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ABSTRACT 

Introduction. The ‘Raising Healthy Kids (RHK) health target’ recommended that children identi-
fied as having obesity [body mass index (BMI) ≥98th centile] through growth screening at the B4 
School Check (B4SC) be offered referral for subsequent assessment and intervention. Aim. To 
determine the impact of the ‘RHK health target’ on referral rates for obesity in Aotearoa New 
Zealand (NZ). Methods. A retrospective audit was undertaken of 4-year-olds identified to have 
obesity in the B4SC programme in Taranaki and nationally in 2015–19. Key outcomes were: ‘RHK 
health target’ rate [proportion of children with obesity for whom District Health Boards (DHBs) 
applied the appropriate referral process]; Acknowledged referral rate (proportion of children with 
a referral for obesity whose referral was acknowledged by DHBs); and Declined referral rate 
(proportion of children offered a referral for obesity who declined their referral). Results. Data 
were audited on 266 448 children, including 7464 in Taranaki. ‘RHK health target’ rates increased 
markedly between 2015–16 and 2016–17 following the health target implementation (NZ: 
34–87%; P < 0.0001, Taranaki: 21–68%; P < 0.0001). Acknowledged referral rates also increased 
post-target nationally (56–90%; P < 0.0001), and remained high in Taranaki over the 4-year period 
(ranging from 89 to 99%). However, there were notably high Declined referral rates across NZ 
(26–31%) and in Taranaki (although variable: 38–69%). Discussions. The ‘RHK health target’s’ 
focus on referral rather than intervention uptake limited the policy’s impact on improving preschool 
obesity. Future policy should focus on ensuring access to multidisciplinary intervention pro-
grammes across NZ to support healthy lifestyle change.  

Keywords: B4 School Check, childhood obesity intervention, health target, healthy lifestyle 
change, multidisciplinary intervention programme, preschool, referral, Whānau Pakari. 

Introduction 

Halting the rise of childhood overweight by 2025 is one of the World Health 
Organization’s (WHO) global nutrition targets.1 Excess weight tracks from childhood 
into adolescence and adulthood,2,3 and is associated with long-term adverse outcomes;4,5 

therefore, addressing this issue in early childhood is important. However, curbing 
increasing rates of childhood overweight and obesity remains a considerable challenge, 
with estimates showing no progress in curbing rates of overweight in any country-income 
group since 2000.6 Currently, an estimated 38.3 million children aged <5 years are 
affected by overweight or obesity globally,6 and it appears that insufficient headway 
has been made to achieve the WHO’s childhood overweight target.6 

Aotearoa New Zealand (henceforth referred to as NZ) has one of the highest rates of 
childhood overweight and obesity among the Organisation for Economic Co-operation 
and Development (OECD) and European Union countries.7 According to the NZ Health 
Survey, 13% of children aged 2–14 years are affected by obesity.8 Indigenous Māori 
children (18%), Pacific children (35%), and children residing in the most socioeconomi-
cally deprived areas (20%) consistently experience much higher obesity rates than 
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children from other ethnic groups and those living in areas 
of lowest deprivation.8 For children aged 2–4 years, obesity 
prevalence sits at 6%.8 

Growth in NZ preschool children has been monitored 
since the implementation of the B4 School Check (B4SC) 
programme in 2008.9 The B4SC is a nurse-led health check 
of 4-year-olds including height and weight measurements, 
which screens for and addresses any potential health, devel-
opmental, behavioural or social problems prior to school 
entry.10 Therefore, the B4SC offers an opportunity to iden-
tify weight concerns and families in need of appropriate 
weight management services.11 With population-based 
research showing that the most rapid weight gain among 
adolescents affected by overweight or obesity occurs during 
the preschool years,12 this is a critical period to screen for 
excess weight. Since its introduction, the B4SC has also 
provided the most comprehensive picture of overweight 
and obesity in the NZ preschool population. Research sug-
gests levels of childhood overweight and obesity declined 
slightly in NZ 4-year-old children between 2011 and 2019.13 

Despite this, approximately 6700 (12.5%) 4-year-old chil-
dren were estimated to be affected by obesity in 2018–19.13 

