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T his in d ep end en t study , sub m itted  b y  M ary  L ee B eck , in  fu lfillm en t o f  th e  requ irem en ts fo r the  

D egree  o f  M aste r o f  S c ien ce from  th e  U n iv ers ity  o f  N o rth  D ako ta, h as b e e n  read  b y  the  facu lty  

ad v iso r u n d e r w h o m  th e  w o rk  has b een  done and is h e re b y  approved.



C H IL D H O O D  O B E S IT Y : IN T E R V E N IN G  IN  U T E R O 3

P E R M IS S IO N

T itle

D epartm ent N u rsin g  

D egree  M aste r o f  S c ience

In p resen tin g  th is  in d ep en d en t stu dy  in  pa rtia l fu lfillm en t o f  th e  req u irem en ts  fo r a g radua te  

d egree  from  the  U n iv ers ity  o f  N o rth  D akota, I agree that the  C o lleg e  o f  N u rsin g  o f  th is 

U n iv ers ity  shall m ak e  it free ly  av ailab le  for insp ection . I fu rth e r ag ree  th a t p e rm issio n  for 

ex ten siv e  co py in g  o r e lectro n ic  access fo r sch o la rly  p u rp oses  m ay  b e  g ran ted  b y  the  p ro fesso r 

w ho  su perv ised  m y  in d epen den t s tu d y  or, in  h e r absence, b y  th e  ch a irp e rso n  o f  th e  d ep artm en t or 

the  dean  o f  th e  G radu ate  School. It is u n d ers to od  tha t any  co p y in g  o r p u b lica tio n  o r  o th er u se  o f  

th is in d ep end en t s tud y o r p a rt th e re o f  fo r financial gain  shall n o t b e  a llo w ed  w ith o u t m y  w ritten  

p e rm issio n . It is also  u nd ers to o d  th a t d u e  reco g n itio n  shall b e  g iven  to m e  and to th e  U n iv e rs ity  

o f  N o rth  D ak ota  in  any  sch o larly  use  w h ich  m ay  b e  m ade  o f  an y  m ate ria l in  m y  in d epen den t 

study.
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A b s t r a c t

T he p rev a len ce  o f  ch ild ho o d  o besity  h as risen  to ep idem ic  p ro p o rtio n s  in  th is  coun try . A m erican  

In dian  y ou th  are d isp ro p o rtio n a te ly  a ffected  b y  th is ep id em ic  and its co m o rb id itie s , lik e  d iabetes, 

w h en  com p ared  to w h ites , and even  o th e r m in orities . T here  is no  sin g le  d e te rm in an t o f  cause. 

C u rren tly  in te rven tio n s a re  fo cu sed  at th e  in d iv idu a l, fam ily , co m m u n ity  and  en v iro nm en tal 

levels. P e rhaps th e  m o st im p o rtan t co m p on en t in  th is ep idem ic, h o w ev er, is b e in g  overlooked: 

th e  h ea lth  s ta tus o f  the  m o th e r d u rin g  p reg n an cy . T here  is s tro ng  ev id en ce  tha t o b esity  and 

d iabe tes are p e rp e tu a lly  cy cled  from  m o th er  to  b ab y  d u rin g  p reg n an cy , and  m atern al o b e sity  and 

d iabe tes p la y  a s ig n ifican t ro le  in  ch ild ho o d  obesity . T he  land m ark  s tu d y  in  1983 w ith  the  P im a  

Ind ians in  A rizo n a  found  a 10-fold  h ig h er ra te  o f  o besity  as a resu lt o f  ex po su re  to  a  d iabe tic  

in trau te rine  env iron m en t. T o d ay  th e re  is ren ew ed  in te res t and sup p o rtin g  ev id en ce  th a t c o n fin n s  

the  con nectio n  o f  m ate rna l d iab e tes  and  o b esity  in  th e  o ffspring . A n  ex ten siv e  rev iew  o f  

lite ra ture  w as con du cted  and  resu lts  w ere  p resen ted  to the  L eech  L ak e  T riba l H ea lth  m ed ica l 

s ta f f  d u rin g  a m o n th ly  m ee ting . H ealth  care  p rac titio n ers  m ust b e  aw are  o f  th e  curren t find ings 

and th e  2011 g u id elines set forth  b y  the  A m erican  D iab etes  A sso c ia tio n  so th a t th ey  can  no t on ly  

p ro v id e  early  in te rv en tio n s  to  p rev en t and  m an ag e  d iabe tes and  o b esity  th ro u g h o u t p reg nan cy , 

b u t in to  adu ltho od  as w ell. A m erican  In dian  w o m en  need  to b e  em po w ered  w ith  th is k n ow led ge  

to im p ro v e  th eir o w n  h ea lth  and  tha t o f  th e  g en era tio ns  ye t to b e  b o m .
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In trau terin e  P rev en tio n  o f  C h ild ho o d  O b esity  

I n t r o d u c t i o n

T he  U nited  S tates D ep artm en t o f  H ealth  and H u m an  S erv ices H e a lth y  P eo p le  20 20  calls 

for a red u c tio n  in  th e  n u m b er o f  o v erw eig h t and  o bese  ch ild ren  and ado lescen ts, c itin g  the  risin g  

trend  o f  in creased  b o d y  m ass  in dex  (B M I) and o b esity  as one  o f  10 lead in g  h ea lth  in d icato rs  in  

th e  U n ited  S tates (C en ters for D isease  C o n tro l [C D C ], 2010). A  decade  a fte r th e  U S S u rgeon  

G eneral p u b lished  a call o f  action  to th e  A m erican  p eo p le  to  red u ce  ch ild ho od  o besity ; the  

U n ited  S tates h as m ade  little  p ro g ress  to w ard  th ese  goals. D esp ite  n u m ero u s m ed ica l and  p u b lic  

h ea lth  efforts o ver the  la s t 10 years, th e  p rev a len c e  o f  h ig h  B M Is in  ch ild ren  has n o t d eclin ed  and 

h as rem ained  fixed. O b esity  p rev a len ce  rates  am o ng  ch ild ren  and  ad o lescen ts in d ica te  an 

a la rm in g  forecast for fu ture b u rd en  o f  d isease. A cco rd in g  to d a ta  from  th e  200 7-2 00 8  N atio na l 

H ea lth  and  N u tritio n  E x am in a tio n  (201 0), 17%  o f  ch ild ren  and  ado lescen ts in  th is  co u n try  are 

obese. A pp ro x im ate ly  10%  o f  in fan ts and  to d d le rs  y o u n g er th an  2 years a re  at o r ab o v e th e  95 th  

p e rcen tile  o f  th e  w e ig h t-fo r-recu m b en t-len g th  g ro w th  charts. A lm o st 12%  o f  ch ild ren  and 

ado lescen ts ages tw o -19 years are at o r  above  th e  97 th  p e rcen tile  o f  th e  B M I-fo r-ag e  g ro w th  

charts. A lm o st 17%  o f  ch ild ren  and ad o lescen ts ages tw o -19 a re  at o r above  the  95 th  p e rcen tile  

and  a lm o st 32%  w ere  at o r above  th e  85 th  p e rcen tile  o f  th e  w e ig h t for h e ig h t g ro w th  charts 

(O gden, C arro ll, C urtin , L am b, &  F legal, 2010).

W ang, M cP h erso n , M arsh , G ortm ak er and B ro w n  (2011) fo recasted  th at b y  the  year 

2020 , 3 o ut o f  4 A m ericans w ill b e  o verw eig h t o r o b ese  i f  cu rren t tren d s co ntinue, re su ltin g  in  an 

ad d ition al 6-8.5 m illio n  cases o f  d iabe tes and s im ila r p ro jec tio n s  for h ea rt d isease, s tro ke  and 

cancer. T he  au thors a lso  found  that th e  com b ined  m ed ica l costs for th ese  p rev en tab le  d iseases 

are  es tim ated  to inc rease  b y  $48-66  b illio n  p e r y ea r in  the  U n ited  States.
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A ll o b ese  ch ild ren  face in c reased  risk s  for d ev e lo p in g  h ig h  ch oleste ro l, h yp erten sio n , 

resp ira to ry  p rob lem s, d epressio n  and  social iso la tio n , m uscu lo sk e le ta l p ro b lem s, and  d iab e tes  

ty pe  2. T h ere  is no  s ing le d e te n n in a n t o f  ch ild  and ad o lescen t o verw eigh t and  obesity ; th e  causes 

are m ulti fac to ria l, and h av e b een  ad d ressed  at the  beh av io ral, p sy ch o lo g ica l, fam ily  and  so cietal 

levels. H o w ever, th ere  h as  b een  c lear ev id en ce  sho w in g  a lin k  b e tw een  m atern a l o b esity  and 

d iab e tes  in  p reg n an cy  w ith  o besity  and  d iabe tes ty p e  2 in  th e  o ffspring .

A m erican  Ind ian  yo uth  are p a rticu la rly  a ffected  b y  th is ep id em ic  and  th e ir  co m o rb id itie s 

are d isp ro p o rtio n a te  w h en  com pared  to w h ites  and  even  w h en  com p ared  to  o th e r m in o rity  e thn ic  

g roups (C raw ford , S tory, W ang , R itch ie, &  S abry, 2001). O b esity  is a d ev asta tin g  p ersonal 

a fflic tion  fo r th ese  you th , p h y sically , p sy ch o lo g ica lly , and  socially . In ad d ition  to the  h ig h  rates 

o f  ch ild ho o d  o besity , N a tiv e  A m erican  C h ild ren  also  h av e the  h ig hest p rev a len c e  o f  d iab e tes  

ty pe  2. T he  chang es in  life sty le  and b e h av io rs  and  th e  con struc ted  en v iro n m en ts  are indeed  

co n trib u tin g  to th is ep idem ic. It is c ru cial to  reco g n ize  tha t th ere  is still m uch  to acco m p lish  and  

m uch  g ro u nd  to b e  g ained  in  the  b a ttle  to  d ec rease  th e  n u m b er o f  o verw eigh t and  o b ese  ch ild ren  

and ado lescen ts, e specia lly  in  th e  N a tiv e  A m e rican  p opu lation .

H ea lth ca re  p ro v iders  are m iss in g  o p p o rtu n itie s  to  he lp  ch ild ren  and  ad o lescen ts red u ce  

o b esity  w ith  in te rven tion s d u rin g  th e  in trau te rin e  g ro w th  period . T here  is g ro w in g  in te res t and 

s ign ifican t resea rch  in th e  p e rpe tu al cycle  o f  m atern a l w e ig h t gain, m a te rn a l ty p e  2 d iab e tes , and 

gesta tion a l d iab etes, w ith  ch ild ho o d  obesity , in su lin  res istance , and ea rly  on -se t o f  d iab e tes  ty p e  

2 in  th e  o ffsp ring . Fetal life is b e in g  ex am in ed  m o re  c lose ly  as a critical p e riod  fo r the

d ev e lo pm en t o f  ch ild ho o d  obesity .
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P u r p o s e

T he p u rp o se  o f  th is p ro jec t w as to  ex p lo re  v ita l re sea rch  and ev id en ce  tha t id en tify  the  

con nectio n  b e tw een  d iabe tes and o besity  d u rin g  p reg n an cy , and  o b esity  and  d iab e tes  in  the  

o ffsp ring . U nco n tro lled  d iab e tes  and  o b esity  th ro u g h o u t p reg n an cy  m a y  set up  a g en etic  p a th w ay  

o f  ob esity , d iabe tes , and m etab o lic  sy nd rom e th ro u g h o u t the  life tim e  o f  the  child.

S ackett, R osenb erg , G ray, H ay nes, and R ich a rd so n  (1996) d e fin e  ev iden ce-based  

m ed ic in e  as “th e  co n scien tio us , exp lic it, and  ju d ic io u s u se  o f  cu rren t b est ev id ence  in m ak in g  

d ecisio ns  abou t th e  care o f  in d iv idua l p a tien ts” (p. 71). E v id en ce  sho w in g  a re la tio n  b e tw een  

o b esity  in  ch ild ren  and  d iab e tes  d u rin g  p reg n an cy  in  th e ir m o th ers  first appeared  in  1983 in  the  

land m ark  stu dy  w ith  the  P im a  Ind ians (Pe ttitt, B a ird , A leck , B ennett, &  K n ow ler, 1983). T he 

P im a Indian  stu dy  b eg an  in 1965, w h en  P im a  In dians  at least 5 years o ld p a rtic ip a ted  in  a stu dy  

o f  d iabe tes and its co m p licatio n s. M easu rem en ts  o f  o b esity  and  g lucose  to le ran ce  d u rin g  

p reg n an cy  w ere  ex am ined . T h is lo ng itud inal s tudy  a llo w ed  fo r co m pariso ns o f  d a ta  from  

ch ild ren  and y o un g  adu lts w h ose  m o th ers  w ere  te s ted  d u rin g  p reg nan cy . F o llo w -u p  from  th is 

resea rch  w as d on e b y  D abelea , K n o w ler and  P e ttitt (2000) co nfirm in g  th a t “ex p o su re  to  d iab e tes  

in  u tero  is a stron g d e te rm in an t o f  d iab e tes  in  P im a  ch ild ren ” (p. 86). T h is  fo llo w -u p  stu dy  

revealed  tha t th e  d iab e tic  in trau te rin e  en v iro n m en t w as resp o n sib le  fo r 4 0%  o f  ty p e  2 d iab e tes  in  

ch ild ren  and  teens ages 5-19 years. S ev en ty -p ercen t o f  ty p e  2 d iab e tes  m ellitu s  in  adu lts, ages 

2 5-34  years w as also  a resu lt o f  b e in g  exp o sed  to th e  d iabe tic  in trau te rin e  env iro nm en t. T he 

au th o rs’ conclusion : “T he e ffects o f  d iabe tic  p reg n an cy  can  b e  th o u gh t o f  as a  v ic io u s  cycle, w ith  

con sequ ences  for th e  o ffsp ring  ex ten d in g  w ell b ey o n d  th e  w ell b ey o n d  th e  neona ta l p e rio d ” (p.

8 7).
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In  an o th er lan dm ark  study, th is on e co n cern in g  th e  tran sfe r o f  resea rch  ev id ence from  the 

lite ra tu re  to  p a tien t, B a las and  B oron  (2000) es tim ated  th a t it tak es an  av erag e  o f  17 years to  p u t 

n ew  sc ien tific  ev id ence  in to  prac tice . C on sid e rin g  th at th e  first ev id ence  lin k in g  m ate rn a l 

d iab e tes  w ith  o b esity  in  th e  o ffsp rin g  app eared  a lm ost 30  years ago, th e re  is no w  an u rg en t n eed  

to p u t th is sc ien tific  ev id ence in to  p rac tice .

T he  goal o f  ed u ca tin g  h ea lth  care p ro v id ers  w ith  th is ev id ence  is to  sup port changes in  

p rac tice  reg ard in g  the  p rev en tio n  o f  ex cessiv e  w e ig h t gain  and  g esta tio na l d iabe tes d u ring  

p reg n an cy , and  th e  p ro m o tio n  o f  c lo se r m an ag em en t o f  ty p e  2 d iab e tes  th ro u g h o u t p regnancy . 

C lo se r m an ag em en t o f  ty p e  2 d iab e tes  w ou ld  in c lu d e  tig h t g ly cem ic  con tro l, th e rapeu tic  life sty le  

chang es and  m ed ica l n u trition al therapy . T he ch o sen  d e liv e ra b le  w ill add ress th ese  find in gs w ith  

h ea lth  care  p rov id ers  at L eech  L ak e  T riba l M edica l S ta ff  m ee tin g  and  also at th e  L eech  L ake 

D iab etes  T eam  m ee tin g  in A pril and  M ay, 2012. A  ro un d tab le  d isc u ssio n  w ill fo llo w  

sum m ariz in g  reso urces  w ith in  the  h ea lth  d iv is ion  that a re  av ailab le  to  o bese  an d /o r d iabe tic  

p regn an t w om en. R efe rra l p ro to co ls w ill b e  o u tlined , and cop ies  o f  th e  A la sk a  N a tiv e ’s Diabetes 

in Pregnancy-Screening and Management Guidelines, Indian Health Diabetes Best Practices- 

Diabetes in Pregnancy (A lask a  N a tiv e  H ealth  C on so rtiu m , 201 1), and  a co py  o f  th e  A m erican  

Diabetes Association’s Standards o f Medical Care in Diabetes-2011 (A D A , 2 011) w ill b e  m ad e  

av a ilab le  to all a ttendees.

In 2011 th e  A m e rican  D iab etes  A sso c ia tio n  (A D A ) issu ed  n ew  S tand ards  o f  M edica l 

C are  g uid elines reco m m en d in g  ch ang es in  the  w ay  p reg n an t w o m en  a re  screened  fo r gestationa l 

d iab e tes  and  h ig h  risk  w o m en  are sc reened  fo r ty p e  2 d iabe tes. T he  ch ang es w ere  b ased  on the  

cu rren t sc ien tific  ev id en ce  found  in th e  lite ra tu re  th a t sp ans a lm o st 30 years.
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H ealth  care  p ro v id ers  h av e  a resp o n sib ility  to  sc reen  all h ig h  risk  p reg n an t w om en, 

in c lu d in g  A m erican  In dian  w o m en , at tha t v e ry  first p rena tal v isit, and  to in terced e c lin ica lly  

w ith  p rev en tio n  o f  ex cessiv e  w e ig h t gain , tigh t m an a g em en t o f  b lo o d  sugars and  in te rv en tio n s  to 

p rev en t h y p erg ly cem ia , and  p rev en tio n  o f  gesta tion a l d iabe tes. P o st na ta l ch ild h o o d  o besity  

in te rven tion s m ay  b e  too  late  in  som e cases and  for som e ch ildren .

S i g n i f i c a n c e

C han gin g  th e  course  o f  m atern al w e ig h t gain , p rev en tin g  gesta tio na l d iabe tes du ring  

p regn ancy , and  c lose ly  m o n ito r in g  m ate rn a l d iabe tes ty pe  2 d u rin g  p ren a ta l care, can  h av e an 

im pact o n  g en eratio n s to  com e and m ay  he lp  to  d ec rease  the  ep id em ic  o f  d iab e tes  th ro u g h o u t th is 

country . N ow h ere  w ou ld  th is b e  m ore  p ro fou nd  th an  w ith in  th e  N a tiv e  A m erican  p o pu lation . 

D iab etes  is a so m b er th rea t to  m an y  N a tiv e  A m erican  co m m unities .

O b esity  an d  its co m o rb id itie s a re  d isp ro p o rtio n a te ly  h ig h  in A m erican  In dian  you th , w ith  

40%  to 50%  o f  In d ian  ch ild ren  c lass ified  as o verw eigh t o r o b ese  (C raw ford  et al., 2001). A s 

stated  earlier, th e  rise  o f  ty pe  2 d iab e tes  p rev a len c e  in  the  A m erican  In dian  p o p u la tio n  correlates 

d irec tly  w ith  the  in c reasin g  rise  in  p rev a len ce  o f  obesity . O f  p a rticu la r co n cern  are  th e  A m erican  

Ind ian  ch ild ren , w h ere  th e  d iag no sis  o f  ty p e  2 d iabe tes is tak in g  p lace  m o re  o ften  and  at earlie r 

ages than  p rev io u s years. T he C enters fo r D isease  C ontro l and  P rev en tio n  rep o rted  th a t th e 

n um b er o f  A m erican  In dian  ch ild ren , ad o lescen ts, and adu lts u n d e r 35 years o f  age d iagno sed  

w ith  d iabe tes in creased  71%  from  1990-1998. In th o se  8 years, the  o vera ll p rev a len ce  rate 

in creased  b y  46% . B y  far th e  m o st d ram atic  in c reases w ere  seen  in ch ild ren  and  ad olescen ts, 

w ith  60%  increase  am o n g  fem ales and  81%  in crease  am o n g  m ales  (C D C , 2011). W ith  a lm ost 

any  trib e  in  th e  U S to d ay  a p u b lic  h ea lth  assessm en t w ou ld  m o st lik e ly  reveal th e  p rev a len ce  o f  

d iabe tes ty p e  2 am o n g  ch ild ren  to h av e in creased , again, rig h t a lo ng side  obesity .
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In  a s tu d y  o f  N o rth e rn  P la in s A m erican  In dian  ch ild ren  in 2 0 0 2-2 0 03 , it w as found  that 

m o re  th an  4 0%  o f  ch ild ren  at 5 years o f  age w ere  o verw eig h t and a lm o st o n e-q u arte r o f  th ese  

ch ild ren  w ere  o b ese  (Z eph ie r, H im es, S tory , &  Z ho u, 2006). A nd erso n  and W h itak er (2009) 

conc lu d ed  that th e  h ig h es t p rev a len ce  o f  o bese  and o v erw eig h t ch ild ren  and  ado lescen ts in  the  

U S w as in  th e A m erican  Ind ian  p op u latio n , w h ere  ch ild ho od  and ad o lescen t o v erw eig h t and 

o besity  a re  tw ice  as co m m o n  as in  n on -H isp an ic  w h ite  o r A sian  children .

A m erican  In dian  y ou th  w ho  d evelop  ty p e  2 d iabe tes d u rin g  th e ir ch ild ho od  o r  ad olescen t 

years w ill suffer m o re  years o f  d isease  b u rd en  and ad d itio n a lly  d ev elo p  m o re  g rave  

co m p licatio n s from  ty p e  2 d iab e tes  th an  o th er p op u la tio n s  (Pe titti e t al., 2009) T his pe rpe tual 

cycle m u st be  b ro k e n  i f  w e  a re  to  red u ce  the n u m b er  o f  o v erw eig h t and  o b ese  ch ild ren  and 

ad olescen ts, and  co n seq u en tly  the  ep id em ic  o f  d iabe tes and  th e  resu ltin g  co m o rb id itie s  in  y oung  

A m erican  Ind ian  p eo ple. T he m o st im p ortan t a sp ec t o f  th is p ro jec t is to  en cou rag e  p rev en tiv e  

h ea lth  care  in  th e  p ren ata l p e riod  to d ec rease  th e  im p ac t o f  d iab e tes  on  th e  N a tiv e  A m erican  

popu lation .

O v e r v i e w  o f  t h e  O b e s i t y  a n d  T y p e  2  D i a b e t e s  M e l l i t u s  E p i d e m i c  i n  A m e r i c a n  I n d i a n s

F or y o un g  p eo p le  in  A m erican  Ind ian  p op u la tio n s , th e  rise  o f  the  ep id em ic  o f  o besity  and 

the  p a ra lle led  ty p e  2 d iab e tes  h a s  b een  p a rticu la rly  sw ift and  severe. T h is p o p u la tio n  has 

ex perienced  ra te  o f  d iab e tes  several tim es h ig h er th an  th at am o n g  th e  w h ite  p o p u la tio n  and  even 

o th er m in o rity  p o p u la tio n s  (M oore, 2010). F rom  1990 to 2 00 4  the  p rev a len ce  o f  ty p e  2 d iab e tes  

am o n g  A m erican  Ind ian  and  A lask a  N a tiv es  ado lescen ts, aged  15 to 19 years in creased  b y  68%  

for th o se w ho u sed  Ind ian  H ealth  S erv ices (C D C , 2006). S om e resea rch  h as  p o in ted  to the  

in flu ence o f  rap id  en v iro n m en ta l and b eh av io ral changes. H ow ev er, a tten tio n  h as recen tly  b een  

d irec ted  at the  p o ssib le  ro le  o f  d iab e tic  p reg n an cies, b o th  gesta tio na l d iabe tes and  p re -ex is tin g
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m atern a l d iabe tes  ty p e  2, in  th is  ep idem ic . A lth o ug h  co m p ellin g  h u m an  ev id ence o f  th is first 

appeared  n ear ly  30  y ears ago, cu rren t resea rch  is co n firm ing  th e  in te rg en era tio n a l cyc le  o f  

o b esity  and d iab etes, p ro v id in g  s tro n g  ev iden ce  th a t in  ad d ition  to gene tics , th ere  is an 

in d ep end en t e ffect o f  the  in trau te rin e  en v iro n m en t on  the risk  for d ev e lo p in g  ch ildhood  obesity .

T he  cu rren t ep idem ic  o f  ch ild ho o d  o b esity  am o n g  A m erican  In dian  ch ild ren  is b y  no 

m eans b e in g  ign ored . H ealth  care  p ro fess io n a ls  a re  g iven  n u m ero u s to o ls  and  reso u rces  to  w ork  

w ith  in  red uc in g  ch ild ho od  obesity . T h ere  are p rim a ry  in te rven tion s on  th e  fam ily , com m unity , 

school and  en viro nm en ta l level. T h ese  in clu de  less  screen  tim e  at h o m e, ch an g in g  th e  cu ltu re  o f  

ca lo rie -lad en  fas t food s d ie ts  to  ea tin g  fresh er foo ds and p ro m o tin g  in d ig en o u s foo ds and 

gardening . H ea lth ie r schoo l lu n ches  and  im p rov ed  p hysical edu ca tio n  p ro g ram s are b e in g  

p resen ted  w ith in  the  school system s, and  en v iro n m enta l p lan n ers are c rea tin g  m ore  g reen  space, 

b ik e  p a th s  and w alk in g  tra ils . S eco n dary  in terv en tio n s  in clu de  co llab o ra tio n s  b e tw een  h ea lth  care 

p ro v id ers  and d ie tician s fo r h e a lth y  w e ig h t goals in  ch ild ren , and  p resc rib ed  p h y sical fitness 

p ro gram s. T here  are even  te r tia ry  in terv en tio n s  su ch  as b a ria tric  su rg ery  w ith  som e m o rb id ly  

obese  ado lescen ts.

A ll o f  th ese  e fforts, h o w ev er w e ll p lan n ed  and executed , a re  p resen ted  in  th e  ex tra- 

u te rin e  life, d u rin g  ch ild h o o d  and ado lescence, and  w e  are co n tin u in g  to see  p o o r  results . A  

c ruc ial com p o nen t in  the  p r im ary  p rev en tio n  o f  ch ild ho od  o besity  is b e in g  o verlo ok ed  and 

ign ored  b y  curren t p ro to co l -  th e  h e a lth  s ta tu s o f  th e  m o th er d u rin g  p reg nan cy . C h ild ren  b o m  

w ith  in su lin  in sen sitiv ity  and  an a ltered  app ro ach  to a g lucose  ch allenge, as w ith  w h a t h app en s 

w h en  th e re  is a d iabe tic  in trau te rin e  en v iro nm en t, a re  b o m  w ith  the  cards s tack ed  aga in st them .

A  n ew  app ro ach  m ay  b e  to  w o rk  to red u ce  ch ild ho od  o b esity  in  u tero , b y  a lte rin g  the 

in trau te rine  env iro nm en t. P rev en tin g  ex cessiv e  m ate rn a l w e ig h t gain , p rev en tin g  o r  co n tro llin g
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gesta tio na l d iabe tes , sc reen in g  ea rly  and  co n tro llin g  o f  p re -e x is tin g  type  2 d iabe tes sh ou ld  

b eco m e p ro toco l in  p e rin a ta l care.

P h y s i o l o g i c a l  F r a m e w o r k :  O b e s i t y  a n d  D i a b e t e s  T y p e  2  

M a t e r n a l  D i e t  C r e a t i n g  I n s u l i n - R e s i s t a n c e  i n  t h e  O f f s p r i n g

K no w led ge  o f  w ha t h a p p en s w h en  fetuses a re  expo sed  to d iabe tes in  u tero  is inc reasing , 

bu t th e re  still is a gap  in th e  u n d ers tan d in g  o f  h o w  and w h y  it happens. Som e th eo ries  suggest 

tha t fetal o v em u tritio n , resu lts  in  fuel excess and  in creased  fat cell n eogenesis . O th er stud ies 

su gg est fetal h y p e rin su lin em ia  as a resu lt o f  m ate rna l h yp erg ly cem ia  c reates fu tu re  in su lin  

res istance  and  resu lts in m alp ro g ram m in g  o f  the  n eu ro en d o crin e  sy stem s (F rank e  et ah, 2005).

M an y  s tu dies  illu s tra te  th e  d am ag in g  e ffect o f  a h ig h -fa t d iet on  in su lin  and  g lucose  

up tak e, b u t v e ry  few  lab o ra to ry  s tu dies  h av e  in v estig ated  th e  long -term  e ffects o f  the  m atern al 

d iet and  d ie ta ry  fat on in su lin  and g lucose  u p tak e  in  the  o ffspring . E lton , P en n in g ton , L ynch, 

C arver, and P enn in g to n  (200 2) p u b lish ed  a s tu d y  on  ro d en ts tha t rep orted  that o v erw eig h t 

p reg n an t fem ales h av e  h ig h er leve ls  o f  g lu cose  and  free fa tty  acids flo a tin g  a roun d in  th e  w om b 

than  n o n n a l w e ig h t p reg n an t ro d en ts  do. T h is s tudy  exam ined  the  e ffect o f  m atern al h ig h  fat 

feed in g  d u rin g  preg n an cy  on  th e  g lu co se /in su lin  ra tio  o f  the  o ffsp rin g  u p o n  w ean ing . T he 

o u tco m e o f  th is s tu d y  im p lied  that a m atern al d ie t tha t con ta in ed  a h ig h er  am ou n t o f  fat h ad  

s ig nifican t n eg ativ e  lo n g -te n n  co n sequ ences  fo r th e  o ffsp rin g . T he d a ta  in d ica te  th a t g lucose 

u p tak e  w as p ro fo u n d ly  red uced  in  the  m u sc le  fib ers o f  the  o ffsp rin g  w h o se  m o th ers  co n su m ed  a 

h ig h er am o u nt o f  d ie ta ry  fat. In ad d ition , th ere  w as a ten d en cy  fo r a lo w er fat d iet to  create 

h ig h er in su lin  recep to r p ro te in  leve ls  in  the  o ffsp ring . T h is resu lted  in  h ig h e r g lu co se  u p tak e  in  

th ese  o ffspring . T he  o ffsp rin g  from  th e  p reg n an t ra ts  co n su m in g  m o re fat h ad  n ear ly  50%  less 

recep to r-asso c ia ted , in su lin -d ep en d en t ac tiv ity  com p ared  w ith  th e  o ffsp rin g  from  the  lo w er fat
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diet. L ess ty ro sin e  k in ase  activ ity  resu lted  in  m ice  tha t w ere  im p a ired  in  th e ir ab ility  to  tak e up  

g lu cose  and less sensitiv e  to  insu lin , i.e ., in su lin  res is tan ce  (E lto n  et ah , 2002).

M a t e r n a l  O b e s i t y  a n d  G e s t a t i o n a l  D i a b e t e s

U nh ea lth y  m atern a l ea tin g  and in creased  w e ig h t ga in  in  p reg n an cy  h av e  a n eg ativ e  e ffect 

on  th e  offspring : ch ild ho o d  obesity , ty p e  2 d iab e tes  and m etab o lic  syndrom e. T he 2009  In stitu te  

o f  M e d ic in e ’s p reg n a n cy  w eigh t ga in  g u id elin es are b ased  on  p re -p re g n an cy  b o d y  m ass  ind ex es 

(B M Is). P lease see  A p p en d ix  A.

A cco rd in g  to the  IO M  (200 9), w o m en  h av in g  ch ild ren  to d ay  a re  s ig n ifican tly  m o re  

o v erw eig h t and even  m o re  o b ese  th an  at an y  tim e  in th e  past. In  fact, w o m en  are lead in g  the  

curren t ep idem ic  o b esity  ra te  at a 33%  p rev a len c e  rate  (O gd en  et al., 2006). O b e sity  am o n g  

p reg n an t w om en  is b eco m in g  one  o f  the  m o st s ig n ifican t h ea lth  issues in  p e rin ata l care.

C a ta lan o , H au gu el-d e  M o uzon , M in ium , and  P resley  (2009 ) fo un d tha t m a te rna l b lo o d  g lu co se  is 

in creased  am o ng  o b ese  w om en, and  “ feta l d ev elo p m en t in  u tero  m ay  p resen t a p a rticu la rly  

v u ln erab le  tim e p eriod  fo r the  m atern a l en v iro n m en t to a ffect lo n g -te rm  g ro w th  and en erg y  

m etab o lism ” (C a ta lano , et al., 2009 , p. 1079).

E x cessive  w e igh t ga in  and  gesta tio na l d iab e tes  can  b e p rev en ted  in p reg n an cy  w ith  

d ie ta ry  and  exerc ise  in te rv en tio n s  tha t are safe and effective . In 2005, ev id en ce  appeared  

es tab lish in g  p h ysical ac tiv ity  as p lay in g  an im p o rtan t ro le  in  red u c in g  th e  in cid en ce o f  

gesta tion a l d iabe tes  and im p ro v in g  g ly cem ic  co ntro l b y  s ig n ifican tly  im p ro v in g  th e  b o d y 's  ab ility  

to  con tro l b lo od  sug ar lev e ls  (D em p sey , B utler, and  W illiam s, 2005). T he  au tho rs fo un d that, 

w h en  com p ared  to p reg n an t w o m en  rece iv in g  s tand ard  d ie ta ry  in te rv en tio n  a lone, w om en  

rece iv in g  exerc ise  th e rap y  (e.g ., a 1 -hour se lf-paced  w alk  fo llo w in g  a m ea l, o r tw o  30 -m in u te s  

sess io ns  on  a s ta tion ary  b ik e , 3-4  tim es p e r w eek ) h ad  b e tte r g ly cem ic  con tro l, lo w er fas tin g  and
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lo w er p o stp ran d ia l g lu co se  co n cen tra tio ns . T hus, th e  risk  o f  ch ild ho od  o b esity  co u ld  b e  red u ced  

b y  th e  add ition  o f  a d ie ta ry  and exerc ise  p ro g ram  d uring  p reg n an cy .

D i a b e t e s  T y p e  2  i n  P r e g n a n c y

P ara lle lin g  the  ep idem ic  in c rease  o f  o b e sity  in  w o m en  o f  ch ild b earin g  age is type 2 

d iab e tes  in  p reg nancy . A lth o u gh  m o st d iab e tes  in  p reg n an cy  w as p rev io u s ly  th o u g h t to  be 

gesta tio n al d iabe tes , H o n e  and Jo v an iv ic  (201 0), fo und  tha t ap p ro x im ate ly  50%  o f  their 

p o p u la tio n  o f  s tu d y  p a tien ts w ith  h y p erg ly cem ia  w ere  b e liev ed  to h av e  p reex is tin g  ty pe  2 

d iabetes.

W h ile  ab ou t 85%  o f  p regn anc ies co m p lica ted  w ith  h y p e rg ly c em ia  w ill no t resu lt in  m ajo r 

m alfo rm ation s , m o st experts agree  th a t d iab e tes  an d  h y p erg ly cem ia  at th e  tim e  o f  co n cep tio n  and 

in  ea rly  p reg n an cy  can h av e  the  m o st se riou s co n sequ ences . T he  e ffects o f  h y p erg ly cem ia  du rin g  

th ese  s tages can  resu lt in  a life tim e  o f  h ea lth  ch allen ges fo r th e  o ffsp ring , in c lu d in g  obesity , 

in su lin -res is tan ce /d iab e tes  and  m etab o lic  synd rom e, as w ell as the  re la ted  co m o rb id itie s  o f  h eart 

d isease, h yp erten sio n , and  optic , c ircu lato ry , liv e r and  renal co m p licatio ns  (B o in pa lly  and 

Jo van iv ic , 2009; H one  and Jovanov ic, 2010).

D efin ition s

•  T y pe  2 D iab etes  M ellitus: C o m m o n d iso rd er ch arac terized  b y  in su lin  res is tan ce  

an d  re la tiv e  insu lin  d efic iency . O b esity , lead in g  to in su lin  res istance , is the  

p rim ary  cause  o f  ty pe  2 d iab e tes  in  ch ild ren  (M ayo  C lin ic , 2012).

•  Insu lin  R esistance: A  co n d itio n  w h en  cells don 't resp on d  n o rm ally  to  insu lin , and 

g luco se  can no t easily  en te r the  cells. A s a resu lt, g lu co se  rem ain s in  th e  b lo o d  and 

leve ls  in  the  b loo d  rise , desp ite  y o u r b o d y 's  a ttem pt to  con tro l the  g lucose  b y  

chu rn ing  out m o re  and m o re  insu lin . T h is  can  lead  to ab n o rm ally  h ig h  leve ls o f
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in su lin  in  your b lo od , and  ev en tu a lly  d iab e tes  (M ayo  C lin ic , 2012; (M an tzoro s,

2 0 1 2 ) .

•  M etab o lic  S yndrom e: A  c lu ste r o f  co nd ition s th at o ccu r to g e th er  —  in creased  

b loo d  p ressu re , a h ig h  b lo o d  sug ar level, excess b o d y  fat a round  th e  w a is t o r 

abn orm al ch o leste ro l leve ls —  in creas in g  th e  risk  o f  h eart d isease, stroke  and  

d iabe tes  (M ayo  C lin ic, 2012)

•  G esta tio na l D iabetes: W h en  th e  b o d y  is no t ab le  to m ak e  en ou gh  in su lin  d u ring  

p reg n an cy , gesta tio na l d iab e tes  m ellitu s  (G D M ) is a con d itio n  th a t develops. T h is 

lack  o f  in su lin  causes the  b lo od  g lu cose  (also  called  b lo o d  sugar) lev el to  b eco m e 

h ig h er th an  n orm al. G esta tio na l d iab e tes  a ffects b e tw een  2 and  10 p e rcen t o f  

w o m en  d u rin g  p reg n an cy  (M ayo  C lin ic , 2012).

•  C h ild h oo d  O besity : C h ild ho od  o b esity  is a se rio us  m ed ical co n d itio n  th at a ffects 

ch ild ren  and ado lescen ts. It occu rs w h en  a ch ild  is w e ll above  th e  no rm al w e ig h t 

fo r h is o r h e r age  and he igh t. C u to ff  p o in ts  on  th e  g ro w th  charts, e s tab lish ed  b y  

th e  C D C  he lp  id en tify  o verw eigh t and  o bese  ch ild ren : B M I-fo r-ag e b e tw een  85th 

and  9 4 th  p e rcen tile s  is o v erw eig h t and  B M I-fo r-ag e  in  the  95th p e rcen tile  o r 

abo ve  is con sid ered  obesity . B ecau se  the  ex tra  p o u n d s o ften  start ch ild ren  o n  the  

p a th  to h ea lth  p ro b lem s tha t w ere  o n ce con fin ed  to adults, such  as d iabe tes , h ig h  

b lo o d  p ressu re  and h ig h  cho lestero l, ch ild ho od  o b esity  is e sp ec ia lly  challeng ing . 

C h ild ho od  o besity  can  a lso  lead  to p sy ch o -so c ia l p rob lem s, such as d ep ressio n  

and  se lf-es teem  (M ayo C lin ic , 2012).
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P r o c e s s

L ite ra tu re  searches w ere  con d uc ted  u sin g  th e  U n iv ers ity  o f  N o rth  D ak ota  lib ra ry  w ebsite. 

G o og le  and G oo g le  S ch o lar w ere  u sed  to search  fo r stu d ies  and  repo rts from  o rg an iza tio n s  such  

as th e  A D A  and IO M . A  search  in P ub M ed u s in g  th e  M eSH  te rm s “ ch ild ” and th en  “o b esity ” 

and “p rev a len ce ” and  “U n ited  S ta tes” revealed  508 articles. R esu lts  w e re  then  lim ited  to th e  las t 

year, and  85 s tu dies  w ere  retu rned , w ith  several p e rtin e n t a rticles. C h an g in g  th e  term  

“p rev a len c e” to  “ra te s” re tu rn ed  18 resu lts , w ith  one  ap p licab le  article. R ep lac in g  th e  term  

“ra te s” w ith  “p ro g ram s” re tu rned  11 resu lts  w ith  3 ap p licab le  a rticles. D a ta  abo ut the  p rev a len ce  

o f  ch ild h oo d  o b e sity  w ere  a lso  found  th ro u g h  a search  o f  th e  C D C  and N atio n a l Institu tes  o f  

H ealth . C IN A H L  search es  u sed  th e  te n n s  “ch ild h o o d  o b e sity  ra tes  A N D  “ U nited  S ta tes” w ith  

lim its  o f  20 09  to p resen t and  no ted  19 articles. F o u r  w ere  fu lly  rev iew ed.

D efin ing  th e  p o p u la tio n  and n arro w in g  searches to  “A m e rican  Ind ian  ch ild ho od  o b esity ” 

w ith o u t lim its  on P ub M ed re tu rn ed  52 a rticles, sev en  w ere  app licab le. S im ilar resu lts  w ere  found  

on  C IN A H L . S earches w ere  also con d uc ted  fo r o b esity  A N D  ty p e  2 d iab e tes  in  A m erican  In dian  

youth. A  s im ple  search  in  P u bM ed  u sin g  “A m e rican  In dian  ch ild ho od  A N D  o b esity ” re tu rn ed  31 

a rticles, and o f  th ese  31, six  w ere  pe rtinen t.

A  specific  search  for ev iden ce  lin k in g  ch ild ho od  o b esity  and  d iab e tes  to  ex cessiv e  

m aterna l w e ig h t g ain  and m ate rn a l d iabe tes w as in vestig a ted  u sin g  P ubM ed. T he  search  

“m atern al d iabe tes  and  o b e sity  in  th e  o ffsp rin g ” re tu rn ed  315 a rticles. F o ur w ere  fo un d b y  title  

m atch ing . W ith  the  ad d itio n  o f  “A m erican  In d ian ” in  th e  head ing , six  a rticles  w ere  re tu rn ed  and 

all six  w ere  app licable. T h e  M eS H  te rm s “d iab etes , g es ta tio n a l” A N D  “o b esity ” A N D  “ch ild ” 

in creased  the  resu lts  to  60  a rticles, o f  w h ich  23 w ere  pe rtinen t. T h is  co llec tiv e  search  w as no t
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lim ited  b y  tim e, as th e  sem ina l lite ra tu re  in  th is a rea w as d o n e  in 1983, and  th e  au tho r w as also  

lo ok in g  for fo llo w -u p  stu d ies  from  that resea rch .

S earches for sc reen ing  and in te rv en tio n s  re la ted  to  ty pe  2 d iab e tes  d u rin g  p reg n an cy  and 

gestatio na l d iab e tes  w ere  p e rfo rm ed  th ro u g h  P ub M ed , in itia lly  u sin g  th e  s im p le  search  

“p rev en tin g  g esta tio n al d iab e tes .” T h is re tu rn ed  88 a rticles, and  in c lu d ed  a rtic les on  m aterna l 

type 2 d iab e tes  as w ell. T he  search  “sc reen ing  fo r ty p e  2 d iab e tes  in  ea r ly  p reg n an cy ” revealed  

24 a rticles, th ree  w ere  p e rtin en t. A n  in ternet search  for th e  N ew  M edica l S tandards  o f  the  

A m erican  D iab etes  A sso c ia tio n  resu lted  in  three  scho larly , ap p licab le  articles.

F inally , th e  au tho r searched  the  re fe ren ce  sec tio n  o f  all re lev an t a rticles  fo r o ther 

p e rtin en t a rticles, and  six a rtic les w ere  in c lud ed  in  the  p ro ject d u e  to th ese  searches .

In form ation  g ained  from  th ese  searches p o in t to  need ed  chang es and  in te rv en tio n s  a im ed  

at p rev en tio n  o f  g esta tio n al d iab e tes , ea rly  sc reen in g  and d iag n o sis  o f  ty p e  2 d iabe tes, 

im p lem en tin g  lo w er th resh o ld s  for th e  d iag no sis  o f  gesta tio na l d iabe tes , and  p rev e n tio n  o f  

h y p erg ly cem ia  and ex cessiv e  m atern al w e igh t gain . T hese  ch ang es in  c lin ica l p rac tice  o ffe r the  

p o ten tia l to  stop  th e  cyc le  o f  d iab e tes  and o besity  in  ch ildren .

O b ste tric ian s, fam ily  p rac titio ners , and n u rse  p rac titio n ers , and  certified  n u rse  m idw ives  

are th e  in ten d ed  au d ien ce  fo r th is in form ation . A ll are in  p r im ary  care  ro les  tha t p ro v ide  the  

o p p o rtu n ity  to  im p lem en t th e  n ew  d iab e tic  sc reen in g  g u id elin es  and  in terv en tio ns .

S y n t h e s i s  o f  t h e  L i t e r a t u r e

M u ltip le  a rticles c itin g  th e  a la rm in g  tren d  o f  o b esity  in  ch ild ren  and ado lescen ts w ere  

rev iew ed . O gden , C arro l, C urtin , L am b and  F legal (2010), fo un d th a t desp ite  n u m ero u s m ed ica l 

and p u b lic  h ealth  e ffo rts o v er the  las t 10 years, th e  p rev a len ce  o f  h ig h  B M Is in  ch ild ren  h as no t 

declined, and h as rem ain ed  steady. T he  re tro sp ec tiv e  stud ies re fle c tin g  th is co nc lu sio n  w ere
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cro ss-sec tio na l co ho rt s tu dies  b ased  on th e  N a tion a l H ealth  and  N u tritio n  E x am in a tio n  S urvey  

tha t rep resen ted  a p ro b ab ility  s tu d y  o f  th e  U S po pu lation . A  search  fo r ch ild h o o d  and ad olescen t 

o besity  in  the  d e fin ed  p o p u la tio n  o f  A m erican  In dian s re tu rned  v ery  few  p ertin en t articles. O ne 

rev iew  a rticle  found  tha t A m erican  In dian  yo uth  are a ffected  b y  th is ep id em ic  and its 

co m o rb id itie s d isp ro p o rtio n a te ly  w hen  com p ared  to  w h ites , and  even  to o th e r m in o rity  e thn ic  

g rou ps w ith  4 0%  to 50%  o f  Ind ian  ch ild ren  c lass ified  as o verw eig h t o r o b ese  (C raw ford  et al., 

2001). S tyne (201 0) also  p o in ted  out th e  d isp arity  th a t ex ists w ith  ch ild ho od  o b esity  in  A m erican  

Ind ian  ch ildren , co n firm in g  s im ila r d a ta  tha t suggests  A m erican  In dian  y o u th  h av e th e  h igh est 

p rev a len ce  o f  o b e sity  o f  all e th n ic  g roup s in  th e  U n ited  S tates, and th e  h ig h est p rev a len ce  o f  

som e co m p licatio n s o f  ob esity , such  as a ty pe  2 d iabe tes. D abea la , et al., (19 98) cond u cted  a 

co hort stu dy  w ith  A m erican  Ind ian  ch ild ren  th at fo un d an  in c rease  in  p rev a len c e  o f  ty pe  2 

d iabe tes in  th is p o p u la tio n , re la ted  to  obesity . S im ila rly , Z ep h ir et al., (2 00 6) co n clu d ed  in th eir 

analysis o f  su rvey  d a ta  th a t A m erican  Ind ian  ch ild ren  a re  at an even  h ig h er  risk  fo r o b esity  and 

d iab e tes  ty pe  2 w h en  co m pared  to all U S  ch ild ren , in c lu d in g  o th er rac ia l o r  e th n ic  g roups. M o ore  

(2010) su m m arized  that y ou th -o n se t ty p e  2 d iab e tes  is an  em erg in g  s ig n ifican t p u b lic  h ealth  

p rob lem .

E arly  on  in  the  lite ra tu re  search  it app eared  th ere  w as a gap in  tim e  b e tw ee n  th e  first 

lan dm ark  s tudy  l in k in g  m atern al d iabe tes to  o b esity  in  the  o ffsp rin g  and  fu rth e r studies. P e ttitt et 

al., (1983) stud ied  the  re la tio n s  b e tw een  o b esity  in  ch ild ren  and  d iab e tes  d u rin g  p reg n an cy  in 

th e ir m o th ers, w ith in  th e  P im a  A m erican  Ind ian  p op u la tio n . T h ey  co n clu d ed  th a t at 15 to 19 

years o f  age, 58%  o f  o ffsp rin g  o f  d iabe tic  m o thers w e igh ed  140%  or m o re  o f  th e ir d esirab le  

w e igh t, co m p ared  w ith  17%  o f  the  o ffsp rin g  o f  n on -d iab e tics , and 2 5%  o f  th o se  w ith  p re 

d iabetes. T he fo llow -up  s tu dies  w ith  the  P im a  Ind ians , n o t p ub lish ed  un til the  late  1990’s,
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co n tin ued  to p ro v ide  ev id en ce  sho w in g  th at o ffsp rin g  exp osed  to m ate rna l d iab e tes  in  u tero  had  

s ig n ifican tly  h ig h er ra te  o f  ch ild ho o d  obesity , as w ell as o b esity  in to  ad u ltho od  (D abea la , et al., 

2000; P e ttitt et al., 1983).

M u ltip le  a rticles  p resen ted  fin d in gs sim ila r to  the  land m ark  s tu d y  in  1983, and  sh ow ed  

ev id ence o f  an asso c ia tion  b e tw een  m ate rn a l d iabe tes and  o b esity  in  the  o ffsp rin g  (B a ttista , 

H ivert, D uval, &  B aillargeon , 2011 ; D abeala , H anson , L indsay , P ettitt, Im peratore , G abir, 

R ou m ain , B enn ett &  K no w ler, 1999; D abelea , K now ler, & Pettitt, 2000 ; D abea la , 2007; D am m , 

2009; Fetita, Sobngw i, S e rad as, C a lvo , &  G autie r, 2006 ; H errin g  &  O ken , 2011; H illie r, P edu la, 

S chm id t, M u llen , C h arles &  P ettitt, 2007). T w o a rticles  sp ecifically  ad d ressed  fetal ex po su re  to 

d iab etes an d/or m ate rn a l o b esity  and su b seq uen t m etab o lic  syn d ro m e in  ch ildhood . O ne, a 

lo ng itud inal co ho rt s tud y sh ow ed  ev id en ce  th at ch ild ren  w ho  w ere  ex p o sed  to an in trau te rine  

env iro nm en t o f  e ith er d iabe tes o r m ate rn a l o b esity  w ere  at in creased  risk  o f  m etab o lic  sy nd rom e 

(B oney, V erm a , T u ck er, &  V o hr, 2 0 05 ) T he  seco nd  m eta -an a ly sis  fo u n d  s tro ng  ev iden ce  

su g gestin g  a hy p erg ly cem ic  in trau te rin e  en v iro nm en t, w h e th er from  g esta tio na l d iabe tes o r  overt 

d iab e tes  p resen t at co ncep tion , can  im po se  m etab o lic  chan ges in th e  fe tu s tha t m ay  p red isp o se  a 

ch ild  to  a life cha llen g ed  b y  ob esity , an d  in  som e cases, m e tab o lic  sy n d ro m e (M oore, 2010). A n 

add ition al stu dy  exam ined  th e  re la tio n sh ip  b e tw een  m aterna l o b esity  and  in su lin  res is tan ce  in  the 

fetus. T h ey  con clu ded  th a t “m ate rna l o besity  c reates a s ig n ifican t risk  fo r th e  n ex t g enera tio ns  

w ith  m etab o lic  co m p ro m ise  a lread y  ap p aren t b e fo re  b irth . I f  p rev en tio n  is the  goal to  stem  the  

ep id em ic  o f  o b esity  and re la ted  p ro b lem s, th en  the  p e rin ata l p e riod  o f  d ev elo p m en t m ay  b e  an 

im p ortan t focus o f  ad d ition al resea rc h ” (C a ta lan o  et al., 2009 , p. 1070).

S tud ies w ith  o th er p o p u la tio n s  h av e sh ow n m ix ed  resu lts . P e rhaps one  ex p lana tion  for the 

lack  o f  a sso c ia tion  w ith  o th er s tud ies  is b ecau se  th o se  m o thers ach iev ed  o p tim al g lucose  control.
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A n o th er is tha t th e  specific  ag e  at w h ich  h e ig h t and  w eig ht are m easu red  h a d  m o st o ften  b een  

u n d e r tw o  y ears o f  age. A  s tu d y  b y  C rum e, et ah , (2011) u sed  the  av erag e  B M I and th e  B M I 

g ro w th  tra jec to ry  from  in fan cy  th ro u g h  ch ild h o o d  w ith  ch ild ren  exp osed  to  d iab e tes  in  u tero . B y 

in v estig atin g  g ro w th  tra jec to ries  ra th e r th an  d a ta  co llec ted  from  a specific  tim e, th e  au thors 

fo cu sed  on  d ev e lo p in g  an  u n d e rs tan d in g  o f  w h en  in p ost n a ta l life th e  in trau te rin e  ex po su re  

beg in s to  m ost in flu ence c h ild ren ’s B M I. T h is s tudy  rev ea led  th at n e ith e r th e  av erag e  B M I n or 

th e  B M I g ro w th  tra jec to ry  sho w ed  an y  s ig n ifican t d iffe rence  b e tw een  exp osed  and u nex p o sed  

o ffsp rin g  from  b ir th  th ro u g h  26 m o n th s  o f  age. A fte r 26 m o n th s  th ere  w as a  su b stan tia lly  h ig h er 

av erag e  B M I and B M I g ro w th  tra jec to ry  w ith  th e  in -u tero  d iab e tes  exp osed  ch ild ren . T he e ffect 

w as m o st p ro m inen t b y  ages 10 to 13 years (C ru m e et ah , 2011).

T he lite ra tu re  also  supp orts m easu res  to  sc reen  for and  ag gressiv e ly  trea t h y p erg ly cem ia  

and k eep  tigh t g ly cem ic  co ntro l d u rin g  p reg n an cy . T he H yp erg ly cem ia  and  A d v erse  P reg n an cy  

O u tcom es (H A P O ) S tu dy  fo und  th a t th e re  is a co n tin u ou s lin ea r re la tio n sh ip  b e tw ee n  m atern al 

g lucose  and n ew b o rn  ad ip o sity  (M etzger, et ah , 2008). H o ne  and Jo v a n o v ic  (20 10) ad voca te  

un iversal p reco n cep tio n  sc reen in g  fo r d iab etes . B io n p o lly  and  Jo v an ov ic  (2010 ) a lso  reco m m en d  

early  sc reen in g  and im m ed ia te  m edica l n u tritio n  th e ra p y  for d iabe tes in  p reg n an cy . T h ey  also 

co n cede  th at w h en  d iet and  exerc ise  do  no t su cceed  in m ain ta in in g  eug ly cem ia , su pp lem ental 

p h arm aco lo g ica l th e rap y  is necessa ry .

G estation al d iab e tes  and  ex cessiv e  w e ig h t ga in  can  b e  p rev en ted  in p reg n an cy  and d ie ta ry  

in te rv en tio n s  and  p h ysica l ac tiv ity  is su pp orted  b y  th e  litera tu re. In th e ir a rticle  D em p sey , B u tle r 

and W illiam s (2005) c ited  th e  n e w er A m eric an  C o n gress  o f  O b ste tric ians  and G yn eco lo g is ts 

(A C O G ) g uid elines tha t m ore  asse rtiv e ly  p ro m o te  p hysical activ ity  d u rin g  p reg nan cy . T h ey  

co n clu d ed  that fo r m o st w o m en  the  risk s  o f  ex erc ise  d u ring  p reg n an cy  do  no t o u tw eig h  the
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co n firm ed  h ea lth  b enefits . A  m eta -an a ly sis  b y  Q u in liv an , Ju lian a  and  L am  (20 11) fo un d that 

d ie ta ry  in te rven tion s in  o b ese  p reg n an t w om en  can  red u ce  m ate rna l w e ig h t gain  w ith o u t a 

n eg ativ e  e ffect on  n ew b o rn  w eight.

C r i t i c a l  E v a l u a t i o n  o f  t h e  L i t e r a t u r e

A cco rd in g  to L arue, D raus, and  K le in  (2009), o n e  o f  th e  final and  m ost im p o rtan t step s in  

p rac tic in g  ev id ence-b ased  care is th e  critical ev a lu a tio n  o f  the  in fo n n a tio n  used  to an sw er the  

c lin ica l questio n . A lth o u gh  th ere  a re  o th er m eth o d s o f  ev alu a tin g  ev idence , such  as ran k in g  the  

ev id ence b ased  on the  e ffectiveness, ap p ro p ria ten ess  and  feasib ility  o f  an in terv en tio n , (E vans, 

2003), the  au th or b e liev es  tha t the  ran k in g  system  set fo rth  b y  the  A m erican  A cad em y  o f  F am ily  

P h y sic ian s (A A F P ) is m o st ap p ro p ria te  fo r th is rev iew  o f  th e  litera ture.

T he A A FP  ran k in g  system  u tilizes  an “A B C ” ra tin g  scale  b ased  on the  s tu d y  design . A n  

“A ” ra tin g  w ou ld  in clu de  stu d ies  th a t are h ig h  q u a lity  ran d o m ized  con tro l tria ls (R C T ). O ther 

s tu d y  d esig n s such  as a n o n -ran d o m ized  co ntro l tria l, n o n -q u an tita tiv e  system atic  rev iew , 

in c lu d in g  lo w er q u a lity  R C T s, case -co n tro lled  and  c lin ica l co hort stud ies , as w e ll as h is to rica l, 

h ig h  qua lity , u n co n tro lled  stud ies o r w e ll-d efined  ep id em io lo g y  stud ies w o u ld  b e  ran ked  w ith  a 

“”B ” rating . C on sen su s v iew p o in t and  exp ert o p in io n  are “ C ” ra ted  studies.

C raw ford , et al., (200 1) fo und  th at A m erican  In dian  you th  are affected  b y  th is ep idem ic  

and  its co m o rb id ities  d isp ro p o rtio n a te ly  w h en  com p ared  to w h ites , and even  w h en  co m pared  to 

o th er m in o rity  e thn ic  g rou ps w ith  40 %  to 50%  o f  Ind ian  ch ild ren  c lass ified  as o v erw eig h t o r 

obese. T h is rev iew  a rticle  d iscu sses p rev a len ce  ra tes , risk  factors, and h ea lth  co n sequ ences  o f  

ch ild ho o d  o b esity  am o n g  A frican  A m erican s, H isp an ics , N a tiv e  A m erican s, and  A sian

A m ericans. L evel o f  evidence: B
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A n  ana ly sis o f  su rv ey  d a ta  b y  Z ep h ie r et al., (2006 ), con clu ded  th a t rates o f  o verw eigh t 

and  o b e sity  in  a sam ple  o f  A m erican  Ind ian  ch ild ren  s ig n ify  th a t th ey  are at an even  h ig h er  risk  

for o v erw eig h t and  o b esity  and  the  resu ltin g  co m o rb id itie s  th an  the  b e st e stim ates  for all U S 

ch ildren . T h is s tud y w as d one  in the  A b erd een  A re a  Ind ian  H ealth  S erv ice. P a rtic ip an ts w ere  

11538 A m erican  Ind ian  ch ild ren  a tten d in g  55 sch oo ls on  12 reserv atio ns . T he o b jec tiv e  o f  th is 

stu dy  w as to  rep o rt p rev a len ce  o f  o v erw eig h t and  o besity  in  a la rg e  sam p le  o f  A m erican  In dian  

ch ild ren  from  a su rv ey  in  20 0 2-2 00 3 , and  to in vestig a te  th e  chang e  in p rev a len c e  since th e  1995- 

1996 m easu re m en ts  o f  ch ild ren  on  th e  sam e  rese rv atio ns . L evel o f  ev idence: B

T w o a rticles  d iscu ssin g  the  in creasin g  p rev a len c e  o f  ty pe  2 d iab e tes  in A m erican  Ind ian  

ch ild ren  w ere  re fe ren ced  in  th is p ro jec t. A  rev iew  a rticle  b y  D abelea , et al., (1998) found  tha t 

ty pe  2 d iab e tes  is in creasin g  am o ng  ch ild ren  in  p o p u la tio n s  w ith  h ig h  ra tes  o f  ty pe  2 d iab e tes  in  

adu lts, such  as th e  A m erican  Ind ian  p o pu lation . T h is  rev iew  ex pand ed  o n  th e  th irty  year s tu d y  

w ith  th e  P im a  Ind ians in  A rizo n a  th a t w ill be  d iscu ssed  further. L evel o f  evidence: B. In an o th er 

rev iew  a rticle, M o o re  (201 0), d iscussed  th e  A m e rican  In dian  p e o p le  ex p erien c in g  ra tes  o f  

d iab e tes  several tim es h ig h er than  th at am o ng  th e  w h ite  p o p u la tio n  and even  o th e r m in o rity  

pop u la tio ns . L evel o f  evidence: B

In 1965 P im a  Ind ians at least 5 years o f  ag e  b eg an  p artic ip a tin g  in a s tu d y  o f  d iab e tes  and  

its co m p lica tio ns . B ienn ial ex am in a tion s w ith  m easu rem en ts  o f  o besity  and  g lucose  to le ran ce 

w ere  te s ted  d u rin g  p reg n an cy  in th is study. T he d u ra tio n  o f  th e  stu dy  h as a llow ed for 

co m pariso ns o f  in fo rm atio n  co llected  on  ch ild ren  and  y o u n g  adu lts w h o se  m o thers pa rtic ipa ted  

in th e  s tu d y  and w ere  tes ted  d u ring  p reg nan cy . A  lan d m ark  re tro sp ec tiv e  stu dy  b y  P e ttitt et al., 

(1983) cam e as a resu lt o f  th is lo ng itu d in al tes ting . To date , th is cohort stu dy  is the  m ost 

co m p ellin g  h u m an  ev id ence co n n ec tin g  m ate rna l d iab e tes  and o b esity  and  d iab e tes  in  the
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offsp ring . T he sam p le  in clu d ed  th ree  categ ories  o f  o ffsp rin g  in th is study: 1326 o ffsp rin g  o f  446  

n on -d iab e tic  m oth ers , 541 o ffsp ring  o f  134 p red iab e tic  m oth ers , and 68 o ffsp rin g  o f  49 d iabe tic  

m others . O ffsp rin g  w ere  separated  in to  five  age g roups. T he  resu lts  in d ica ted  tha t the  o ffsp ring  

o f  th e  d iab e tics w ere  g en era lly  m o re  o bese  than  th e  re m a in d e r o f  the  o ffsp rin g , w ith  q u ite  a 

su b stan tia l d ifference. O ffsp rin g  exp o sed  to d iab e tes  d u rin g  p reg n an cy  had  a ten -fo ld  h ig h er ra te 

o f  ch ild ho o d  ob esity , in d epen den t o f  m aterna l o b e sity  and  p red iab etes , w h en  com p ared  to those 

not exp osed  to m atern al d iabetes. T he  s tu d y  co n clu d ed  tha t o n e  cau se  o f  o besity  in  ch ild ren  and 

ad o lescen ts m ay  b e  m atern al d iab etes d u ring  p reg n an cy , w h ich  m ay  co n seq u en tly  lead  to 

d iabe tes in  o ffsp ring . L evel o f  ev idence: B

A ltho u gh  th e  P im a  Ind ian  s tudy  d id no t m ak e  a co rre latio n  to o b esity  in  th e  m others 

du rin g  p reg n an cy  and o b esity  in  th e  o ffsp ring , m o re  recen t a rticles  h av e  m ad e  th is conn ec tion , 

C atalan o  and E h renb erg  (2006), rep orted  that ch ild ren  w h o  w ere  b o m  to  o b ese  m o th ers  (based  

on B M I in  th e  first trim este r) w ere  tw ice  as lik e ly  to  b e  o bese  b y  tw o  years o f  age. It w en t o n  to 

rep o rt th a t in  o b ese  w o m en  w ith  gesta tio na l d iab etes , and  w ell-co n tro lled  g lu co se  o n  d ie t a lo ne  

th ere  w as a s ig n ifican t in crease  in fetal m acro so m ia , w h ich  m an y  stu d ies  con nect w ith  ch ild ho od  

o besity  w h en  com p ared  to  w o m en  w ith  g esta tio na l d iab e tes  w ith  a norm al B M I. T he au thors 

con clu ded  tha t b o th  m ate rna l w e igh t and  the  p resen ce  o f  m ate rna l d iab e tes  m ay  a ffect the  risk  o f  

o besity  in th e  o ffsp ring , in d ependently . L evel o f  ev idence: B

H errin g  and  O ken, (2009) rep o rted  th a t m an y  ep id em io lo g ical stu d ies  h a v e  found  tha t 

h ig h er m ate rn a l g esta tio na l w e igh t gain  is a sso c iated  w ith  h ig h er  ch ild  w e ig h t in  ch ild ho od  and 

ad o lescen ce w ith  th e  re su ltin g  risk  for d iab e tes  and  o th e r co m orb id ities . L evel o f  ev idence: B.
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C i, G oran , K auer, N o llen , and A hlu w alia , (20 07) co n clu d ed  th a t p red ic to rs  early  in  life 

m ay  h av e  a su bstan tia l in flu en ce  on  th e  d ev elo pm en tal tra jec to ries  o f  o verw eigh t ch ildren . L evel 

o f  evidence: C.

V ohr, M cG arvey , and  T u cker, (1999, p. 1284), fo un d th a t “ larg e  for gesta tio na l age 

o ffsp rin g  o f  m ate rn a l g esta tio n al d iab e tes  h av e ev id en ce  o f  in c reasin g  b o d y  s ize  and  ad ip o sity  

w ith  in creasin g  age, and tha t m aterna l g estation al d iab e tes  and  m ate rna l p re -p reg n an t ad ip o sity  

are s ign ifican t p red ic to rs  o f  th e ir  u n iq u e  g row th  p a tte rn s .” L evel o f  ev idence : B.

A  m ulticen ter, m u ltie th n ic  cohort s tudy  b y  W ro tn iak , S chu lts , B u ttes, and  S tettler, 

(2007), con clu ded  th at “h e lp in g  p regn an t w om en  to  m ee t th e  reco m m en d ed  w eig h t gain  d u rin g  

p reg n an cy  m ay  b e  an im p o rtan t and nov el s tra teg y  fo r p rev e n tin g  p ed ia tric  o b esity ” (p. 1818). 

L evel o f  ev idence: B.

A  fo llo w -u p  s tu d y  o f  th e  Pettitt, et al. P im a Ind ian  s tu d y  w as d o n e  b y  D abe lea , K n o w ler 

and  P e ttitt (2000). T he o b jec tiv e  o f  th is s tudy  w as to  rev iew  th e  d a ta  on  th e  lo n g -te rm  e ffects o f  

fetal ex po su re  to  th e  d iab e tic  in trau te rine  en v iro n m en t in  th e  P im a Indians. T he m etho d s o f  th is 

stu dy  inc lu d ed  ex am in in g  the  d a ta  from  the  P im a  Ind ian  s tu d y  tha t b e g an  in  1965. T he  resu lts  o f  

th is fo llo w -up  rev ea led  tha t th e  d iabe tic  in trau te rin e  en v iro n m en t w as resp o n sib le  for 40%  o f  

ty pe  2 d iab e tes  in  ch ild ren  and  teens ages 5-19 yrs. T he  au tho rs also d iscov ered  th at 70%  o f  ty pe  

2 d iabe tes  in  in d iv id u als  ages 2 5-34  years w as a resu lt o f  b e in g  ex po sed  to the  d iabe tic  

in trau te rin e  env iron m en t. T he  au tho rs co n clu d ed  th a t “T he e ffects o f  d iabe tic  p reg n an cy  can  be 

tho u gh t o f  as a v ic io us  cycle, w ith  co n sequ ences  for th e  o ffsp rin g  ex ten d in g  w ell b eyo nd  the 

w ell b ey o n d  th e  n eo n ata l p e rio d ” (p. 87). Level o f  ev idence: B

In ano th er p o st-s tu d y  fo llo w in g  the  P im a  In dian  lo ng itud in al stu dy  b y  D ab elea  et al., 

(2000) sib ling s w ere  o bse rv ed , co m p arin g  th o se  b o m  b efo re  th e ir  m o th e r had  d iab e tes  to  th o se
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b o m  afte r th e ir m o th er w as d iag no sed  w ith  d iabe tes. T he m eth o d  fo r th e  ana lysis  o f  d iabe tes 

inc lu d ed  se lec tin g  n in e teen  n u c lea r fam ilie s in  w h ich  one  s ib lin g  w as b o m  b efo re  and  at least 

one  s ib lin g  w as b o m  afte r the  m o th er  w as d iag n o sed  w ith  ty p e  2 d iabe tes . T he  s ib lin gs  from  the 

n u c lea r fam ilies each  h ad  th e  sam e  m o th e r and  father, so th e  o n ly  m ajo r  d iffe re n c e  w as ex p osure  

in  u tero  to  a d iab e tic  en v iro nm en t. D ue  to age  b e in g  a fac to r in  th e  p re v a len c e  o f  d iabe tes, 

sib lings at s im ila r ages w ere  used  w ith in  a th ree  y ear age in terval. F or ana lysis  o f  B M I, fifty -tw o  

fam ilie s  w ere se lec ted  in  w h ich , again, at least one s ib ling  w as b o m  b e fo re  the  m o th e r w as 

d iag n osed  w ith  d iabe tes , and at least o n e  s ib lin g  w as b o m  afte r the  m o th er  w as b o m  w ith  

d iabetes. To d e te rm in e  i f  the  s ib lin g  d iffe ren ces  w ere  indeed  due  to d iffe ren ces  in  ex po su re  to 

m aternal d iab etes, ra th e r th an  to som eth in g  tha t co rre lated  w ith  b irth  o rder, s im ila r ex am in a tion s 

w ere  d o n e  in o th e r fam ilie s se lec ted  w h ere  s ib ling s w ere  b o m  b e fo re  and  a fte r th e  fa the r had  

d iabetes. O f  th e  19 fam ilie s  w h ere  one  w as b o m  b efo re  m ate rna l ty p e  2 d iab e tes  and  one  w as 

b o m  afte r d iabe tes , 15 o f  th e  s ib lin gsh ip s sho w ed  th a t d iab e tes  w as m o re  co m m o n  in  the 

o ffsp rin g  b o m  afte r the  d iagn osis  o f  d iabe tes. A m o n g  84 s ib lin gs  from  24  fam ilie s o f  d iabe tic  

fathers, th e  risk  for ty p e  2 d iab e tes  w as s im ila r fo r th o se  b o m  b e fo re  the  fathe rs  w e re  d iagno sed  

w ith  ty pe  2 d iab e tes  and  th o se  b o m  afte r th e  fa th e r w as d iag n osed  w ith  ty p e  2 d iabetes. 

A na ly z in g  for o b esity  in  th e  o ffsp ring , B M I m easu rem en ts  w ere  d o ne  in  183 n on -d iab e tic  

sib lings tha t w ere  b o m  e ith e r b e fo re  o r  afte r the  m o th er w as d iag n o sed  w ith  ty p e  2 d iabe tes. In 

th e  62 sib lings w ho  w ere  exp o sed  to d iab e tes  in  u tero , the  m ean  B M I w as s ig n ifican tly  h igher, 

w h en  co m p ared  to  th e  121 sib ling s n o t exp o sed  to d iab e tes  in  u tero . In th e  fam ilie s w h ere  the  

fa the r h ad  ty pe  2 d iabe tes , th o se  b o m  b e fo re  the  d iag n osis  and  th o se  b o m  afte r th e  fa the r had  

d iab etes sho w ed  no  s ig n ifican t d iffe ren ce  in  m ean  B M I. T h is s tudy  co n clu d ed  th a t there w as
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s trong  ev id ence su p po rtin g  a h igh  risk  for th e  d ev e lo pm en t o f  o b esity  and  d iabe tes in  the  

o ffsp ring  w h en  exp o sed  to th e  in trau te rin e  d iab e tic  env iro nm en t. L evel o f  ev idence: B

In a s im ila r study, C ru m e et al. (2011) in vestig ated  co rre latio ns  b e tw een  ex p o su re  to  

d iabe tes in  u tero  and  B M I g ro w th  cu rv e  from  b ir th  th ro u g h  th irteen  years o f  age  am o n g  a d ive rse  

cohort o f  youth. In th e  s tu d y  design , m ix ed  lin ea r e ffects m od els w ere  c reated  to inv estig ate  

d iffe rences  in  B M I and B M I g ro w th  v e lo c ity  for n in e ty -fiv e  sub jects, b ir th  th ro u g h  th irteen  years 

o f  age w ho w ere  exp o sed  to d iab e tes  in  th e  in trau terine  en v iron m ent. A n  ad d itio n al 409  sub jects 

w ho  w ere  n o t ex p o sed  to d iab e tes  in  u tero  en ro lled  in  th is re tro sp ec tiv e  co h ort study. T he  resu lts  

sh ow ed  tha t a lth ou g h  the  o vera ll B M I g ro w th  track  -  ad justed  for sex and  race/e th n ic ity - w as not 

s ig n ifican tly  d is tin c tiv e  b e tw een  exp o sed  and u n ex p o sed  o ffsp ring  from  b ir th  th ro u g h  26  m o nth s 

o f  age. H ow ever, th e  o vera ll g ro w th  track  from  27 m o n th s  o f  age th ro u g h  13 years d id d iffe r b y  

ex po su re  s ta tus (also  ad ju sted  for age and race /e th n ic ity ). T he  m o st substan tia l d iffe ren ce  w as in  

the  ages o f  y ou th  b e tw een  10 and 13 years, w h ere  th ere  w as a m u ch  h ig h e r B M I g ro w th  ra te  

am o ng  exp osed  youth , in creasin g  b y  4 .56  B M I p o in ts , com p ared  w ith  3.51 B M I p o in ts  in  the 

u nex po sed  youth. T he  o bse rv atio n s  w ere  n o t a ltered  w h en  th e re  w as con tro l fo r d em o g rap h ic  

variab les, so c ioeco n om ic  aspec ts  and  m ate rn a l p re -p re g n an cy  B M I. T he  au tho rs co n clu d ed  th at 

B M I grow th  in  la te  ch ild ho o d  w as accelera ted  du e to ex po su re  to  d iabe tes in  u tero , in c reasing  

the  lon g-te rm  o b esity  risk. L evel o f  ev idence: B

C o m b in in g  ev id ence from  a M E D L IN E  search  th a t covered  tha t p e riod  fro m  1960-2005 

F e tita  et al. (2 00 6), found  th a t stud ies p e rfo rm ed  w ith  ch ild ren  and  ad o lescen ts w h o  had  been  

exp osed  to a d iabe tic  in trau te rin e  en v iro n m en t sho w ed  a h ig h e r p rev a len c e  fo r im p aired  g lucose  

to le ran ce and in d ica to rs o f  in su lin  resistan ce. T h ey  found  th a t in  an im al s tud ies as w ell, ex po su re  

to a h y p erg ly cem ic  en v iro n m en t in  u tero  also led  to  g lucose  in to le ran ce  in  the  ad u lt o ffspring .
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T he  au tho rs  con clu ded  th a t a d iab e tic  in trau te rin e  en v iro nm en t m ay  co n trib u te  to th e  w o rld w ide  

ep idem ic  o f  d iab etes, and sug g ested  th a t p u b lic  h e a lth  in te rv en tio n s  a im ed  at h ig h  risk  

p o p u la tio n s  should  n ot o n ly  focus o n  lo n g -te rm  fo llow -up  o f  th ese  o ffsp rin g , b u t a lso  on  b e tte r 

g ly cem ic  co ntro l d u rin g  p regn ancy . L evel o f  ev idence: B

H illie r et al. (2007) ap p lied  a co ho rt s tu d y  to  ev alu ate  h o w  th e  ran g e  o f  q u an tified  

g ly cem ia  in p reg n an cy  a ffects the  risk  o f  o b esity  in  th e  o ffsp ring . D u rin g  1995-2000  un iv ersal 

gesta tion a l d iab etes sc reen in g  w as p e rfo rm ed  in tw o  reg ion s o f  the  U n ited  S tates, th e  N o rth w est 

and H aw aii, w ith in  a la rg e  h ea lth  m ain ten a n ce  o rg an iza tio n . G esta tio na l d iab e tes  w as d iag n osed  

u sin g  a th ree - h o u r oral g lu cose  to le ran ce  te s t and  N ation al D iab etes  D a ta  c riteria . A t five  to 

seven  y ears o f  age th e  o ffsp rin g  w e re  w e ig h ed  fo r p e rcen tile s u sin g  U .S . n o rm s and then  

c lass ified  b y  m atern a l p o sitiv e  g lu co se  ch allen g e  test. T he resu lts  sh o w ed  a p o sitiv e  trend  for 

ris in g  ch ildh oo d o b esity  across the  ran g e  fo r ris in g  m ate rn a l g lu co se  v a lues . T h ey  con clu ded  tha t 

“in c reasin g  h y p erg ly cem ia  in p reg n an cy  is a ssoc iated  w ith  an in creased  risk  o f  ch ild ho od  

o b esity ” (p. 2291). L evel o f  ev idence : B

A dd itio na l lite ra tu re  searches w ere  p e rfo rm ed  fo r in te rv en tio n s  a im ed  at screen ing , 

su perv is io n  and m an ag em en t o f  ty p e  2 d iab e tes  and  sc reen in g  and p rev e n tio n  o r  m an ag em en t o f  

g estatio na l d iabe tes  (and  h y p erg ly cem ia) d u rin g  p regn ancy , in  p rev en tin g  o besity  and  d iab e tes  in  

the  o ffsp rin g . A n  exp ert rev iew  b y  B o in p a lly  and  Jov an o v ic  (2009 ), d iscu ssed  ty p e  2 d iabe tes, 

s tressin g  that, a lth oug h gesta tion a l d iab e tes  p o ses  th rea ts  to  the  m o th e r and  ch ild , u n d iagn osed  

ty pe  2 d iab etes in  p reg n an cy  resu lts  in  h y p erg ly cem ia  from  co n cep tio n , w ith  fa r g raver 

co nseq uences. T here fo re , the  au tho rs a rgued , it is im p era tiv e  th a t ty p e  2 d iabe tes b e  d iag no sed  

ea rly  and  separated  from  gestation al d iabe tes. T h is rev iew  rep o rted  tha t m an y  w o m en  w ith  

d iab e tes  in  p reg n an cy  (ty pe  2 and  g esta tion a l) can, w ith  nu tritio na l and  life s ty le  m an ag em en t,
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reach  ad eq ua te  g luco se  con trol. A lso  in  th is  ex p ert rev iew , th e  au tho rs d iscu ss  the  s ta tem en t from  

the  A D A  on  n u tritio na l reco m m en d a tio n s  and in te rv en tio n s  for m atern al d iab e tes  th a t states all 

w om en  w ith  d iabe tes  in  p reg n an cy  sh ou ld  rece iv e  m ed ica l nu tritio na l th e ra p y  th at co n sis ts  o f  a 

ca rb o hy d rate -con tro lled  m eal p lan  w ith  specific  in d iv id u a l nu tritio na l evaluations. In add ition , 

b lo od  g lucose, u rine  k e ton es , ap petite  and  w eig h t gain  sh ou ld  b e  m o nito red . T h is  rev iew  does 

ack n o w led g e  tha t a lth ou gh  th e  A D A  p o sitio n  s ta tem en t also  reco m m en d s th a t w o m en  w ith  

d iabe tes in  p reg n an cy  rece iv e  ad eq u a te  ca lo rie  fo r ap p ro pria te  w e ig h t gain , calo ric  res tric tio n  

and  m o d era te  w e ig h t loss are th o u gh t to  b e  ap p ro p ria te  fo r so m e o b ese  w o m en  w ith  ty p e  2 

d iab e tes  o r  g estatio na l d iabe tes. In con clu d ing , th e  au tho rs p u t forth  th a t th ey  b e liev e  th a t “th e  

m o st e ffective  w ay  to im p ro v e  the  fate o f  th e  n e x t g en eration  is to  em p lo y  a m o re  p ro ac tiv e  

d iab e tes  sc reen in g  p rocess  for w o m en  w ith in  th e ir ch ild b earin g  y ears” (p. 278). L evel o f  

evidence: C

H one and Jov an iv ic  (201 0) p u b lish ed  a  case  s tudy  fo cu sin g  on  ty p e  2 d iabe tes d u rin g  

p reg n an cy  and ach iev in g  n o n n o g ly ce m ia  w ith  lim ited  w e ig ht gain , to  o p tim ize  fetal and 

m ate rna l ou tco m es. A cco rd in g  to th e  au tho rs, 10 %  o f  p reg n an c ies  w o rld w id e  are co m p licated  

b y  h y p erg lycem ia . In the  p o p u la tio n  th ey  w o rk  w ith  at th e  S ansum  D iab etes  R esearch  In stitu te  in  

Santa  B arbara, C A , ap pro x im ate ly  50 %  o f  th e  w o m en  d iag n osed  w ith  h y p erg ly cem ia  d u rin g  

p reg n an cy  are th o ug h t to  h av e ty p e  2 d iab e tes , m ean in g  h y p erg ly cem ia  w as p resen t from  

conceptio n . T he sp ecific  case  fo r th is s tu d y  w as a  38 y ear o ld H isp an ic  w o m an , g rav id a  3, pa ra  

2, w h o  p resen ted  in h e r 9 lh w eek  o f  g esta tion . P reced in g  th is  p reg n an cy  h e r la s t ch ild , (4 years 

o ld at the  tim e  o f  th is study), h ad  a b irth  w e ig h t o f  9 pou n ds, 4  oz. C om p lica tio n s  in  th e  p o stn ata l 

p e rio d  w ere  n eon ata l ja u n d ic e  and  n eo na ta l h yp o g ly cem ia . T he  ran do m  b lo od  g lu co se  tes tin g  o f  

th e  p reg n an t m o th er  revealed  a b lo o d  g lu co se  lev e l o f  3 45m g/dl, and h e r  g ly co sy la ted
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h em o g lo b in  (A  1C) w as 8 .9% . T here w as no d iag n o sis  o f  d iab e tes  w ith  h e r p rev io us p reg nan cy , 

and  no p reco n cep tio n  care. O th er assessm en ts  in cluded : B M I-29 .8 , and  a d ila ted  re tinal 

ex am in a tio n  th a t sho w ed  b ack g rou nd  d iab e tic  re tin o pa thy . T rad itio n a lly  th is p a tien t w ou ld  h av e  

b een  c lass ified  as h av in g  gestation al d iab etes , b u t g iven  th e  h ig h  A 1C  early  in  p reg n an cy  and the  

re tin op ath y , th e  p a tien t w as d iag no sed  w ith  ty p e  2 d iabe tes. U p o n  d iag no sis , th e  p a tien t w as 

ed uca ted  reg ard in g  se lf-m o n ito rin g  b lo o d  g lucose , m ed ica l nu tritio na l th erapy , jo u rn a lin g  and  

reco rd  k eep ing . In add ition , th e  p a tien t w as co u n se led  on  in su lin , g iven  h e r ex trem ely  h ig h  b lo od  

g lu co se  and th e  im m edia te  need  for g ly cem ic  con tro l. (Insu lin  d o se  w as ca lcu lated  u sin g  h e r 

p reg n an cy /d iag n o sis  w e igh t, and on  first trim e ste r sta tus .) A t 12 w eeks, th e  p a tie n t’s self- 

m o n ito r in g  b lo o d  g lu co se  leve ls  w ere  at goal, on  a reg u la r basis . A t s ix teen  w eeks o f  g esta tion , 

th e  p a tie n t’s A 1 C  w as 6 .9% , and  b y  w eek  tw en ty , th e  A 1C  w as 5 .3% . F or th e  d u ration  o f  the  

p reg n an cy  th e A 1 C  rem ain ed  at 5 .3% . A t the  38 lh w eek , th e  p a tien t gave b ir th  to  an  infan t 

w e ig h in g  8 p o u nd s, 8 ounces. T h ere  w as no ev id en ce  o f  p o stp a rtu m  neona ta l h y p o g ly cem ia  o r 

h yp erb iliru b inem ia . In co nc lu sion , th e  au tho rs ad v ocated  fo r u n iv ersal p reco n cep tio n  sc reen in g  

in all w om en  o f  ch ild b earin g  age, o r sc reen in g  at th e  first p ren a tal v is it to p rev en t h y p erg ly cem ia  

in  th e  ea rly  w eek s o f  gestation . L evel o f  ev idence: B

In 1998 th e  In tern atio n al A sso c ia tio n  o f  D iabe tes and  P reg n an cy  S tud y G roups 

(IA D P S G ) w as form ed  to  assist co llab o ra tio n  b e tw een  reg io n al and n a tio n al g roups th a t h av e  a 

focus o n  d iab etes and  p reg nan cy . A  rep o rt tha t fo llo w ed  b y  th e  In tern atio na l A sso c ia tio n  o f  

D iabe tes and P reg n an cy  S tu dy  G rou ps C o nsensus Pane l (IA D P S G ), (20 10) gave  th e  o p in io n s o f  

in d iv id u al m em bers  o f  th e  IA D P S G  C o n sen su s Panel afte r rev iew in g  the  H y p erg ly cem ia  and 

A d v erse  P reg n an cy  O u tco m es (H A P O ) s tu d y  th at w as p resen ted  at an in tern atio n al w o rksh op
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spo n so red  b y  IA D P S G . T he o b jec tiv e  o f  th is rep o r t w as to  serve as th e  b asis  fo r in te rn a tio n a lly  

en dorsed  c rite ria  fo r in  d iag no sin g  and c lass ify in g  d iabe tes in  p regnancy .

T he  H A P O  stu d y  assessed  leve ls  o f  m ate rna l g lu co se  (less th an  d iagn o stic  for d iabe tes) 

tha t w ere  assoc iated  w ith  pe rina ta l o u tcom es. T h is w as d one  b y  ad m in is te rin g  a 75 -g  oral 

g lucose  to le ran ce  te s t on ap p ro x im ate ly  25 ,00 0  w o m en  in  th e  th ird  trim este r o f  p reg nan cy . T his 

coh ort o f  p reg n an t w om en  w as h e te ro geneo us, m u ltin a tio n a l, m u lticu ltu ra l and e th n ica lly  

d iverse. T h is stu dy  led  to  th e  lo w er th resh o ld s  fo r d iag n o sin g  gestationa l d iab e tes  inc lu ded  in the  

2011 A D A  S tan dards  o f  M edica l C are. T h is n e w er c rite ria  fo r d iag no sis  w ill u n d o u b ted ly  m ean  

an in c rease  in  th e  p e rcen tag e  o f  w o m en  w ith  d iabe tes in p regn ancy , w h ich  is approp ria te , g iven  

the  cu rren t ep id em ic  o f  obesity . L evel o f  ev idence: B

R eg ard in g  th e  m an ag em en t o f  o bese  w om en  d u rin g  p reg n an cy  and res tric tin g  w e igh t 

gain , a v e ry  recen t m eta -an a ly sis  w as p ub lish ed  b y  Q u in liv an , Ju liana , and  Lam  (2011). T he 

o b jec tiv e  o f  th is  stu dy  w as to  assess w h e th er d ie ta ry  in te rv en tio n s  th a t re s tric t w e ig h t ga in  in  

p reg n an cy  co m p ro m ise  th e  w e ig h t o f  the  n ew bo rn . A lth o u g h  th e  o b jec tiv e  for th is  stu dy  d iffers 

from  th e  o b jec tiv e  o f  res tric tin g  w e ig h t gain  in  p reg n an cy  to p rev en t g estatio na l d iab e tes  and 

o besity  in  th e  o ffsp rin g , th e  m etho ds are sim ila r, w ith  the  in ten ded  goal o f  w e ig ht res tric tio n  still 

the  targe t. T h is rev iew  d id  rep o rt th a t th e re  m ay  b e  b io lo g ica l e ffects on  th e  fetus b ey o n d  that o f  

b ir th  w e ig ht, in c lu d in g  th e  b o d y  c o m p ositio n  and  p e rcen tag e  o f  fat in  the  o ffsp ring . T he au thors 

so ug ht to  u p d a te  a recen t system atic  rev iew  tha t h ad  co n clu d ed  th a t the  e ffect o f  d ie ta ry  

in te rv en tio n s  to  o v erw eig h t and  o bese  p reg n an t w as unc lear. T h e  rev iew  in q u estio n  had  

co llec ted  d a ta  o n  tria ls  o f  a v a rie ty  o f  in te rv en tio n s  d u ring  p reg n an cy , and  in d o in g  so m issed  the

e ffect o f  o n ly  d ie ta ry  in te rven tions.
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T he  m eth o d s o f  s tu d y  se lec tio n  for th is m eta -an a ly sis  in c lud ed  ran d o m ized  con trol tria ls 

in  w h ich  n u tritio n al and d ie ta ry  in te rven tion s w ere  p rov id ed  to o v erw eig h t and o bese  p regn an t 

w om en. F o ur ran d o m ized  con trol tria ls  w ere  se lec ted  in v o lv in g  537 p reg n an t w om en, w ith  267 

in  th e  in te rv en tio n  g rou p and 270  in the  con trol g roup. T he  in te rv en tio n  g roup  resu lts w ere  

po o led , and  w ith  th e  d ie ta ry  in terv en tio ns , the  to ta l gesta tio na l w e ig h t ga in  w as reduced  b y  6.5 

kg  (14.3 p o un d s). L o w er g estation al w e ig h t ga in  in  the  m o th ers  w as n o t show n  to b e  assoc iated  

w ith  th e  b ir th  w e ig h t o f  th e  n ew bo rn , o r  h av e  an  e ffect on  b ir th  w e ig ht. T h is m eta-ana lysis 

sugg ests th a t it p o ssib le  to  ach iev e  m atern al w e ig h t res tric tio n  d u rin g  p reg n an cy  w ith  o verw eig h t 

and o b ese  w o m an , co nsis ten t w ith  th e  2 00 9 g u id e lin es  set forth  b y  the  Institu te  o f  M edicine, 

w ith o u t co m p ro m isin g  th e  b irth  w e ig h t o f  the  o ffsp ring . L eve l o f  ev idence: B. S im ila rly , in  2005 

D em p sey  et al., found  th a t w o m en  rece iv in g  b o th  d ie ta ry  and  ex erc ise  in te rv en tio n s  in  p reg n an cy  

had  tig h te r g ly cem ic  co ntro l w ith  lo w er fas tin g  and  p o st-p rand ia l g lucose  co ncen tra tion s. L evel 

o f  evid ence: B.

C h ild h oo d  o b e sity  and  d iab etes ty p e  2 h a v e  reach ed  ep idem ic  p ro p o rtio n s  in  the 

A m erican  Ind ian  p o p u la tio n  and p lace  a h eav y  b u rd en  o f  d isease  on  th e  fu tu re  fo r th e  A m erican  

Indian  youth . A lth o u g h  th e re  are n u m ero u s e ffo rts a im ed  at red u c in g  ch ild ho od  and ad o lescen t 

obesity , fo r som e, th ese  in te rv en tio n s  m igh t b e  to o  late. T he  ev id ence p o in ts  out tha t th e re  ex ists 

a re la tio n sh ip  b e tw een  ob esity , h yp erg ly cem ia  and  d iab e tes  in  the  m o th er  d u rin g  p reg nan cy , and 

o b esity  and  d iab e tes  in  th e  o ffsp ring . E arlie r sc reen in g  and lo w er th resh o ld s  fo r d iag no sis  o f  

d iab e tes  in  p reg n an cy  h av e  been  set forth  b y  the  A D A  and ev id en ce  o f  in terv en tio ns  a im ed  at 

w e igh t g ain  res tric tio n  and  ach iev in g  n o rm o g ly cem ia  are b e in g  sho w n  to  b e  sa fe  for th e  m o th er 

and fetus. M o re  resea rch  is need ed  h o w ever, to  d e te rm in e  i f  earlie r sc reen in g  w ith  lo w er 

th resho ld s , w e ig h t g ain  res tric tio n  and  tigh t g lu co se  con trol w ill resu lt in  a red u c tio n  in
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ch ild h oo d  obesity . It h as b een  es tab lish ed  that th e re  is a link  b e tw een  m ate rna l d iab e tes  and 

ch ild h oo d  o besity , h o w ev er, add itional stu d ies  are n eeded  to d e te rm in e  specific  resu lts  in  the  

o ffsp rin g  w h en  th e re  is c lo se r m an a g em en t o f  m ate rn a l d iabe tes: m ed ica l n u tritio n  th e rap y  and 

exerc ise  therapy , se lf-m o n ito rin g  b lo od  g lucose  schedu les , tig h tly  c o n tro lled  m ed ica tio ns , 

ed u ca tio n  and  support.

S tud ies w ith  specific  a ssessm en t gu id elines and in te rv en tio n s  are n eed ed  to gu ide 

p rac tice  and fac ilita te  the  im p lem en ta tio n  o f  n ew er s tandards  o f  p rac tice  in  th e  p rev en tio n  o f  

h y p erg ly cem ia  in  p regn ancy . M o re  ed ucation  and  g u idance  fo r c lin ica l p rac tice  is need ed  from  

the  d ie ta ry  and n u tritio n a l exp erts rela ted  to  m ed ica l nu tritio na l th e ra p y  fo r d iab e tes  in 

p regn an cy . E x erc ise  th e rap y  gu ide lin es  n eed  to b e  d e te rm ined . H o w  m u ch  is too  m u ch  and h o w  

m u ch  is ad eq ua te  for w e ig h t gain  res tric tio n  and  n o rm o g ly cem ia  in  p reg n an cy ?  P u b lic  h ea lth  

im p lica tio ns  are b road , and  co llab ora tion s , h ealth  teach ing , re fe rra l and  fo llo w -u p  and add itional 

co m m unity , fam ily  and in d iv idu a l in terv en tio n s requ ire  evaluation .

D i s c u s s i o n

I n t e r p r e t i n g  t h e  E v i d e n c e

T he resea rch  co n n ec tin g  th e  d iab e tic /h y p erg ly cem ic  in trau te rin e  en v iro n m en t w ith  

ch ild ho o d  o b esity  h as b een  w ell d ocu m en ted  since 1983. T h ere  can  b e  no  m o re  de lays in  

educa tion . C lin ical p rac tice  m u st re flec t the  ev idence.

T he  b u rd en  o f  d isease  from  o besity  and the  p a ra lle lin g  ep id em ic  o f  ty p e  2 d iab e tes  are 

c ripp lin g  th e  A m e rican  In dian  peop le. In no  o th er p o p u la tio n  is th is b u rd en  o f  th ese  a fflic tions  

q u ite  so severe  and  w idespread . T he  fu ture w e ll-b e in g  o f  A m e rican  In dian  co m m u nitie s and 

cu ltu re  is b e in g  th rea ten ed  b y  ch ild ho o d  obesity . O b esity  is a d ev as ta tin g  a fflic tion  fo r these 

you th , a ffecting  th em  p hy sica lly , em o tio n a lly  and  socially .
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T he  p a th  to  o b e sity  and  d iab e tes  o ften  b eg in s  in  the  w om b, and  ev id ence  h as  b o rn e  th is 

out. A  v iciou s cycle  o f  th e  in creasin g  frequ enc ies  o f  d iab e tic  and  o b ese  p reg n an c ies  is 

co n trib u tin g  to th e  in creasin g  n u m b er o f  ob ese  ch ild ren  and ad o lescen ts  in  the  A m erican  Ind ian  

peop le . T he d iabe tic  in trau te rin e  en v iro nm en t h as  the  ab ility  to  im p rin t o b esity  lo ng  b e fo re  b irth . 

M aterna l d iabe tes  can  cau se  ch ild ho o d  obesity .

T he  A D A  m edica l s tan dards  for d iab e tes  in  p reg n an cy  chang ed  in 2011 , re fle c tin g  the  

curren t ep idem ic  o f  o b esity  and th e  resu ltin g  u n d iag n o sed  d iab e tes  d u rin g  p reg nan cy . T he A D A  

has reco m m en d ed  th at sc reen in g  fo r d iab e tes  ty p e  2 b e  in itia ted  at th e  v e ry  first p rena tal v is it in  

all w om en  at risk . T he ch ang es also  call for lo w er th resh o ld s w ith  fas tin g  p lasm a  g lucose  and 

oral g lu co se  to le ran ce  te s ts  for d iag n o sin g  gesta tio n al d iabe tes , and o n ly  one abnorm al v a lu e  is 

req u ired  fo r d iagnosis . P lease  see  A p p en d ix  B.

In terestin g ly , d esp ite  th ese  find in g s that supp ort n e w er m eth o d s fo r sc reen in g  for 

d iabe tes, b o th  ty p e  2 and gestation al d u rin g  p reg nan cy , A C O G  has n o t ye t o ffic ia lly  changed  

th e ir reco m m en da tio ns , c itin g  th e  in c reasin g  h ea lth  care costs o f  the  n e w  sc reen in g  

reco m m en da tio ns . H ow ev er, the  s ta tem en t b y  A C O G  does n o t address th e  lo n g -te rm  risks o f  

o b esity  in  the  o ffsp rin g  o f  d iab e tic  p reg nan cies, and  on ly  m en tio n s  ad verse  p reg n an cy  ou tco m es 

such  as larg e  for g esta tio n al age, fetal h yp erin su lin em ia , and n eon ata l h yp o g ly cem ia . P e rhaps i f  

A C O G  w ere  to  a lso  co n sid er the  ev id en ce  o f  ch ild ho od  o b esity  resu ltin g  d irec tly  from  d iabe tic  

p reg n an cies, th e ir rec o m m en d a tio n s  w o u ld  change. T he  h ea lth  care co sts o f  earlier, s im p ler 

sc reen in g  fo r d iabe tes in  p reg n an cy  p a le  in  co m p ariso n  to th e  lo n g-term  h ea lth  care costs o f  

obesity , in su lin  res is tance , m e tab o lic  syn drom e, d iab etes, h ea rt d isease, and  th e  o th e r re la ted

com o rb id ities .
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W ith  p ro m p t and specific  sc reen ing , th e  p re v e n tio n  o f  ex cessiv e  w e ig h t gain , 

h y p erg lycem ia , and  g esta tio n al d iab e tes  in  p reg nan cy , and co n cen tra ted  m an a g em en t o f  

g lycem ic  con trol in  p reg n an cy , w e  m ay  be  ab le to  m o d ify  and  d ecrease  ch ild ho od  obesity , and 

red uce  th e  in cid en ce o f  ty pe  2 d iab e tes  in  o ffsp ring . In ad d itio n  fu tu re  co m o rb id itie s , w ill also  be 

decreased. T here fo re  th e  q u a lity  o f  life  fo r A m erican  Ind ian  you th  w ill b e  im p roved . 

D i s s e m i n a t i o n

T he d e liv erab le  p ro d u c t fo r th is in d ep end en t p ro jec t w as an edu ca tio na l p resen ta tio n  

p resen ted  at the  L eech  L ake T riba l H e a lth  m ed ica l s ta ff  m ee ting . T he  ta rg e t au d ien ce  w as h ealth  

care p rac titio n ers  w ith in  Ind ian  H ealth  S erv ices and  T ribal H ealth  D iv ision s. T he  h a n d o u t for 

th is in depen den t p ro jec t g u ided  th e  lec tu re  and in c lud ed  ev id ence su p p o rtin g  th e  link  b e tw een  

m atern al o b esity  and  d iabe tes , n ew  stand ard s o f  care fo r d iag n o sin g  d iab e tes  in  p reg n an cy , and 

the  2009  In stitu te  o f  M e d ic in e ’s p reg n a n cy  w eig h t gains gu idelines.

F o llo w in g  the  p resen ta tio n  a ro u n d  tab le  d iscu ssio n  to ok  p lace  o u tlin in g  specific  

reso u rces  tha t are  av ailab le  w ith in  th e  h ealth  d iv is ion  for d iabe tic  an d /o r o b ese  p reg n an t w om en. 

P ro to co ls for re fe rrin g  to d ie tician s and  ce rtified  d iab e tes  edu ca to rs w ere  a lso  ou tlined . C o p ies o f  

th e  A lask a  N a tiv e ’s Diabetes in Pregnancy-Screening and Management Guidelines, Indian 

Health Diabetes Best Practices-Diabetes in Pregnancy (A lask a  N a tiv e  T riba l H ealth  

C on so rtium , 2011), and a co p y  o f  the  A m e rican  Diabetes Association’s Standards o f Medical 

Care in Diabetes-2011 (A D A , 2011) w as m ad e  av ailab le  to all a ttendees . L inks to  th e  Ind ian  

H ealth  S erv ice  D iab etes in  P reg n an cy  h an d -o u ts  and  the  S ansum  D iabe tes R esearch  In stitu te  for 

th eir p rin tab le  ed ucatio na l m ate ria ls  w as also  p rov ided . T he  in fo rm atio n  w as w e ll-rece iv ed  and 

a tten dees  w ere  excited  th a t th is  issue  w as b e in g  addressed , as th is p a rticu la r co m m u n ity  suffers 

th e  b u rd en  o f  o b esity  and d iab e tes  d isp ro p o rtio n a te ly  w h en  com p ared  to su rro u n d in g  areas. T he
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p ro v id ers  saw  th is p resen ta tio n  v e ry  ap p licab le  to  th e ir rece n t e fforts to  in c rease  sc reen in g  and 

m o n ito rin g  o f  d iabe tes  and  o besity  in  p regnancy .

I m p l i c a t i o n s  f o r  N u r s i n g

T his ev id ence im plies  a co m p le te  sh ift in  th e  p a rad igm  o f  care fo r c h ild ren  and 

ado lescen ts w h o  are o v erw eig h t o r obese. L on g b e fo re  m otiv a tio n al in te rv iew in g  and 

b ehav io r/life s ty le  m o d ifica tio n  su g gestio ns , b e fo re  th e  tru sted  and tru e  5 -2-1-0  (five  fru its and 

v ege tab les  five  tim es a day , sc reen  tim e  tw o  h o u rs  o r  less a day , at least o n e  h o u r  o f  p hy sica l 

ac tiv ity  a day, and  zero  sug ar-sw ee ten ed  b ev era g e s  a day), and  even  b efo re  the  en co u rag em en t to 

b reastfeed  is g iven , care to  p rev en t o b esity  and  d iab e tes  m u st b e  g iven . N u rsin g  sc ien ce  w ill b e  

in fluen ced  b y  c rea ting  a goal o f  in te g ra tin g  w o m e n ’s h ea lth  and p ren a tal care  w ith  con trol o ver 

fu ture generation s. In te rg enera tio na l care  w ill b e  im plem en ted , and p reg n an t w o m en  can  and w ill 

lea rn  th ro u g h  n u rs in g  care, h o w  to p rev en t th e  b u rd en  o f  o b esity  and  d iab e tes  in  n o t o n ly  the ir 

ch ild ren  bu t also  for th eir g ran d ch ild ren , and fo r g en eratio n s beyo nd . N u rs in g  care  w ill h av e 

im pact on  the  d isease  b u rd en  o f  o b esity  and  ty p e  2 d iabe tes for an en tire  p o p u la tio n  o f  A m erican  

In dian  peo ple. W om en  w h o  m ay  h av e  p rev io u s ly  no t felt em p o w ered  to  ch ang e  th e  liv es  o f  th e ir 

o ffsp rin g  w ill feel em p o w ered , and n u rs in g  sc ien ce  w ill b e  in sp ired  to c reate  n ew  p ro to co ls  o f  

care and  p erfo rm an ce  m easures.

N u rsin g  should  lead  th e  m o v em en t to  in teg rate  th e  ev id ence co n n ec tin g  th e  in trau te rine  

en v iro nm en t to  ch ild h oo d  o besity  and  w ork  to c rea te  system atic  ap pro ach es  to  sc reen in g  and 

im p lem en ta tio n  o f  in te rv en tio n s  th a t can  p ro v id e  A m erican  Indian  w o m en  w ith  th e  to o ls  and 

in fo rm atio n  th ey  n eed  to m ain ta in  h e a lth y  in trau te rin e  en v iro nm en ts w h ile  p regn an t. N u rses  can  

em po w er m others b y  teach in g  them  th at th ey  are in  con trol o f  the  fu tu re  w e ll-b e in g  o f  th e ir 

o ffsp rin g . T his strik es th e  v e ry  core  o f  th e  ca rin g  sc ience o f  nursing .
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P r a c t i c e .  In teg ratin g  th e  in te rv en tio n s  a im ed  at red u c in g  ch ild ho od  o b esity  b y  m ed ia tin g  

the  in trau te rin e  en v iro n m en t w ill resu lts  in  changes in  p ractice  in  all a reas  o f  n u rsin g , in c lu d in g  

p u b lic  h ealth  nursing , c lin ical and am b u la to ry  care  nu rsing , ad vanced  p rac tice  n u rs in g  and  

n u rsin g  m an ag em en t and ad m in istration . In ad d itio n  to h e lp in g  p reg n an t w o m en  ad here  to  the  

w e igh t g ain  lim its  se t forth  b y  the  IO M  (200 9), it is also  im p era tiv e  th at h ea lth  care  p rofess io n a ls  

im p lem en t th e  n ew  sc reen in g  gu id elines fo r d iab e tes  in  p reg n an cy  from  th e  2011 A m erican  

D iabe tes A sso c ia tio n  S tan dards  o f  M edica l C are. T he chan ges in sc reen ing  for ty pe  2 d iab e tes  

and g esta tion a l d iab etes w ill b eco m e s tand ard  p rac tice , and  n u rses  w ill b e  in itia tin g  th e  chang es 

set fo rth  b y  th e  A D A . B ecau se  m o re  w o m en  are b e in g  d iag n o sed  w ith  d iabe tes in  p reg nan cy , 

n u rses  w ill b e  called  up on  m ore  th an  ever b e fo re  to  im p lem en t in terv en tio n s  w ith  th ese  w om en. 

H ealth  fac ilitie s  w ill n eed  to estab lish  n ew  p ro to co ls  o f  care  to in p regn ancy , su ch  as d iet and 

exerc ise  p ro gram s fo r the  p rev en tio n  o f  ex cessiv e  w e ig ht gain  and gestationa l d iab e tes , and 

a lgo rith m s fo r th e  m an ag em en t o f  d iabe tes in  p regn ancy . A  specific  p lan  o f  care  w ill b e  o u tlin ed  

w ith  each  h ig h  risk  p reg n an cy  to in clu de  ap p ro p ria te  m ed ica l th e rap y  in co n ju n c tio n  w ith  

ap p ro p ria te  d ie t and ex erc ise  therapy.

It is an tic ipa ted  that m o re  re fe rra ls w ill b e  m a d e  to d iab e tes  ed u ca to rs and  d iabe tes c lin ics 

d u ring  p regn ancy . P reg nan t w om en  w ith  d iabe tes are adv ised  to b e  seen  m ore  freq u en tly  d u rin g  

th e ir p reg n an cies, and  w ill b e  encou rag ed  to rep o rt w eek ly  resu lts o f  th e ir se lf-m o n ito rin g  b lood  

g lucose  lev els, b y  p h o ne  o r em ail. H om e v is itin g  p ro gram s b y  h ea lth  care  p rofess io n a ls  a im ed  at 

m an ag in g  d iabe tes  and o b esity  d u rin g  p reg n an cy  cou ld  rep resen t a s ign ifican t im p ro v em en t in  

curren t care. W om en  cou ld  b e  cou n se led  th ro u g h o u t p reg n an cy  on  h ealth y , low  carb oh y d ra te  

foods, ap p ro p ria te  w e ig h t ga in  and ap pro p ria te  w e ig h t gain.
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E d u c a t i o n .  E d u ca tio n  reg ard in g  th e  d iab e tic  in tra u te r in e  env iro nm en t and risk  o f  o b esity  

in  th e  o ffsp rin g  sho uld  id ea lly  b e g in  in  u n d e rg rad u a te  n u rs in g  p ro gram s, so n urses, in  tu rn , can  

edu ca te  th e ir c lien ts at risk . A lth o ug h  h ea lth  fac ilitie s w ill h av e  system s and p ro to co ls  in  p lace  

and w ill tra in  n urses, b ack g rou nd  k n o w led g e  is v a lu ab le . H ea lth  care p ro v id ers  need  to b e  m ad e  

aw are  o f  th e  ev id ence so ch ang es can  b e  im p lem en ted  in  p rac tice . M ed ical s ta f f  sh ou ld  be 

p rov id ed  w ith  tra in in g  and ed ucation  and  the  ev id en ce  sho u ld  b e  p resen ted  to in itia te  changes in  

care. N ear ly  ev ery  e m plo yee in a h ea lth  care se ttin g  tha t p ro v id es  p ren a ta l care, fro m  lab 

p e rson n el to co d in g  and b ill in g  p e rso nn el, w ill b e  a ffected  b y  th e  chan ges in  p rac tice  and shou ld  

b e  m ad e  aw are  o f  th e  n ew  A D A  sc reen in g  g u id elin es  and  ev id ence b a sed  research .

E d u ca tin g  th e  p reg n an t w om an  is tru ly  th e  k ey  to  tu rn in g  th e  tid e  o f  o b esity  and  d iab e tes  

in  ch ild ren . A ll w o m en  sho u ld  b e  co un se led  and  ed uca ted  at th e  first p re-n ata l v is it o n  res tric tin g  

ex cessiv e  w e ig h t g a in  and  p rev en tin g  gesta tio na l d iabe tes . P reg nan t w o m en  w ith  d iab e tes  shou ld  

b e  adv ised  to m o d ify  th e ir d iet to p rev en t larg e  in c reases in  b lo o d  sugar. H and  ou ts and 

edu ca tio na l tak e-h om e m ate ria ls  w ith  specific  d ie ta ry  adv ice, g rocery  lis ts , rec ipes and 

ap p ro p ria te  m en u s w ill n eed  to b e  m ad e  av ailab le  and  g iven  to  each  d iab e tic  p reg n an t w om an. 

S e lf-m o n ito rin g  b lo o d  g lucose  (S M B G ) is a v ita l p a rt o f  th e  d iab e tic ’s d a ily  ro u tin e  to  tru ly  

avo id  h y p erg lycem ia . It sho uld  b e  tau g h t u sin g  a re tu rn  d em o n stra tio n  m eth o d  to  enhance  p a tien t 

u n d e rs tan d in g  o f  the  techn iqu e.

P hysica l ac tiv ity  is an essen tia l co m p o n en t o f  ev ery  h e a lth y  p reg nan cy . P reg nan t w o m en  

w ith  d iabe tes sho uld  b e  ed ucated  and en co urag ed  to  p a rtic ip a te  in  p hy sica l fitness ro u tin es and 

d a ily  activ ity , w ith  ap p ro pria te  m ed ica l c learance . A  m assiv e  p u b lic  h ea lth  ed uca tion al cam paig n  

to in fo rm  ind iv idu a ls , fam ilie s  and  co m m u n itie s  abou t th e  risk s  o f  ch ild ho od  o b esity  assoc ia ted  

w ith  d iab e tes  in  p reg n an cy  is an tic ip a ted  in th e  n ear  future.



C H IL D H O O D  O B E S IT Y : IN T E R V E N IN G  IN  U T E R O 38

P o l i c y .  T he  n ew  sc reen in g  gu ide lin es  from  th e  A D A  w ill u p se t sc reen in g  gu ide lin es  for 

h igh  risk  w o m en  as th ey  are cu rren tly  kn ow n . O rgan izatio n s, lik e  A C O G , are a lread y  

ch allen g in g  th e  A D A . It is exp ec ted  th a t new  p o lic ies  a re  n eed ed  to m an d a te  d iab e tes  sc reen in g  

in  h ig h  risk  p regn anc ies . T he  au tho r b e liev es  tha t h ea lth  care  fac ilitie s shou ld  w rite  p o lic ies  to 

in clu de  an A 1C  tes t a lo ng  w ith  th e  ad d itio na l m an d a to ry  p ren a tal te s tin g  at th e  first v is it fo r all 

h ig h  risk  p reg n an t w o m en. A s o f  A p ril, 2012 , th is is b e in g  p rac ticed  b y  p ro v id ers  w ith  the  L eech  

L ak e T riba l H ea lth  D iv ision . E v iden ce-based  p rac tice  sh o u ld  fo llo w  ev id ence-b ased  resea rch , 

and  in  som e cases fac ility  p o lic y  w ill b e  th e  d riv in g  fo rce  to im p le m en t this.

R e s e a r c h .  A d ditio na l ran d o m ized  con trol stud ies , w e ll-d esig n ed  c lin ica l stud ies and 

fo llo w -u p  stu d ies  w ill b e  n eeded  to add ress th e  fo llo w in g  questions:

1) W ill w e ig h t ga in  res tric tio n  in o verw eigh t and  o bese  p regn an t w o m en  red u c e  the 

in cid en ce  o f  gesta tio na l d iab etes?

2) W h at are th e  specific  b en efits  o f  d iet and  ex erc ise  th e rap y  for d iabe tic  p regn an t 

w om en?

3) H o w  do p rac titio n ers  sy stem atica lly  and  co st-e ffec tiv e ly  im plem en t th e  n ew  

tes tin g  reco m m en d a tio n s  set fo rth  b y  th e  A D A  fo r d iab e tes  in  p regnancy .

4) W ith  p regn an t d iab etics, w ill n o rm o g ly cem ia  from  m ed ica tio n  a lo ne  resu lt in  a 

red uced  risk  o f  o b esity  in  o ffsp ring , o r  are d ie t and ex erc ise  also  n ecessa ry?

5) W h at ro le  does p re -p re g n an cy  w eig h t p lay  in  g esta tio n a l d iabe tes?

6) Do o ffsp rin g  o f  d iab e tic  p reg n an c ies  ga in  w e ig h t m o re  q u ick ly  and  m o re  read ily  

w h en  com p ared  to o ffsp rin g  o f  n o n -d iab e tic  p reg n a n c ie s  w h en  th ey  fo llo w  the

sam e d ie ta ry  in tak e?



C H IL D H O O D  O B E S I T Y : IN T E R V E N IN G  IN  U T E R O 3 9

7) D o A m erican  Ind ian  ch ild ren  o f  d iabe tic  p reg n an c ie s  h av e an inc reased  risk  o f  

o b e sity  co m p ared  to C au casian  ch ild ren  o f  d iab e tic  p regn anc ies?

S u m m a r y

W ith  th e ir sem inal resea rch  n ear ly  30 years ago, P e ttitt, e t ah , (1983 ) d isco vered  that 

ex po su re  to m ate rna l d iabe tes can  co n tribu te  to  ch ild ho od  o besity  in  the  o ffsp rin g , rev ea lin g  an 

even  10-fold  h ig h e r ra te  o f  obesity . C u rren t resea rch  sup ports th is ev iden ce , and in d icates th a t in 

add ition  to d iabe tes , ex cessiv e  w e ig h t gain  in  p reg n an cy  m ay  also b e  d irec tly  assoc iated  w ith  

ch ild ho o d  o besity . A m erican  Ind ians are d isp ro p o rtio n a te ly  a ffected  b y  ch ild ho od  o b esity  and 

d iab etes, and th e  b u rd en  and sham e o f  o b esity  tha t m an y  A m erican  In dian  y ou th  carry  m ay  v ery  

w ell b e  p re -p ro g ram m ed  b efo re  b irth . T h ere  is a c ruc ial lin k  m issin g  in th e  efforts to  th w art 

ch ild ho o d  ob esity , and curren t p rac tice  gu ide lin es  n eed  to re flec t th e  ev idence . In terv en tion s to 

p reven t ex cessiv e  w e ig h t gain  and m an ag e  d iab e tes  in  p reg n an cy  h av e  redu ced  th e  risk  o f  

ch ild ho o d  o besity . G iv en  th e  ep id em ic  o f  ch ild ho o d  o besity  and the  p a ra lle lin g  ty p e  2 d iab e tes  in  

the  A m erican  In dian  p op u la tio n , im p lem en tin g  changes in  p ren a tal care  can  no lo n g er be 

delayed .

In 2011 th e  A m erican  D iabe tes A sso c ia tio n  low ered  the  th resh o ld s  for d iag no sin g  

g esta tion a l d iab e tes  and reco m m en d ed  specific  ea rly  sc reen in g  for ty p e  2 d iab e tes  in  h ig h  risk  

g roups. U n d o u b ted ly  th is  w ill re su lt in  m an y  m o re  p reg n an t w o m en  h a v in g  d iagn oses  o f  

d iabetes. P ro p er m an a g em en t afte r d iag no sis  m ean s th a t few er fetu ses at risk . E arly  sc reen in g  

and su b seq u en t in te rv en tio n s  m ean  m o re  o pp o rtu n itie s  fo r red u c in g  the  risk  o f  ch ild ho od  obesity , 

caused b y  a less than  o p tim al in trau te rine  env iron m en t. T he  In stitu te  o f  M ed ic in e  (2009) 

changed it g u ide lin es  for w e ig h t ga in  in  p reg nan cy , d em o n stra tin g  b e tte r fetal and m aterna l 

o u tco m es w ith  th e  n ew  lo w er w e ig h t ga in  g u ide lines. H ealth  care p ro fess io n a ls  need  to b e  m ad e
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aw are o f  the  s ig n ifican t lin k  b e tw ee n  m ate rna l d iab e tes  and  m ate rna l o b esity  and ch ildhood  

obesity . It is im p era tiv e  th a t the  n ew er gu id elines for d iag n o s in g  d iabe tes  in  p reg n an cy  and m o re  

res tric ted  w e ig h t g ain  d u rin g  p reg n a n c y  b e  im p lem en ted  to ensure  h ea lth ie r  fu tu re  g enerations  

for all w om en  and sp e c ifica lly  the  A m erican  Ind ian  p eople .
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A p p en d ix  A

IO M  W eig h t G ain  G uid e lines

P r e - p r e g n a n c y  B M I B M I  ( k g / m 2 ) T o t a l  W e i g h t  G a i n  

( l b s )

R a t e s  o f  

W e i g h t  G a i n *  

2 n d  a n d  3 r d  

T  r i m e s t e r  

( l b s )

U n d e r w e i g h t < 1 8 . 5 2 8 - 4 0 1

( 1 - 1 . 3 )

N o r m a l  W e i g h t 1 8 . 5 - 2 4 . 9 2 5 - 3 5 1

( 0 . 8 - 1 )

O v e r w e i g h t 2 5 - 2 9 . 9 1 5 - 2 5 0 . 6

( 0 . 5 - 0 . 7 )

O b e s e > o r  =  3 0 1 1 - 2 0 0 . 5

( 0 . 4 - 0 . 6 )

* C a l c u l a t i o n s  a s s u m e  0 . 5 - 2  k g  ( 1 . 1 - 4 . 4  l b s )  w e i g h t  g a i n  i n  f i r s t  t r i m e s t e r  ( I n s t i t u t e  o f

M e d i c i n e  [ I O M ] ,  2 0 0 9 )
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A pp en d ix  B

A m erican  D iab e tes  A sso c ia tio n  2011 S tandards  o f  M edica l C are

Diagnostic Criteria for Gestational Diabetes

92 mg/dl fasting blood glucose

180 m g/d l 1 h o u r  p o st 75 g ram  oral g lu co se  to le ran ce  te s t (O G T T )

153 m g/d l 2 h o u rs  p o st 75 g ram  O G T T

*Only one o f these values must be equaled or exceeded for the diagnosis o f gestational diabetes, 

and the test is to be administered 24-28 weeks gestation 

Diagnostic Criteria for Type 2 Diabetes in Pregnancy

F asting  p lasm a  g lu cose  g rea te r o r  equal to  126m g/dl, o r  an A 1 C  g rea te r  th an  o r equal to 

6 .5% .

* 7h is test is to be administered at the first prenatal visit with all high risk individuals, including 

all American Indian pregnant females.

(A D A , 2011)
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