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Abstract The World Health Organization has identified four behavioral health prior-
ities as risk factors for noncommunicable diseases in maternal populations: tobacco use,
harmful alcohol use, poor nutrition, and lack of physical activity. These risk factors also
significantly affect pregnant and immediately postpartum mothers, doubling the health
risk and economic burden by adversely affecting maternal and birth or infant outcomes.
Psychosocial and behavioral interventions are ideal for pregnant and immediately
postpartum women as opposed to pharmacotherapy. Among other behavioral interven-
tions, the use of incentives based on the principles of reinforcement has been a
successful yet controversial way to change health behaviors. Implementing an
incentive-based intervention in maternal health often brings up social validity concerns.
The existing guideline on how to develop and conduct research in incentive-based
interventions for maternal health lacks enough information on the specific variables to
control for to maintain the intervention’s effectiveness. This article outlines some of the
critical variables in implementing an effective behavior–analytic intervention and
addressing social validity concerns to change maternal behaviors in a sustainable
manner, along with specific research topics needed in the field to prevent adverse
maternal, birth, and infant outcomes.
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Around the world, 35 million people annually die from noncommunicable diseases,
including cancers, cardiovascular diseases, chronic respiratory illnesses, and diabetes—
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all costly but preventable—with noncommunicable diseases being, so far, the leading
causes of death (World Health Organization [WHO] NCD Alliance, 2011). The primary
causes of death in women (causing more than 1 million deaths) in 2008 were cardio-
vascular diseases, infectious and parasitic diseases, cancer, respiratory diseases and
infections, unintended injuries, and perinatal conditions (WHO NCD Alliance, 2011).
These are costly to society because of the combination of medical costs, costs of
transportation to and from health services, time associated with informal caregiving,
and lost productivity (WHO NCD Alliance, 2011). Given the significant role of women
in families, loss of women can result in further poverty, higher mortality among
children, food insecurity, and children being withdrawn from school (WHO NCD
Alliance, 2011). The WHO identified four main risk factors contributing to these
causes of death: (a) tobacco use, (b) harmful use of alcohol, (c) unhealthy diet, and
(d) lack of physical activity (WHO NCD Alliance, 2011). If pregnant or immediately
postpartum women are exposed to these four risk factors, there are significant health
effects on the pregnancy and the health of the mother and the offspring (Aliyu et al.,
2008; Bailey, McCook, Hodge, & McGrady, 2012; Bartick et al., 2017; Catalano &
Shankar, 2017; Dupraz, Graff, Barasche, Etter, & Boulvain, 2013; Yeo, Walker,
Caughey, Ferraro, & Asafu-Adjei, 2017). The economic consequence of exposure to
these risk factors (use of tobacco, use of alcohol, unhealthy diet, and lack of exercise) is
not trivial (Bartick, 2011; Florence, Adams, & Ayadi, 2007; Popova, Lange, Burd, &
Rehm, 2012). Efficacy and safety of pharmacological treatment for treating prenatal
tobacco or alcohol use have not been established (Coleman, Chamberlain, Davey,
Cooper, & Leonardi-Bee, 2015; Smith, Lui, & Terplan, 2009). Nonpharmacological
interventions include psychosocial approaches that address environmental, psycholog-
ical, and social factors to promote healthy environments and behaviors (Gamble &
Hart, 2003). Not all psychosocial interventions target behavior change, and some focus
on providing educational information, assessment, and social work support (Gamble &
Hart, 2003). A combination of psychosocial and behavioral interventions is often
designed to address a complex interplay of these factors in assisting mothers and
families (Chapman & Pérez-Escamilla, 2012; Patnode et al., 2015; Rasmussen et al.,
2012). The following section summarizes the psychosocial and behavioral interven-
tions tested to address these risk factors in maternal (pregnant and immediately
postpartum) populations.

