant diagnosed with NAS have been pro-

posed as one indicator to monitor progress on the implementation

of the Protecting Our Infants Act (Substance Abuse and Mental

Health Services Administration, 2019), a law designed to address

problems stemming from prenatal opioid exposure. Because all

survey questions were updated, scores from the original survey

(2007–2015) are not comparable with scores from the revised

survey (2018).

2 | CONCLUSION

The mPINC survey has been a valuable surveillance, quality

improvement and research tool in tracking and helping improve

maternity care practices, and policies in the US. Facilities have

used their facility-specific Benchmark Reports to identify potential

strengths and weakness in the care they provide to mothers and

newborns. States and organizations have used state-specific data

to make programmatic decisions to support breastfeeding among

their constituents. National, aggregate data have captured marked

improvements in infant feeding-related maternity care practices

and policies in the United States. We anticipate that the new

mPINC survey will continue to be an impactful tool for hospitals,

organizations, governments and researchers in their efforts to

ensure US maternity care practices and policies are fully supportive

of breastfeeding.
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