Home Visiting and Outcomes of Preterm Infants:

A Systematic Review

BACKGROUND AND OBJECTIVES: Home visiting is 1 strategy to improve
child health and parenting. Since implementation of home visiting tri-
als 2 decades ago, US preterm births (<37 weeks) have risen by 20%.
The objective of this study was to review evidence regarding home
visiting and outcomes of preterm infants

METHODS: Searches of Medline, Cumulative Index to Nursing and Allied
Health Literature, Cochrane Database of Systematic Reviews, Cochrane
Controlled Trial Register, PsycINFO, and Embase were conducted. Cri-
teria for inclusion were (1) cohort or controlled trial designs; (2) home-
based, preventive services for infants at medical or social risk; and (3)
outcomes reported for infants born preterm or low birth weight
(<2500 g). Data from eligible reports were abstracted by 2
reviewers. Random effects meta-analysis was used to synthesize
data for developmental and parent interaction measures.

RESULTS: Seventeen studies (15 controlled trials, 2 cohort studies)
were reviewed. Five outcome domains were identified: infant develop-
ment, parent-infant interaction, morbidity, abuse/neglect, and growth/
nutrition. Six studies (n = 336) demonstrated a pooled standardized
mean difference of 0.79 (95% confidence interval 0.57 to 1.02) in Home
Observation for Measurement of the Environment Inventory scores at
1 year in the home-visited groups versus control. Evidence for other
outcomes was limited. Methodological limitations were common.

CONCLUSIONS: Reviewed studies suggest that home visiting for pre-
term infants promotes improved parent-infant interaction. Further
study of interventions targeting preterm infants within existing
programs may strengthen the impact and cost benefits of home
visiting in at-risk populations. Pediatrics 2013;132:502—516
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Currently inthe United States, 12% of all
infants are born preterm, or before 37
weeks of gestation.! Compared with
fullterm infants (=37 weeks), these
infants are more likely to be hospital-
ized, to have poorer health, and to have
cognitive and developmental delays in
the first year of life. Preterm infants
from disadvantaged backgrounds may
be especially vulnerable to such out-
comes because of factors such as in-
adequate social support, financial
strain, and poorer access to health
care services.2

Home visiting is 1 strategy to improve
a range of maternal-child health out-
comes, including preterm birth, in high-
riskpopulations. Currently, an estimated
400 publicly and privately funded home
visiting programs provide services for
at least 500 000 families in the United
States,’ and an investment of federal
funding in this intervention has been
made through the Patient Protection
and Affordable Care Act (PPACA) to ex-
pand and implement programs.# Al-
though some previous studies have
shown promise for prenatal home vis-
iting to improve birth weight or pre-
term birth,56 recent reviews of the
published literature on this topic have
demonstrated inconsistent results, like-
ly in part because of limitations in
study approaches, lack of a theoretical
framework specific to pregnancy out-
comes, and variation in content and
delivery of interventions.”9

One understudied aspect of home vis-
iting is the impact for infants born
preterm who are enrolled in programs
based on social risk factors either
prenatally or after birth. Previous
reviews suggesting that home visiting
for preterm infants may improve out-
comes were published ~20 years ago.'0
Since that time, the preterm birth rate
in the United States has risen by 20%.
Recent literature on the epidemiology
of preterm birth has also revealed the
public health impact of late preterm
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birth, or delivery between 34 and 36
weeks’ gestation, which affects 70% of
all infants born preterm.'213 Given the
investment in home visiting through
the PPACA and an increased un-
derstanding of preterm birth in recent
years, an updated review of the exist-
ing literature on this topic is war-
ranted.

The goal of the current review was to
systematically evaluate published stud-
ies of home visiting initiated in preg-
nancy or early infancy to promote
prevention and health promotion, with
a specific focus on their impact for
infants born preterm. A comprehensive
review of the existing evidence for this
vulnerable population will be useful in
understanding the complex home-
visiting literature, and may help pro-
vide a target for future interventions
within existing home-visiting programs.
Inthis review we explore the following 3
questions:

1. What is the evidence that enroll-
ment in home visiting prenatally
or in early infancy improves out-
comes for preterm infants?

2. Are there characteristics of pro-
gram implementation that are asso-
ciated with differences in the impact
of home visiting on outcomes for
preterm infants?

3. Are there additional social risk fac-
tors (ie, maternal age or low in-
come status) that are associated
with differences in the impact of
home visiting for preterm infants?

