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Children with Down Syndrome grow 
differently

• Prenatal - Birth weight mean 2.9 kg ( - 0.9sd )

• Infancy - most marked growth deficiency ( - 2.5sd by 3 yrs)

• Childhood - slow velocity periods of no growth (3-6/12)

• Adolescence - pubertal growth spurt does occur

• Adult height
– male - 157 cm (5’1”)
– female - 146cm (4’9”)



Guidance on weight monitoring

Presenter
Presentation Notes
Babies born with DS have lower than average BW and there is frequently concern about slow weight gain in the first months of life. Therefore, regular measurements of growth parameters are important.

Children in Nottingham with a diagnosis of Down’s Syndrome are seen in the immediate postnatal period by a member of the Down Syndrome Team, referred on to the Down Syndrome clinic and then, within the first 8 weeks, seen for follow up visits by the community health team consisting of Health Visitor and midwife. There is an emphasis on consistent growth recording.

Guidance on growth measurements can be found from the DS Medical Interest Group (UK and Ireland) who suggest that it is good practice to record height and weight frequently during the first two years of life using DS specific growth charts. Further guidance is available from NICE (Routine infant care, 72 hours: weight and head circumference, 6-8 weeks: weight, length and head circumference) and the  Healthy Child Programme –  Birth – 1 week: review and monitoring baby’s health, 1-6 weeks: if patient wishes or if professional concerns. Assessment of baby’s growth including weight in relation to length.  Ongoing review eg weight loss, 6-8 weeks: weight and length

In a previous unpublished study we found that many babies with Down syndrome did not regain BW until around one month, longer than the usual 10-14 expected for other babies.

This additionally collected growth data may guide us to a better service provision but also help us to a better understanding of the early growth pattern and could serve as an indicator to conduct a larger scale study to look into the reasons of this early growth pattern.








Guidance on monitoring

The UK Healthy Child Programme recommends

• Weight must be measured within the first 2 weeks to 
ensure birth weight is regained and that no more 
than 10% weight loss has occurred.

• Weighing at routine contacts only
• i.e. birth, 2 weeks etc.

• Babies should be weighed more frequently if there is 
concern about poor or excessive weight gain



Guidance on monitoring

DSMIG Guidelines for essential medical surveillance

• good practice to record and chart height and weight frequently in the 
first two years using the 2011 revised Down syndrome specific charts

• head circumference should be measured at birth and 6 weeks and 
charted on the Down syndrome charts. Subsequent measurements as 
clinically indicated. 



What do we know about early weight gain in 
babies without Down syndrome?

• “Babies should regain their birth weight by 10-14 days”

• Weight loss of up to 10% in first few days accepted as norm

• Limited data on neonatal weight loss /subsequent gain to support above

• Wright and Parkinson ( 2004) Arch Dis Child Fetal Neonatal Ed
• 961 healthy term infants

• Only 3% lost more than 10% birth weight

• 80% regained birth weight by 12 days

• Lighter babies lost less

• Growth charts misleading in first 2 weeks as make no allowance for neonatal 
loss



And what do we know about early weight 
gain in  babies with Down syndrome?

• Data  from NDSCR 2000-2009
• 4296 Live births 

• 38 weeks most common gestational age at birth (1053/4296 = 25%)

• Mean BW all gestations 2824 gram

• Mean BW 36 – 42 weeks 2979 g (3063 g – general population)

• Babies with Downs syndrome often appear puffy

• Weight loss may be greater than in the general population ( no 
evidence)



Time for children with Down syndrome to 
regain Birth weight 

Mark Chilvers, DSMIG presentation, Sept 1997

• Retrospective audit. Nottingham Down syndrome clinic

• 38 children. 15 with cardiac lesions.

• Average gestation 37 weeks. 

• Average birth weight 2840 g (NDSCR 2824g) 

• NG fed 35%. Breast 43%. Bottle 27% 

• Mean time to regain BW: 23 days



Objectives

• To evaluate the service provision for growth monitoring in 
children with Down Syndrome accessing the Nottingham 
Down Syndrome clinic

• Documentation and evaluation of growth parameters, 
feeding pattern and co-morbidities

Presenter
Presentation Notes
We conducted a service evaluation of growth monitoring in children with DS in our clinic to see how well we are measuring growth in the DS population. 

