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Our model of Diabetes has been too Our model of Diabetes has been too 
small…small…

 WeWeWeWe’’veveveve  thoughtthoughtthoughtthought  iiitittt  wwwaswasasas  onlyonlyonlyonly  aaabout:about:bout:bout:
 Genes we inheritGenes we inherit
 Our lifestOur lifestyyle choices le choices ((diet & diet & y (y ( exerciseexercise))))

 But But it’s now clear that these alone do it’s now clear that these alone do notnot explain explain 
all of diabetes all of diabetes riskrisk

 It’s also becoming It’s also becoming clear that the clear that the roots of roots of 
diabetes overladiabetes overlapppp with the roots of other chronic  with the roots of other chronic 
problems: heart disease, depression, substance problems: heart disease, depression, substance 
abuse, abuse, domestic violence, learning problems, etc.domestic violence, learning problems, etc.



Childhood Trauma Predicts Adult Childhood Trauma Predicts Adult 
HealthHealth

 Children born in Helsinki, Finland between 1934Children born in Helsinki, Finland between 1934--4444
 320 were evacuated abroad during WW 320 were evacuated abroad during WW IIII—separated from —separated from 

their parentstheir parents
 AverageAverageAverageAverage  aaageagegege  atatatat  evacuation:evacuation:evacuation:evacuation:  4444..8888  yearsyearsyearsyears  oldoldoldold
 Average duration Average duration of evacuation: of evacuation: 1.7 years1.7 years

 60 years later, compared with children not evacuated, 60 years later, compared with children not evacuated, 
evacueesevacueesevacueesevacuees  werewerewerewere  muchmuchmuchmuch  moremoremoremore  likelylikelylikelylikely  totototo  have:have:have:have:
 Heart disease (OR 2.0) and hypertensionHeart disease (OR 2.0) and hypertension
 Type 2 Diabetes Type 2 Diabetes (OR 1.4)(OR 1.4)
 DDepressepressiiD iD ive symptoms ve symptoms (OR(OR  11..(( 7)7)OORR 11 77))

 “This study is among the first to show that early life trauma “This study is among the first to show that early life trauma 
predicts higher prevalence of cardiovascular disease and type predicts higher prevalence of cardiovascular disease and type 
2 diabetes in late adulthood...”2 diabetes in late adulthood...”
Ann MedAnn Med. 2009;41(1):66. 2009;41(1):66-72, -72, Am J EpidemiolAm J Epidemiol. 2007;166(10):1126. 2007;166(10):1126-33, -33, Am J Hum Am J Hum BiolBiol 2008;20(3):3452008;20(3):345--5151



For diabetes risk, it matters what’s For diabetes risk, it matters what’s 
happened…happened…

 To us as To us as adultsadults
 Diet and exercise choicesDiet and exercise choices

 Food Food of poor nutritional of poor nutritional quality: another quality: another stimulus to stimulus to 
overeatovereat

 Stress and Stress and traumatrauma
 To us as To us as childrenchildren

 Nutrition and StressNutrition and Stress
 To us in To us in the the wombwomb

 Nutrition and stressNutrition and stress
 TTTTo our parentso our parents

 Nutrition and stressNutrition and stress
 To our grandparentsTo our grandparents

 NutritionNutritionNutritionNutrition  aaandandndnd  stressstressstressstress  
Eur J Human Genetics Eur J Human Genetics 2007;15:7842007;15:784-790 and -790 and 2002;10:6822002;10:682-688-688

 “It “It is through epigenetic marks that is through epigenetic marks that 
environmental environmental factors like diet, stress factors like diet, stress and and 
prenatalprenatalprenatalprenatal  nutritionnutritionnutritionnutrition  cancancancan  mmakeakemakemake  aannanan  iimprintmprintimprintimprint  onononon  
genes that is passed from one generation to the genes that is passed from one generation to the 
next.”next.” TimeTime 1/18/10, p. 501/18/10, p. 50



“…confronting the origins of disparities in 
physical and mental health early in life may 
produce greater effects than attempting to 
modify health-related behaviors or improve 
access to health care in adulthood.”

Shonkoff, Boyce, McEwen JAMA 2009;301(21):2252-2259



“Adverse pre-“Adverse pre- and postnatal experiences can have a and postnatal experiences can have a 
profoundprofoundprofoundprofound  effecteffecteffecteffect  onononon  thethethethe  cccoursecourseourseourse  ooofofff  hhealthealthhealthhealth  aaandandndnd  

development over a lifetime.  … biological events development over a lifetime.  … biological events 
thatthatthatthat  occuroccuroccuroccur  duringduringduringduring  fffetalfetaletaletal  andandandand  pppostnatalpostnatalostnatalostnatal  lifelifelifelife  predisposepredisposepredisposepredispose  
the child to an the child to an elevated risk elevated risk of subsequent problems of subsequent problems 

inininin  physicalphysicalphysicalphysical  aaandandndnd  mentalmentalmentalmental  healthhealthhealthhealth..””