Psychosocial and Behavioral Interventions to Address Risk Factors

Tobacco Use

Maternal smoking during pregnancy increases the risk of miscarriage, low birth weight,
preterm delivery, and health problems leading to admission to the neonatal intensive
care unit (Adams et al., 2002; Bailey et al., 2012; Janisse, Bailey, Ager, & Sokol, 2014).
In addition to the risks of maternal smoking during pregnancy, passive exposure to
parental smoking increases the child’s risk of sudden infant death syndrome, asthma,
altered respiratory and cardiovascular function, infection, behavior problems, sleep
difficulties, and cancer (Treyster & Gitterman, 2011). In 2015, 14% of pregnant women
in the USA reported using tobacco (Substance Abuse and Mental Health Service
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Administration [SAMHSA], 2015). During 2011 and 2012, two out of every five
children ages 3 to 11 in the USA were exposed to secondhand smoke on a regular
basis (Centers for Disease Control and Prevention [CDC], 2015).

Psychosocial and behavioral interventions to address maternal smoking range from
brief counseling to comprehensive psychosocial support (Chamberlain et al., 2017;
Logan, Rothenbacher, & Genuneit, 2017; Risica, Gavarkovs, Parker, Jennings, &
Phipps, 2017). Addressing smoking during pregnancy, counseling, feedback, and
provision of incentives were effective in increasing smoking abstinence rates according
to a recent meta-analysis (Chamberlain et al., 2017). Postpartum smoking relapse rates
are high. Although various approaches are being explored, more research is needed to
support postpartum smoking cessation or relapse prevention (Allen, Allen, Lunos, &
Tosun, 2016; Feeney & Britton, 2016; Logan et al., 2017; Pollak et al., 2016).

Alcohol Use

Prenatal exposure to alcohol can cause a broad range of adverse developmental effects,
including congenital defects, intellectual neurodevelopmental disabilities, and fetal
alcohol spectrum disorders (American Academy of Pediatrics [AAP], 2015). Recent
evidence shows that should mothers decide to breastfeed, maternal alcohol consump-
tion during postpartum periods can influence infants’ health outcomes, including
weight, verbal IQ, and developmental anomalies (May et al., 2016; Tay et al., 2017).
In 2015, 9% of pregnant women in the USA reported a level of alcohol use (SAMHSA,
2015).

Psychosocial and behavioral interventions for reducing alcohol consumption among
pregnant women and women planning to get pregnant include educational sessions,
motivational enhancement therapy, self-help groups, psychotherapeutic techniques, and
cognitive–behavioral interventions (Stade et al., 2009). So far, limited evidence exists
regarding the effect of psychosocial and behavioral interventions on reducing alcohol
use in maternal populations (Lui, Terplan, & Smith, 2008; Stade et al., 2009). A small
community-based pilot study showed that the use of incentives contingent on alcohol
abstinence helped pregnant women maintain alcohol abstinence during pregnancy
(Washio, Archibald, Frederick, & Crowe, 2017).

Healthy Lifestyle

Particularly concerning for mothers with unhealthy nutrition and lack of exercise are
the issues of maternal nutrition, weight gain, and breastfeeding (Catalano & Shankar,
2017; Ip et al., 2007; Rahman et al., 2016; Yeo et al., 2017). Maternal anemia during
pregnancy is a great concern for mothers from low- to middle-income countries
(Rahman et al., 2016). However, historically, the focus has been on developing
behavioral interventions to manage overweight and obesity in pregnant and postpartum
women (Catalano & Shankar, 2017; Jaacks, Kavle, Perry, & Nyaku, 2017; Magro-
Malosso, Saccone, Di Mascio, Di Tommaso, & Berghella, 2017; Yeo et al., 2017).

Physical exercise interventions ranging from walking to aerobic exercise for over-
weight and obese pregnant women have helped to significantly reduce the incidence of
gestational diabetes; however, these have not had a consistent impact on preventing
adverse birth outcomes (Magro-Malosso et al., 2017). Nutritional and exercise
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counseling delivered by prenatal care providers compared with that provided by others
has made significant improvements in controlling gestational weight gain among
overweight and obese pregnant women (Yeo et al., 2017).

