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Strengths and limitations of this study

 ► This is the largest nationally representative 
population- based study to date examining trends 
in children’s healthcare use in the National Health 
Service in England.

 ► The cohort design using individual- level linked data 
from primary care and hospitals enabled a whole 
systems analysis of children’s healthcare use.

 ► Previous studies focused on children’s primary care 
use have not previously been reported.

 ► Improvements in data quality have enabled analysis 
of children’s emergency department visit and out-
patient visits.

 ► The study population was children registered with a 
general practice, which underrepresents those from 
poorer postcodes, mobile or homeless populations.

AbStrACt
Objective To describe changing use of primary care 
in relation to use of urgent care and planned hospital 
services by children aged less than 15 years in England 
in the decade following major primary care reforms from 
2007 to 2017
Design Population- based retrospective cohort study.
Methods We used linked data from the Clinical 
Practice Research Datalink to study children’s primary 
care consultations and use of hospital care including 
emergency department (ED) visits, emergency and elective 
admissions to hospital and outpatient visits to specialists.
results Between 1 April 2007 and 31 March 2017, there 
were 7 604 024 general practitioner (GP) consultations, 
981 684 ED visits, 287 719 emergency hospital 
admissions, 2 253 533 outpatient visits and 194 034 
elective admissions among 1 484 455 children aged less 
than 15 years. Age- standardised GP consultation rates 
fell (−1.0%/year) to 1864 per 1000 child- years in 2017 
in all age bands except infants rising by 1%/year to 6722 
per 1000/child- years in 2017. ED visit rates increased 
by 1.6%/year to 369 per 1000 child- years in 2017, with 
steeper rises of 3.9%/year in infants (780 per 1000 
child- years in 2017). Emergency hospital admission rates 
rose steadily by 3%/year to 86 per 1000 child- years and 
outpatient visit rates rose to 724 per 1000 child- years in 
2017.
Conclusions Over the past decade since National Health 
Service primary care reforms, GP consultation rates have 
fallen for all children, except for infants. Children’s use of 
hospital urgent and outpatient care has risen in all ages, 
especially infants. These changes signify the need for 
better access and provision of specialist and community- 
based support for families with young children.

bACkgrOunD
Primary care is at the heart of effective health 
systems but globally both primary care and 
hospital services are increasingly under pres-
sure.1 The strengths of primary care include 
comprehensive, coordinated, preventive and 
planned care that has been shown to improve 
population health and reduce avoidable 
health system waste.2 In the UK National 

Health Service (NHS), over 98% of chil-
dren are registered from birth with a family 
physician (known as a general practitioner 
(GP)) and receive preventive care including 
vaccinations and development checks as well 
as first contact care for acute problems.3 
Infants and preschool children have among 
the highest visit rates of any age group to 
primary care.1 GPs also diagnose and manage 
chronic illnesses that emerge across the life 
course and play a crucial role in prioritising 
onwards referral for specialist care in hospital 
and outpatient settings. This cradle to grave 
model has been in place since the creation of 
the NHS over 70 years ago. However, major 
reforms in NHS primary care over the past 
decade are thought to have pushed clinical 
and administrative GP workloads to satura-
tion point and reduced children’s access to 
GPs in and out of hours.4–6 From 2004, most 
GPs opted out of providing out of hour’s 
services and took on a greater role in active 
monitoring and management of a rising 
population burden of chronic conditions in 
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box 1 Summary of major uk national Health Service 
reforms 2004 and key definitions

Primary care reforms4

Allowed primary care physicians (general practitioners) greater flexibili-
ty in the services they provided, for example, opting out of responsibility 
for out- of- hours care.
Financial incentive scheme for primary care physicians to deliver clin-
ical and organisational care, assessed through performance target 
achievement (the Quality and Outcomes Framework).
Emergency care reforms
Tightening of targets so that 98% of patients wait no more than 4 hours 
in an emergency department (ED) from arrival to hospital admission, 
transfer or discharge.35

Hospital reforms
Introduction of payment- by- results schemes changed the way a hospi-
tal was paid, from a block contract payment system for service provi-
sion to one remunerating activity, such as episodes of care.36

general practitioner consultation—a consultation with a local fam-
ily physician who delivers preventive care including vaccinations and 
development checks as well as first contact care for acute problems.
Outpatient visit—a planned appointment with a hospital specialist (eg, 
a general paediatrician or a subspecialist such as a paediatric neurolo-
gist or paediatric gastroenterologist).
urgent care—unplanned immediate care received in EDs including 
urgent care centres that are commonly colocated within English EDs.