In 2016, a new national health target known as the 
‘Raising Healthy Kids (RHK) target’ was embedded within 
the B4SC programme by the NZ Government, stating that ‘by 
December 2017, 95% of obese children identified in the 
B4SC programme will be offered a referral to a health pro-
fessional for clinical assessment and family-based nutrition, 
activity and lifestyle interventions’.14, p. 3 The expectation 
was that any children identified with obesity at the B4SC 
would be referred on for further assessment and manage-
ment15 – a process mandated by reporting to the Ministry of 
Health (MoH) for the ‘RHK health target’.16 However, there 
was no standardised process for management nationwide, so 
management may have included general practitioner, com-
munity dietitian, public health or practice nurse, or multi-
disciplinary team input, depending on what was available in 
the region a child was referred. Within the Taranaki District 
Health Board (DHB) (a mixed urban–rural region of NZ), 
Whānau Pakari, a region-wide multidisciplinary assessment 

and intervention programme for healthy lifestyle change, 
was available to support children and adolescents identified 
with obesity over the time of the audit. It was able to accept 
referrals from the new target into its existing programme.17 

Quarterly progress towards the ‘RHK health target’ within 
NZ’s 20 DHBs and nationally was reported by the MoH. 
Although the first quarter of national reporting (quarter 
one 2017–18) did not meet the 95% threshold, the target 
was met consistently through to the fourth quarter of 
2019–20.18 The ‘RHK health target’ monitoring was relaxed 
in June 2018, with the NZ Government calling for a new set 
of performance measures to improve health outcomes. 
Nonetheless, DHBs continued to report against the current 
suite of health targets (including the ‘RHK health target’) 
while new measures were under development. The national 
health targets have since been replaced by a Health System 
Indicators Framework, which was implemented during 
2021–22.19 

Despite national reporting, to our knowledge, there has 
been no published data describing the impact of the national 
‘RHK health target’ on referral rates for preschool children 
identified with obesity before and after its introduction. This 
study aimed to determine the impact of the ‘RHK health 
target’ over time on referral rates for preschool children iden-
tified with obesity at the B4SC in Taranaki, and nationally. 

Methods 

A retrospective audit was undertaken of data on preschool 
children screened for growth concerns within the fiscal years 
(1 July to 30 June) from 2015–16 to 2019–20 in the B4SC 
programme, both in Taranaki and nationally. The study 
period covered years before and after the introduction of 
the ‘RHK health target’. The audit focused on children iden-
tified with obesity [ie body mass index (BMI) ≥98th cen-
tile]. This BMI cut-off is recommended for use by the MoH 
nationally for defining obesity for children aged 
0–5 years.20,21 For Taranaki and NZ demographic informa-
tion (as per Census 2018 data),22 see Supplementary 
Table S1. 

Data collection 

Data were obtained from the NZ MoH B4SC National 
Information System via MoH analysts. Data were 
unidentifiable and included children’s: screening month and 
year, DHB, sex, age, ethnicity (Māori/non-Māori, as provided 
by the MoH), height, weight, BMI, BMI percentile group, and 
obesity referral outcomes (described below). BMI percentile 
groupings were based on WHO Child Growth Standards.23 

Exclusion criteria were: missing referral information; 
missing height or weight information; extreme BMI value 
(ie <5 kg/m2 or >60 kg/m2); or a health check outside the 
health target age range (ie <48 months or >60 months). 

WHAP GAP THIS FILLS 

What is already known: The intent of the ‘Raising Healthy 
Kids (RHK) health target’ was to increase referrals for children 
identified as having obesity at the B4 School Check, but its 
impact on referrals has not been previously reported. 
What this study adds: After the introduction of the ‘RHK 
health target’, both the Ministry of Health-defined ‘RHK health 
target’ rate and the Acknowledged referral rate increased, 
nationally and in Taranaki. A substantial proportion of referrals 
were declined by the families they were offered to; under-
standing why has been the subject of further research.  
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B4SC obesity referral outcomes 

Every child with a completed growth check identified as 
having obesity was assigned one of the following referral 
outcomes (Fig. 1). A ‘referral’ is a referral for obesity to a 
general practitioner, community dietitian, public health 
nurse, practice nurse, or a multidisciplinary team. For ease 
of understanding, these outcomes are labelled in simple 
terms, with the corresponding MoH terminology (drawn 
from MoH B4SC reports24) provided in brackets.  