“A Science“A Science-Based -Based Framework for Early Childhood Framework for Early Childhood Policy: Policy: Using Using 
EvidenceEvidenceEvidenceEvidence  totototo  ImproveImproveImproveImprove  OOutcomesutcomesOutcomesOutcomes  iiininnn  LLLearningLearningearningearning, , BehaviorBehaviorBehaviorBehavior, , aaandandndnd  HealthHealthHealthHealth  ffforfororor  

Vulnerable Children”, Center on the Developing Child at Harvard Vulnerable Children”, Center on the Developing Child at Harvard 
University, University, August 2007, August 2007, p.6  http://www.developingchild.harvard.edup.6  http://www.developingchild.harvard.edu



Early Life Experience and the 

Brain
 Developing brain is remarkably shapeable 
and adaptable

 “The brain’s exquisite sensitivity to 
experience in early childhood allows traumatic 
experiences during infancy and childhood to 
impact all future emotional, behavioral, 
cognitive, social, and physiologic functioning.”

Child Adolesc Psychiatr Clin N Am 1998;7(1):33-51



BrainBrainBrainBrain  DDevelopmentevelopmentDevelopmentDevelopment

From Neurons to Neighborhoods: the Science of Early Child Development. National Academy of 
Sciences, 2000, p. 188



National Academy National Academy of Sciences, of Sciences, 2000, p. 1992000, p. 199



Early life risk factors combine and take their 
tollll on thhe bbraiin

 Family Structure
 Parental empll loyment
 Father’s absence
 Teen pparenthood

 Human Capital
 Maternal education
 MaternalMaternal verbalverbal abilityability

 Mental Health
 Maternal depression
 Stressful lifS f l life events

 “…associated with lower IQ scores as early as age 2-4 years 
and more behavior problems by age 3.”

Fuligni and Brooks-Gunn from Promoting Health: Intervention 
Strategies from Social and Behavioral Research, 2000



Early Life Risk Factors for Early Life Risk Factors for 
Obesity at Obesity at Age 7 yearsAge 7 years

1.1. Parental obesitParental obesityyyy
2.2. Birth weightBirth weight
3.3. WWeieigght ht ggg gg gain in 1ain in 1stst yyyyear of ear of lifelife ((((“catch“catch--uupp  ggp gp growth”, rowth”, 

“adiposity rebound”)“adiposity rebound”)
4.4. >8 hrs/week TV >8 hrs/week TV watching watching at age 3 yrsat age 3 yrs
5.5. Short sleep duration at age 3 yrsShort sleep duration at age 3 yrs
6.6. NotNot : : calories eaten, junk food, breastfeedingcalories eaten, junk food, breastfeeding

Reilly, Reilly, et alet al. 2005. . 2005. BMJBMJ, doi:10.1136/bmj.38470.670903.E0, doi:10.1136/bmj.38470.670903.E0

OtherOtherOtherOther  sstudies:tudies:studies:studies:  yyouthouthyouthyouth  obesityobesityobesityobesity  predictedpredictedpredictedpredicted  bybybyby  depressiondepressiondepressiondepression, , behaviorbehaviorbehaviorbehavior  
problems, low cognitive stimulationproblems, low cognitive stimulation
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1.1.1.1.  GeneticsGeneticsGeneticsGenetics

 GenesGenesGenesGenes  InheritedInheritedInheritedInherited
 It does matter what genes we inheritIt does matter what genes we inherit
 But But only 15% of only 15% of ggenes in cells “turned on” at any enes in cells “turned on” at any gg ggiven time iven time 

 Genes Genes ExpressedExpressed
 ““EpigeneticsEpigeneticsEpigeneticsEpigenetics””::  : t: thhthetheee  ““on/offon/offon/offon/off  switchesswitchesswitchesswitches””  forforforfor  ggenesenesgenesgenes

 reaction to the environmentreaction to the environment
 not not always reversible if always reversible if at key developmental stage at key developmental stage of of lifelife
 wwe e kkkknow now ttththhhe e bbbbooddyy’’d ’d ’s s ““““onon////ooffffffff sw swititiittcchhhheses””””: : DDNNDNADNAAA me mettththyyllh lh laatitittiion, on, 

histone acetylation, histone acetylation, microRNAmicroRNA

JAMA 294(17):2221-4, 2005 and NEJM 359:61-73, 2008



NEJM 359:61-73, 2008



EEppiiggp gp geneticsenetics
 No longer No longer “nature vs. nurture”“nature vs. nurture”—nurture —nurture affectsaffects naturenature
 RatRatRatRat  pppupspupsupsups  raisedraisedraisedraised  bbbybyyy  nnnurturingnurturingurturingurturing  mothersmothersmothersmothers

