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ABSTRACT

Background: In the United Kingdom, foot and ankle problems in children and young people are typically seen by the general
practitioner in primary care and referred to secondary care or community services for specialist assessment and intervention.
Following initial presentation to primary care, we have described the secondary care services accessed by children and young
people with foot and ankle problems. We have also explored the sociodemographic variables associated with referrals to sec-
ondary care.

Method: This was a population-based cohort study using the UK Clinical Practice Research Datalink (CPRD) Aurum primary
care database and linked Hospital Episode Statistics (HES) Outpatient database. We extracted data for all children and young
people up to 18 years of age with a consultation for a foot and ankle problem from 1st January 2015 to 31st December 2021
(CPRD) and included those with linked data in secondary care (HES database) in our analyses.

Results: 346,454 children and young people aged 0-18 years were identified in CPRD and eligible for linkage; 5030 had at least
one referral within 18 weeks. The most common reason for referral was musculoskeletal or unspecified pain and 2935 had a
referral to trauma and orthopaedics, 1314 for paediatric services, 678 for physiotherapy and 274 for diagnostic imaging. Odds for
referrals were higher among younger age groups (odds ratio (OR) 1.29 and 95% confidence interval (CI) 1.25-1.33). Those in
other (OR 0.77 and 95%CI 0.72-0.82), Asian (OR 0.81 and 95%CI 0.77-0.86) and Black (OR 0.85 and 95%CI 0.8-0.91) ethnic
groups had lower odds of referral compared to those in the White group.

Conclusion: These findings represent the first analyses of secondary care referrals for children and young people with foot and
ankle problems. We have identified that musculoskeletal symptoms were most common reason for referral and the most
common speciality involved in assessing foot and ankle problems was trauma and orthopaedics. We have reported socio-
demographic differences in secondary care referrals and these findings could be indicative of inequalities in access to care and
should be a priority for further research.

Abbreviations: CPRD, Clinical Practice Research Datalink; CYP, children and young People; ED, emergency department; HES OP, Hospital Episode Statistics Outpatient; ICD-10, International
Statistical Classification of Diseases and Related Health Problems; IMD, Index of Multiple Deprivation; NEC, Not elsewhere classifiable.
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1 | Introduction

Unintentional injuries, dermatological issues, musculoskeletal
disorders and other noncommunicable diseases are common
causes of morbidity among children and young people in En-
gland, UK [1]. We previously identified that foot and ankle
problems are typically linked to these causes [2] and access to
primary care services are important to enable referral on to
secondary healthcare services. However, the National Health
Service (NHS) in England, UK is struggling to shift to a model of
integrated patient-centred care, across primary and specialist
services, which is needed to effectively address these problems.
Challenges to the delivery of services include system fragmen-
tation, workforce shortages, budget constraints and rising costs
[3-5]. It has been documented that children and young people
are increasingly attending secondary care services for urgent
care and outpatient visits (a planned appointment with a hos-
pital specialist) [6], and further work is needed to understand
the secondary care services involved in managing foot and ankle
problems.

Foot and ankle problems can have serious impact on a range of
outcomes affecting children and young people, including
development [7], school attendance and engagement [8], self-
consciousness and abilities to participate in life-events along-
side their peers [8-12]. These can also impact longer-term
health, well-being and social mobility [7, 8, 13] and have
negative effects on parents and caregivers [14]. Despite the
importance for children and young people, and their potential
as indicators of effective health system performance, foot and
ankle health in children and young people is a neglected area of
research. Our analysis of English primary care data from 2015 to
2021 found that the average rate of foot and ankle consultations
was 343 per 10,000 patient years [2]. Many of these consulta-
tions were for causes categorised as musculoskeletal, dermato-
logical and unspecified pain, all of which would likely warrant
onward referral to specialists for accurate diagnosis and treat-
ment [2]. However, very little is known about the management
of these problems through the healthcare system. Building upon
this previous work, we describe the secondary care services
accessed by children and young people with foot and ankle
problems who were initially seen in the primary healthcare
setting. We also explore the sociodemographic variables asso-
ciated with referrals to secondary care.

2 | Methods
2.1 | Study Population and Data Sources

This population-based cohort study employed the UK Clinical
Practice Research Datalink (CPRD) Aurum, a database of elec-
tronic health records for UK primary care and the Hospital
Episode Statistics Outpatient (HES OP), a database of secondary
care outpatient appointments occurring in England. Each pa-
tient in the CPRD has a unique anonymised numerical identifier
that remains the same at each update and which can be indi-
vidually linked to secondary care and area-based datasets
including HES OP. The CPRD Aurum May 2022 release has a
total of over 41 million acceptable patients, covering

approximately 20% of the population of England [15], with good
representativeness in terms of geographical distribution, depri-
vation, age and gender [16]. Among these acceptable patients,
93% are eligible for linkage [15].

The CPRD includes coded recording of prescriptions and clin-
ical diagnoses from general practice. HES OP includes infor-
mation on the type of outpatient consultation appointment
dates, the main speciality and treatment speciality under which
the patient was treated and referral source. HES OP has been
established as valid for research purposes [17]. Further linked
socioeconomic data were obtained from the Index of Multiple
Deprivation (IMD) for patient postcode and practice postcode.
The study was reviewed for ethical and methods content via
Research Data Governance Application and approved by the
CPRD team (electronic research application portal protocol
number 20_ 002,137). All work was conducted in accordance
with the Declaration of Helsinki.

