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IMPORTANCE Mothers and children living in adverse contexts are at risk of premature death.

OBJECTIVE To determine the effect of prenatal and infant/toddler nurse home visiting on
maternal and child mortality during a 2-decade period (1990-2011).

DESIGN, SETTING, AND PARTICIPANTS A randomized clinical trial was designed originally to
assess the home visiting program’s effect on pregnancy outcomes andmaternal and child
health through child age 2 years. The study was conducted in a public system of obstetric and
pediatric care in Memphis, Tennessee. Participants included primarily African American
women and their first live-born children living in highly disadvantaged urban neighborhoods,
who were assigned to 1 of 4 treatment groups: treatment 1 (transportation for prenatal care
[n = 166]), treatment 2 (transportation plus developmental screening for infants and toddlers
[n = 514]), treatment 3 (transportation plus prenatal/postpartum home visiting [n = 230]),
and treatment 4 (transportation, screening, and prenatal, postpartum, and infant/toddler
home visiting [n = 228]). Treatments 1 and 3 were included originally to increase statistical
power for testing pregnancy outcomes. For determiningmortality, background information
was available for all 1138mothers assigned to all 4 treatments and all but 2 live-born children
in treatments 2 and 4 (n = 704). Inclusion of children in treatments 1 and 3 was not possible
because background information wasmissing on toomany children.

INTERVENTIONS Nurses sought to improve the outcomes of pregnancy, children’s health and
development, andmothers’ health and life-course with home visits beginning during
pregnancy and continuing through child age 2 years.

MAIN OUTCOMES AND MEASURES All-causemortality inmothers and preventable-cause
mortality in children (sudden infant death syndrome, unintentional injury, and homicide)
derived from the National Death Index.

RESULTS Themean (SE) 21-year maternal all-cause mortality rate was 3.7% (0.74%) in the
combined control group (treatments 1 and 2), 0.4% (0.43%) in treatment 3, and 2.2%
(0.97%) in treatment 4. The survival contrast of treatments 1 and 2 combined with treatment
3 was significant (P = .007); the contrast of treatments 1 and 2 combined with treatment 4
was not significant (P = .19), and the contrast of treatments 1 and 2 combined with treatments
3 and 4 combined was significant (post hoc P = .008). At child age 20 years, the
preventable-cause child mortality rate was 1.6% (0.57%) in treatment 2 and 0.0% (SE not
calculable) in treatment 4; the survival contrast was significant (P = .04).

CONCLUSIONS AND RELEVANCE Prenatal and infant/toddler home visitation by nurses is a
promising means of reducing all-cause mortality amongmothers and preventable-cause
mortality in their first-born children living in highly disadvantaged settings.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT00708695
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R acial and economic disparities in adult mortality are
substantial1-5 and increasing in theUnitedStates,5with
the riskofdeath increasing in anonlinear fashionas in-

comedeclines.2 In recentdecades, thedisproportionatelyhigh
mortality associatedwith low income is applying to largerpor-
tions of the US population.2 Between 1992 and 2006, female
mortality increased in 43% of US counties6; variations in
county-level female mortality changes over time were ac-
counted for by the percentage of residents with a college de-
gree, who were of Hispanic heritage, and who did not smoke
butwerenotexplainedbymedical careconditions, suchaspro-
portions of primary care providers or uninsured within
counties.6 Access to care is important,7 but more fully reduc-
ing mortality associated with low income is likely to depend
on improving damaging behaviors and toxic contexts.8,9,

Mortality among US children and youth has declined sig-
nificantly over many decades,10,11 yet substantial disparities
persist for children and youth living in poorer communities
and for African Americans.10-14 A large portion of these dis-
parities is explained by higher rates of death due to sudden
infant death syndrome,14,15 unintentional injuries,11,13 and
homicide.11,13 These causes of death are prime candidates for
prevention because they are thought to be influenced by the
degree to which the developing fetus is protected from
adversity, the child is well cared for,15-17 home environments
are safe,17 and children’s and youths’ behavior is well
regulated.18 As far as we know, there have been no random-
ized clinical trials of early interventions that have found
reductions in mortality for these causes.