• Under care – the child was already under the care of a 
general practitioner and/or paediatrician for weight- 
related concerns, so no referral was sent;  

• Not referred – no referral offered to caregivers, so none 
was sent to a health professional/service provider;  

• Declined referral so not sent [‘Referral declined (growth 
outcome)’] – the child was not under care for weight- 
related concerns, and the caregiver declined the referral 
so none was sent; 

• Declined after referral sent [‘Referral declined (referral sta-
tus)’] – the child was not under care for weight-related con-
cerns, a referral was sent to a health professional/service 
provider, but the caregiver subsequently declined the referral; 

• Unacknowledged referral (‘Referral sent and not acknowl-
edged’) – the child’s caregiver accepted the referral for 
their child, which was sent to a health professional/service 
provider, who did not acknowledge within the required 
timeframe;  

• Referral refused by provider (‘Not referred – referral 
refused by service provider’) – a referral was sent to a 
health professional/service provider, but was refused by 
the provider; and  

• Acknowledged referral (‘Referral sent and acknowledged’) 
– the child’s caregiver accepted the referral for their child, 
which was sent to a health professional/service provider, 
who acknowledged it within the required timeframe. 

For the purposes of ‘RHK health target’ reporting, both 
Declined referral so not sent and Declined after referral sent 
were aggregated and counted as a ‘declined referral’. 

Two changes to the MoH’s methodology occurred over 
the study period. First, prior to the introduction of the 
‘RHK health target’ and associated reporting requirement, 
it was not mandatory for a referral for obesity to be made 
to a health professional/service provider, but after the 
health target’s introduction, this became a requirement for 

B4 School Check Referral Pathway
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Fig. 1. B4 School Check Referral Pathway and referral outcomes.   
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the referral to be recognised under ‘RHK health target’ 
reporting. Second, the referral acknowledgement period 
was 60 days prior to the introduction of the ‘RHK health 
target’, and was reduced to 30 days with the target’s 
introduction. 

Calculations of B4SC obesity referral outcome 
rates 

Three outcomes were examined as part of this study: (1) the 
‘RHK health target’ rate (as defined by the MoH); (2) the 
Acknowledged referral rate; and (3) the Declined referral rate 
(again, as defined by the MoH). 

The ‘RHK health target’ rate was defined as the propor-
tion of children identified with obesity, for whom DHBs 
applied the appropriate referral process for subsequent 
assessment and intervention (see Fig. 1). The method 
ascribed by the MoH for calculating the ‘RHK health target’ 
rate for each DHB was as follows, with the denominator 
representing all children identified with obesity in the 
checks during the designated reporting period: 

n
n
n
n

n
n
n
n
n
n
n

( Acknowledged referral
+ Under care
+ Declined referral so not sent
+ Declined after referral sent)

( Acknowledged referral
+ Unacknowledged referral
+ Under care
+ Declined referral so not sent
+ Declined after referral sent
+ Not referred
+ Referral refused by provider)

However, we questioned whether a caregiver declining a 
referral should be included within the numerator definition 
of this calculation. This provided the rationale for separately 
examining the rates of children with an Acknowledged refer-
ral and Declined referral outcome for Taranaki and NZ, both 
overall and by ethnicity. These rates were calculated using 
the following methods: 

Acknowledged referral rate: 

n
n

n
n
n

Acknowledged referral
( Acknowledged referral

+ Unacknowledged referral
+ Declined after referral sent
+ Referral refused by provider)

The Acknowledged referral rate was calculated as a percent-
age from children identified with obesity who actually had a 
referral sent to a health professional/service provider, so the 
denominator did not include children with a referral out-
come of Under care, Declined referral so not sent, or Not 
referred. 