We extracted data for all children and young people up to the
age of 18 years with a consultation for foot and/or ankle prob-
lem during the period 1st January 2015 to 31st December 2021
in CPRD Aurum based on previously derived codelists [18]. We
included only those who were eligible for linkage and with the
latest general practice consultation for foot and ankle problems
before 27th June 2020 to enable a minimum of 18 weeks follow-
up (maximum waiting time for nonurgent consultant-led
treatment [19] in lieu of equivalent standards for allied health
professionals).

The main study outcome was an appointment in HES OP [20]
within 18 weeks of any consultation for foot and ankle problems
in the CPRD for treatment specialities. Within the United
Kingdom, 18 weeks is the expected maximum waiting time for
nonurgent consultant-led treatment [19] and was deemed a
reasonable limit for our analyses. Based on the collective
experience of the research team, the treatment specialities that
we deemed relevant to foot and ankle referrals were: paediatric
service; trauma and orthopaedic service; physiotherapy service;
paediatric trauma and orthopaedic service; dermatology service;
community paediatric service; diagnostic imaging service; pae-
diatric dermatology service; podiatric surgery service; podiatry
service and sport and exercise medicine service. We also
described overall HES OP attendance within 18 weeks of any
consultation for foot and ankle problems in the CPRD according
to treatment speciality, main speciality, source of referral,
attendance and the presence of any foot and ankle primary or
secondary diagnosis using a list of ICD-10 codes. It is not
mandatory to record diagnostic information in HES OP and is
understood to be available for less than 5% of all attendances.

Covariates were defined using data recorded in the study period
before the index date. Covariates were selected because of
known associations with the foot and/or ankle and were iden-
tified using the primary care records. These were age category
(0-4 years, 5-9 years, 10-14 years and 15-18 years), gender
(male or female—covariate and category terminology as speci-
fied by CPRD), region of practice, typical pre-existing health
conditions, which impact the foot and ankle (autism, lupus,
juvenile arthritis, intellectual disability, diabetes, cerebral palsy
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and attention-deficit hyperactivity disorder) and body mass in-
dex (BMI). The BMI values were converted to Z-scores and
adjusted for age and gender using the British 1990 growth
reference data population [21]. Normal weight was defined as a
BMI Z-score < 1.04 (< 85th percentile on a growth chart).
Overweight was defined as 1.04 to 1.64 (85th to 95th percentile)
and obese as a Z-score of > 1.64 (> 95th percentile) of the
United Kingdom 1990 reference population [21]. Ethnicity data
were obtained from HES and were classified as ‘white,” ‘black,’
‘Asian’, ‘mixed,’” ‘other,” and ‘not known’. Linked social depri-
vation data were derived from the participant postal code of
residence and the practice postal code based on IMD 2019 clas-
sification at lower super output area, divided into quintiles
based on the national distribution from first quintile (most
deprived) to fifth quintile (least deprived). The IMD is
derived from seven domains of deprivation (income, employ-
ment, education, health, crime, housing and quality of living
environment).

2.2 | Analysis

Descriptive characteristics were ascertained for the total num-
ber of children and young people accessing primary care for foot
and ankle problems who were eligible for linkage. We used
hierarchical multivariable logistic regression analysis to eval-
uate sociodemographic associations and existing health condi-
tions with HES OP appointment for relevant treatment
specialities within 18 weeks of any consultation for foot and
ankle problems in the CPRD. Included in the model were
gender, age category, ethnic group and practice IMD with
practice identifier as random effects. Analyses were performed
using R version 4.2.3 [22]. The ‘stats’ package [23] was used for
analysis, and ‘ggplot2’ [24] and ‘forestplot’ [25] were used to
construct plots.

3 | Results
3.1 | Characteristics of Study Population

There were 346,454 patients with primary care encounters for
foot and ankle problems from 1st January 2015 to 27th July 2020
from 1441 practices who were also eligible for linkage to HES
data. Among these, 5030 (1%) had at least one referral to rele-
vant treatment specialities according to HES OP data. Descrip-
tive characteristics for the cohort are presented in Table 1. The
mean age of the study population was 10.7 years (standard de-
viation, 4.6) and the age category with the highest frequency of
patients was 10-14 years for both those with no referrals (42%)
and those with referrals (43%). Among those with no referrals,
the vast majority had only one primary care encounter for foot
and ankle during the study period (66%), whereas those with
referrals had one primary care encounter (33%) and many with
two (24%) or three to five encounters (30%). Participants were
mostly in the White ethnic group (no relevant referrals: 77% and
relevant referrals 84%), followed by Asian, Black and ‘Other’.
Practices were mostly in the least deprived quintile of depriva-
tion (no relevant referrals: 24% and relevant referrals 25%)

according to their postcode IMD and were most likely to be
situated in the Southeast and Northwest regions of England.
Among those with relevant referrals for foot and ankle prob-
lems, autism was the most common of the conditions (6%),
followed by attention deficit hyperactivity disorder (ADHD)
(4%) and intellectual disability (4%).