Mothers are advised to exclusively breastfeed their infants during the baby’s first
6 months of life, with any level of continued breastfeeding occurring at least through
the first year (AAP, 2012). Suboptimal breastfeeding increases the risk for infant
mortality during the first 6 months (NEOVITA Study Group, 2016). In addition,
suboptimal breastfeeding can put an infant at risk for a variety of pediatric infectious
diseases, including otitis media, gastroenteritis, and respiratory infections (U.S.
Department of Health and Human Services, 2011), and can put the mother at risk for
maternal postpartum weight retention (Dewey, Heinig, & Nommsen, 1993), Type II
diabetes, depression, and breast and ovarian cancer (Beral, Bull, Doll, Peto, & Reeves,
2002; Chowdhury et al., 2015; Dewey et al., 1993; Rosenblatt & Thomas, 1993).
Infants who are exposed to excessive formula feeding are at risk for excessive infant
weight gain as well as childhood overweight and obesity (Boone-Heinonen, Messer,
Andrade, & Takemoto, 2016; Sinigaglia, Ríos, Campos, Díaz, & Palacios, 2016;
Smithers, Kramer, & Lynch, 2015). This culturally supported tradition of excessive
formula feeding maintains a generational cycle of weight management issues.

Institutional breastfeeding support has successfully increased the initiation rate
(Philipp et al., 2001); however, encouraging mothers to continue breastfeeding for
6 months has been a challenge, especially among socioeconomically disadvantaged
mothers (Chapman & Pérez-Escamilla, 2012). Peer support has been the most prom-
ising component to increase continued breastfeeding rates (Chapman & Pérez-
Escamilla, 2012; Howell, Bodnar-Deren, Balbierz, Parides, & Bickell, 2014). Recent
evidence shows that breastfeeding rates have significantly increased as a result of
combining peer support with incentive use (Washio, Humphreys, et al., 2017).

Behavioral interventions using reinforcers or contingent incentives were developed
based on behavior–analytic principles (Higgins, Silverman, & Heil, 2008; Miller,
Meyers, & Hiller-Sturmhöfel, 1999). These behavioral interventions have been shown
to be promising in reducing health risk factors (Higgins et al., 2012; Washio, Archibald,
et al., 2017; Washio, Humphreys, et al., 2017). When financial incentives are used in
behavioral interventions, they function as reinforcers. These financial incentives have
been effectively used to promote a health behavior change across different behaviors
and populations (Cahill, Hartmann-Boyce, & Perera, 2015; Chamberlain et al., 2017;
Gardiner & Bryan, 2017; Higgins et al., 1993, 2012; Moran et al., 2015; Paul-
Ebhohimhen & Avenell, 2008; Pettifor, MacPhail, Nguyen, & Rosenberg, 2012;
Raftery, Kerr, Hawker, & Powell, 2009; Stanton, Higgs, & Koblinsky, 2013; Till,
Everetts, & Haas, 2015; Volpp et al., 2008; Washio, Archibald, et al., 2017; Washio,
Humphreys, et al., 2017; Witter, Fretheim, Kessy, & Lindahl, 2012). The following are
examples of populations and behaviors addressed with incentive use: drug and alcohol
abstinence (Higgins et al., 1993; Washio, Archibald, et al., 2017), smoking cessation in
pregnant and nonpregnant populations (Cahill et al., 2015; Chamberlain et al., 2017),
fruit and vegetable consumption (Gardiner & Bryan, 2017), breastfeeding (Moran et al.,
2015; Washio, Humphreys, et al., 2017), weight loss (Paul-Ebhohimhen & Avenell,
2008; Volpp et al., 2008), HIV prevention (Pettifor et al., 2012), improvement in
clinical practice (Raftery et al., 2009), and health service delivery for maternal and
child health as well as for that of general populations (Witter et al., 2012). Also,
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nonfinancial contingent incentives have been valuable in promoting health behavior
change, including reinforcement from gaming activities (Kamboj & Krishna, 2017),
prize draw opportunities (Petry, Alessi, & Ledgerwood, 2012), deposit reimbursement
(Paxton, 1983), and community donations (Amass & Kamien, 2004). Incentives can
simply be the commodities that the population prefers and finds reinforcing (Kelley &
Wine, 2016; Kerwin, Farris, & Hantula, 2012). Recent evidence shows that contingent
financial incentives improve targeted maternal health behavior (Higgins et al., 2012;
Washio, Archibald, et al., 2017; Washio, Humphreys, et al., 2017). Also, noncontingent
financial assistance has been shown to improve overall pregnancy and birth outcomes
(Brownell et al., 2016). The following section summarizes the approach followed by
the current climate and the development of incentive-based behavioral interventions
within the field of maternal health.