Declined referral rate (as per MoH methodology):24 

n
n

n
n
n
n
n

Declined referral so not sent
+ Declined after referral sent

( Acknowledged referral
+ Unacknowledged referral
+ Declined referral so not sent
+ Declined after referral sent
+ Referral refused by provider)

Similarly, the Declined referral rate denominator did not 
include children with a referral type of Under care or 
Not referred, as it was calculated as a percentage from all 
children identified with obesity from completed checks in the 
designated reporting period who were also offered a referral. 

It is important to note that the referral outcome rates 
were derived from growth check data referral outcome 
counts for a given fiscal year. 

Statistical analyses 

Statistical comparisons only compared rates in the two adja-
cent fiscal years immediately before and after the introduc-
tion of the ‘RHK health target’, using Fisher’s exact tests. 
Similar analyses examined differences in declined rates 
among Māori children. Tests were two-tailed, carried out 
using Minitab v16 (Pennsylvania State University, State 
College, Pennsylvania, USA). 

Ethics 

Ethics review for this study was not required under regulations 
of the National Ethics Advisory Committee 2012 for pro-
gramme evaluation/audit. The Whānau Pakari randomised 
controlled trial was granted ethics approval by the Central 
Health and Disability Ethics Committee (New Zealand) 
(CEN/11/09/054). 

Results 

Referral outcome rates over the study period are sum-
marised in Table 1. Nationally, 266 448 children were 
assessed, including 7464 children in Taranaki. 

There was an increase in the ‘RHK health target’ rate for 
all preschool children between 2015–16 and 2016–17 after 
the implementation of the health target, in Taranaki (from 21 
to 68%; P < 0.0001) and across NZ (34–87%; P < 0.0001) 
(Table 1, Fig. 2a, d). Patterns were largely similar irrespective 
of ethnicity, in Taranaki and across NZ. 

The Acknowledged referral rates for Taranaki and NZ are 
presented in Fig. 2b, e. In Taranaki (referring to the Whānau 
Pakari programme), the rate was maintained >90% for the 
majority of the study period (Fig. 2b). Nationally, there was 
an increase in the Acknowledged referral rate (from 56 to 
90%; P < 0.0001) (Table 1) for all children after the target’s 
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introduction, with rates remaining high throughout the 
remainder of the study (Fig. 2e). As with the ‘RHK health 
target’ rate, little difference was observed by ethnicity, in 
Taranaki or across NZ. 

Fig. 2c, f present the Declined referral rates. Rates for 
Taranaki were variable (range 38–69%) (Fig. 2c), likely 
explained by the comparatively lower total numbers of 
children with obesity in the B4SC offered a referral in the 
region (Table 1). This was particularly so for Māori children, 
with a denominator ranging from 7 to 57 children (data not 
shown). For this group, rate of declined referrals dropped 
from 59% over the first 2 years (2015–16 to 2016–17; 32/ 
54) to 40% in 2017–18 (23/57; P = 0.048) following the 
introduction of the health target; however, declined rates 
increased once again to 77% in 2019–20 (23/30; P < 0.001 
vs 2017-18) after removal of the health target (Fig. 2c). 
Nonetheless, the results showed high Declined referral 
rates in Taranaki for all preschool children. 

Nationally, little difference was observed between the 
Declined referral rates for preschool children, regardless of 
ethnicity (Fig. 2f). There was minimal variation in this rate 
across the study for all preschool children (range 26–31%) 
(Table 1). 

Discussion 

In this audit of B4SC obesity referral data, key findings were 
that the health target increased the ‘RHK health target’ rate 

(as defined by the MoH) in Taranaki and nationally. The 
target also increased the Acknowledged referral rate across 
NZ. Importantly, however, and not immediately obvious 
from the ‘RHK health target’ rates, a substantial proportion 
of caregivers declined the B4SC obesity referral in Taranaki 
and nationally. Finally, this audit showed little difference in 
the majority of the calculated referral rates between Māori 
and non-Māori children. 

