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Abstract
Objective: To evaluate the effectiveness of a health
visitor led intervention for failure to thrive in children
under 2 years old.
Design: Controlled trial, randomised by primary care
practice.
Setting: Newcastle upon Tyne health district.
Intervention: Structured health visitor management,
with dietetic, paediatric, and social work input as
required.
Subjects: 229 children (120 in intervention practices
and 109 in control practices) were identified as failing
to thrive by population screening during the first
2 years of life. Follow up was by home visit of a
research nurse and review of the childrens’ records at
age 3 years.
Main outcome measures: Follow up weight and
height and number of routinely collected weights.
Results: 95 of the 97 families offered intervention
completed at least the initial assessment. At follow up,
187 (82%) records were reviewed, and these suggested
that 15 (16%) controls were lost to follow up
immediately after the screening weight was taken
compared with only one child in the intervention
group. In the 134 (58%) families who consented to
home visits, children in the intervention group were
significantly heavier and taller and were reported to
have better appetites than childen in the control
group, although both groups were equally satisfied by
the services they had received. When the children
were last weighed, 91 (76%) in the intervention group
had recovered from their failure to thrive compared
with 60 (55%) in the control group (P < 0.001).
Conclusion: In failure to thrive, health visitor
intervention, with limited specialist support, can
significantly improve growth compared with
conventional management.

Introduction
Failure to thrive is a common problem in primary care
and paediatric practice. It usually results from a range
and combination of dietary, organic, and social factors,
leading to undernutrition.1 Failure to thrive is
therefore not ideally suited to hospital based manage-
ment. Slow weight gain in infancy has been associated
with subsequent stunting,2 developmental delay,3 and
even heart disease in adulthood.4 There have been few
successful trials of intervention, however, although two
non-randomised studies have suggested that a special-
ist multidisciplinary team with an emphasis on
increased energy intake5 and home based nurtural
support6 may improve growth outcomes.

Health visitors provide universal support and
surveillance for families with preschool children, and are
usually the first to identify children failing to thrive.
However, conventional management in hospital usually
makes no further use of the health visitor’s knowledge of

the family and contacts. We developed an intervention
which uses health visitors as key workers, and compared
its effectiveness with conventional management.

Subjects and methods
Subjects
Children were identified using a screening programme
that required a minimum of two weights to be entered
on the district child health computer for each infant: a
baseline weight at the 6-8 week check and a later
weight submitted by the health visitor, usually when the
infant was between 9 and 18 months old. The compu-
ter identified children as failing to thrive if the second
weight standard deviation score (SDS2) showed a fall
from the baseline weight (SDS1) at 6 weeks, after
adjustment for regression to the mean using the thrive
index method (defined as SDS2−SDS1 × 0.65).7 The
screening threshold used was a fall of 1.26 SD, equival-
ent to a centile shift from the 50th to between the 10th
and 3rd centile, which identifies the 5% of children
with slowest gain.7

Recruitment to the study began in October 1991
and continued for 2 years. All children resident in
Newcastle and born after October 1990 were eligible
for inclusion. When a pair of twins screened in, only
the first twin identified was included, otherwise there
were no exclusions. All data were checked by project
staff before cases were included. Compliance with the
screening programme by health visitors was not
universal, and during the study period 229 children
were identified as failing to thrive, a screening rate of
3% instead of the 5% expected (fig).

Allocation to treatment
Twenty of the 38 primary care teams in Newcastle
upon Tyne were randomly allocated by toss of a coin
to take part in the intervention. Each team comprised
1-3 health visitors who dealt with 30-150 births an-
nually. All children identified in these practices were
offered intervention, and those in the remaining prac-
tices constituted controls.

Intervention
The intervention was developed by the Parkin project,
a multidisciplinary group initially comprising a liaison
health visitor and a research paediatrician both of
whom worked on the project for half a working week,
and a paediatric dietician who worked half a day per
fortnight. The staff provided introductory training for
health visitors in the intervention practices as well as
twice yearly sessions thereafter.