METHODS
Study Selection

We conducted a comprehensive litera-
ture search of studies of home-visiting
programs initiated in pregnancy or
early infancy, with a specific focus on
studies including preterm and/or low
birth weight (LBW) infants. The sample
was limited to published studies of
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home-based, preventive, and health
promotion services to families with
infants at high medical or social risk for
adverse child outcomes. Studies includ-
ing both preterm and fullterm infants
were included only if intervention effects
were reported separately for preterm
infants. Studies of home-visiting pro-
grams involving the use of pro-
fessionals, including nurses and social
workers, as well as trained para-
professionals, were included. We also
included studies in which other inter-
ventions, such as center-based meet-
ings, were provided as additional
components to home visiting. Further
inclusion criteria were experimental or
quasi-experimental design, published
in 1980 or later, conducted in the United
States or Ganada, home visits initiated
in pregnancy or early infancy, and
reported early childhood and/or par-
enting outcomes for infants born pre-
termand/or LBW. Studiesthat met some
but not all inclusion criteria were ex-
cluded. Also excluded were single-
group designs, interventions limited
toasingle homevisitor the first week of
life, and studies of children primarily
with chronic conditions other than
prematurity or LBW.

Data Sources

A comprehensive literature search was
undertaken to identify literature from
January 1980 through November 2012.
The search strategy involved searching
electronic databases, inspecting bib-
liographies of retrieved articles, and
hand-searching the published litera-
ture. We searched the Medline, Cumu-
lative Index to Nursing and Allied Health
Literature, Cochrane Database of Sys-
tematic Reviews and Cochrane Con-
trolled Trial Register, and PsycINFO
databases. Additionally, Embase was
searched via SciVerse Scopus.

The search was undertaken by using
the following search terms: home visit-
ing, home visitation, early intervention,
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at-risk, infant, neonate, neonatal, low
birth weight, preterm, premature. Ref-
erence lists of published review articles
and meta-analyses were used to identify
additional studies. Care was taken not to
overrepresent a single study associated
with multiple published reports. We
abstracted data from across multiple
published reports, thus yielding the
most complete description possible of
that particular study.

Data Collection and Analysis

All potential reports were reviewed and
data from eligible reports were ab-
stracted separately by 2 reviewers.
Discrepancies were resolved by con-
sensus. Study quality was assessed
using the Consolidated Standards of
Reporting Trials guidelines for the
controlledtrials, and the Strengthening
the Reporting of Observational studies
in Epidemiology guidelines for the co-
hort studies. Both sets of guidelines are
made up of checklists against whichthe
quality of studies should be assessed.

Because the studies covered a wide
range of outcomes and it was not
possible to combine results into 1
summary statistic, a primarily narra-
tive analysis of the data was conducted.
However, random effects meta-analysis
was used to synthesize data for sepa-
rate outcome domains on clinical
determination of sufficient similarity
between subjects and outcomes of in-
cluded studies.™ Statistical heteroge-
neity was determined using I° tests.
A standardized mean difference was
calculated for continuous data mea-
sures. All data analyses were performed
with a random-effects model using
Comprehensive Meta-Analysis, Version
2 (Biostat Inc, Englewood, NJ).

RESULTS

The search yielded 38 eligible pub-
lications, representing 17 individual
studies evaluating a program of home
visiting (see Fig 1). An additional 83
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study reports were considered and ex-
cluded based on sampling criteria. The
total of all samples in the included stud-
ies was 2983 infants, with a range of 45 to
985 and a median sample size of 100.

Program Descriptions

Table 1 describes each program with
respect to targeted infant population,
models of service delivery (when
commenced and at what age con-
cluded, number and length of home
visits), home visitor background, and
any additional program components.

Infant Population

All of the included programs enrolled
infants either during birth hospitaliza-
tionorsoon after discharge. None ofthe
studies meeting eligibility criteria for
this review included participants en-
rolled prenatally in home visiting. Al-
though 13 programs used specific
enrollment criteria based either on
gestational age, birth weight, or both, 4
programs instead targeted a more
general population of infants requiring
care in the NICU, most of whom were
preterm and/or LBW.

Although most programs defined pre-
term as <37 weeks’ gestation, there
was some variability; 2 programs de-
fined preterm as <36 weeks' gesta-
tion, 1 defined preterm as <35 weeks’
gestation, and 1 program included only
infants at <34 weeks’ gestation. As
seen in Table 1, 6 programs identified
their study population primarily by
birth weight instead of gestational age,
with cutoff values for inclusion ranging
from 1500 g to 2000 g. The targeted
preterm infant populations varied in
terms of severity of prematurity and
LBW status, resulting in ranges in mean
gestational age of 30 to 35 weeks, and
mean birth weight of 1200 to 2400 g,
across studies.

Intervention Details

Programs varied with respect to home
visitor training background. Eight of the

17 programs used nurses, 3 used de-
velopment specialists, 3 used trained
paraprofessionals or graduate stu-
dents, 2 used a mix of provider types,
and 1 did not specify. Duration of home
visiting ranged from 8 weeks to 3 years.
As seen in Table 1, visit frequency also
varied; whereas many programs pro-
vided visits weekly or biweekly early in
infancy, some studies reported lower
visit frequencies; for example, Brooten
and colleagues, who reported visits
through the first week home, then at 1,
9, 12, and 18 months.'>16 Seven studies
implemented an additional intervention
component during birth hospitalization,
before the discharge home, focusing on
parenting or infant development. In
2 programs, the Infant Health and De-
velopment Program (IHDP)'2* and the
Mother Infant Communication Project,25.26
the intervention also included attendance
at center-based groups.