Incentive-Based Behavioral Interventions with Contingent Incentives in Maternal
Health

Adherence to basic principles contingency management includes ensuring the magni-
tude of reinforcers, monitoring frequency, and immediacy of providing reinforcers after
behavioral occurrence (Higgins & Petry, 1999; Lussier, Heil, Mongeon, Badger, &
Higgins, 2006). Use of contingency management has resulted in favorable outcomes in
changing maternal health behavior (Donatelle et al., 2004; Higgins et al., 2012;
Schottenfeld, Moore, & Pantalon, 2011; Washio, Archibald, et al., 2017; Washio,
Humphreys, et al., 2017). Behavioral interventions using incentives will be called
incentive-based interventions hereafter.

Other research using incentives has shown mixed or unclear results in actual
behavior change, and many studies have failed to objectively verify the behavior that
is being reinforced (Moran et al., 2015; Morgan et al., 2013; Rasmussen et al., 2012).
Part of the challenge with implementing an incentive-based intervention in maternal
behavior change is the concern of social validity. The concern over social validity
pertains to varying attitudes about using incentive-based interventions to promote
individual behavior change as an acceptable way to improve public health (Furman,
2017; Klein, 2014; Morgan et al., 2013; National Institute for Health and Care
Excellence, 2010; Raftery et al., 2009; Working Group on Incentives for Living
Donation, 2012). In other words, social validity is directly relevant to the dissemination
of innovative interventions and the development of appropriate community-based
technologies (Winett, Moore, & Anderson, 1991).

The National Institute for Health and Clinical Excellence (NICE) in the United
Kingdom provided evidence-based recommendations for using incentives to pro-
mote health change (NICE, 2010). However, approximately 38% of the council
members voted against using incentives under any circumstance. These council
members’ objections to the use of incentives included the following: cost,
potential abuse, lack of empirical evidence, rationale for having to pay adults
to make health decisions, and a belief that it is unfair for others to make
appropriate decisions (NICE, 2010). However, others supported the use of incen-
tives by making them part of a larger comprehensive benefit package and
targeting vulnerable populations, including children and pregnant women
(NICE, 2010).
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The direction of this conditional agreement to use incentives for maternal health
is consistent with the concern raised by the Lancet Commission in 2015 about
women in the health-care workforce, either at home or in the workplace. The
Lancet Commission stated that women are significantly underrecognized and
undercompensated for their social, biological, and occupational contributions to
health improvement (Langer et al., 2015). A report based on the U.S. Government
Evidence Summit on Enhancing Provision and Use of Maternal Health Services
through Financial Incentives convened in 2012 (Stanton et al., 2013) provided
comprehensive reviews of existing evidence on incentive use for maternal and
infant health. Authors provided reviews on incentive use for both patients and
providers and concluded that more evidence on the effect of incentive use on
actual health outcomes is necessary and that increased collaborations among
maternal health experts, program designers, economic experts, and financial
stakeholders are desirable to appropriately design a cost-effective incentive pro-
gram (Stanton et al., 2013).