In the intervention practices 120 cases of failure to
thrive were identified; 23 had no additional input
because they had recovered to above the screening
threshold before identification (figure). Of the 97 eligi-
ble children remaining, 95 (98%) received a standard-
ised health visitor assessment at a mean age of 15.6
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(range 7-35) months. This assessment documented
family information and the child’s medical and dietary
history. As the programme was designed to reflect eve-
ryday service conditions, subsequent input was only
provided if deemed appropriate by the health visitor
and if agreed by the family. At the outset the extra
management largely consisted of providing a definitive
diagnosis of failure to thrive and encouraging health
visitors to look for dietary problems. At the close of
recruitment, however, a programme involving staged
dietetic, paediatric, and social work input was available.8

Overall, dietician input was accepted by 78 (80%)
families. Once the families had completed a food diary
for 3 days they were usually visited by the dietician, with
the health visitor when special advice was offered.
Occasionally advice was relayed by the health visitor.
Unless there was active hospital involvement (16 (16%)
cases) a medical examination by the project paediatri-
cian was offered. This was taken up by 60/81 (74%) of
the families. After this the health visitor monitored the
family and forwarded weights to the project team until
the infant had recovered. In persisting cases (about one
third) the health visitors joined team meetings to
discuss future management. In 16 (16%) children a
referral was made for social work assessment either by
social services or, later in the study, by a dedicated
social worker; five others had already had social worker
involvement at the time of identification.

Children in control practices
The records of the 109 children identified in control
practices were checked by an independent research
assistant approximately annually during the study. This
assistant then retrieved weights and medical infor-
mation without notifying the health visitors. The
control health visitors received no additional training

or support and continued routine weighing of infants
in the baby clinic. If they were concerned about any
infant they were referred in a conventional manner.

Outcome study
A year after the close of recruitment all the children
were traced by a research nurse. The nurse offered a
home visit when the child was aged over 3 years to col-
lect basic demographic and medical information, as
well as the parents’ opinions, using a structured
interview. The infants’ weight and height, and parental
heights, were measured using portable electronic
scales and a Leicester height measure. Any weights in
personal child health records were transcribed. For all
children, clinic and primary care records were
reviewed, as well as hospital notes where necessary, to
extract all recorded weights and medical information.
The Newcastle ethics committee approved both the
trial and the outcome study.

Analysis
Initial power calculations suggested that with 90%
uptake there would be 90% power to detect a
difference of 0.4 SD in weight or height. The growth
data were transformed into SD scores compared with
national standards,9 except for a child with Down’s syn-
drome, when the Down’s standard was used. The
prestated outcome measures were height and weight
and number of routine follow up weights. Univariate
comparisons were calculated by t test and ÷2 analysis.
The role of potential covariates was explored using lin-
ear regression specified as a two level model (practice
and individual) using the software package MLn.10

Results
At follow up beyond age 3 years, records were reviewed
for 95 (79%) children in the intervention group and 92
(84%) controls. The last weights recorded (including
those collected at the home visit) were beyond the age
of 3 years in 74 (62%) children in the intervention
group and 65 (60%) controls, and beyond 2 years in 85
(71%) children in the intervention group and 72 (66%)
controls.

Both groups had shown early onset of failure to
thrive, crossing the screening threshold at around
6 months (table 1). The screening weights for controls
were collected slightly later, possibly because health
visitors were aware that no clinical input would result.
By this time there was a longer mean fall (thrive index)
in weight. Both groups, however, reached the same
lowest points at similar ages, suggesting that this repre-
sented the same underlying growth trajectory (table 1).

As would be expected from the study protocol, 92
(97%) of the intervention children whose records were
reviewed had more than three routine weights after
their screening weight. Controls, however, had far
fewer weights, with 15 (16%) having none after the
screening weight, five of whom had had severe failure
to thrive when last measured (thrive index < − 2.0). A
further 31 (34%) controls had only one or two
subsequent routine weights, of whom 22 still met the
screening criteria for failure to thrive when last
weighed.