The aim of this scheme was to assess whether health care professionals in Nottingham are providing adequate service for the children recognised to have Down’s Syndrome in regards to their growth monitoring. We therefore explored how often the growth parameters were measured within 8 weeks following birth. 

In addition to the documentation of the frequency of the growth patter, we have also documented the measurements for weights, lengths, HC feeding pattern and co-morbidities of the children. This was done with parental consent.




Method

• Retrospective with informed parental consent

• Review of “red books” and medical notes for growth 
measurements, feeding pattern and medical information 
within 8 weeks following birth

• Included children born between 01/2006 and 05/2011

Presenter
Presentation Notes
Retrospective evaluation through review of the red books or medical notes of children attending the Down Syndrome Clinic.

Information gained by telephone if did not attend clinic

Children born between Jan 2006 and May 2011: reason: under 5’s

Children were excluded if there was no access to early weights eg at other hospital, cardiac unit etc or if no contact could be made with the families

Members of the Down Syndrome Team recorded the information which was placed on a excel database and data was analysed using descriptive methods.





Focus of this data

• Frequency and type of growth measurements

• Evaluation of growth pattern by ascertaining number of 
days until regain of birth weight

• Additional information sought on associated feeding 
regimes and co-morbidities



RESULTS



Feeding Pattern

Total Patients
31 (1 unknown)

Exclusive
Breast Milk

10

Breast Milk 
and Formula

11

Exclusive
Formula

6 

Mixed Feeding 
including 

High Energy
4

Presenter
Presentation Notes
Feeding pattern in one patient unknown



Associated Cardiac Disease

Total Patients
N=32

Non Cardiac
N=8 (25%)

Cardiac
PDA/PFO

N= 9 (28%)

Cardiac
Non PDA/PFO
N= 15 (47%)



Regain of birth weight in days
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Presentation Notes
green: regain of bw <= 14/7
red: date of BW regain unknown, late first weight beyond 14 days 
pink: date of BW regain unknown, frequency of weight measurements not allowing for comment
12 von 32 = 37.5 % did not regain BW within 14 days 



No. of babies reaching their birth 
weight by 14 days

• Only 14 /32 recorded as reaching birth weight by 14 days

• 7 more may have but recorded weights did not allow us 
to be sure what day weight was regained

• 12/32 had not regained birth weight by 14 days



Average No. of Days to Birth Weight Regain

N=32 

Max 59 

Min 5

Average 17.9

Median 17.5

Presenter
Presentation Notes
Whisker plot.

Comment: BW may have been regained prior to the date of meassurement, making the data inaccurate

Slow weight gain should prompt additional measurement of growth as recommended in all guidance. 






Frequency of growth measurements 
in first 8 weeks

Weight HC Height

Max 14 4 4

Min 3 0 0

Average 8.2 1.8 0.8

Median 7.5 2 1

Presenter
Presentation Notes


Background: The suggested frequency of growth measurement within the first 8 week of life is …
The majority of our weight measurements were taken by the Community Team HV/Midwife

The average number of weights taken were 7.5 in the first 8 weeks

Appropriately those who required High Energy Feeds were weighed more frequently in the first 8 weeks. 

None who were breast fed had >10 weights taken in the first 8 weeks

Those who had cardiac lesions were weighed more frequently especially those who had more complex cardiac lesions. 

Length was measured on average 0.7 times per patient 

This was most likely to be performed at the 8 week check

OFC was measured 1.68 times on average per patient 

When it was recorded once this was most likely to be at birth. 









average no. of weights by cardiac status
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Presentation Notes
Overall there were similar mean no of wts for each group by cardiac status – 
( mean for no cridac – 7. 25 
PDA/PFO  7.6 and cardiac disease 8.8
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Presentation Notes
BUT within each group there is consuiderable variabilty in no weights  This shows the no of weight meausrements by cardiac status group and weight gain
Within each group you can see that there is variabilty in no of times weighed with similar variation for each cardiac group
Ie in this sample the frequency of weighings did not correlate with the length eof weight gain nor many more measuremnets for complex heart disease