A guideline has been developed on how to strengthen the research on incentive-
based interventions for maternal health improvement. The guideline describes how to
increase the scientific rigor in study designs, evaluating the effect of long-term incen-
tive use, incorporating qualitative methods of sustainable implementation, identifying
priority populations that benefit the most from incentive use, using incentives for
providers’ performance, conducting cost-effectiveness analysis, and preventing unin-
tended adverse consequences such as stigma (Morgan et al., 2013). Also, this guideline
emphasizes the importance of controlling the variables that affect the impact of
incentive effects; however, this part was brief and not spelled out in the actual list of
control variables (Morgan et al., 2013).

Protecting maternal populations from unintended adverse consequences is a
consistent social validity challenge to overcome. Also, it is difficult to sustain
such an approach in a society that is not used to “paying” clinical populations for
health behaviors that they should already be engaging in by their sheer will
(Rocca, 2017). There may be less criticism for encouraging mothers to improve
their health behaviors (e.g., breastfeeding, health visits; Furman, 2017; Langer
et al., 2015) rather than abstaining from unhealthy behaviors (e.g., smoking
cessation, abstinence from substance use; Rocca, 2017). The potential health-
care costs for suboptimal health in mothers and children can be enormous, and
many long-term issues affecting mothers and their children can be prevented if
care is delivered during pregnancy and early postpartum (Bartick, 2011; Max,
Sung, & Shi, 2015; Popova et al., 2013). In addition, pregnancies do not typically
extend beyond 40 weeks, and adherence to postpartum behaviors such as the use
of prescription contraceptives (Heil et al., 2016) and breastfeeding (Washio,

Humphreys, et al., 2017), even for a short period of time, can result in enormous
health benefits. The time-limited opportunity to maximize the health and econom-
ic benefits of a behavior–analytic intervention should be in service of behavior
analysts’ values. The behavior–analytic community can demonstrate to society the
benefits of scientifically and economically investing in improving maternal health
behaviors. This community can investigate biological, psychological, environmen-
tal, and social variables associated with target health behaviors and the population,
demonstrate efficacy and cost-effectiveness, and appropriately communicate and
disseminate an effective approach (Rimer, Glanz, & Rasband, 2001; Winett et al.,
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1991). However, we must first discuss some ways to improve maternal health
using a behavior–analytic intervention that simultaneously addresses some of the
relevant social validity issues.

Tips on Behavioral Interventions for Maternal Behavior Change

Community Buy-in

The idea of paying mothers for health behavior change has generated controversy.
Demonstrating the effect of a behavior–analytic intervention in an isolated setting
has been the traditional way; however, this application ends up creating continu-
ous resistance from society in accepting the approach when the application is
ready to be disseminated. There are a number of barriers to implementing a
behavior–analytic intervention in a community setting. Some of these barriers
include perception and acceptability among clinicians and other stakeholders,
collaboration with clinicians and other stakeholders, knowledge and self-efficacy
among clinicians, competition with clinical priorities, procedural complexity or
burden, structural and economic constraints, flexibility to pilot and adjust, and
cost (Hartzler, Lash, & Roll, 2012). Thus, finding an existing community setting
that includes the target maternal population and that buys into a behavior–analytic
intervention not only helps to test the effect of an intervention but also lays a path
to implement and sustain the approach in a real-world setting. At that point, it is
no longer behavioral scientists fighting their way in society but a group of
community members that support a valuable intervention in society, and
incentive-based interventions tested in a community setting have been effective
(Brownell et al., 2016; Washio, Archibald, et al., 2017).