4 | Secondary Care Treatment Specialities

Figure 1 reports the number of patients with appointments for
treatment specialities in HES OP within 18 weeks of any pri-
mary care appointment during the study period. In total, there
were 6769 patients out of 346,454 (2%) with 24,099 referrals to
any treatment specialities within the 18-week time period.
Among these, 5030 patients had referrals for a minimum of one
treatment speciality with possible relevance to foot and ankle
health. There were 2935 patients (1%) with referrals to trauma
and orthopaedics, followed by 1314 patients for paediatric ser-
vices (< 1%), and 678 for physiotherapy (< 1%). For trans-
parency, all attendances recorded in the data are presented in
Supporting Information S1.

5 | Referral Source and Attendance

Figure 2 presents the 24,099 HES OP appointments according to
referral source. Most were referrals from a general practitioner
(7167 or 30% of appointments), followed by 5973 referrals from a
consultant (other than A&E) (25%), and 3523 referrals from
A&E (15%). There were 558 appointments which were referrals
from allied health professionals (2%). Not all appointments were
recorded as attended, there were 18,244 (76%) attended
compared to 5585 (23%) not attended.

5.1 | Diagnoses, Operations and Procedures

We used a list of ICD-10 foot and ankle codes to search for all
foot and ankle diagnoses in HES OP that were available for our
linked patients. During this time period, the most frequently
recorded foot and ankle diagnoses were: ‘other congenital de-
formities of the feet Talipes not otherwise specified’ (n = 291;
13%), ’other congenital malformations of the lower limb*
(n = 285; 13%), ‘unspecified injury of the ankle or foot’ (n = 213;
10%), ‘flat foot (acquired) (n = 191; 9%) and ‘congenital de-
formities’ (n = 191; 9%).

We examined all operations and procedures in HES OP that
were available for our linked patients (1st January 2015 to 31st
October 2020). There were 469,298 operations and procedures
among 130,902 patients. The top five code descriptions were:
‘Radiology of one body area (or < 20 min)’ (n = 31,039; 24%),
‘Assessment by uniprofessional team not elsewhere classifiable
(NEC) (n = 23,452; 18%), ‘Assessment by multiprofessional
team NEC (n = 19,560; 15%), ‘Removal of plaster cast’
(n = 16,632; 13%) and ‘Plain x-ray NEC’ (n = 16,632; 13%).
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TABLE 1 | Cohort characteristics and outcome frequencies.

Patients with no relevant®
secondary care referral

Patients with relevant® HES OP
appointment within 18 weeks of any
consultation for foot and ankle
health in the CPRD

Total
No. encounters in primary care
One
Two
Three to five
Six to ten
More than ten
Foot and ankle problem®
Musculoskeletal
Unspecified pain
Dermatological
Infection
Fracture
Miscellaneous
Surgical procedure
Nerve
Tumour
Circulatory issue
Age group (years)
0to4
5to9
10 to 14
15to 18
Gender
Male
Female
Body mass index )"
Normal weight
Overweight
Obese
Unknown
Ethnic group
White
Asian
Black
Mixed
Other

Not known

Index of multiple deprivation (practice)

First quintile (most deprived)

Second quintile

341,424

225,986 (66)

65,451 (19)

42,002 (12)
6908 (2)
1077 (0)

128,248 (38)
78,762 (23)
58,326 (17)
36,080 (11)
24,943 (7)
13,677 (4)

1174 (0)
175 (0)
29 (0)
10 (0)

43,596 (13)
76,703 (22)
142,578 (42)
78,547 (23)

176,920 (52)
164,504 (48)

21,686 (6)
6998 (2)
5010 (1)

307,730 (90)

263,560 (77)
24,130 (7)
14,845 (4)
12,313 (4)
11,800 (3)
14,776 (4)

60,270 (18)
57,710 (17)

5030

1671 (33)
1197 (24)
1492 (30)
508 (10)
162 (3)

1986 (39)
969 (19)
628 (12)
401 (8)
763 (15)
220 (4)
55 (1)
8 (0)
0 (0)
0 (0)

842 (17)
1257 (25)
2150 (43)
781 (16)

2650 (53)
2380 (47)

409 (8)

138 (3)

135 (3)
4348 (86)

4201 (84)
296 (6)
173 (3)
141 (3)
180 (4)
39 (1)

821 (16)
878 (17)

(Continues)
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TABLE 1 | (Continued)

Patients with no relevant®
secondary care referral

Patients with relevant® HES OP
appointment within 18 weeks of any
consultation for foot and ankle
health in the CPRD

Third quintile 70,044 (21) 990 (20)
Fourth quintile 72,745 (21) 1077 (21)
Fifth quintile (least deprived) 80,655 (24) 1264 (25)
Index of multiple deprivation (patient)
First quintile (most deprived) 73,260 (21) 1060 (21)
Second quintile 66,107 (19) 930 (18)
Third quintile 63,056 (18) 854 (17)
Fourth quintile 65,968 (19) 1019 (20)
Fifth quintile (least deprived) 72,730 (21) 1164 (23)
Unknown 303 (0) 3(0)
Region
South East 72,705 (21) 1106 (22)
North West 64,430 (19) 1102 (22)
South West 43218 (13) 674 (13)
West Midlands 56,247 (16) 848 (17)
London 59,085 (17) 705 (14)
East of England 17,029 (5) 167 (3)
North East 11,856 (3) 209 (4)
Yorkshire and the Humber 11,107 (3) 120 (2)
East Midlands 5747 (2) 69 (1)
Pre-existing health conditions
Lupus 84 (0) 6 (0)
Juvenile arthritis 616 (0) 44 (1)
Intellectual disability 6407 (2) 186 (4)
Diabetes 5689 (2) 91 (2)
Autism 11,996 (4) 309 (6)
Cerebral palsy 1005 (0) 60 (1)
ADHD 9207 (3) 217 (4)

Note: Figures are frequencies (column percent) except where indicated.