Only 10 cases of major organic disease were found
(five in the intervention group and five controls) while

Children eligible
for screening

(n=7143)

Confirmed cases identified
by screening

aged 6-15 months
(n=229)

Intervention practices
(n=120)

Follow up study
aged 3 years

Control practices
(n=109)

Randomisation

Offered health visitor
assessment and intervention

aged 7-35 months
(n=97)

Standard
management

(n=109)

Early recovery
follow up only

(n=23)

Lost to late
follow up
(n=15)

Lost to late
follow up
(n=12)

Visit and record review (n=58)

Visit only (n=10)

Record review only (n=37)

Visit and record review (n=61)

Visit only (n=5)

Record review only (n=31)

Recruitment of subjects and their progress through programme
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15 (13%) children in the intervention group and 12
(11%) controls had minor but possibly contributory
conditions. Eighteen (15%) children in the intervention
group and 14 (13%) controls had been seen at hospital
for relevant organic conditions, and 15 (13%) children
in the intervention group and 24 (22%) controls were
seen solely for investigation of their failure to thrive,
where input varied from one or two outpatient visits to
prolonged admission.

Sixty eight (57%) infants in the intervention group
and 66 (61%) controls were visited at home by the
research nurse at a mean age of 45.2 months (range
34.5-55.1 months). The low response was largely due to
non-consent (38 intervention; 34 controls). Two children
in the intervention group had died (meningococcal sep-
ticaemia and hepatoma) and three families in the inter-
vention group and one in the control group were not
approached for various practical reasons such as pend-
ing care proceedings or maternal illness. Nine (7.5%)
families in the intervention group and eight (7.3%) in
the control group had moved away or were untraceable.
Those infants visited, however, were of similar severity to
the cohort as a whole (table 1), and children in both the
intervention and the control group had similar initial
growth and social characteristics.

Anthropometry at this visit showed that both
groups had caught up with their weight gain, but chil-
dren in the intervention group were significantly
nearer to their expected weight, a difference little
affected by adjustment for initial severity and age of
assessment. Age and severity at screening proved not
to be independently predictive. The children in the
intervention group were also significantly taller, but
after adjustment for parental height this difference did
not attain statistical significance (table 2). When the last
available weights for all children in the cohort were
also compared (heights had not been collected consist-
ently) these similarly showed a significant effect of
intervention, which persisted after adjustment for
initial severity and differing length of follow up (table
2). At last follow up, 91 (76%) children in the interven-
tion group and 60 (55%) controls had recovered to
above the screening threshold (P < 0.001, ÷2).

Eliciting opinions at the home visit about the service
received was not straightforward, as 10/68 (15%)
parents in the intervention group and 19/66 (29%) con-
trols were unaware of any previous problem with
feeding or growth (P = 0.048, ÷2). Mean parental ratings
were, however, similar for both groups for health visiting
input and the worry generated by weight monitoring,
while parents in the intervention group rated their
child’s appetite as currently significantly better (table 3).

Discussion
This study suggests that, compared with conventional
management, a treatment programme for failure to
thrive delivered by health visitors using strict diagnostic
criteria and assessment protocols, with limited addi-
tional support, results in a weight gain of around half an
intercentile space using UK charts, equivalent to about
550 g. This was despite only just over half of the
intervention group receiving the full programme,
because a fifth showed prior spontaneous recovery and
another quarter exercised their right to decline aspects
of the programme. The fairly low levels of compliance

Table 1 Baseline characteristics of families in intervention and control groups

Variable Intervention group Control group Mean difference 95% CI difference P value*

No in cohort 120 109

Birthweight (SD score)† −0.43 −0.29 −0.15 −0.45 to 0.16 0.34

Age fell below screening threshold (months)‡ 7.0 7.2 −0.19 −1.3 to 0.88 0.72

Age at screening weight (months) 10.8 12.0 −1.2 −2.5 to 0.11 0.07

Thrive index at screen −1.7 −1.9 0.12 −0.02 to 0.23 0.09

Age at lowest recorded thrive index (months) 15.9 15.1 0.80 −1.72 to 3.3 0.54

Lowest recorded thrive index −2.2 −2.2 0.008 −0.16 to 0.18 0.93

No of males (%) 64 (72) 54 (46) 0.57§

Ever below 2nd weight centile 86 (72) 76 (70) 0.74§

Home interviews:

No of families interviewed 68 66

Age at lowest recorded thrive index (months) 13.5 16.6 −3.0 −6.3 to 0.2 0.06

Lowest recorded thrive index −2.0 −2.1 0.07 −0.12 to 0.26 0.46

Family status:

No car 25 (37) 28 (44) 0.45§

No employed parent 20 (30) 22 (34) 0.62§

Rented housing 29 (43) 35 (54) 0.22§

*t test unless stated otherwise.
†Information available for 110 intervention, 100 controls.
‡Calculated by interpolation between last weight age above screening threshold and first weight age below.
§÷2 test.