Reported Outcomes

We identified 5 general domains of
outcomes: infant development, mor-
bidity and health care utilization, abuse
and neglect, parent-infant interaction,
and growth and nutrition (see Table 2).
Most reviewed studies, 13 of 17,
assessed outcomes in more than 1
domain. The most common outcomes
reported were in the domains of infant
development (13 studies) and parent-
infant interaction (14 studies). Child
abuse/neglect was the least-reported
outcome domain, with only 2
reviewed studies providing data.

Infant Development

The 13 studies assessing infant de-
velopment provide a wide range of
effect sizes and study follow-up peri-
ods. Although most studies observed
a significant difference between in-
terventionand control groups on at least
1 developmental outcome measure,
3 studies (Brooten and colleagues, .16
Casiro et al,2” and Zahr28) observed no
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3787 hits

|

91 articles selected for
retrieval

—

retrieval

130 articles selected for ]

38 articles included,
representing 17 individual
studies

FIGURE 1
Flow diagram showing selection of articles.

Table 2, a range of these measures was
used to assess parent-infant inter-
action across studies, including such
diverse tools as the Maternal De-
velopmental Expectations and Child-
rearing Attitudes Survey (MDECAS),
the Nursing Child Assessment Feeding
Scales and Nursing Child Assessment
Teaching Scales (NCAFS and NCATS),
and the Family Adaptability and Co-
hesion Evaluation Scales (FACES).

Because 8 studies provided either
a total score or subscale score for the
Home Observation for Measurement of
the Environment (HOME) Inventory, we
conducted a meta-analysis of effect
sizes for HOME Inventory scores using
studies with data at or near 1 year of
age. Of these, 2 studies, Affleck et al®
and Zahr2® were empirically omitted
from the meta-analysis because of
disparate follow-up ages (6 months and
18 months, respectively).The remain-
ing 6 p00|ed StudieSZS—27,50,38,39,41,42,46,47
(n = 336) demonstrate a statistically
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3696 articles excluded based on title and abstract,
or if redundant

39 articles identified from citation searches

92 full-text articles excluded
— Primary intervention does not include home visiting
— Limited to 1 home visit for the first week of life

— Intervention begins after 6 months of age
;> — Population primarily with conditions other than
prematurity or LBW (ie, Down syndrome)
Conducted outside the United States or Canada
Not a cohort or intervention study

significant overall effect on the HOME
Inventory scores in the home-visited
group versus the control group, with
a pooled SMD of 0.79 (95% Cl 0.57—1.02)
(Fig 2, Panel B). Given the lack of sig-
nificant statistical heterogeneity be-
tween studies (I = 0.0%, P = .77), we
also repeated this analysis using a fixed
effects model, and results were identi-
cal.

Morbidity and Health Service
Utilization

Four studies assessed the effect of
home visiting on a range of morbidity
and health service utilization outcomes.
Finello et al*647 found a significant de-
crease in the incidence of hospitaliza-
tion among intervention infants at 6
months but not 12 months. Results of
the IHDP demonstrated a small, statis-
tically significant increase in mater-
nally reported minor illnesses at 3
years of age, but only for infants
weighing <1500 g, and no effect on

REVIEW ARTICLE

serious health conditions.'”-24 Neither
Casiro et al nor Brooten and colleagues
demonstrated significant intervention
effects on rates of hospitalization or
acute care visits.15.16.27

Nutrition and Growth

Five studies wused anthropometric
measures to assess physical growth,
with follow-up periods ranging from 3
months to 8 years across studies. Only
Field et al®8% demonstrated a signifi-
cant intervention effect on weight and
length during infancy (at 4 and 12
months). Data from the IHDP at 8 years
did demonstrate that intervention
infants had higher weights, heights,
and head circumferences compared
with control infants, but only among
those weighing <1500 g at birth.®

Child Abuse/Neglect

Brooten and colleagues'™'® and Finello
et al*647 measured the incidence of re-
ported child abuse among study infants;
neither observed a significant differ-
ence between intervention and control
groups.

Program Design and Theory of
Change

Program Intensity

As shown in Table 3, most studies did
not provide information on whether
participants received the full pre-
scribed number of home visits. Only 1
study (Zahr?8) evaluated a dosage ef-
fect of the intervention on observed
outcomes (based on duration on home
visiting received by the intervention
group); no outcome difference was
detected between 2 intervention arms
with differing durations, 4 months and
12 months. Among 10 studies that
demonstrated a significant interven-
tion effect on developmental outcomes,
duration of home visiting ranged from
3 months to 3 years. The Mother-Infant
Transaction Program study in particular
demonstrated sustained differences in
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TABLE 2 Summary of Outcome Domains for Included Studies

Age Assessed

Outcome Measure

Results

Infant development
Barrera et al*"*? (1986)

Beckwith* (1988)

Infant Health and Development
Program'™* (1990, 1992, 1994,
1995, 1997, 2003, 2009)