Specialities: paediatric service; trauma and orthopaedic Service; physiotherapy service; paediatric trauma and orthopaedic service; dermatology service; community
paediatric service; diagnostic imaging service; paediatric dermatology service; podiatric surgery service; podiatry service and sport and exercise medicine Service.
7 scores using BMI measures in the year prior or after the index date or date of any consultation and not including measures recorded at ages below 3 years.

5.2 | Sociodemographic Variables Associated With
Referrals

We examined sociodemographic associations with the outcome
of HES OP appointment for relevant treatment specialities
within 18 weeks of any consultation for foot and ankle problems
in the CPRD for all foot and ankle encounters between 1st
January 2015 and 27th July 2020 (Figure 3). Those in younger
age groups had higher odds of referral compared to those aged
10-14 years, with the highest odds among those aged 0-4 years
(odds ratio (OR) 1.29 and 95% confidence interval (CI) 1.25-
1.33). Those aged 15-18 years had lower odds of referral
compared to those aged 10-14 years (OR 0.67 and 95% CI 0.65-
0.69). Those in other (OR 0.77 and 95%CI 0.72-0.82), Asian (OR

0.81 and 95%CI 0.77-0.86) and Black (OR 0.85 and 95%CI 0.8—
0.91) ethnic groups had lower odds of referral compared to those
in the White group. Females had slightly lower odds of referral
compared to males (OR 0.96 and 95% 0.94-0.99). There were no
associations observed for practice IMD compared to the refer-
ence category of the fifth quintile (least deprived), with 95% CIs
for quintiles one to four including zero.

6 | Discussion

This population-based cohort study offers a novel analysis of
linked primary and secondary healthcare data. It described the
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Trauma and Crthopaedic-

Paediatric Service -

Physiotherapy -

Diagnostic Imaging Service -

Paodiatry -

Dermatology -

Orthotics -

Treatment Specialty

Rheumatology -

Spinal Surgery and Injuries -

Infectious Diseases -

Pain Management -

Sport and Exercise Medicine -

=
y
=}

160 10‘00
Number of patients (log scale)

FIGURE1 | Number of patients referred to treatment specialities in Hospital Episode Statistics Outpatient records within 18 weeks of any primary
care appointment from 1st January 2015 to 27th June 2020. Individual patients may have referrals for more than one speciality.

General medical practitioner -
Consultant not from accident and emergency -
Accident and emergency department -

Other-

Ci ible for OP after gency
Consultant responsible for OP attendance: after other visit -
Allied health professional -
General dental practitioner -
Self Referral -

Unknown -

Referral Source

Specialist nurse (secondary care) -

Optometrist-

Orthoptist-

Prosthetist-

GP with special interest -

National screening programme -

Consultant responsible for OP attendance: after domiciliary visit -

Community dental service -

D- |

100 1000 10000

Number of HES appointments from this referral source within 18 weeks (log scale)

FIGURE 2 | Number of Hospital Episode Statistics Outpatient appointments per referral source (n = 24,099) within 18 weeks of any primary care

appointment from 1st January 2015 to 27th June 2020.

secondary care for children and young people who initially
attended primary care with a foot and ankle problem in En-
gland, UK. Only 1% with foot and ankle problems had second-
ary care appointments recorded within 18 weeks and the
specialities recorded included trauma and orthopaedics, paedi-
atric services, physiotherapy and diagnostic imaging. The most
common reasons for referral from primary care were due to
musculoskeletal or unspecified pain issues and just under a
third of secondary care appointments were referrals from a
general practitioner. Odds for referral were higher among
younger age groups compared to older (those aged 10-14 years)
and children in other, Asian and Black ethnic groups had lower
odds of secondary care referrals compared to those in the White

group.

Foot and ankle health in children and young people is a
neglected area of research, but the findings are emblematic of

the large burden of morbidity in this age group driven by in-
juries, musculoskeletal pain and noncommunicable diseases. It
is acknowledged that pathways to secondary care services are
not linear, but this analysis of medical record data offers
important insights into the healthcare received by children and
young people. Many in our cohort had foot and ankle problems
coded as musculoskeletal or “unspecified pain” but did not have
a HES referral within the timeframe. In addition to musculo-
skeletal and unspecified pain, foot and ankle problems were also
observed to be due to unintended injury, which may explain the
internal referral pathways, for example, from ED to outpatient
care and the high proportion of procedures for radiology, x-ray
and assessment. These data provide insight into the delivery of
healthcare services and can be used to inform discussion about
service planning and allocation of resources. We have captured
the breadth of health professionals in secondary care involved in
the care of children with foot and ankle problems and these
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Age Group Freq. %

Oto 4 years 44438 13

Sto 9 years 77,960 23

10to 14 years 144,728 42

15to 18 years 79,328 23
Ethnicity

Asian 24 426 T

Black 15,018 4

Mixed 11,980 3

Other 12,454 4

Unknown 14815 4 .