 Gene which affects stress hormone receptors “turned on”Gene which affects stress hormone receptors “turned on”
 Grow up to be stress resilientGrow up to be stress resilient

 Rat pups raised by neglectful Rat pups raised by neglectful mothersmothers
 Gene which affects stress hormone receptors “turned off”Gene which affects stress hormone receptors “turned off”
 Grow up to Grow up to bbbbe very stress reactivee very stress reactive

 Same process has now been shown in humans Same process has now been shown in humans 
NatureNatureNatureNature  NNNeuroscienceNeuroscienceeuroscienceeuroscience  2009;2009;2009;2009;12:34212:34212:34212:342--348348348348

 “…there is no change in gene sequence; the changes are only in…gene “…there is no change in gene sequence; the changes are only in…gene 
expression.  Hence, these kinds of effects are called expression.  Hence, these kinds of effects are called epigeneticepigenetic.  Epigenetic .  Epigenetic 
mechanismsmechanismsmechanismsmechanisms  cancancancan  ppprovideprovideroviderovide  aaaa  potentialpotentialpotentialpotential  ppathwayathwaypathwaypathway    bybybyby  whichwhichwhichwhich  earlyearlyearlyearly  eexperiencexperienceexperienceexperience  
can have lasting effects on behavior.”can have lasting effects on behavior.” JAMA 2005;JAMA 2005;294(294(17)17):2221:2221-4-4





22. FetalFetal OriginsOrigins
 AlAlAlAlcocohhhhooll/D/Dl/Dl/Drugsrugs

 NutritionNutrition

 SSmomokikiS kS k ngngii

 Maternal DiabetesMaternal Diabetes

 TToxic/Infectious Exposuresoxic/Infectious Exposures

 Maternal Maternal Low Birth Weight Low Birth Weight 

 Maternal Stress/Mental HealthMaternal Stress/Mental Health
 Mother’s own ChildhoodMother’s own Childhood

 Current/Prenatal Current/Prenatal 



DefinitionsDefinitionsDefinitionsDefinitions

 “Preterm” baby“Preterm” baby
 Baby born before 37 weeks of pregnancy (“gestation”)Baby born before 37 weeks of pregnancy (“gestation”)

 LLLLow ow BBBiBiiirtrthhhh  WWWWeeiiiigghhhht t ((“SGA”)“SGA”)(“SGA”)(“SGA”)  bbbbaabbbbyy
 “Small for “Small for Gestational Age”Gestational Age”
 BabyBabyBabyBaby  bornbornbornborn  ssmallmallsmallsmall  forforforfor  whateverwhateverwhateverwhatever gestationalgestationalgestationalgestational  aagegeageage  babybabybabybaby  bornbornbornborn  aattatat

 Babies can be either/both Babies can be either/both “SGA” and “Preterm”“SGA” and “Preterm”
 they boththey both are strongly associated with that baby’s later risk for are strongly associated with that baby’s later risk for 

chronic disease                         chronic disease                         
DiabetesDiabetesDiabetesDiabetes 2009;58:5232009;58:5232009;58:5232009;58:523--526526526526



gg

Prenatal Depression Effects on the Prenatal Depression Effects on the 
Fetus and NewbornFetus and Newborn

 MothersMothersMothersMothers  wwwithwithithith  depressivedepressivedepressivedepressive  symptomssymptomssymptomssymptoms
 ↑↑stress hormone stress hormone (cortisol), (cortisol), ↓↓serotonin/dopamine levelsserotonin/dopamine levels
 More likelMore likelyy to  to deliver deliver pprematurelrematurelyyy py p yy and have low birth wei and have low birth weigght ht 

babiesbabies

 Newborns of mothers with depressive Newborns of mothers with depressive symptoms:symptoms:
 ↑↑ cortisol and  cortisol and ↓↓serotonin/dopamine levels (like mom)serotonin/dopamine levels (like mom)
 ↓↓ “neurobehavioral profiles” “neurobehavioral profiles”

InfantInfantInfantInfant  BehaviorBehaviorBehaviorBehavior  &&&&  DDevelopmentevelopmentDevelopmentDevelopment 2004;27:2162004;27:2162004;27:2162004;27:216--229229229229