Should an intervention prove its effectiveness, a group of community members
including behavioral scientists could then have productive conversations on how
to sustain the approach. This conversation should include the following issues:
Who monitors the behavior, how to monitor the behavior, how frequently to
preserve the source of reinforcement, and how to preserve the source of reinforce-
ment (Washio, Archibald, et al., 2017; Washio, Humphreys, et al., 2017). An
intervention that focuses on individual behavior changes works at the intraperson-
al level; however, any member of society also exists at the interpersonal, organi-
zational, and community levels (Rimer et al., 2001). It is critical to conduct
postintervention formative research (e.g., individual interviews with open-ended
questions, focus groups) to receive input from relevant stakeholders to identify the
appropriate setting and the steps to disseminate an intervention within the existing
community infrastructure (Winett et al., 1991). The key is to let stakeholders guide
ways to implement and disseminate an intervention approach so that the interven-
tion is considered only supplemental and beneficial to the existing infrastructure
(Winett et al., 1991). In our limited experience, community members have sug-
gested working in tandem with a nonprofit organization to raise funds for the cost
of reinforcement and staffing and to negotiate with insurance companies for
reimbursement upon health behavior change. Our associated community members
have also volunteered to deliver the intervention after the study period (Washio,
Archibald, et al., 2017).
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Focus on Target Behavior

Nomatter how flexible behavior analysts try to become to target social validity, it is still
imperative to protect objectivity in the definition of a target behavior so that one does
not end up reinforcing irrelevant behaviors. Target health behaviors, including
smoking, substance and alcohol use, physical activity, and breastfeeding, often occur
in the absence of monitoring individuals and therefore are not directly observable. As a
substitute for directly observable behaviors, evidence that individuals abstain from
substance, alcohol, and tobacco use or engage in physical activity can be collected to
objectively verify the occurrence of target behaviors. In the case of substance, alcohol,
and tobacco use, biochemical verification has been successfully used to reinforce
abstinence (Barnett, Tidey, Murphy, Swift, & Colby, 2011; Higgins et al., 2008,
2012). Physical activity can be monitored using accelerometers (Kurti & Dallery,
2013; Washington, Banna, & Gibson, 2014), and weight loss measurement has also
been used to demonstrate lifestyle changes as a result of an increased level of physical
activity (Volpp et al., 2008).

Certain maternal behaviors are considered “private” (e.g., breastfeeding and the use
of contraceptives; Heil et al., 2016; Washio, Humphreys, et al., 2017); however, as long
as behavior occurs, you can find an appropriate setting (e.g., private settings such as
home settings; Washio, Humphreys, et al., 2017) and identify closely associated
behaviors (e.g., attendance to follow-up support; Heil et al., 2016) to verify the
occurrence of target behaviors. However, some maternal behaviors such as
breastfeeding can have multiple dimensions when trying to pinpoint target behaviors
(Washio, Humphreys, et al., 2017). A clinician may have to temporarily adjust the
definition of target behavior so that it is simple and nonthreatening for a mother to
demonstrate until the mother becomes used to engaging in the behavior.

Monitoring of Behavior

Some maternal behaviors such as substance and alcohol use need to be regularly
monitored on a frequent basis to prevent relapse (Higgins et al., 2012; Schottenfeld
et al., 2011; Washio, Archibald, et al., 2017). Other behavior, such as breastfeeding,
does not require frequent monitoring (i.e., daily practice needed for adequate milk
production and successful latching by an infant). It is often not feasible for mothers
with multiple family responsibilities and psychosocial issues stemming from substance
and alcohol use to see a clinician on a regular basis. A clinician’s involvement in
monitoring and delivering incentives might not always be ideal. The presence of a
clinician may become aversive when a patient is not engaging in a target behavior
(Higgins et al., 2008). Home visitation programs with nurses or paraprofessionals have
been developed to address this issue (Olds et al., 2014). Mobile technology has also
been effectively used to provide frequent monitoring opportunities without in-person
visits (Alessi & Petry, 2013; Meredith, Grabinski, & Dallery, 2011). Use of mobile
technology not only helps reduce the burden on the target population but also helps
providers effectively manage their time for service.