White 267,761 77
Gender

Male 179,570 52

Female 166,884 48
Practice IMD

IMD 1 (most deprived) 61,091 18

IMD 2 58,588 17

IMD 3 71,034 21

IMD 4 73,822 21

IMD 5 (least deprived) 81,919 24

OR LL UL

il 129125133

| 1.08 1.05 1.11
Ref
[ | 0.67 0.65 0.69
[ | 0.810.77 0.86
HilH 0.85 0.8 0.91
HIlH 0.98 0.93 1.04
HilH 0.77 0.72 0.82
0.17 0.15 0.19
Ref
Ref
[ | 0.96 0.94 0.99
—— 0.910.77 1.07
— 0.95 0.81 1.12
—il— 0.92 0.79 1.07
—l— 0.92 0.79 1.07
Ref
I T T T T T T 1
o 02 0.4 0.6 0.8 1 1.2 1.4

Odds Ratio

FIGURE 3 | Logistic regression model of variables associated with the outcome of HES OP appointment for relevant treatment specialities within

18 weeks of any consultation for foot and ankle problems in the CPRD repeat visits for all foot and ankle encounters between 1st January 2015 and

27th July 2020. LL: lower limit; OR: odds ratio and UL: upper limit.

include Allied Health Professionals (AHPs), including physio-
therapists and podiatrists, who can generate beneficial out-
comes for children and young people with foot and ankle
problems [15]. Further analysis of routine data from community
services is warranted to understand the different pathways be-
tween primary care and specialist services. These data are crit-
ical to informing the delivery and evaluation of interventions
and further debate about role and service expansion.

Analysis of linked primary care, outpatient and emergency
department (ED) visits in England has been used to estimate
health service use in infants, children and young people [6].
Following analysis of data from 2007 to 2017, a downward trend
in primary care consultation rates for all children except infants
was reported [6], along with an increase in use of ED and
outpatient care in all aged under 15 years [6]. Although there
are multiple factors that contribute to these findings, the au-
thors identified that difficulties with accessing primary care and
limited community services may be one of the drivers into
outpatient and ED care. There is increasing use of emergency
departments for management of musculoskeletal conditions

[26] and ongoing debate about the core competencies of health
professionals seeing children and young people [26-28].
Through understanding the breadth of conditions presenting
into secondary care services, these data could help to define
priorities for training for healthcare professionals working in
these services.

One of the most important findings from our analysis was that
children and young people belonging to other, Asian and Black
ethnic groups had lower odds of referral to secondary services.
This finding echoes our previous work [2], where children and
young people from ethnic minority groups had lower odds of
repeat consultations. Although there is limited evidence doc-
umenting the factors specific to repeat attendance for foot and/
or ankle problems, our findings align with a recent scoping
review which identified inequalities with healthcare utilisation
[29] amongst children from different ethnic groups. This work
primarily focused on primary care and acknowledged that
emergency and outpatient care was poorly studied as was the
breadth of health conditions reported in their review. The fac-
tors underpinning inequalities are complex [30] and, given the
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limitations with the completeness of the data used in this study,
some caution must be drawn. Nevertheless, more work to un-
derstand the barriers to healthcare for children and young
people from ethnic minority groups should be a priority.

The first step towards transformative research and improved
health outcomes is quality data and mandatory diagnostic cod-
ing in outpatient care and linked community care data. CPRD
Aurum is a large database with established representativeness,
validity and quality [16]. HES OP also has established validity
[17], but our analysis highlights its limitations. There was a high
proportion of generic or unknown specialities and referral
sources. We made the decision to assume patients with referrals
to generic specialities, such as ‘paediatric services‘, were rele-
vant to foot and ankle health, which may have led to the over-
estimation of the outcome at analysis stage. Ultimately, we
cannot determine whether children and young people attended
other specialities or vice versa—that children and young people
with concerns not relevant to foot and ankle health were
included as attending a so-called relevant speciality. Ideally, we
would have utilised diagnostic coding to establish reasons for
attendance; however, such coding is not mandatory for outpa-
tient care, restricting our understanding of how patient needs
are being met in this part of the health service. There are
alternative HES datasets where diagnostic coding is more
complete, but these have limited applicability to foot and ankle
health.

7 | Conclusion

This is one of the largest studies describing the secondary care
services for children and young people with foot and ankle
problems. Only a small proportion of those with foot and ankle
problems presenting in primary care also had HES OP referral
recorded within 18 weeks and the most common speciality
accessed was trauma and orthopaedics. Sociodemographic dif-
ferences in secondary care referrals were identified and could
be indicative of inequalities with access to services and should
be a priority for further research. This analysis of linked pri-
mary and secondary population-level data has enhanced
our understanding in this under-researched field, but the lack
of mandatory diagnostic coding in outpatient care is a key
limitation.