This audit highlighted important issues with evaluation 
of the ‘RHK health target’. As defined by the MoH, the ‘RHK 
health target’ rate included families that declined an obesity 
referral at the B4SC in the numerator, alongside acknowl-
edged referrals and those already under care for weight 
concerns. Therefore, although the health target was met 
and taken as evidence of good performance by DHBs, 
increases in the ‘RHK health target’ rate did not require 
that more preschool children with obesity were actually 
referred for further assessment and intervention. 

Analysing the Acknowledged referral rates for children 
with obesity, including only those who actually had a refer-
ral sent to a health professional/service provider, showed 
that the establishment of the health target resulted in an 
increase in this rate nationally. However, as a referral-based 
target, limited attention was paid to engagement with a rele-
vant health professional or intervention services after referral. 
It is unknown whether referrals resulted in improvements in 
weight status; therefore, the ‘RHK health target’ in isolation 
was a missed opportunity to achieve meaningful health 
improvements in this age group and support development of 

Table 1. Referral outcome rates for preschool children identified with obesity over the study period for Taranaki and New Zealand.         

2015–16 2016–17 2017–18 2018–19 2019–20   

Taranaki  

Growth checks completed 1474 1574 1745 1543 1128  

Children with obesityA 117 (7.9) 116 (7.4) 129 (7.4) 91 (5.9) 64 (5.7)  

‘RHK health target’ rateB 25/117 (21) 79/116C (68) 125/129 (97) 87/91 (96) 57/64 (89)  

Acknowledged referral rateB 15/16 (94) 37/39 (95) 73/74 (99) 43/45 (96) 16/18 (89)  

Declined referral rateB 9/24 (38) 38/76 (50) 50/123 (41) 44/89 (49) 40/58 (69) 

New Zealand  

Growth checks completed 55 958 57 102 55 346 55 146 42 896  

Children with obesityA 4750 (8.5) 4674 (8.2) 3975 (7.2) 3904 (7.1) 2921 (6.8)  

‘RHK health target’ rateB 1611/4750 (34) 4058/4674C (87) 3904/3975 (98) 3812/3904 (98) 2784/2921 (95)  

Acknowledged referral rateB 853/1536 (56) 2612/2910C (90) 2758/3068 (90) 2583/2934 (88) 1800/2063 (87)  

Declined referral rateB 624/2052 (30) 1213/3985 (30) 963/3755 (26) 1024/3668 (28) 849/2723 (31) 

Data are presented as n or n (%) or n/N (%), as appropriate. 
The ‘Raising Health Kids (RHK) health target’ was introduced on 1 July 2016. 
APercentage expressed as a proportion of the total number of children who completed a growth check at the B4 School Check, were identified as having obesity 
(body mass index ≥98th percentile), and met this study’s inclusion criteria. 
BRates calculated as per respective formulae provided in the Methods section, where the numerators and denominators are also described. 
CIndicates a statistically significant difference in rates (at P < 0.0001) between 2015–16 and 2016–17 fiscal years (ie before vs after the ‘RHK health target’ was 
introduced), based on a Fisher’s exact test.  
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multidisciplinary intervention programmes for children 
affected by weight nationwide (given the lack of a consistent 
approach to child obesity management across the country). 

These findings have implications for health policy. It is 
recommended that any target or performance measure in 
this area should focus on the uptake of a multidisciplinary 
programme by families post-referral. Evidence indicates 
that multi-component interventions (including diet, physical 