adults, driven by financial incentive schemes (box 1).7 
Face to face GP consulting rates increased by 10% and 
telephone consulting rates doubled in the decade to 
2013/2014.1

There is some evidence that children’s use of hospital 
emergency services is sensitive to access and availability 
of primary care. In the period following primary care 
reforms of 2004, there were large increases in children’s 
visits to emergency departments (EDs) and rises in short- 
stay hospital admissions for primary care sensitive condi-
tions.7 A third of all British children aged less than 15 
years currently visit ED each year.8 This figure rises to 40% 
in practices where access is poor.3 Two- thirds of children 
visit outside of normal GP consulting hours although the 
peak time for ED visits is between 16:00 and 18:00.3 A rela-
tively high proportion of children visiting ED (15%–80%) 
is discharged with no treatment or present with condi-
tions that could potentially have been treated in primary 
care.9 10 Previous ecological studies have been unable to 
provide population- based estimates of children’s health 
service using individual- level data across the primary 
and secondary care interface. The aim of this study was 
to describe trends in use of primary care in relation to 
use of urgent care and planned NHS hospital services by 
children aged less than 15 years in England in the decade 
following major primary care reforms.

MEtHODS
Study design and data sources
We carried out a cohort study using prospectively collected 
data from the Clinical Practice Research Datalink (CPRD), 

which is the largest validated primary care research data-
base within the UK.11 It contains longitudinal, patient- 
level, anonymised computerised health records from 
more than 600 participating UK general practices for 
22 million patients.11 While only representing 8% of 
the UK population, age, sex and ethnicity reflect demo-
graphics of the UK.11 12 We used CPRD linked to Hospital 
Episodes Statistics (HES) to obtain information on ED 
visits, emergency hospital admissions, elective admissions 
and outpatient attendance. HES contains information on 
NHS hospital activity in England.

Population
We constructed an open cohort including all children 
aged less than 15 years in HES- linked CPRD registered 
‘up to standard’ CPRD- participating general practices 
during the study period from 1 April 2007 to 31 July 2017. 
Each child contributed to the time of observation from 
birth or first registration date. Follow- up for each year was 
continuous for each child until either the date they trans-
ferred out of practice, reached the age of 15 years, died 
or reached the end of the study period (31 July 2017), 
whichever came first.

Children were assigned to one of four developmental 
age groups; infants aged <1 year, preschool children aged 
1–4 years, school children aged 5–9 years and teenagers 
aged 10–14 years. Since CPRD data do not contain birth-
dates, we ascribed a birthdate of the first of the recorded 
month and year of birth to each child. For children 
whose record had missing data for the month of their 
birth, we assumed a birthdate as 1 January on their year 
of birth. Children contributed data on health service use 
at different ages across each year of the study period. For 
each financial year, the age for each child was defined as 
the number of years since the birthdate of that child to 
the end of that financial year (31 March). Hence, this was 
an open cohort with children entering and leaving the 
sample as well as changes in age across the decade.

Outcomes
Our main outcomes were age- standardised rates for GP 
consultation, ED visits, emergency and elective hospital 
admissions and outpatient visits. We defined a GP consul-
tation as any face to face consultation for illness that took 
place on practice premises, excluding consultations for 
routine preventive care (immunisation and development 
checks). An ED visit was defined as an ED attendance 
at a consultant- led ED with 24 hours service, full resus-
citation facilities and designated accommodation for 
the reception of accident & emergency (A&E) patients 
and into other types of A&E/minor injury department. 
We excluded visits to consultant- led mono speciality 
A&E service such as specialist emergency eye units and 
NHS walk- in centres. Emergency admissions were admis-
sions that were ‘unpredictable and occur at short notice 
because of clinical need’, whereas elective admissions were 
defined as occurring when the ‘decision to admit can be 
separated in time from the actual admission’. We defined 



3Ruzangi J, et al. BMJ Open 2020;10:e033761. doi:10.1136/bmjopen-2019-033761

Open access

Figure 1 Healthcare use in children aged less than 15 years.

an outpatient attendance where a child was recorded as 
having been seen by the intended care professional on 
the date of appointment on the HES outpatient appoint-
ment data set.13 These outcomes are described in online 
supplementary file 1.

Analysis
We calculated annual rates per 1000 child- years for each 
outcome for each financial year by summing the total 
number of events divided by the total child- years of obser-
vation. To enable comparison across years, rates were age 
standardised to the 2016 mid- year English population 
aged <15 years.14 Similarly, annual rates were calculated 
for each developmental age group from 2007 to 2017. 
However, due to poor HES A&E data quality before 
2011, we only report ED visit rates from 2011/2012.15 We 
calculated the change from baseline rate in 2007/2008 
to 2016/2017, except for ED visits where we used a base-
line reference year of 2011/2012. We calculated the 
conversion proportion for emergency admission from 
2011/2012 as the proportion of ED visits that led to emer-
gency admissions.