Table 2 Results of anthropometry at home visit and last follow up

Intervention
group

Control
group P value*

Adjusted
mean

difference†
95% CI

difference

No at home visit‡ 68 65

Age (months) 44.3 46.1 0.01

Weight (SD score) −0.93 −1.29 0.044

Weight deficit§ −0.54 −0.90 0.016 0.33 0.02 to 0.64

Height (SD score) −0.79 −1.13 0.034

Height deficit¶ −0.28 −0.58 0.061 0.31 −0.12 to 0.72

No at last follow up 120 109

Age (months) 40.6 36.8 0.029

Weight (SD score) −1.16 −1.49 0.019

Weight deficit§ −0.82 −1.17 0.005 0.28 0.08 to 0.49

*t test.
†Two level model (practice and individual) adjusted for thrive index at lowest point and age at assessment.
‡Occasional measurements were not available: number of children in intervention group vary from 67-68,
and for controls from 60-65.
§Adjusted for early weight=thrive index.
¶Adjusted for parental height: deficit=height SD score minus mid-parental SD score.
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with the follow up home visit were also disappointing,
but compliance rates were similar in both arms, and
those interviewed were representative of the original
group. It is fortunate, however, that routine follow up
weights were also retrieved for a high proportion of the
group, which also showed a significant treatment benefit.

The severity of failure to thrive found in this cohort
was similar to previous population studies, as was the
tendency to spontaneous recovery,3 6 but previous ran-
domised trials of similar interventions have shown
largely null results.11–13 However, previous trials relied
on referred cases, with some treatment offered to all.
Because we used population screening we were able to
simply track the control group through the conven-
tional process of identification and referral without
modifying their management. This approach, however,
limits the availability of information on both the
progress of the infant and the management they
receive. We do know that while a third of infants were
referred to hospital, it seems likely that another third
were not recognised as failing to thrive; weighing
ceased shortly after the screening weight, before recov-
ery, for a third of children in the control group and a
third of parents in the control group were unaware of
any earlier problems. This is consistent with Batchelor’s
finding that only 50% of children below the 3rd weight
centile were known to health visitors.14 Much of the
increased effectiveness in the intervention group could
be because more of the cases had been recognised and
offered any treatment. A substantial number of
children both in the intervention (n = 33) and in the
control (n = 38) group were seen at hospital despite
low levels of organic disease. If such referrals could be
diverted the savings would justify the limited additional
dietetic and paediatric input required to support man-
agement by health visitors.

This trial presented a huge challenge methodologi-
cally and logistically and it inevitably has its limitations.
However, it represents a rare example both of a trial of
any treatment in failure to thrive and of the
effectiveness of any management by health visitors. We
suggest that these are encouraging results that would
justify this approach being more widely adopted, and
that this model of health visiting practice might also be
applied to the management of other conditions.
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Table 3 Parents’ ratings at home interview of service received, and perceptions of child’s early problems using Likert scales. Values
are means (SD)

Intervention group Control group P value*

Service received from health visitor (1=bad, 5=excellent) 4.1 (0.96) 3.8 (1.1) 0.11

How often saw health visitor (1=very worried, 5=exciting) 3.4 (0.98) 3.2 (0.98) 0.15

How did you feel about getting your child weighed? (1=very worried, 2=excited) 2.7 (1.6) 2.9 (1.2) 0.62

How would you describe your child’s appetite (1=very poor, 5=eats all the time):

At one year? 2.5 (1.7) 2.9 (1.9) 0.17

At time of interview? 3.4 (1.6) 2.9 (2.0) 0.03

Total† 68 66

*t test.
†Up to one case and three control responses missing for individual questions.

Key messages

x Supporting health visitors in the recognition
and management of children under 2 years of
age with failure to thrive resulted in closer
follow up and significantly better long term
weight and height gain than conventional
hospital based management

x In the control group, 15-30% of cases of failure
to thrive remained unrecognised by the clinical
team

x Although a third of cases of failure to thrive
were seen at hospital, only 5% had major
organic disease
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