 Preterm delivery risk Preterm delivery risk increases with depression severityincreases with depression severity
 44%44%44%44%  ooffofof  779191791791  pregnantpregnantpregnantpregnant  patientspatientspatientspatients  hadhadhadhad  ddepressiveepressivedepressivedepressive  symptomssymptomssymptomssymptoms, , halfhalfhalfhalf  

of them severeof them severe
Human ReproductionHuman Reproduction 2009;24(2009;24(1)1):146:146-153-153



Prenatal Effects on Stress Hormones Prenatal Effects on Stress Hormones 
PersistPersist

 Girls Girls born to mothers who had significant born to mothers who had significant 
anxiety during anxiety during pregnancy, themselves had pregnancy, themselves had 
increased stress hormonesincreased stress hormones——as as adolescentsadolescents

 And And this was this was associated with deassociated with deppppressive ressive 
symptoms in these adolescents symptoms in these adolescents 

NeuropsychopharmacologyNeuropsychopharmacology 33:53633:536-545, 2008-545, 2008



FIG. 7. The physiological mechanisms underlying the programming of the separate and 
combined elements of the metabolic syndrome

Copyright ©2005 American Physiological Society

Mcmillen IC, et al. Physiol. Rev. 85: 571-633 2005;
doi:10.1152/physrev.00053.2003



RiskRiskRiskRisk  ofofofof  TypeTypeTypeType  2222  DDDiabetesDiabetesiabetesiabetes

 Fetuses of obese mothers develoFetuses of obese mothers developppp insulin resistance  insulin resistance in in 
uteroutero
 “…maternal obesity creates a significant risk for “…maternal obesity creates a significant risk for the next the next 

genegenerrrraattiititions wons withithithith  mmmmeettttaabbbboolliililic coc commmprmprprproomimimimise ase alrlrlrlreaeaddddy ay appppppppaarrrrenentttt a atttt  
birth.”                                         birth.”                                         Diabetes CareDiabetes Care 2009;32:10762009;32:1076-1080-1080

 Inverse relationshiInverse relationshipp between birth  between birth weiweigght and risk ht and risk of of p gp g
diabetesdiabetes

JAMA JAMA 300:2886300:2886-2897, 2008-2897, 2008

 RRRRapapiiididdd we weiiiigghhhht gat gaiiiin n iiiin tn thhhhe e fifififirst rst 3333 mont monthhhhs os offff  liflifliflife e iiiis s 
associated with several determinants of CVD associated with several determinants of CVD and type 2 and type 2 
ddddiiaaabetesabetesbetesbetes  bbbybyyy  eeeaeaaarlrlyyyy  aduaduaduadulltttthhoodoodoodood

JAMAJAMA 2009;301(21)22342009;301(21)2234-2242-2242



gg“Fetal Pro“Fetal Proggramminrammingg gg of  of 
Type 2 Diabetes”Type 2 Diabetes”

“…intrauterine environment may modify gene expression “…intrauterine environment may modify gene expression 
ppeep rp rrmrmmmanenanentltlttlly.  y.  ……TTThThhhey ey mimimmiigghththhtt a allllso so bbbbe e iiiinnhheeh rh rritritiitteedd  dd
transgenerationally, affecting transgenerationally, affecting the health the health of future generations. of future generations. 
…During…During…During…During  intrauterineintrauterineintrauterineintrauterine  life,life,life,life,  theretheretherethere  areareareare  waveswaveswaveswaves  ooffofof  eeepigenomicepigenomicpigenomicpigenomic  
modification, intimately associated with growth and modification, intimately associated with growth and 
development, and opportunities galore for environmental development, and opportunities galore for environmental 
factors to influence these processes.  factors to influence these processes.  A A fetus thus fetus thus 
programmed programmed travels a path of limited travels a path of limited options.”options.”

Diabetes CareDiabetes Care 30(10): 275430(10): 2754-5, 2007-5, 2007



StressStressStressStress  ofofofof  RacismRacismRacismRacism

 “TheThe lifelonglifelong accumulatedaccumulated eexperiencesxperiences ooff rracialacial 
discrimination by African American women 
constituteconstitute anan independentindependent rriskisk ffactoractor fforor 
preterm delivery.”
 OddsOdds ratioratio ofof 22.66
 Independent of maternal sociodemographic, 

biomedicalbiomedical, aandnd behavioralbehavioral characteristicscharacteristics.