Brooten and colleagues'>'®(1986, 1993)
Casiro et al”” (1993)

Field et al®®® (1980, 1982)

Mother Infant Communication
Project®”*(1987, 1993)

Furuno et al®>*" (1985, 1986)

Mother Infant Transaction
Project®*4>** (1984, 1988,
1990, 1993)

Resnick et al®"™* (1984, 1988,
1990, 1993)

Ross®® (1984)

Teti et al®® (2009)

Zahr®® (2000)

4,8,12,and 16 mo
corrected age;

45y of age

13,20 mo

2,3,5,8 and 18y

18 mo
1y corrected age

4,8 and 12 mo
postdischarge

18 mo

3,9 mo

6, 12, 24, 36,
48 mo; 7,9y

1,2y

1y

3—4 mo

1,4,8,12,18,
and 24 mo

Cognitive and motor development
(Bayley MDI and PDI; McCarthy Scales
of Children’s Abilities; MCDI; PIAT; VMI)

Infant temperament (Infant and Toddler
Temperament Questionnaires)
Cognitive development (Bayley MDI)

Cognitive development (Stanford-Binet
Intelligence Scale, Wechsler Intelligence
Scale for Children), Behavior problems
(Child Behavior Checklist)

Cognitive and motor development
(Bayley MDI and PDI)

Cognitive and motor development
(Bayley MDI and PDI)

Cognitive and motor development (Denver
Developmental Screening Test; Bayley MDI
and PDI), Infant temperament (Carey Infant
Temperament Questionnaire)

Language development (REEL)

Cognitive and motor development (Bayley MDI
and PDI; Gesell Developmental Schedules)
Language development (REEL)

Cognitive development (Bayley MDI; McCarthy
Scales of Children’s Abilities; Kaufman
Assessment Battery for Children; PPVT)

Infant temperament (Carey Infant
Temperament
Questionnaire)

Cognitive and motor development
(Bayley MDI and PDI)

Cognitive and motor development (Bayley MDI
and PDI; Amiel-Tison Neurologic Examination)

Cognitive and motor development
(Bayley MDI and PDI)

Cognitive and motor development (Bayley
MDI and PDI)

Little or no intervention effects on Bayley scores
after 4 or 8 mo, but significant intervention
effects at 12 mo (P < .05).

No significant intervention effect on
temperament.

At 4.5y, no significant treatment effects
on PIAT or McCarthy scores.

At 4.5y, significant treatment effect on VMI and
MCDI, but only for infants with weight <1500 g.

No intervention effects on the Bayley scores
at 13 mo, but significant intervention
effects at 20 mo (P < .05).

At 2 and 3y, significant maternal education
interaction effect, with higher Stanford-Binet
scores for subgroups with high school
education or less (P =.001). At 3y,
significant intervention effect on Child
Behavior Scores (P << .01). At 3,5, and 8y,
significant birth weight interaction effect,
with infants << 1500 g less influenced by
intervention that infants 1500-2500 g.

No significant intervention effects on
Bayley scores.

No significant intervention effects on
Bayley scores.

Significant intervention effects at 4, 8, and
12 mo for infant temperament and cognitive
development (P < .01).

Significant intervention effect for the expressive
quotient on the REEL (P < .05); no significant
intervention effect for receptive quotient.

No intervention effect on Gesell scores at 3
and 9 mo. At 9 mo, significant intervention
effect on Bayley scores (P = .05), expressive
and combined language quotients
on REEL (P=.01).

At 6 mo, significant intervention effect on infant
temperament (P < .01).

No significant intervention effect on cognitive
development measures at 6, 12, or 24 mo,
but significant effect on McCarthy Scales
at3y (P<<.05) and 4y (P<.01).
Intervention effect persisted using Kaufman
Assessment at 7 and 9 y (P < .01).

Significant intervention effect on percent with
developmental delay at 1 and 2 y (P < .05).
Also a significant intervention effect on Bayley
scores at 1 and 2y (P < .05).

Significant intervention effects on Bayley Mental
Scales (P << .001) but not on Bayley Motor
Scales or Amiel-Tison examination.

Significant birth weight interaction, with
intervention effects only for infants <1000 g
(P < .05), not for infants 1000-2500 g.

No consistent intervention effect.
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TABLE 2 Continued

Age Assessed

Outcome Measure

Results

Morbidity/Health care utilization
Infant Health and Development
Program'"2*(1990, 1992,
1994, 1995, 1997, 2003, 2009)

Brooten and colleagues'™® (1986, 1993)
Casiro et al*’ (1993)
Finello et al*®*" (1998)

Abuse and neglect
Brooten and colleagues'®'®(1986, 1993)
Finello et al*®*" (1998)

Parent-infant interaction
Affleck et al*® (1989)

Barrera et al*"*? (1986)

Beckwith® (1988)

Casiro et al”” (1993)

Field et al®**® (1980, 1982)

Finello et al*®*" (1998)

Mother Infant Communication
Project™?® (1987, 1993)

Furuno et al*>*’ (1985, 1986)