Patient and public involvement
Patients and the public were not directly involved in 
writing this paper.

rESultS
Overall, 1 484 455 children from 408 practices contrib-
uted to this 10- year cohort study.

From 1 April 2007 to 31 March 2017, there were 
7 604 024 GP consultations, 981 684 ED visits, 287 719 
emergency admissions, 194 034 elective admissions, 
2 253 533 outpatient visits among children aged less than 
15 years in our population.

gP consultations
The age- standardised GP consultation rate dropped from 
2005 to 1864 per 1000 child- years between 2007/2008 
and 2016/2017 (figure 1). In 2016/2017, the telephone 
contact rates were 0.1 per child and home visits 1 per 1000 
children. The GP consultation rate in infants increased by 
1%/year from 6084 per 1000 child- years in 2007/2008. 
The GP consultation rate in preschool children and those 
aged 5–9 years fell from 2707 to 2368 per 1000 child- years 
and 1416 to 1217 per 1000 child- years in the same study 
period, respectively. For children aged above 10 years, 
the rate was stable throughout the decade (1100 per 1000 
child- years) (table 1).

urgent and emergency care; ED visits and emergency hospital 
admissions
From 2011 to 2017, the age- standardised ED visit rate 
increased by 1.6%/year. There was a much larger increase 
in 3.9%/year in annual ED visit rate for infants compared 
with older children. Since 2011, every year, 22% of ED 
visits led to an emergency admission. From 2007/2008 to 
2016/2017, the age- standardised emergency admission 

rate increased by 1.5%/year from 75 per 1000 child- years 
and for infants by 3%/year from 312 per 1000 child- years. 
However, the emergency admission rate in preschool chil-
dren and those aged above 5 years was stable throughout 
the decade (100–130 and <50 per 1000 child- years, 
respectively).

Planned care; outpatient visits and elective admissions
From 2007/2008 to 2016/2017, the annual age- 
standardised outpatient visit rate increased from 508 to 
724 per 1000 child- years (figure 1). The outpatient visit 
rate in infants increased by 7.3%/year over the study 
period. Rates in preschool children and those aged 
above 5 years also increased steadily throughout the same 
period from 500 to 700 per 1000 child- years (figure 2). 
Age- standardised elective admission rates over the same 
study period were stable from 46 to 49 per 1000 child- 
years but increased by 4.6%/year for infants and by 2%/
year for teenagers. Rates were stable for preschoolers and 
school children (~50 per 1000 child- years).

DiSCuSSiOn
key findings
Infant contact rates with GPs have increased year on 
year over the past decade following major reforms in UK 
primary care but older children are using primary care 
less. GP consultations are the major point of contact with 
healthcare services across all age groups. Children’s use of 
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urgent care in hospitals, including visits to EDs and emer-
gency admission rates, has increased particularly among 
infants. There have been sharp increases in planned care 
including outpatient activity and admissions for elective 
care in infants and teenage children.

Comparison with previous studies
Health system failures to provide responsive care in the 
community to meet the needs of the children and fami-
lies might well explain the rise in urgent care use. Parents 
prefer using their regular general GP when their child 
is unwell, but they choose to visit the ED if they perceive 
their child’s condition as serious or cannot access primary 
care.16–18 It is estimated that 10% of infants attending the 
ED have no underlying medical problem,19 yet this does 
not mean that 90% need to seek emergency care if they 
require support to care for their child. The 2004 primary 
care healthcare reforms focused heavily on improving 
chronic disease management in adults with long- term 
conditions and allowed primary care physicians to opt out 
of providing acute primary care services during evenings 
and weekends. This reduced access that may explain 
rising ED visits.3 The expansion in the use of urgent care 
is consistent with trends in the UK and other high- income 
country settings where emergency admission rates in both 
children and adults have been rising for several years.7 20

We have previously reported GP consultation rates for 
illness in children of a similar magnitude for a CPRD 
cohort born in 2000 and another study of healthcare use 
in primary care study that is remarkably consistent with 
our findings here for children.1 21 Infants, however, seem 
to be seeing their GP more frequently in 2017 compared 
with a decade ago. There is little research on children’s 
outpatient service use and elective admissions but is 
consistent with overall rises in the total number of elec-
tive admissions, referrals to outpatient services and total 
outpatient attendances in English hospitals, which has 
increased markedly since 2007.22–24