Am J PA J uP blib c li HeaH lthl . h 9494:21322132–21382138, 20042004





3. Lifestyle3. Lifestyle
Overeating as an Overeating as an AdaptivAdaptivee ResponseResponse

 Prevalence of overweight in women increases Prevalence of overweight in women increases 
as food as food insecurity insecurity increasesincreases

Journal of Journal of Nutrition. Nutrition. 131:1738131:1738-1745, 2001-1745, 2001

 FoodFoodFoodFood  InsecurityInsecurityInsecurityInsecurity  associatedassociatedassociatedassociated  withwithwithwith  depressiondepressiondepressiondepression  andandandand  
anxiety in mothers and behavior problems in anxiety in mothers and behavior problems in 
children children                     PediatricsPediatrics 118(3):e85118(3):e8599-e868, 2006-e868, 2006

 Carbohydrates affect brain serotonin levelsCarbohydrates affect brain serotonin levels
ObObObObes es RRRRes es 1995199519951995    SSSSuupplpplpplppl  4444::4477S77S477S477S--480S480S480S480S

 “Comfort Foods” reduce HPA axis stress “Comfort Foods” reduce HPA axis stress 
responseresponseresponseresponse  wwwithwithithith  itsitsitsits  attendantattendantattendantattendant  aaanxietyanxietynxietynxiety

Proc Natl Acad Proc Natl Acad SciSci 100(100(20):1169620):11696-11701, 2003-11701, 2003
EndocrinolEndocrinologyogy 145:3754145:3754-3762, 2004  -3762, 2004    



Overeating and Psychological Overeating and Psychological 
DistressDistress

“Youths who overeat may have or be at 
i k f i h l i l di t

“Youths who overeat may have or be at 
risk for serious psychological distressrisk for serious psychological distress, 

including deficits to self-esteem, 
i d d d i id i k

risk for serious psychological distress, 
including deficits to self-esteem, 

compromised mood and suicide riskcompromised mood, and suicide risk.  
Overeating may be a tangible behavior that 

i l th d f i t ti ”

compromised mood, and suicide risk.  
Overeating may be a tangible behavior that 

signals the need for intervention ”signals the need for intervention.”signals the need for intervention.”

Ann Bullock, MD. Cherokee, North Carolina

Ackard et al, Pediatrics 2003;111:67-74 Ackard et al, Pediatrics 2003;111:67-74 



Reducing Prenatal and Reducing Prenatal and 
Early Life Risk Factors Early Life Risk Factors 

ffor or ChChf Cf Chhronroniic c ii DiDiDDiiseasesease



Cultural/GroupCultural/GroupCultural/GroupCultural/Group  SupportSupportSupportSupport
 Pima Pride/ActionPima Pride/Action

--DPPDPPDPPDPP p piiililllot stuot studdddyy
People randomized to “Action” groupPeople randomized to “Action” group

--StructuredStructuredStructuredStructured  ddiet/exerciseiet/exercisediet/exercisediet/exercise  meetingsmeetingsmeetingsmeetings
People randomized to “Pride” control groupPeople randomized to “Pride” control group

-Unstructured activities em-Unstructured activities empphasizinhasizinggp gp g
Pima culture and historyPima culture and history

 “Pima Pride” group showed more positive “Pima Pride” group showed more positive 
outcomes on outcomes on every every bibibibioollllogogiiiicacallll parameter measure parameter measuredddd

Narayan Narayan et al, et al, Diabet Diabet Med 1998;15:66Med 1998;15:66--7272



BreakBreakBreakBreak  ttthethehehe  DepressionDepressionDepressionDepression  CycleCycleCycleCycle

 22-3x increased risk for anxiet-3x increased risk for anxietyy and disru and disrupptive tive y py p
behavior disorders and behavior disorders and major depression in major depression in 
children of children of depressed parentsdepressed parents

 ““TTTThese offspring hese offspring problems often problems often begin before begin before 
puberty, puberty, continue into adolescence continue into adolescence and adulthood and adulthood 
andandandand  ccanancancan  bebebebe  transmittedtransmittedtransmittedtransmitted  tttotooo  ttthethehehe  nextnextnextnext  gggenerationgenerationenerationeneration....””