3,5 and 8y

18 mo
1y
6, 12 mo

18 mo
6, 12 mo

6 mo

4,8,12,
and 16 mo
45y

9,13 mo

4,8,12 mo

6, 12 mo

6, 12, and 18 mo

9 mo

Morbidity Index (maternal report of
hospitalizations, surgeries, injuries,
and conditions)

Child health status (General Health
Ratings Index)

Functional status (Functional Status Scale)

Rehospitalization and acute care visits

Rehospitalization and acute care visits

Rehospitalization and emergency
department visits, immunization status

Reported abuse
Reported abuse and neglect

Maternal mood (Profile of Mood States)

Maternal competence (Parenting Stress Index)
Maternal perception of infant temperament
(Infant Characteristics Questionnaire)

Attachment, perceived maternal
responsiveness (Attachment subscale
of Parenting Stress Index and
HOME Inventory)

Maternal perceptions of control

Parenting behavior and environment
(HOME Inventory)

Maternal-infant interaction (coding of
observed behavior)

Maternal-infant interaction (coding of
observed behavior), Maternal
emotional stability

Expectations of development

Attachment security

Parenting behavior and environment
(HOME Inventory)

Maternal-infant interaction (coding of
videotaped observed behavior)

Parenting behavior and environment
(HOME Inventory)

Parenting behavior and environment
(HOME Inventory;

FACES)

Satisfaction with parenting

Maternal depression (CES-D Scale)

Parenting behavior and environment
(HOME Inventory)

Maternal-infant interaction
(NCAFS and NCATS)

At 3y, a small, statistically significant increase in
maternally reported minor illnesses for the
infants << 1500 g only, with no intervention
effect on serious health conditions. At 8y,
intervention groups received lower ratings
on the Physical Functioning Scale.

No significant intervention effects.

No significant intervention effects.

At 6 mo, no intervention effects on ER visits or
immunization status, but significant
decrease in rehospitalization. At 12 mo, no
effect on rehospitalization, but significant
intervention on ER use and immunization
status.

No significant intervention effects.
No significant intervention effects.

No main intervention effects, but significant
interaction effect with infant medical severity.

On maternal mood (P < .05).

Significant interaction between treatment
condition and maternal need for support
on maternal sense of competence, maternal
responsiveness, and perceived maternal
control (P < .01).

No intervention effect on attachment or
perception of temperament.

No significant intervention effect on HOME
scores at 4 mo, but significant intervention
effect by 16 mo (P < .05). At 4.5y, significant
intervention effect on HOME scores (P < .05).

At 9 mo, significant intervention effect on
observed level of reciprocal interactions.

At 13 mo, significant intervention effect
on emotional stability and realistic
expectations of development, but no
significant effect on attachment security.

Significant intervention effects on total HOME
score (P =.01).

At 4 mo, no intervention effect on feeding-
interaction ratings, but significant effect on
face-to-face interaction ratings (P << .01). At 8
mo, significant intervention effect on HOME
scores (P << .01). At 12 mo, significant
intervention effects on observed
maternal-infant interaction (P < .01).

At 6 and 12 mo, significant intervention
effects on total HOME score (P < .05).

No intervention effect on FACES score,
parenting satisfaction, or maternal depression.

No significant intervention effects on HOME
score at 6 or 12 mo, but significant effect at
18 mo (P < .01).

Significant intervention effect on NCAFS
(P < .05), but not NCATS.

PEDIATRICS Volume 132, Number 3, September 2013

509



TABLE 2 Continued

Age Assessed Outcome Measure

Results

Kang et al®® (1995) 1.5 and 5 mo Maternal-infant interaction
corrected age (NCAFS at 1.5 mo, NCATS at 5 mo)

Neu and Robinson® (2010) 6 mo

Mother Infant Transaction 4 mo
Project™ %43 (1984,
1988, 1990, 1993) 6 mo

Ross®® (1984) 1y

Teti et al® (2009) 3-4 mo

Maternal-infant interaction (Still-Face
Paradigm, Infant Regulatory
Scoring System)

Maternal anxiety (Taylor Manifest
Anxiety Scale)

Maternal confidence, satisfaction, and
perception of infant temperament
(Seashore Self-Confidence Rating Paired

Comparison Questionnaire; Satisfaction Scale)

Parenting behavior and environment
(HOME Inventory)

Maternal attitude (MDECAS)

Maternal perception of infant temperament
(Toddler Temperament Scale)

Maternal self-efficacy (Maternal
Self-Efficacy Scale)

Maternal sensitivity (Maternal Behavioral
0-Set)

Zahr?® (2000) 1,4,8,12, 18, Maternal Confidence (Maternal Confidence
and 24 mo Questionnaire, Parenting Stress Index)

Nutrition and growth

Maternal-infant interaction (NCAFS
and NCATS)

Parenting behavior and environment
(HOME Inventory)

Infant Health and Development 3,5 and 8y Weight, height, head circumference

Program'"™* (1990, 1992,
1994, 1995, 1997, 2003, 2009)

Brooten and colleagues'™'® (1986, 1993) 18 mo

Casiro et al”’ (1993) 1y
Field et al®®® (1980, 1982) 4,12 mo
Teti et al®® (2009) 3-4 mo

Failure to thrive
Weight, height, head circumference
Weight, height, head circumference

Weight, height, head circumference

At 1.5 mo, significant intervention effect on total
NCAFS score (P < .05).