activity, and behavioural components) are more successful 
when compared with usual care, enhanced usual care, or 
control groups in the management of overweight or obesity 
for children aged <6 years.25 However, there remains a 
paucity of research in this area, particularly for preschool 
children from groups over-represented in obesity statistics. 
Family-focused, multidisciplinary assessment and interven-
tion programmes for healthy lifestyle change across the 
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Fig. 2. Referral rates for children identified with obesity at the B4 School Check before and after 
the introduction of the New Zealand Ministry of Health’s ‘Raising Healthy Kids (RHK) health target’ in 
Taranaki (a–c) and nationally (d–f). a & d represent the ‘RHK health target’ rates; b & e, the 
Acknowledged referral rates; and c & f, the Declined referral rates. Māori children are represented 
by the solid grey line (square data points), non-Māori children by the dashed grey line (triangles), 
and all children by the black line (circles). The dotted horizontal line in Figures (a) and (d) show the 
95% benchmark set by the ‘RHK health target’ for District Health Boards to achieve by December 
2017. Black arrows indicate the introduction of the ‘RHK health target’ by the New Zealand 
Government in July 2016, whereas the grey arrows indicate its removal in June 2018. The 
respective n for each calculated rate for all children in Taranaki and across New Zealand is 
provided in  Table 1.   
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paediatric life-course should be made available nationwide. 
Ideally, regional uptake of these programmes should be 
measured and uptake data collated nationally. One of the 
Government’s new Health System Indicators Framework 
priorities is ‘Improving child wellbeing’; however, no indi-
cator related to child obesity features under this priority. 
This represents a shift backwards in efforts to address this 
critical public health issue. 

Despite the limitations of the ‘RHK health target’, the 
Acknowledged referral results for Taranaki demonstrated 
the impact of a pre-existing referral pathway in the region. 
Whānau Pakari was well-equipped to immediately absorb 
additional referrals in response to the new health target, 
offering preschool children a comprehensive weight-related 
assessment and support within its multidisciplinary assess-
ment and intervention programme, with appropriate age- 
related offerings. 

The finding of similar Acknowledged referral rates for Māori 
and non-Māori children across Taranaki and NZ is of impor-
tance, showing that the health target maintained relatively 
equitable referral results for Māori children. It is essential 
that childhood obesity policy considers inequities experienced 
by Māori children in its design. However, without monitoring 
the uptake of support beyond the B4SC referral, the level of 
engagement is unknown for specific population groups in NZ. 
Though not a focus of this study, many Pacific children experi-
ence social disadvantage and very high rates of obesity.26 

Introduction of the ‘RHK health target’ appeared to have 
little impact on national Declined referral rates (as a per-
centage of those with a referral offered). Nevertheless, rates 
for both Taranaki and NZ throughout the study demon-
strated many caregivers declining referral for further assess-
ment/intervention for weight issues in their children 
(Taranaki 38–69%; and NZ 26–31%). Higher Declined referral 
rates were observed in Taranaki, but with a small sample size, it 
is difficult to interpret the impact of the health target on these 
data. It is important to understand the reasons why caregivers 
decline weight-related support for their preschool children. 
Qualitative research with caregivers of preschool children 
referred for weight issues in Taranaki found that caregiver 
perceptions were critical to influencing their acceptance and 
management of their child’s weight issues, and crucially, that 
the referral experience to a healthy lifestyle programme was 
important for determining future engagement.27 

Strengths of this study included an assessment of the 
impact of the ‘RHK health target’ in multiple ways – through 
the examination of the ‘RHK health target’ rate, and the 
Acknowledged and Declined referral rates in Taranaki and 
nationally. Including ethnicity assisted with understanding 
the impact of the health target for Māori. Direct compari-
sons were not possible between Taranaki and national data 
as both represented different referral/support pathways in 
response to the health target. In Taranaki, Whānau Pakari 
provided a multidisciplinary home-based assessment and 
intervention programme. In contrast, national data were 

more likely to represent a conventional approach to the 
management of child obesity, with initial referral to a gen-
eral practitioner for assessment, and subsequent referral to 
child obesity services where available. 

Conclusions 

Likely unknown to the majority of caregivers involved in 
this research, the ‘RHK health target’ directly influenced the 
referral process for their preschool children. This audit is the 
first to review the impact of the ‘RHK health target’. The 
target resulted in increased referral rates of preschool chil-
dren identified with obesity at the B4SC, but the focus on 
referral rather than engagement with an intervention meant 
the opportunity to intervene with unhealthy weight in this 
age group was missed. Childhood obesity policy must focus 
on outcomes that are more aligned with meaningful reduc-
tion in childhood obesity for preschool children, and sup-
port the development of family-focused, multidisciplinary 
assessment and intervention programmes for healthy life-
style change nationally. 

Supplementary material 

Supplementary material is available online. 
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