 Treating Treating children is difficult and controversialchildren is difficult and controversial

 ButButButBut  tttreatingtreatingreatingreating  ttthethehehe  mothersmothersmothersmothers’’  depressiondepressiondepressiondepression  
reduces symptoms in bothreduces symptoms in both mothers and mothers and 
childrechildrenn

JAMA. JAMA. 2006;295:13892006;295:1389--13981398



StimulationStimulationStimulationStimulation  inininin  EarlyEarlyEarlyEarly  CChildhood:hildhood:Childhood:Childhood:  
Has Effects Years LaterHas Effects Years Later

 Psychosocial stimulation (weekly play sessions Psychosocial stimulation (weekly play sessions with with 
mmmmoottherhertherther a annndnddd c chhhildhildildild ov overererer  2222 y yeeeeaars)rs)rs)rs) g giiiivvenenenen  tttto go grrrrowowthththth  retretretretaarrrdedrdeddedded  
children age children age 99-24 months resulted in less anxiety, -24 months resulted in less anxiety, 
dedeppression, attention ression, attention pproblems and hiroblems and higgp pp p her selher selff-esteem -esteem gg
16 years after the intervention.16 years after the intervention.

 Intervention aimed to improve the motherIntervention aimed to improve the mother-child -child 
rerellllatatiiiionsonshihihihip: p: lilililistensteniiiing anng andddd ta talkilkilkilking to ng to cchhhildhildildildren, aren, allllllllowowiiiing ng 
them to experience success/praise, reducing them to experience success/praise, reducing 
ppppunishmenunishmentt

BMJ 2006;BMJ 2006; doi:10.1136/bmj.38897.55208.2Fdoi:10.1136/bmj.38897.55208.2F



ParentinParentingg Grou Groupps Ims Img pg p pprove rove pp
Antisocial Behavior in ChildrenAntisocial Behavior in Children

“Harsh, inconsistent parenting is strongly 
associated with antisocial behaviour in 
children…”
Inteterveventtioon waswas  aa seserieses oof ggrooupp cclaassessses 
which focused on parenting skills and support
ResultedResulted inin “aa largelarge reductionreduction inin antisocialantisocial 
behaviour” in the children

BMJ  2001;323:194



The economics of early life The economics of early life 
interventionintervention

 ““……forforforfor  mmmanymanyanyany  ssskillsskillskillskills  andandandand  hhhumanhumanumanuman  capabilitiescapabilitiescapabilitiescapabilities, , llateraterlaterlater  
intervention for disadvantage may be possible, intervention for disadvantage may be possible, 
butbutbutbut  iiitittt  iiisisss  mmmuchmuchuchuch  moremoremoremore  cccostlycostlyostlyostly  ttthanthanhanhan  eeearlyearlyarlyarly  
remediation to achieve a remediation to achieve a given level of adult given level of adult 
performanceperformanceperformanceperformance..””

 “Simple economic models show the importance “Simple economic models show the importance 
ofofofof … …examiningexaminingexaminingexamining  tthehethethe … …economiceconomiceconomiceconomic  ccostsostscostscosts  ofofofof  latelatelatelate  
remediation for remediation for early environmental influence.”early environmental influence.”

Heckman, Heckman, PNASPNAS 2007;104(33):132502007;104(33):13250-13255-13255



NurseNurse-Family -Family 
PartnersPartnershhhhipip

Program Program 

OverviewOverview



FAMILIES SERVEDFAMILIES SERVED

•• Low income pregnant Low income pregnant 
womenwomen

 Usually teensUsually teens

 UsuallyUsuallyUsuallyUsually  unmarriedunmarriedunmarriedunmarried

•• FirstFirstFirstFirst--timetimetimetime  parentsparentsparentsparents



THTHTHTHREE REE GOGOGOGOALALSSSS

1.1. Improve pregnancy Improve pregnancy 
outcomesoutcomes

2.2. Improve child health and Improve child health and 
ddeveevelld ld lopmentopment

3.3. Improve parents’ economic Improve parents’ economic 
selfselfselfself----sufficiencysufficiencysufficiencysufficiency



Elements ofElements of  the  the 
NurNurNurNursssseeee--FFFaFaaammiillmilmilyyyy  PPPPaaaarrrrttttnernernernersssshiphiphiphip

 MotherMothers enrs enroll voll vooluntarilluntarily eary earlly in y in prpregnancyegnancy

 Home visits by nHome visits by nuurrsses es oovver 2½ yer 2½ yeeararss

 PPPoPooowwwweeeerrffuullrfulrful  rrrreeeelationshipslationshipslationshipslationships  wwwithwithithith  fffafammiilliieeamiliesamiliesss  buildbuildbuildbuild  onononon  
natinativvee str strengthsengths

 ConstrConstrConstrConstructuctuctuct  prprprprooooggggramramramram  aaararrroooundoundundund  eacheacheacheach  ffaafafammiimilmilyylyly’’ss  s gs gooaallgoalsgoalsss  
and vand vaalueslues

 NurNurNurNurssssinginginging  ggguidelinesguidelinesuidelinesuidelines  arararareeee  rrrichrichichich  wwwithwithithith  rrrreesourcessourcesesourcesesources  totototo  
nnuurrtturure multiple, intere multiple, inter--rreelated aspects oflated aspects of   healthhealth