Author Contributions

Emma Rezel-Potts: conceptualization, methodology, project adminis-
tration, data curation (lead), software (lead), formal analysis (lead),
writing - original draft, writing - review and editing. Catherine
Bowen: funding acquisition, conceptualization, methodology, writing -
original draft, writing - review and editing. Kate M. Dunn: funding
acquisition, conceptualization, methodology, writing - original draft,
writing - review and editing. Christopher I. Jones: funding acquisition,
conceptualization, methodology, data curation, formal analysis, writing -
original draft, writing - review and editing. Martin C. Gulliford:
methodology, data curation, supervision, formal analysis, writing -
original draft, writing - review and editing Stewart C. Morrison:
funding acquisition, conceptualization, methodology, supervision,
writing — original draft, writing - review and editing.

Ethics Statement

The study protocol was reviewed via Research Data Governance
Application and approved by the CPRD team (protocol number 20_
002,137).

Consent

This was an analysis of medical record data and consent was not
required for the purposes of this analysis. However, CPRD has an ethical
approval from the Health Research Authority to support research using
anonymised patient data.

Conflicts of Interest

Dr Stewart Morrison is the deputy editor of the Journal of Foot and
Ankle Research. All other authors declare no conflicts of interest.

Data Availability Statement

The study is based on data from the Clinical Practice Research Datalink
(CPRD) obtained under license from the UK Medicines and Healthcare
Products Regulatory Agency (MHRA); however, the interpretation and
conclusions contained in this report are those of the authors alone. All
proposals requesting data access will require approval from CPRD.

References

1. GBD Compare: Visualizations [Internet]. 2019 Assesed 1 December
2023, https://vizhub.healthdata.org/gbd-compare//.

2. E. B. C. Rezel-Potts, K. M. Dunn, C. I. Jones, M. C. Gulliford, and
S. C. Morrison, “Primary Care Consultations for Foot and Ankle Prob-
lems in Children and Young People: A Population-Based Cohort Study,”
European Journal of Pediatrics (2024), https://doi.org/10.1007/s00431-
024-05590-8.

3. 0. Kozlowska, A. Lumb, G. D. Tan, and R. Rea, “Barriers and Fa-
cilitators to Integrating Primary and Specialist Healthcare in the United
Kingdom: A Narrative Literature Review,” Future Healthc J. 5, no. 1
(2018): 64-80, https://doi.org/10.7861/futurehosp.5-1-64.

4. J. Greenwood-Lee, L. Jewett, L. Woodhouse, and D. A. Marshall, “A
Categorisation of Problems and Solutions to Improve Patient Referrals
From Primary to Specialty Care,” BMC Health Services Research 18, no. 1
(2018): 986, https://doi.org/10.1186/s12913-018-3745-y.

5. C.J. L. Murray, C. Abbafati, K. M. Abbas, et al., “Five Insights From
the Global Burden of Disease Study 2019,” Lancet 396, no. 10258 (2020):
1135-1159, https://doi.org/10.1016/S0140-6736(20)31404-5.

6. J. Ruzangi, M. Blair, E. Cecil, et al., “Trends in Healthcare Use in
Children Aged Less Than 15 Years: A Population-Based Cohort Study in
England from 2007 to 2017,” BMJ Open 10, no. 5 (2020):
033761, https://doi.org/10.1136/bmjopen-2019-033761.

7. A. P. Hills, N. A. King, and T. P. Armstrong, “The Contribution of
Physical Activity and Sedentary Behaviours to the Growth and Devel-
opment of Children and Adolescents: Implications for Overweight and
Obesity,” Sports Medicine 37, no. 6 (2007): 533-545, https://doi.org/10.
2165/00007256-200737060-00006.

8. C. Morris, K. Liabo, P. Wright, and R. Fitzpatrick, “Development of
the Oxford Ankle Foot Questionnaire: Finding Out How Children Are
Affected by Foot and Ankle Problems,” Child: Care, Health and Devel-
opment 33, no. 5 (2007): 559-568: Epub 2007/08/30, https://doi.org/10.
1111/j.1365-2214.2007.00770.x. PubMed PMID: 17725778.

9. A.Tan, V.Y. Strauss, J. Protheroe, and K. M. Dunn, “Epidemiology of
Paediatric Presentations With Musculoskeletal Problems in Primary
Care,” BMC Musculoskeletal Disorders 19 (2018): 1-6, https://doi.org/10.
1186/s12891-018-1952-7.

10. C. M. Williams, H. B. Menz, P. A. Lazzarini, J. Gordon, and C.
Harrison, “Australian Children’s Foot, Ankle and Leg Problems in

80of 9

Journal of Foot and Ankle Research, 2025

85USD17 SUOWILLOD BAERID 3|qed![dde 8u) Ag peuenob a1e DI VO 88N JO S3INJ J0} ARG 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SLLLBYWD" A2 I ARRIq 1BUIIUO//SHNY) SUORIPUOD PUE S | U3 885 *[5202/2T/2e] Uo ARiqiauliuo M| ‘8oue|pox3 81eD pue L3S Joj aInisul uoleN ‘301N Ad 97002 Ze}l/Z00T 0T/10pAL0D" A3 AReiq1ieul|uo//Sdiy woij popeojumod ‘2 ‘620e ‘9rTTZSLT


https://vizhub.healthdata.org/gbd-compare//
https://doi.org/10.1007/s00431-024-05590-8
https://doi.org/10.1007/s00431-024-05590-8
https://doi.org/10.7861/futurehosp.5-1-64
https://doi.org/10.1186/s12913-018-3745-y
https://doi.org/10.1016/S0140-6736(20)31404-5
https://doi.org/10.1136/bmjopen-2019-033761
https://doi.org/10.2165/00007256-200737060-00006
https://doi.org/10.2165/00007256-200737060-00006
https://doi.org/10.1111/j.1365-2214.2007.00770.x
https://doi.org/10.1111/j.1365-2214.2007.00770.x
https://doi.org/10.1186/s12891-018-1952-7
https://doi.org/10.1186/s12891-018-1952-7

Primary Care: A Secondary Analysis of the Bettering the Evaluation and
Care of Health (BEACH) Data,” BMJ Open 12, no. 7 (2022):
€062063, https://doi.org/10.1136/bmjopen-2022-062063.