At 5 mo, significant intervention effect on total
NCATS score (P < .09).

Significant intervention effect of kangaroo
holding compared with control group
(P < .05), but no intervention effect for
treatment group with traditional blanket
holding. No significant intervention effect
on infant behavior.

At 4 mo, no intervention effect on maternal
anxiety. At 6 mo, significant intervention effect
on maternal confidence p < 0.01) and
satisfaction (P < .05) but not on
maternal attitude.

Significant intervention effects on HOME score
(P < .001). No effect on maternal attitudes
section of the MDECAS or maternal rating
of infant temperament.

No control for multiple comparisons or
covariates.

Significant intervention effect on maternal self-
efficacy (P < .05) but not on maternal
sensitivity.

No consistent intervention effect on maternal
confidence or parenting stress. Control
group had significantly improved HOME
scores, NCAFS and NCATS scores compared
with intervention groups at multiple time
periods (P < .001).

No significant intervention effect on growth
outcomes at 3 y. At 8y, infants < 1500 g were
heaver (P = .02), taller (P = .05), and had
larger head circumference (P = .001),
compared with controls.

No significant intervention effects.

No significant intervention effects.

At 4 and 12 mo, significant intervention
effects on weight and length, but not head
circumference (P < .01).

No significant intervention effects.

Bayley PDI, Bayley Psychomotor Scales of Infant Development; GES-D, Center for Epidemiologic Studies Depression Scale; MCDI, Minnesota Child Development Inventory; PIAT, Peabody Individual
Achievement Test; PPVT, Peabody Picture Vocabulary Test; REEL, Receptive Expressive Emergent Language Scale; VMI, Visual Motor Integration.

developmental outcomes after 3 years,
despite a home-visiting intervention
limited to 4 visits over the first 90 days
after NICU discharge.34364344 Of note,
however, the Mother-Infant Transaction
Program also used a hospital-based
component for intervention infants
and their families during NICU hospi-
talization.
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Additional Population Targets

Six studies?5.26.28-30,38-40 targeted fami-
lies of preterm infants with additional
demographic characteristics, such as
race or socioeconomic status. The
study by Field et al383% was the only one
included in this review to focus spe-
cifically on teenage mothers of pre-
term infants, reporting significant
intervention effects in the outcome

domains of infant development, parent-
infant interactions, and nutrition and
growth. Although the IHDP did not
specifically target subpopulations of
infants based on demographic char-
acteristics, results of their analysis did
demonstrate a significant interaction
effect of maternal education, such that
only the intervention subgroup with
a high school education or less showed
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A Time Sample Weight
Study point size Statistics for each study Standard difference in means, 95% (Random)
Std diff Standard Lower Upper Relative
Intervention Control inmeans  emor  limit  limit weight
Barreraetal. (1986) 12 months 19 19 0.882  0.340 0.216 1.548 | - 9.82
Beckwith (1988) 13months 35 35 0061 0.239-0529 0.408 : 1247
Casiroetal. (1993) 12months 50 50 0303  0.201-0.091 0.697 L 13.51
Fields etal. (1980, 1982) 8 months 27 25 0980 0294 0404 1.556 —: 10.99
Furunoetal. (1985, 1986) 9 months 16 10 0934 0423 0.104 1.764 — 797
Mother Infant Trans. Project  (1988)  12months 34 40 0017  0.233-0440 0475 — 12.63
Resnicketal. (1987, 1988) 12months 21 20 0365  0.315-0.253 0.982 L 1043
Ross (1984) 12months 40 40 1190 0243 0.714 1.665 — 1237
Zahr (2000) 12 months 19 16 0150  0.340-0.516 0.816 L 9.82
0504  0.164 0.183 0.826 ——
Heterogeneity: Tau? = 0.16; Q-value = 24.9, df = 8 (P = .002), I* = 67.8% S0 0% 000 050 100
Test for overall effect: Z = 3.07, P =.002 Favours Control Favours Intervention
B Time Sample Weight
Study point size Statistics for each study  Standard difference in means, 95%  (Random)
Std diff Standard Lower Upper Relative
Intervention Control inmeans ~ emor  limit  limit weight
Casiroetal. (1993) 12months 50 50 0613 0205 0212 1.015 — 30.91
Finelloetal. (1998) 12months 20 20 0990 0335 0.333 1.647 - 11.53
Mbther Infant Comm. Project (1987, 1993) 12 months 10 16 0436  0408-0.363 1.235 i 7.79
Ross (1984) 12months 40 40 0.897  0.235 0437 1.357 . 2352
Field etal. (1980, 1982) 8 months 27 25 0970 0293 0.39%5 1.545 - 15.04
Barema et al. (1986) 12 months 19 19 0882 0340 0216 1.548 — 11.21
07% 0114 0571 1.017