Since 1990, we have been conducting, in Memphis, Ten-
nessee, a randomizedclinical trial of aprogramofprenatal and
infancy/toddler home visiting by nurses for very low-income
mothers, primarily African American, bearing their first chil-
dren. The program is known today as the Nurse-Family Part-
nership (NFP).19-24 Nurses in the NFP are charged with im-
proving maternal and child health during pregnancy and the
first 2 years of the child’s life.25 The Memphis trial is the sec-
ond in a series of 3 conductedwith different populations.25-33

The first trial of theNFP, begun in 1977,was conductedwith a
primarily white sample with mixed sociodemographic risk
living in a semi-rural community in upstate New York
(Elmira).29-33 We focused the Memphis trial on women with
higher concentrations of sociodemographic risk because the
resultsof theElmira trial indicated that the functional andeco-
nomic benefits of the NFP were more pronounced in these
higher risk segments of the sample.29-33 Earlier findings from
the Memphis trial included treatment-control differences in
children’s injuries revealed in themedical record,19 problems
with behavioral regulation at school entry,21 and use of sub-
stances and internalizingdisorders at age 12years.23 Formoth-
ers in theMemphis trial, enduringdifferenceshavebeen found
in the timing of subsequent pregnancies; use ofwelfare, food
stamps, and Medicaid; and behavioral impairment resulting
from substance use.19-24

As part of an 18-year follow-up of the mothers and chil-
dren inMemphis,wemonitored the ratesofmaternal andchild
death aswe traced the sample.Wehadnot hypothesized pro-
gram effects on maternal and child mortality because we as-

sumed that rates among mothers and children in these age
ranges would be too low to discern the effect of the program.
We report here, nevertheless, treatment-controlmaternal and
child mortality differences, given their public health impor-
tance. The current study was approved by the University of
Rochester Institutional Review Board. Participants were pro-
vided financial compensation for completing assessments.
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ment allocation schemes during 3 time frames in the 15-
month sample recruitmentperiod.19 This procedurewasused
toaccommodateshiftingexpectationsaboutcompletedsample
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live-born children, survival started fromtheir dateof birthun-
til the date of death or, if alive, until December 31, 2011, or the
last time we interviewed them.
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20years, the all-causemortality ratewas 2.7% (0.73%) in treat-
ment2and0.9%(0.65%) in treatment4.Thenurse-control sur-
vival contrast was not significant (P = .11).

Atchildage20years, thepreventable-causemortalitydeath
rate was 1.6% (0.57%) in treatment 2 and 0.0% (SE not calcu-
lable) in treatment 4. The preventable-cause survival con-
trast of treatment 2with treatment 4, shown inFigure 2B,was
significant (P = .04).

Discussion
During the 2-decadeperiod following registration in this trial,
women enrolled in the 2 nurse-visited groupswere less likely
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The reduction inchildmortalitydue topreventable causes
is consistent with earlier program effects on children’s dura-
tion of hospitalization for injuries,19 home environments,19

mothers’ beliefs associated with child abuse,19 mothers’ be-
havioral impairments resulting from substance use,24 chil-
dren’s behavioral dysregulation,21 and children’s depression,
anxiety, and use of substances.23 Moreover, we chose not to
classify the followingcausesof infantmortalityoriginatingdur-
ing pregnancy and the newborn period as preventable: ex-
treme immaturity, chronic respiratory disease arising in the
perinatal period, and infectious colitis, enteritis, and gastro-
enteritis. These causes of mortality were present only in the
control group, so treating themaspreventablewouldhave in-
creased the significance of differences.

Five features of these findings make them noteworthy.
First, the findings arebasedona randomizedclinical trialwith
more than 2decades of follow-up. Second, unlikemanyother
outcomes, death is an unequivocal outcome measured val-
idly. Third, survival was measured for all women random-
ized and all but 2 of the children born alive, nearly eliminat-
ing possible attrition bias. Fourth, this study is close to a

population-basedeffectiveness trial because it enrolled avery
large portion (88%) of the population invited to participate
through a public system of care, and the program was deliv-
ered through the Memphis/Shelby County Health Depart-
ment, where it was buffeted bymany of the challenges found
in public health delivery settings. Fifth, the effects of the pro-
gram on both maternal and child mortality and their consis-
tencywith the program’s goals, objectives, and earlier effects
increase the validity of each outcome. These findings should
be replicated in well-powered trials with populations at very
high levels of familial and neighborhood risk.

Conclusions
The relatively lower rates of death found among nurse-
visitedmothers and children comparedwith those in the con-
trol groupare consistentwith theeffect of theprogramonear-
lieraspectsofmaternalandchildhealth.These findingssuggest
that this interventionmayhave longer-termeffects on health
andmortality as the mothers and their children grow older.
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