11. S. Fuglkjeer, K. B. Dissing, and L. Hestbak, “Prevalence and Inci-
dence of Musculoskeletal Extremity Complaints in Children and Ado-
lescents. A Systematic Review,” BMC Musculoskeletal Disorders 18, no. 1
(2017): 1-18, https://doi.org/10.1186/s12891-017-1771-2.

12. J. Pauk, V. Ezerskiy, J. V. Raso, and M. Rogalski, “Epidemiologic
Factors Affecting Plantar Arch Development in Children With Flat
Feet,” Journal of the American Podiatric Medical Association 102, no. 2
(2012): 114-121: Epub 2012/03/31, https://doi.org/10.7547/1020114.
PubMed PMID: 22461268.

13. A. El-Metwally, J. J. Salminen, A. Auvinen, H. Kautiainen, and M.
Mikkelsson, “Prognosis of Non-specific Musculoskeletal Pain in Pre-
adolescents: A Prospective 4-year Follow-Up Study till Adolescence,”
Pain 110, no. 3 (2004): 550-559: Epub 2004/08/04, https://doi.org/10.
1016/j.pain.2004.03.021. PubMed PMID: 15288395.

14. A. Kothari, J. Stebbins, A. B. Zavatsky, and T. Theologis, “Health-
related Quality of Life in Children With Flexible Flatfeet: A Cross-
Sectional Study,” J Child Orthop 8, no. 6 (2014): 489-496: Epub 2014/
11/08, https://doi.org/10.1007/s11832-014-0621-0. PubMed PMID:
25376653; PubMed Central PMCID: PMCPMC4252274.

15. Medicines & Healthcare products Regulatory Agency . “Release
Notes: CPRD Aurum May 2022 2022,”: Assesed 2023 8 August, https://
cprd.com/sites/default/files/2022-05/2022-05%20CPRD%20Aurum%20
Release%20Notes.pdf.

16. A. Wolf, D. Dedman, J. Campbell, et al., “Data Resource Profile:
Clinical Practice Research Datalink (CPRD) Aurum,” International
Journal of Epidemiology 48, no. 6 (2019): 1740-g, https://doi.org/10.
1093/ije/dyz034.

17. J. C. Thorn, E. Turner, L. Hounsome, et al., “Validation of the
Hospital Episode Statistics Outpatient Dataset in England,” Pharma-
coEconomics 34, no. 2 (2016): 161-168, https://doi.org/10.1007/s40273-
015-0326-3.

18. R. Ferguson, D. Culliford, D. Prieto-Alhambra, et al., “Encounters
for Foot and Ankle Pain in UK Primary Care: A Population-Based
Cohort Study of CPRD Data,” British Journal of General Practice 69,
no. 683 (2019): e422, https://doi.org/10.3399/bjgp19x703817.

19. NHS. “Guide to NHS Waiting Times in England 2019,”: Assesed 2023
10 August, https://www.nhs.uk/nhs-services/hospitals/guide-to-nhs-wa
iting-times-in-england/#:~:text=The%20maximum%20waiting%20time
%20for,you%20choose%20t0%20wait%20longer.

20. Medicines & Healthcare products Regulatory Agency. Hospital
Episode Statistics (HES) Outpatient Care and CPRD Primary Care Data
Documentation (Set 21). 2021. Report No.

21. T. J. Cole, J. V. Freeman, and M. A. Preece, “Body Mass Index
Reference Curves for the UK, 1990,” Archives of Disease in Childhood 73,
no. 1 (1995): 25-29, https://doi.org/10.1136/adc.73.1.25.

22. R Development Core Team. R: A Language and Environment for
Statistical Computing (R Foundation for Statistical Computing, 2010).

23. R Core Team . “Documentation for Package stats,”: Assesed 2023 10
August, https://stat.ethz.ch/R-manual/R-devel/library/stats/html/00In
dex.html.

24. H. Wickham, W. Chang, L. Henry, et al. “ggplot2: Create Elegant
Data Visualisations Using the Grammar of Graphics 2023,”: Assesed
2023 10 August, https://cran.r-project.org/web/packages/ggplot2/index.
html.

25. M. Gordon and T. Lumley. “Package ‘forestplot’ 2022,”: Assesed
2023 10 August, https://cran.r-project.org/web/packages/forestplot/
forestplot.pdf.

26. R. Fontanez, W. Ramos-Guasp, H. Ramirez, et al., “Musculoskeletal
Conditions in the Emergency Room: A Teaching Opportunity for

Medical Students and Residents,” Puerto Rico Health Sciences Journal
40, no. 2 (June 2021): 68-74.