-1.00 -0.50 0.00 0.50 1.00
Heterogeneity: Tau? = 0.00; Q-value = 2.51, df =5 (P =.77), 1> = 0.0%
Test for overall effect: Z = 6.98, P <.001

FIGURE 2
Meta-analysis of effects of home-visiting intervention on Bayley MDI scores and HOME Inventory scores at ~1year of age. A, Pooled effect on Bayley MDI scores. B,
Pooled effect on HOME Inventory scores.

remainder were randomized con-
trolled trials. Most included studies
compared an intervention including
home visiting with a control population
receiving no home visiting. However,
control groups in 3 studies also re-
ceived home visiting, whereas the in-
tervention groups were given an
enhanced or modified model of home
visiting. Five of the 17 studies provided
a calculation of statistical power, and
12 studies reported blinding observers
to treatment group. Most studies
demonstrated no significant differ-
ences in maternal or infant charac-
teristics at baseline.

significant developmental differences
at 2 and 3 years of age."24

among infants 1500 to 2500 g but not
those weighing <1300 g at birth.17-24

Three studies described a significant
interaction effect between birth weight
and the home-visiting intervention, al-
though the direction of this influence
was not consistent between studies.
Teti et al?® observed a significant dif-
ference between intervention and
control groups when assessed at 3to 4
months of age, but only among infants
weighing <1000 g. Barrera et al4'42
also described significant differences
in developmental outcomes at 4.5
years for infants weighing <1500 g but
not for heavier infants. These results

Theory of Change

As seen in Table 1, 8 of the 13 studies
measuring developmental outcomes
described an explicit theory of change
to support program development and
key hypotheses, most of which dem-
onstrated a significant intervention ef-
fect on at least 1 developmental
outcome measure. Most commonly,
studies cited a “transactional model,”
focusing on the interaction between
infants and parents as the primary
target of intervention.

Study Quality

contrast with findings from the IHDP, in
which significant cognitive differences
were observed at 5 and 8 years of life

PEDIATRICS Volume 132, Number 3, September 2013

As seen in Table 3, 3 studies used
nonrandom comparison groups; the

Overall, loss to follow-up was the
weakest aspect of most studies, par-
ticularly those using a longer follow-up
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period, as this reduced sample size
available for assessment of outcomes.
Four studies did not report effect of
group assignment on attrition, whereas
9 studies reported similar or equal loss
to follow-up between groups, and 4
studies reported differential loss to
follow-up based on group assignment.

Loss to Follow-up
equivalent in both
intervention group at
1y, none in control
21% attrition, equivalent
intervention groups

groups.

10% attrition in
group vs 42% and

equivalent across
48% in the

18% attrition rate,
groups

76% attrition at 2 y,
in both groups

63% attrition in control

DISCUSSION

We identified 17 individual studies
published in the literature since 1980
that evaluate the effectiveness of home
visiting for preterm infants and their
parents. As with much of the literature
on home visiting, the reviewed studies
vary in terms of design and imple-
mentation of the intervention, outcomes
evaluated, and specific study population.
Our pooled analysis of HOME Inventory
scores supportsapositive effect ofhome
visiting on parenting outcomes for
infants born preterm and/or LBW. Pooled
analysis of Bayley MDI scores at 1 year
demonstrates a statistically significant
overall effect but with heterogeneity
between programs potentially related to
visit frequency. We found limited studies
to support whether home visiting among
this population reduces hospitalization
or morbidity. We also found limited
studies to support whether home visit-
ing among preterm and/or LBW infants
improves physical growth in infancy.

at Baseline?
scores in kangaroo

Significant Differences
Higher depression

intervention group
Not applicable

No
No
No

massage component

of intervention,
otherwise not
described

Full Intervention?
Not provided

Participants Received
82% and 87% of
intervention groups
received 8 visits
Not provided
Not provided
Variable delivery of

Blinding of
all measures

Observers
Yes, but not for

No

Yes
Yes
Yes

.05)

Sample Size
Calculation
<80% power (P
Not provided
Not provided
80% power (P < .05)
<80% power (P < .05)

visiting control group

Home visiting vs non—
home-visiting control

Comparison Groups
intervention groups
(kangaroo vs blanket
holding) vs home-
home visiting

Home visiting vs non—
home visiting
intervention group vs
group

2 home-visiting groups
vs standard public
health nursing

2 home-visiting
Home-visiting

Only 2 reviewed studies measured child
abuse as an outcome, and results are
not sufficientto either support or refute
the effect of home visiting in a preterm
population. However, additional work
by Bugental and Schwartz*® not in-
cluded in this review because of in-
clusion of a more heterogeneous, older
infant sample, demonstrates the ben-
efits of a home-visiting curriculum tai-
lored to medically at-risk infants to
prevent harsh parenting tactics. Fur-
ther intervention research targeting
a more specific population of preterm
infants may be important, particularly
given what is known about their