Rising needs in the child population and demand from 
families are most likely contributors to the patterns of 
overall increasing healthcare use by children seen here.8 
Preterm birth is increasing and is the single biggest cause 
of neonatal morbidity and mortality in the UK and other 
countries where survival rates are increasing.25 Thus, 
rising emergency admissions in infants could be explained 
by a growing morbidity burden in infants compared with 
other children. Recurrent admissions in children and 
young people with chronic conditions contribute substan-
tially to total emergency admissions.26 A report projecting 
the State of Child Health in 2030 concluded that Brit-
ain’s children who make up nearly 20% of the population 
have a rising health burden and poorer health compared 
with other wealthy countries. Even more concerning is a 
widening in the gap in health between wealthy and poor 
children.27 Hence growing morbidity burden particularly 
in deprived groups may be contributing to the rise in 
healthcare use.
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Figure 2 Healthcare use in children by developmental age groups. GP, general practitioner.

The introduction of 4 hour waiting target in ED in 2004 
has been previously suggested as a contributing factor 
to increase in emergency admission rates.6 28 However, 
less than 5% of children’s admission breach the 4 hour 
waiting time target, so pressures within EDs are unlikely 
to explain the rising admission rate.29 Similarly, there is 
little evidence that ED staff have lowered their threshold 
for admitting children in our findings since the atten-
dance admission ratio remained around one in five across 
the decade. Thus, our findings and previous studies point 
to mounting pressures in the community and illustrate 
the remarkable ability of hospitals in England to respond 
to the needs of families with young children.

Strengths and limitations
Our study is the first to report on trends in healthcare use 
by children for both primary and hospital care in the UK. 
This is among the largest studies to report healthcare use 
in children across the primary and secondary care inter-
face in a health system with universal health coverage. The 
strengths of this study include its size, national coverage 
and representativeness of the UK population of both 
CPRD and HES data sources widely used for research. 
This reduces the possibility that our findings are due to 
chance. Few countries have health systems that enable 
the study of individual- level data on children and links 
between primary care and hospital data.

However, there are several limitations to consider. 
First, in common with many observational studies using 
administrative records, data quality is variable. Our data 
sets did not include consultations in some urgent care 

settings including NHS walk- in centres private providers. 
Use of HES A&E data was initiated in 2007/2008 but 
data quality and coverage did not improve until 2009. 
Hence we restricted our analysis of EDs to the period 
from 2011 onwards.15 HES outpatient data were first avail-
able in 2003/2004 and have been validated for research 
from 2015/2016. The rate of outpatient attendances in 
2015/2016 has been ascribed to fluctuation in data quality 
and thus has not been reported in this paper.24 Second, 
we used a proxy for birthdate as CPRD only provides 
month of birth for children aged less than 15 years. This 
would overestimate the follow- up period and underesti-
mate the rate. Third, children living in deprived areas 
are more likely to deregister from CPRD practices than 
children residing in more affluent postcodes. Hence, 
our findings may not be generalisable to these groups.30 
Finally, our findings may not be generalisable to certain 
patient groups missing from CPRD such as children using 
private healthcare services and homeless children.11

implications and future research
The large sustained rises we report in primary care, 
urgent and planned care in hospital in infants have 
important implications for primary care. If rising urgent 
care use and falling contact rates with GPs are evidence of 
difficulties in children’s access to GP appointments, this is 
an important area for reform. It brings into question the 
continued selective financial incentive schemes for GPs to 
manage a rising multimorbidity burden in older patients. 
It is of concern that GPs are not universally trained in 
paediatrics and child health medicine as has been the 
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recommendation of the European Academy of Paediat-
rics recently.31 Regardless, upward trends in planned and 
urgent healthcare use by children have major resource 
and cost implications for the NHS and we recommend 
the drivers and mediators of these changes warrant 
further research.3 32 33 A further breakdown of data that 
includes ethnic background, index of multiple depriva-
tions, repeat attendance, presenting problems and case 
mix would be immensely helpful in understanding these 
trends. The number of health visitors and midwives who 
are providing support has decreased in England and 
Wales in recent years as a result of funding cuts.34 Accurate 
data on the effectiveness of this workforce in supporting 
parents are currently lacking but are recommended as an 
area for future research. Finally, there is scope to explore 
innovative approaches including parenting programmes 
and peer support for increasing parent’s confidence and 
capacity in caring for their children.

COnCluSiOnS
Over the past decade in England, general practice consul-
tations have fallen for all children, except for infants. 
Children’s use of hospital urgent and outpatient care has 
risen in all ages, especially infants. These changes may 
signify the need for better access to primary care and 
provision of specialist and community- based support for 
families with young children. Research to understand 
drivers and identify solutions to rising health service use 
is urgently needed.
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