Frequent monitoring can be perceived favorably by mothers if the requirement to
earn a reinforcer is realistic and easy to achieve—at least initially—until they become
comfortable with contingencies (Heil et al., 2016; Higgins et al., 2012; Meredith et al.,
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2014; Washio, Humphreys, et al., 2017). The requirement can change based on
topographies or dimensions of behavior. Some examples of these changing criteria
may include that, initially, an infant latches onto the breast for any duration of time;
however, over time, the requirement may become latching on for a specific duration of
time. Another example of shaping a precursor behavior into a target behavior is testing
initially for carbon monoxide in breath samples but later testing for cotinine levels in
urine samples with a longer detection period of smoking (Cooper, Heon, & Heward,
2007).

Functional Relationship

One needs to frame a verbal instruction in describing a contingency to a mother to
develop her confidence and prevent her from feeling threatened that she may be
perceived as a “failure” when she does not engage in a target behavior. When giving
verbal instruction, it is important not to use threats or reprimands (e.g., “You should be
breastfeeding or you won’t get the incentive”; “You are not smoking, are you?”). It is
recommended that clinicians repeatedly emphasize that they are there only to help the
mother and that they understand the challenge that the mother has to face (e.g., “I know
that you are doing your best, but there is a lot going on in your life. We are doing this
program to help you, not judge you. We also want you to look forward to receiving
incentives”). Using supportive language prevents the target population from associating
the clinician’s presence with feelings of failure and guilt.

It is difficult to convince society to provide financial incentives for reinforcing
behaviors associated with stigma, such as substance and alcohol use. As we know that
it is not the content of a reinforcer itself but the functional relationship that makes a
contingency effective, we can substitute financial incentives with other stimuli or
events that are relevant and reinforcing to the target population. Although providing
financial incentives for prenatal alcohol abstinence has been harshly criticized (Rocca,
2017; Washio, Archibald, et al., 2017), an approach that provided social work assis-
tance based on mothers’ needs has been shown to be feasible and acceptable for both
the target population (i.e., socioeconomically disadvantaged, mothers who use sub-
stances and alcohol) and society and has been disseminated internationally (Grant,
Ernst, Pagalilauan, & Streissguth, 2003; Rasmussen et al., 2012). Instead of receiving
financial incentives, this target group received the following: linkage to care for mental
health issues, linkage to care for substance and alcohol use, and assistance with
childcare, housing, relationship, legal, medical, and employment issues. Another ex-
ample that is behavior–analytic in nature is the community reinforcement approach. In
the community reinforcement approach, individuals are assisted with engaging in
naturally occurring behavioral contingencies through a healthy social network, recre-
ational activities, and employment and have opportunities to obtain reinforcers such as
social reinforcement, salary, and pleasure in natural environments (Miller et al., 1999).

Another challenge to implementing an incentive-based intervention is establishing
social validity and determining the effective magnitude of a reinforcer to motivate
behavior change. What qualifies as socially valid and highly reinforcing depends on the
needs and socioeconomic status of the target population. It has been shown that an
incentive as small as a few dollars can affect the choice behavior in a substance-
dependent population in a laboratory setting (Higgins, Bickel, & Hughes, 1994).
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Therefore, successful interventions assess the list of needs of the participant as the
source of reinforcement at treatment entry (Ernst, Grant, Streissguth, & Sampson,
1999) and empirically determine the magnitude of a reinforcer based on a pilot study
or direct input from the target population (Washio, Humphreys, et al., 2017).