Study Design
to achieve balance on
infant and maternal

characteristics
into 2 study arms, but

control group not

trial: intervention
randomized

Matched cohort study

RCT, urn randomization

Pseudo-randomized
group randomized

RCT
RCT

Size
=87
=221
84
=173
123

n=

n
n
n
n

1988, 1990, 1993)

TABLE 3 Continued

Neu and Robinson®* (2010)
Resnick et al®' > (1984,
Ross™ (1984)

Teti et al®® (2009)
Zahr?(2000)

RCT, randomized controlled trial.
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increased risk of child abuse and ne-
glect.#9

Several reviewed studies used a well-
defined theory of change to guide
program implementation and demon-
strated a positive intervention effect on
developmental outcomes. Additionally,
results of several studies suggested
that additional characteristics, includ-
ing birth weight and social risk factors,
may moderate the impact of home
visiting on developmental outcomes.
This is consistent with recent literature
on home visiting promoting the im-
portance of aligning theory, imple-
mentation, target population, and
outcomes.®® One notable exception to
this pattern is the study by Zahr?28
which describes a population of low-
income Hispanic families and their
LBW infants. Despite a well-defined
conceptual model and targeted pop-
ulation, no measurable intervention
effects were observed. Although the
lack of significantly positive findings
may have resulted from methodologi-
cal limitations, including a high sample
attrition rate, the authors suggest that
specific cultural factors may have
contributed to a lack of alignment be-
tween program objectives and actual
needs of the population.

GAPS IN THE LITERATURE

Each of the reviewed studies enrolled
infants and their parents into a pro-
gram of home visiting after preterm
delivery, either during or after dis-
charge from the birth hospital. We
were unable to find examples of home-
visiting programs that enrolled fami-
lies prenatally on the basis of social
risk factors and reported specific
outcome data for infants born preterm
who continue to receive prevention
services through the program. Further
research would be useful in un-
derstanding the utility of a tailored
curriculum for preterm infants within
a larger program serving socially

514 GOYAL et al

disadvantaged populations. Qualita-
tive research may make an important
contribution to this process by ob-
taining parents’ and home visitors’
views regarding the factors consid-
ered to be most important for the
health and well-being of enrolled
preterm infants.

Although previous studies of home vis-
iting suggest that intensity of the in-
tervention may be animportantinfluence
on program effectiveness,'®" a sub-
analysis of data from the IHDP indicates
that passive exposure to the intervention
(ie, number of home visits) may not be
as important as level of parental en-
gagement.22 The current review demon-
strates substantial heterogeneity in
program implementation across studies
as well as inclusion of non—home-based
curriculum components. Future re-
search in this area may focus on the
effect of program intensity on outcomes
for preterm infants enrolled in home
visiting, with the goal of identifying
a minimum duration and visit frequency
to achieve improvements.

Finally, an important gap in interpre-
tation of the current literature is the
differential effect of home visiting on
infants based on gestational age. Al-
though 3 studies examine an in-
teraction effect of birth weight for this
intervention, stratification by birth
weight alone may not sufficiently
distinguish infants in terms of their
true risk for complications.®2 In light
of the recent literature on neuro-
developmental and medical outcomes
of late preterm infants, many of whom
would not be classified as LBW, fur-
ther research should focus on the
effects of home visiting stratified by
discrete gestational age ranges.

Strengths and Limitations of the
Review

This is a comprehensive synthesis of
recent evidence regarding the impact of
home visiting on outcomes for preterm

and LBW infants. Qur review includes
prospective studies only, thereby avoid-
ing problems of reverse causality in-
herent in cross-sectional and case-
control designs. Most studies included
objective outcome measures assessed
by examiners blinded to group status,
minimizing the potential for reporting
bias. In addition to assessing the me-
thodological quality of included studies,
our review evaluates the strength of
program logic in relationship to its un-
derpinning theory, which has been re-
cently emphasized in the home-visiting
literature. Last, our use of 2 independent
reviewers to extract data is a strength of
this review.

Although several included studies were
well-designed and of sufficient size to
detect clinically important intervention
effects, many were of limited size, with
attrition rates of a third or more con-
tributing to findings that may have been
biased. Additionally, because only
published studies were included, this
review may be subject to error because
of publication bias. However, whenthe 9
studies contributing 1-year Bayley MDI
score data were investigated with
a funnel plot of SE, results did not ap-
pear to scatter asymmetrically (data
not shown).

CONCLUSIONS

Many studies support that home visits
in early infancy for preterm infants
promote improved parent-infant in-
teraction and infant development. The
evidence regarding other infant out-
comes, including morbidity, growth and
nutrition, and child abuse or neglect, is
more limited. Although few studies have
evaluated the effectiveness of home
visiting for preterm infants with addi-
tional social risk factors, the available
literature suggests that targeted sub-
groups may confer benefit from these
programs. Further studies are needed
to examine the role of home visiting
for preterm infants from socially
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