27. N. Smith, C. English, B. Davies, R. Wyllie, H. E. Foster, and T.
Rapley, “A Mixed Method Study: Defining the Core Learning Needs of
Nurses Delivering Care to Children and Young People With Rheumatic
Disease to Inform Paediatric Musculoskeletal Matters, a Free Online
Educational Resource,” Children 9, no. 6 (June 2022): 844, https://doi.
0rg/10.3390/children9060844.

28. D. F. Gaieski, S. Mehta, J. E. Hollander, F. Shofer, and J. Bernstein,
“Low-severity Musculoskeletal Complaints Evaluated in the Emergency
Department,” Clinical Orthopaedics and Related Research 466, no. 8
(August 2008): 1987-1995, https://doi.org/10.1007/s11999-008-0277-5.

29. C. X. Zhang, M. A. Quigley, C. Bankhead, T. Bentley, C. Otasowie,
and C. Carson, “Ethnic Differences and Inequities in Paediatric
Healthcare Utilisation in the UK: A Scoping Review,” Archives of Dis-
ease in Childhood 108, no. 7 (2023): 518-524, https://doi.org/10.1136/
archdischild-2022-324577.

30. P. E. Jessiman, K. Powell, P. Williams, et al., “A Systems Map of the
Determinants of Child Health Inequalities in England at the Local
Level,” PLoS One 16, no. 2 (2021): e0245577, https://doi.org/10.1371/
journal.pone.0245577.

Supporting Information

Additional supporting information can be found online in the Sup-
porting Information section.

90f9

85USD17 SUOWILLOD BAERID 3|qed![dde 8u) Ag peuenob a1e DI VO 88N JO S3INJ J0} ARG 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SLLLBYWD" A2 I ARRIq 1BUIIUO//SHNY) SUORIPUOD PUE S | U3 885 *[5202/2T/2e] Uo ARiqiauliuo M| ‘8oue|pox3 81eD pue L3S Joj aInisul uoleN ‘301N Ad 97002 Ze}l/Z00T 0T/10pAL0D" A3 AReiq1ieul|uo//Sdiy woij popeojumod ‘2 ‘620e ‘9rTTZSLT


https://doi.org/10.1136/bmjopen-2022-062063
https://doi.org/10.1186/s12891-017-1771-2
https://doi.org/10.7547/1020114
https://doi.org/10.1016/j.pain.2004.03.021
https://doi.org/10.1016/j.pain.2004.03.021
https://doi.org/10.1007/s11832-014-0621-0
https://cprd.com/sites/default/files/2022-05/2022-05%20CPRD%20Aurum%20Release%20Notes.pdf
https://cprd.com/sites/default/files/2022-05/2022-05%20CPRD%20Aurum%20Release%20Notes.pdf
https://cprd.com/sites/default/files/2022-05/2022-05%20CPRD%20Aurum%20Release%20Notes.pdf
https://doi.org/10.1093/ije/dyz034
https://doi.org/10.1093/ije/dyz034
https://doi.org/10.1007/s40273-015-0326-3
https://doi.org/10.1007/s40273-015-0326-3
https://doi.org/10.3399/bjgp19x703817
https://www.nhs.uk/nhs-services/hospitals/guide-to-nhs-waiting-times-in-england/#:&#x0007E;:text=The%20maximum%20waiting%20time%20for,you%20choose%20to%20wait%20longer
https://www.nhs.uk/nhs-services/hospitals/guide-to-nhs-waiting-times-in-england/#:&#x0007E;:text=The%20maximum%20waiting%20time%20for,you%20choose%20to%20wait%20longer
https://www.nhs.uk/nhs-services/hospitals/guide-to-nhs-waiting-times-in-england/#:&#x0007E;:text=The%20maximum%20waiting%20time%20for,you%20choose%20to%20wait%20longer
https://doi.org/10.1136/adc.73.1.25
https://stat.ethz.ch/R-manual/R-devel/library/stats/html/00Index.html
https://stat.ethz.ch/R-manual/R-devel/library/stats/html/00Index.html
https://cran.r-project.org/web/packages/ggplot2/index.html
https://cran.r-project.org/web/packages/ggplot2/index.html
https://cran.r-project.org/web/packages/forestplot/forestplot.pdf
https://cran.r-project.org/web/packages/forestplot/forestplot.pdf
https://doi.org/10.3390/children9060844
https://doi.org/10.3390/children9060844
https://doi.org/10.1007/s11999-008-0277-5
https://doi.org/10.1136/archdischild-2022-324577
https://doi.org/10.1136/archdischild-2022-324577
https://doi.org/10.1371/journal.pone.0245577
https://doi.org/10.1371/journal.pone.0245577

	Primary Care and Linked Secondary Care Encounters for Foot and Ankle Problems in Children and Young People: A Population‐Ba ...
	1 | Introduction
	2 | Methods
	2.1 | Study Population and Data Sources
	2.2 | Analysis

	3 | Results
	3.1 | Characteristics of Study Population

	4 | Secondary Care Treatment Specialities
	5 | Referral Source and Attendance
	5.1 | Diagnoses, Operations and Procedures
	5.2 | Sociodemographic Variables Associated With Referrals

	6 | Discussion
	7 | Conclusion
	Author Contributions
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement


