Randomized Controlled Trials


Updated:  5/25/10 &3/28/2014
Akcan et al., 2009

PT, RCT of 30 mins KC before and 10 mins after an invasive
 procedure.  PIPP scores lower during and after procedure in KC than 
incubator 
Ali & Lowry, 1981

FT

Anderson, Chiu et al., 2003
FT, RCT amount of KC in NICU was extremely small

Bergman & Jurisoo, 1994

FT and PT, care in the bush

Bergman et al., 2004

PT, RCT over 1st 6 hours postbirth, Looked at cardiorespiratory 





Stability using SCRIP score and # of times values left normal range

Bier et al. 1996


PT, RCT

Bystrova et al., 2003

FT,RCT,  foot temps rose higher and remained higher in KC than 2





Other groups.
Carfoot et al., 2004

FT, RCT of success of 1st Breastfeeding

Carfoot et al., 2005
FT, RCT, difference in infant temp 1 hr postbirth, difference in # of moms who prefer same treatment in future.  No differences in success of 1st BF, or exclusive BF rate at 4 months.

Cattaneo et al., 1998

PT

Cerezo & de Leon, 1992

Charpak et al., 1994

PT,RCT, and report of mortality at one year age

Charpak et al., 1997
PT, RCT of 382 KMC and 364 routine care preemies up to term age. In same hospital when randomized but as soon as put into KMC group moved to other hospital to learn KMC.  No diff in mortality risk, growth, nosocomial infections were more frequent in controls and hospital stay was 1.1 days shorter for KC(sig diff). 
Charpak et al., 2001

PT, RCT, 1 year FU

Chermont et al., 2009
FT, RCT of KC, dextrose 25% water, no analgesia and KC + dextrose 25% water to reduce pain.  Dextrose water reduced DURATION of pain, KC reduced LEVEL and DURATION of pain, and dextrose + KC worked best and did better than either separately.

Chiu & Anderson 2009

PT, RCT of early KC and intermittent KC over next 5 days. Interaction 





by feeding and play scales of NCAST at 6,12, and 18 months.  





Negative finding in that KC had lower play scores at 6 months, no 





other sig diffs.

Christensson et al., 1998

FT temperature findings

Christensson et al., 1995

FT
Christensson et al., 1996

FT
Christensson et al., 1992

FT
Chwo, Anderson et al., 2002
PT, RCT of 2nd day of life  60 mins of KC.

Conde-AGudelo et al. 2003,2007
PT, NEED MORE and BETTER RCTS- problems are blinding of data

 collectors, what happens to drop out and complete follow-up.
Craig, et al., 1982
FT maternal perception as result of 1 hr of KC vs 10 minutes of swaddled holding immediately after delivery.-
Curry, 1979
FT. 15 min-1 hr of KC vs. wrapped holding at birth: temperature


And attachment outcomes.

De Almeida et al. 2010
PT, RCT of 23 KC vs 23 controls on EXCLUSIVE BF (higher in KCs at discharge, term age, and 3 months age)

De Chateau et al.
FT, RCT of 15-20 mins of KC in 1st hour after birth.  See Wiberg too

Dept. Mat-Inf Nrsg et al., 2008
PT, RCT, VLBW of KC (routine, standard) vs KC + daily massage.  KC + massage group had 7 days earlier discharge and fewer infections than KC alone group.  Same as Mendez & Procianoy, 2009.

De Sousa et al., 2008
PT, RCT for pain 3 groups: incubator; KC for 10 min before & during heel stick, incubator + glucose 2 min before heel stick. KC was better. Cite this as Freire because that is how pubmed cites the reference.
Dodd 2007
PT, RCT of 14 Kc and 17 traditional swaddled holding for one hour each day for three weeks starting at 32 wks pma.  No difference in vagal tone but daily wgt gain was higher in KC.

Dordevic et al., 2008
FT,RCT. looking at maternal health (anemia, lochia, involution, length of stay) with and without KC

Durand et al., 1997
FT, check to see if this is RCT of three groups:  KC, radiant warmer, and cot groups, I think.

Erlandson et al., 2007
FT, 30-120 minutes of paternal KC produced less crying and earlier sleep and more adaptive prefeeding behavior than being in cot.

Erlandsson et al., 2008
FT, babies in pat kc have larger breath volumes and cried less than cot babies.

Ferber & Makhoul, 2004
FT, 60 min KC in 1st 1 ¼ hours of birth increased sleep length, amt of quiet sleep, decreased extensive movements, increased  flexor movements, and is stress preventer. 

Feldman & Eidelman, 2003
IS NOT AN RCT!!!IT is two hospitals, one for the controls and one for theexperimentals, so it is a quasi-exp cohort study
Feldman et al.2002, 2003
Same as Feldman & Eidelman, 2003
Freire et al., 2008
PT, RCT of 3 groups for pain management. Same as de Sousa et al., above.

Gathwala et al., 2008
RCT of 110 preterms and maternal attachment (more involvement by mothers and spent more time beyond usual caretaking with infants, left babies without them less, derived greater pleasure from baby than controls.

Ghavane  et al., 2012

PT, RCT, micropreemies, 24/7 KMC ward vs NICU incubator showed





no differences in apnea,BF, hypoglycemia,hypothermia, sepsis, 





morbidity, mortality, and weight gain but LOS was 11 days shorter 

Gitau et al., 2002
PT, RCT of stress

Gouchon et al. 2010
FT, RCT of KC starting 41-61 mins post elective C/S (17) vs 17 dyads who got routine care, KC started when mom in postpartum room. No hypothermia, KCers latched sooner and more were BF at discharge.

Hake-Brooks & Anderson 2008
PT, RCT of very early KC. More KCers breastfeeding at 6 months than controls.

Handlin et al., 2009? 
FT, RCT?  need full article to tell but this group usually does RCT. Looking at ACTH and cortisol in 5 different groups of moms on PPday 2 during a breastfeeding.

Hickson et al, 2006
PT, RCT, Overall developmental quotient and personal-social, hearing-language, eye-hand coordination and performance, but not motor, sub scales were higher in KC group and controls but differences were NOT significant

Holditch-Davis et al. 2013
PT, RCT of ATVV (massage+auditory+vestibular) vs KCvs education only




(control).  Mothers in all treatment
groups like the treatment and had




equal satisfaction and want to do things for their babies.

Huang et al., 2006
FT, RCT of KC vs. radiant warmer after C/S in post-op recovery room. Kcers were warmer and more had reached normal body temp by 4 hours post birth


Johanson et al 1992
FT/PT RCT of birth KC which was as good as swaddling and oil massage in keeping babies warm. PT and FT data collapsed together

Jonas et al., 2007
FT, RCT, skin temp during KC at 2 days postpartum was higher when first placed in KC in moms with epidural analgesia than in controls (moms who had not had epidural analgesia), but their temperature did not rise and the control groups temp did continuously rise.  Epidural hampers maternal control of infant temperature during KC.

Johnston et al., 2003
PT, RCT (own controls, cross over design) of Pain. Pain is less in KC

Johnston et al., 2008a
PT, R cross over), VLBW,  Pain is lower in KC and recovery is faster than prone swaddled in incubator.

Johnston et al., 2008b.
PT, Rcross-over but both conditions had KC (one had KC+rocking, singing, sucking) and other was KC alone) No diffs in pain response between conditions. 

Kadam et al., 2005
PT, RCT. Many advantages to KMC (Incr. SaO2, less hypothermia)

Kashaninia et al. 2008
FT, RCT of 10 min of KC forvitamin K shot vs. being in crib.  Lower NIPS pain score, shorter duration of crying, and 30 KCers did not cry at all with vitamin K shot.

Kennell et al., 1974
FT, 1 hr of KC immed. after birth vs. controls. Moms showed more attentiveness during physical exam at one year than controls.
Kirsten & Kirsten, 2000
PT, RCT, intermittent KC + BF sig. reduced # of NEC cases

Kirsten et al., 2004
PT, RCT, intermittent KC + BF on weight gain

Kirsten & Weyer, 2006
PT, RCT, intermittent KC + BF sig reduced # of transfusions and costs

Klaus et al., 1972
FT, 1 hr KC immediate after birth vs. controls. Moms showed more affectionate behaviors one month later than controls. 

Kostandy et al., 2013
FT, RCT of KMC vs no KMC for Hep B Vaccine in term infants. Less crying, sooner return to calm, and trend toward faster HR recovery in KC than no KC group.
Lai et al., 2005
PT, RCT. No differences in HR, RR, SaO2 over 3 days of KMC+Music, but more quiet sleep, less crying, and daily improvement in maternal state anxiety.

Ludington-Hoe, et al. 2000
PT, RCT. Toe temperature increased significantly in KC group

Ludington-Hoe et al., 2003
PT, RCT, Abstract, improved sleep in KC group
Ludington-Hoe et al., 2004
PT, RCT

Ludington-Hoe et al., 2005
PT, RCT.  Shorter duration of crying during KC heelstick than incubator heelstick. 

Ludington-Hoe et al., 2006
PT, RCT, Sleep study showed better sleep organization, fewer arousals from sleep, and longer quiet sleep duration in KC than controls.
Lyngstad et al. 2014
PT, R cross over of diaper change inincubator with mom present one day and other day diaper change in KC. HR, SaO2, stress (skin conductance) showed diaper change is stressful and much less stress in KC diaper change.

Marin et al., 2010
FT, RCT of birth Kc that increased frequency of exclusive bf at discharge, increased infant temp by 0.07C, and decreased placental expulsion time.

Marin-Gabriel et al., 2013
FT, RCT of KC+BF, KC +Sucrose, KC alone, Sucrose alone and KC+BF was





 way superior in reducing crying and NIPS pain to heel stick. 
Nolan & Lawrence, 2009
FT, RCT of 25 infants who got three types of KC (ventral to ventral, 




ventral to lateral, cradle hold on mother’s side under axilla) that started 




> 30 mins post birth compared in PACU to 25 controls who were not in 



              PACU KC infants had better HR, RR, and temp stabilization and lower 




cortisol levels than controls.  KC moms had less anxiety and more 




satisfaction with their care.  REALLY IS PACU which is EARLY PP   

Svenson et al., 2013
FT, RCT of BF+KC vs BF alone to help with severe latching on problems.




Those who had the treatment had shorter time from treatment onset to successful 




latching on and moms had more positive feelings of Bf success than controls.

Mendez & Procianoy, 2009
Review of Dept. of maternal-Infant Nursing, et al., 2008 which was RCT of routine of KC with VLBW(standard care) vs. KC + daily massage. KC + daily massage were discharged 7 days earlier and had fewer infections than KC alone group.  I think this is really Procianoy et al., 2009, and higher MDI but not sig higher PDI
Miles et al., 2006
PT, hospital randomized, not subjects. One hosp gave KC, the other routine care, given four weeks of KC and compared to preterms who did not get 4 weeks of KC every day by 42weeks PMA. No diffs betw/ grps in discharge behavior, pain from immunization, memory, behav at one year.  Cannot recommend resource allocation when no diffs.

Mizuno et al., 2004
FT, RCT, infants who got 63.7 minutes of KC immediately after birth had enhanced recognition of own mother’s milk odor and  BF 1.9 months longer

Mooncey et al., 1997
PT, RCT, 

Moore 2005, 2006
FT, RCT.  Better breastfeeding with KC.
Nagai, et al., 2010
PT, RCT of 24/7 KMC beginning within 24 hours of birth (Early KC) and controls that get 24/7 KC after first 24 hours of birth as routine and once stable (off of oxygen support).  Birthweight loss in first 24 hours was significantly lower in Early KC group.

Neu et al., 2010
PT, 8 wks of KC at home and then testing of cortisol at 6 months. KC group had better co-regulation than blanket and control holding groups

Neu et al., 2013
PT, 8 wks of KC in NICU and at home and tested on Assessment of Preterm Infnat Behav at end of 8 weeks of treatment. KC and blanket groups had better health, robust crying and energy than controls, but most other developmental indices were not different between grps).

Neu et al., 2014


PT, RCT, 79 preterms 32=35 wks GA, co-regulation of salivary 




cortisol over one
 hour (at 30 minute and again at 60 minutes) of KC




holding at home vs swaddled holding did NOT occur in either group.

Nimbalkar et al., 2012
PT, RCT cross over double blind of 15 mins of KC to reduce heel stick pain and it did so significantly in HR, infant behavior and grimace, and PIPP score

Nimbalkar et al. 2014
PT,late Preterm, RCT of 50 having KC starting 3 0min-1 hour postbirth for first 24 hours postbirth  ( got 16.98 hours of KC in first 24 hours of life and spent second  24 hours of life in conventional care) vs conventional care of NO kc for first 24 hours. All infants had HR within normal limits. KC infants warmer and only 4% had hypothermia vs. 32% of controls. Newborns in the SSC group achieved rapid thermal control as compared with the control group. Early SSC for 24 h after birth decreases incidence of hypothermia for initial 48 h of life.
Ohgi et al., 2002
PT. RCT with historical control

Procianoy et al., 2009
PT VLBW, RCT  of massage alone vs massage+KC and massage + KC had better MDI  (PDI increased by not sign) up to 6 months and  had shorter length of stay and fewer infections. 
Ramanathan et al. 2001
PT.

Schanler et al., 2005
PT, RCT comparing mothers milk, preterm formula and donors milk groups on infectious events (late onset sepsis, meningitis, NEC, UTI) and considered # of episodes and duration in minutes of KC provided.  Amount of KC per se did not correlate with number of infection related events, but mothers milk did and all mothers and fathers in mother’s milk group gave significantly more episodes and more minutes of KC than moms and pops in other groups.

Schneider et al. 2012
PT, RCT from Charpak. 16 year follow up showing improved motor function in the KC group as compared to controls.  Did  trans-cranial magnetic stimulation.  See Wood 2012 too on KC bib, not this list

Senarath et al., 2007

FT, RCT of hospitals that got WHO’s Essential Newborn Care and 





those that did not. Training increased BirthKC by 1.5 times that of 





baseline (50% occurrence).

Shiau, 2000 (Chinese)

FT.  Crying and Sleep were better in KC group

Sloan et al., 1994


PT, RCT of 128 KC and 147 incubator baby. Fewer illness, infection

and readmits inKC group and lower cost in KC.. No diffs in weight, # 

of women BF, mortality risk,

Suman et al., 2008

PT,  RCT of 103 babies in each group. Better daily weight gain, head 





circumference, length in KMC group, fewer KMC babies had 





hypothermia, hypoglycemia, sepsis,  and more KMCer exclusively 





breastfeeding and no difference in length of stay. KMC continued at 





home. 

Svenson et al., 2013

FT, RCT of severe latch on problem kids who get KC+BF(n=53) or





who get BF alone(n=50). Treated kids had shorter time from treatment 





to successful latch and moms had more positive sense of Bf success 





than controls.

Taylor, 1985


FT, RCT of Birth KC to initiate BF.  More birth KC infants initiated

BF than non-birth KC infants.
Thukral et al. 2012
FT, RCT of KC for two hours after birth vs. control who got no KC. Feeding videotaped at 48 hours and at 6 mos. KC did not create difference in BF behaviors at discharge, but increased exclusivity of BF at 48 hrs and 6 mos.

Wiberg et al., 1989

FT, RCT, 3yr follow up of de Chateau studies.

Widstrom AM, et al. 1987

FT RCT. Gastric suctioning stops Breast seeking behaviors. 
.

Worku & Kassie, 2005
PT, RCT,  Less mortality, more babies discharged by 7th day of life in KMC group than conventional care.