( mean for no cridac – 7.7 
PDA/PFO  7.6 and cardiac disease 8.8



Average No. of weight measurements by feeding regime 
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Presentation Notes
Small numbers but suggests that greater number of weights in those with mixed or supplemental feeding – ie possibly already a concern in these children



No. of Wt Measurements. vs feeding regime
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But variability in no of measurments in all groups  



Average Days to Birth Weight Regain 
Milk type and Cardiac Disease

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Breast milk only (Breast Feeding) (n=10)

Formula feeding only (Bottle) (n=6)

Mixed feeding excluding high energy formula (Breast and
Bottle) (n=11)

Mixed feeding including high energy formula (including
NG feeds) (n=4)

unknown

Cardiac 18.3 15.8 15.0 36.0 0.0

Non Cardiac 16.4 0.0 9.0 0.0 7.0

Total 17.1 15.8 13.9 36.0 7.0

Breast milk 
only (Breast 
Feeding) 

Formula 
feeding only 
(Bottle) (n=6)

Mixed 
feeding 

excluding 

Mixed 
feeding 
including 

unknown

Presenter
Presentation Notes
Regain time  mainly beyond 14 days
Generally non cardiac babies gained more quickly
Those taking longest to gain all had significant cardiac disease
Slowest are also  those who had hi energy – are we supplementing enough
But generally there were slow  and fast gainers in all groups



Summary

• Average time to regain birth weight was longer than 14 days. ( 
17.8 days)

• There was wide variability in how long it took to regain birth 
weight (range 5-59 days)

• Variability in length of time to regain occurred within each 
subgroup

• Those who were slowest to regain their birth weight were in 
general those who required mixed feeding including HE 
feeding.

Presenter
Presentation Notes

Birth weight regain was longer than 14 days on average, however this was dependant on when the measurement was taken as each child was not weighed daily. This may have led to artificial results as BW may have been regained prior to weight measurement. 
Need further standardised studies.



Summary

• Most babies in Nottingham were weighed frequently, probably 
more so than routine for other babies

• Other measurements were done less frequently

• The no. of times babies were weighed did not seem to be 
clearly related to cardiac status, type of feed or time to regain 
birth weight except for those on high energy feeds who were 
weighed more often

• There was no standardised protocol for weight measurement 
which may have led to artificial differences in birth weight 
regain

Presenter
Presentation Notes
Recording of length and OFC is poor.

Guidance recommends particularly if there are concerns that both length and weight should be measured


… and Children who were breast fed were not weighed more frequently

This may be due to the fact that if weight gain was a concern then patients moved to mixed feeding and therefore were weighed more frequently

Children who managed to exclusively breast fed are probably more likely to have fewer complications as they could gain sufficient calories through form of feeding.






Conclusion
• This evaluation confirms that babies with Down 

syndrome regain birth weight more slowly than 
unaffected babies

• Possible reasons include
• different feeding patterns
• co-morbidities 
• greater initial weight loss
• different normal growth pattern
• any combination of above



Conclusion
• Service provision for growth assessment with the first 8 weeks 

of life appears to be adequate for weight measurements

• There was lack of consistency in frequency of measurements, 
and/ or recording thereof.

• Decisions on offering nutritional support based on early growth 
patterns for the general population MAY not be applicable to 
babies with Down syndrome.



Future studies
• Prospective study of early growth patterns in children with 

Down Syndrome to establish early normal growth data

• Do babies with Down syndrome have greater neonatal weight 
loss than other babies?

• Is the nutritional intake for new born babies comparable  with 
other babies?

• Or is slower weight gain just due to less calories?



Better understanding of  early growth 
patterns in babies with Down Syndrome 

will help to ….

• Identify babies whose weight gain is a significant concern

• Reassure about those whose weight gain is appropriate 
for a baby with Down Syndrome

• Reduce unnecessary feeding interventions

• Ensure  appropriate feeding advice by health care 
professionals

Presenter
Presentation Notes
Further research is needed in order to establish the underlying reason for the (perceived) slower growth in DS children – which may or may not be abnormal
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