NursesNursesNursesNurses  andandandand  FFFamiliesFamiliesamiliesamilies  AAAttendAttendttendttend  To:To:To:To:

 PersonalPersonalPersonalPersonal  hhhealthhealthealthealth
 Environmental healthEnvironmental health
 LifLifLifLife course e course ddddeveevellllopmenopmentt
 Maternal (Parental) Maternal (Parental) rolerole
 Building support systems through family, Building support systems through family, 

friendsfriends,, communit communityy, y, y
 Connections to other health and human Connections to other health and human services services 

asasasas  neededneededneededneeded
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TTRIALS OF PROGRAMRIALS OF PROGRAM

Elmira, NY – ‘77

N = 400

• Low-income 
whites

N  400

• Semi-rural

Memphis, TN -‘87

N = 1,138

• Low-income 
blacks

N  1,138

• Urban

Denver, CO – ‘96

N = 735

• Large portion of 
Hispanics

N  735

• Nurse  versus 
paraprofessional 
visitors



Consistent ProConsistent Proggggram Effects*ram Effects*

 Improved prenatal Improved prenatal healthhealth

 Fewer childhood injuriesFewer childhood injuries

 Fewer subsequent pregnanciesFewer subsequent pregnancies

 IncreasedIncreasedIncreasedIncreased  iintervalsntervalsintervalsintervals  betweenbetweenbetweenbetween  birthsbirthsbirthsbirths

 Increased maternal Increased maternal employmentemployment

 Improved school Improved school readinessreadiness

*Effects observed in *Effects observed in at least twat least two of the three trials (Elmira, o of the three trials (Elmira, 
MemMempphis, Denverhis, Denver))p )p )



  ELMIRA LONGELMIRA LONG-TERM RESULTS: -TERM RESULTS: Benefits toBenefits to
MMotothhM hM hersers

Fewer convictions 72%

Fewer days in jail* 98%

Fewer arrests 61%

* Impact on days in jail is highly significant, but the 
number of cases that involved jail-time is small, so 
the magnitude of program effect is difficult to estimate 
with precision

15-YEAR FOLLOW-UP



ELMIRA LONGELMIRA LONG-TERM RESULTS: -TERM RESULTS: Benefits to Benefits to 
ChildChildChildChildrenren

AbAbuse && NNegllectt 48%

ArrestsA t 59%

Adjudications as PINS* 90%
(person in need of   
supervision) for incorrigible 
behavior

* Based upon family-court records of 116 children 
who remained in study-community for 13-year period 
following end of program.

15-YEAR FOLLOW-UP



t
Effects on Child 

DevelD lopment
Memphis 6-Year

 Higher IQ’s 

 BettB tter llanguage 
development

 Fewer mental health  
problems 



NurseNurseNurseNurse--FamilyFamilyFamilyFamily  PartnershipPartnershipPartnershipPartnership

 “The most “The most ririggorouslorouslyyg yg y evaluated exam evaluated exampppple of a le of a pproroggpp ggram that ram that 
promotes safe, stable, and nurturing relationships and promotes safe, stable, and nurturing relationships and 
environments…” environments…”                           JAMAJAMA 2009;301(21):22622009;301(21):2262-4-4

 ““inininin  aaaa  sserieseriesseriesseries  ooffofof  rrigorousigorousrigorousrigorous  eexperimentalxperimentalexperimentalexperimental  eeevaluationsevaluationsvaluationsvaluations, , thethethethe  NNNurseNurseurseurse  
Family Partnership has Family Partnership has produced multiple, positive impacts produced multiple, positive impacts 
on families and children, including fewer subsequent on families and children, including fewer subsequent 
pregnanciespregnanciespregnanciespregnancies, , iiincreasedincreasedncreasedncreased  maternalmaternalmaternalmaternal  employmentemploymentemploymentemployment, , higherhigherhigherhigher  
cognitive performance, and better social behavior by cognitive performance, and better social behavior by 
children in the preschool years, as children in the preschool years, as well as well as (in the study with (in the study with 
ththththe e llllongesongestttt--tterm erm ffoollllt ft f owow-llll up-up))  ff) f) fewer arresewer arrestttts s iiiin an addddoollllescenceescence””””  
(p. 13).(p. 13).
“A Science“A Science-Based -Based Framework for EarlFramework for Earlyy Childhood  Childhood PolicPolicyy: Usin: Usinggy yy y  Evidence  Evidence to to gg