Research Design

Behavior analysts traditionally use single-subject design as the major research design to
conduct research. They are trained to visually detect behavior change over time with a
small number of subjects, and they do not rely on averaged results in a group design
with large subject numbers. Although mainstream clinical research often uses group
designs, single-subject designs have become increasingly popular as flexible and viable
alternatives to group designs. These give researchers important feedback at the stage of
designing and piloting an intervention for implementing behavioral measurement at a
lower cost and time expenditure (Sexton-Radek, 2014; Smith, 2012). However, if
behavior analysts demonstrate the effect of their intervention in the context of a group
design, communication, acceptability, and dissemination with other clinical scientists,
stakeholders, and the public would improve by having a common ground for the
language and understanding of efficacy and effectiveness (Winett et al., 1991). If a
behavior analyst has never conducted a group design to treat clinical populations
before, the analyst should join a research team that specializes in a certain approach
and population to evaluate the intensity and integrity of the research activities.

Mothers at risk for adverse health outcomes for themselves and their offspring do
not always have stable housing (Washio, Mericle, Cassey, Daubert, & Kirby, 2016),
and mothers may be busy with multiple appointments and commitments that affect
adherence to an intervention (Cunningham et al., 2017). It is important to identify a
setting in the community that has enough patient flow for recruitment and is supportive
of the intervention research. Women who are pregnant frequently visit obstetrics and
gynecology clinics, and postpartum populations often benefit from community-based
services, including special supplemental nutrition programs for Women, Infants, and
Children (WIC) and state-funded home visitation programs. Each clinic and program
has its own priorities and culture; therefore, it is imperative to build rapport with
providers and staff members to conduct recruitment. If the intervention purpose aligns
with the clinic or program priorities, the staff and providers may help identify a
candidate patient and may recruit a patient for the intervention. If the clinic or program
priorities are aligned with the intervention purpose, the clinic or program will typically
already screen patients based on these priorities. Staff members frequently like to help
with recruitment because they feel that they now have someone to refer patients to;
therefore, the intervention research also helps staff members as well.

It is important to always incorporate feedback from providers and patients during the
study implementation. The principal investigator should be initially involved in every
step of the research implementation process so that all problems are identified and
solved. After this initial adjustment period, a research team should be formed so that
unbiased staff can independently carry out the intervention. Holding weekly staff
meetings to keep track of recruitment, intervention delivery, and retention data is
recommended. Because research participation is completely voluntary, reinforcing
research participation is also recommended. Offering monetary compensation for
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session attendance and periodic assessments can achieve this goal. This compensation
should also be extended to the control group that does not receive incentives as the
independent variable. This ensures that research participation itself will be reinforced
and that a good retention rate (above 80%) will be maintained (Higgins et al., 2008,
2012; Washio, Humphreys, et al., 2017).

Conclusion

This article delineates behavioral health priorities as risk factors for adverse maternal,
pregnancy, and birth or infant outcomes. It also addresses the importance and chal-
lenges of using behavior analysis to change maternal behavior. We argue that if we
successfully address social validity concerns, developing an effective behavior–analytic
intervention to address these priorities aligns with the goals of behavior analysis by
providing significant health and economic benefits to both mothers and infants. The
specific variables to consider to maintain the effect of a behavior–analytic intervention
and to address social validity concerns with changing maternal behaviors in a sustain-
able manner have been described. Future research topics on behavioral prevention for
adverse maternal, pregnancy, birth, and infant outcomes should focus on implementing
and disseminating effective behavioral interventions in prenatal smoking cessation,
developing effective behavioral interventions for addressing postpartum smoking re-
lapse prevention, establishing efficacy and effectiveness in addressing prenatal alcohol
use issues, developing behavioral interventions to address maternal obesity and im-
prove birth outcomes, and establishing efficacy and effectiveness in increasing
breastfeeding rates. Establishing parameters of control variables and measuring social
validity for an effective, sustainable behavior–analytic intervention are critical to
pursuing these research topics. We argue that the maternal behavioral health field is a
fertile field to apply a realistic behavior–analytic intervention and, with careful consid-
eration, to sustainably affect the world through behavior analysis and behavior science.
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