Improve Improve Outcomes in Outcomes in Learning, Behavior, and Learning, Behavior, and Health for Health for Vulnerable Children”, Vulnerable Children”, 
Center on the Developing Center on the Developing Child at Harvard University, Child at Harvard University, August August 2007, p.6  2007, p.6  
http://www.developingchild.harvard.eduhttp://www.developingchild.harvard.edu



““……wewewewe  areareareare  ppplacingplacinglacinglacing  betsbetsbetsbets  onononon  thethethethe  vvvaluevaluealuealue  ofofofof  earlyearlyearlyearly  
intervention, beginning prenatally intervention, beginning prenatally with a with a 
mothermothermothermother’’ssss  fffirstfirstirstirst  pregnancypregnancypregnancypregnancy, , aaandandndnd  extendingextendingextendingextending  

throughout throughout the first years the first years of life and of life and 
beyondbeyondbeyondbeyond, , asasasas  oneoneoneone  ooffofof  ttthethehehe  surestsurestsurestsurest  wayswayswaysways  totototo  beginbeginbeginbegin  

to to address past centuries of neglect and address past centuries of neglect and 
improveimproveimproveimprove  tthehethethe  prospectsprospectsprospectsprospects  ooofofff  AAAmericanAmericanmericanmerican  IIIndianIndianndianndian  

and Alaska and Alaska Native children in this century.”Native children in this century.”

Sarche and Spicer, Sarche and Spicer, Ann NY Acad ScAnn NY Acad Scii 2008;1136:1262008;1136:126-136-136



“It is important to understand that “It is important to understand that 
the story is not about birth weight the story is not about birth weight 
but about fetal but about fetal pproroggp gp gramminramming,g,gg,, and  and 
that intergenerational prevention that intergenerational prevention 

ooff  ttf tf tyyppppe e 2222  dddidiiiaabbbbeettttes es (((p(ppprriiiimormordddidiiiaallll  
prevention) will prevention) will need to target need to target 

maternal nutrition maternal nutrition and and 
metabolismmetabolismmetabolismmetabolism..””

“Fetal Programming of Diabetes: Still So Much “Fetal Programming of Diabetes: Still So Much to Learn!to Learn!
Diabetes CareDiabetes Care 2010;33:11462010;33:1146-1148-1148



<<Preconception   ConceptionPreconception   Conception------ Birth    Early Birth    Early  Childhood  Childhood    Adolescence  >   Adolescence  >

Nutrition Nutrition Fruit/Veg Fruit/Veg Supplementation Supplementation    WIC+          WIC+       WIC+            School Food WIC+            School Food ProgramsPrograms
Breastfeed Breastfeed                 “Backpack                 “Backpack Foods”Foods”

DepressionDepression Screen: high schools, Screen: high schools, family planning/prenatal/well child/WIC clinicsfamily planning/prenatal/well child/WIC clinics
&Substance&Substance Treatment: Treatment: CBT, EMDR, DBT, groups, CBT, EMDR, DBT, groups, dual diagnosisdual diagnosis
AbuseAbuse Coping Skills Coping Skills classes: classes: emotions (e.g.emotions (e.g. LifeSkills), LifeSkills), racism, finances, relaxationracism, finances, relaxation

FindFindFindFind w waaaayyssss  totototo  helphelphelphelp  pregnantpregnantpregnantpregnant w womenomenomenomen  abstainabstainabstainabstain  fffromfromromrom  dddrdrrruugggs/alcohol/smokinggs/alcohol/smokings/alcohol/smokings/alcohol/smoking

“Parenting”“Parenting” NurseNurse--Family Partnership------------------Family Partnership------------------
CaseCaseCaseCase  managemanagemanagemanage  allallallall  ppregnanciesregnanciespregnanciespregnancies                                                  FamilyFamilyFamilyFamily  PlanningPlanningPlanningPlanning

Parenting classesParenting classes—pay parents —pay parents to attend--------------------------------------------to attend--------------------------------------------
Play groups/psychosocial Play groups/psychosocial stimulationstimulation

ParentParent--Child Interaction TheraChild Interaction Therapypypypy       Mentorin     Mentoringggg
DSS/Court DSS/Court referrals referrals    Pregnant    Pregnant teens teens groupgroup

Harlem Children’s Harlem Children’s Zone: Zone: Strong Day CareStrong Day Care——Head StartHead Start—Schools—Schools
Coping Coping skills for kids, bullying interventionsskills for kids, bullying interventions

Renew tribal traditional pregnancy/childRenew tribal traditional pregnancy/child-rearing practices -rearing practices 



“Dance with Desire to Make the “Dance with Desire to Make the 
World Well”World Well”


