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The Initial Impact of COVID-19 on Paediatric Spinal Services in Scotland

What is known about the subject?

- Covid-19 has had a significant impact upon many NHS services throughout the first half of 2020.

- Some centres have published results of what impact the pandemic has had on their departments.

- There has been speculation that children are suffering indirectly as a consequence of the pandemic, 

despite it rarely affecting them directly.

What this study adds:

- Our study illustrates how during the pandemic, paediatric spinal services across the whole of 

Scotland had to decline

- It shows the extent to which children have had delays to the diagnosis and treatment of serious spinal 

pathologies.

- It discusses what these delays can mean for our patients, and what NHS services can do to mitigate 

these detrimental effects.

 

Abstract

Background: The COVID-19 pandemic has meant a significant decline in the activities of the paediatric 

spinal services in Scotland. 

Methods: All referrals to the Scottish paediatrics spinal service from 1st January 2020 to 30th June 2020 

were analysed. Comparison was made to the same period in 2019. All orthotist initial consultations and all 

paediatrics spinal theatre activity in Scotland from 1st March 2020 to 30th June 2020 was analysed and 

compared to the previous year.

Results: There was a 64.3% decline in referrals during the pandemic in Scotland to the paediatric spinal 

service. The mean wait time to be seen in 1st clinic for a new referral was 6.56 weeks in 2020 compared to 

10.94 in 2019. There were however 60 patients still waiting to be seen. The number of paediatric spinal 

operations declined by 34% during March to June 2020 when compared to the same months in 2019 There 

was a reduction of 50% of new paediatric patients seen by orthotists from March – June 2020 when 

compared to 2019

Conclusion: COVID-19 has had a significant effect on paediatric spinal services in Scotland. This is likely 

due to a combination of service delivery factors and patient factors. This is likely to result in delays to 

children getting the care they require for their spinal condition. There will also likely be a back-log of 
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patients requiring to be seen when services start to re-establish themselves. There are several things 

departments should do to optimise efficiency such as video consultants and streamlining referral systems.

Introduction

Throughout the first half of 2020, COVID-19, caused by severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), spread rapidly around the world. This led to the World Health Organisation calling it a 

global pandemic on 11th March 2020. The first case in Scotland was reported on the 1st March 2020 and the 

first death occurred on the 13th March 2020. On the 23rd March 2020, a 'Stay at Home' order was announced 

by the UK government which severely limited movement of the population in an attempt to stop 

transmission of the virus. This was known as ‘lockdown’. As hospitals prepared for the pandemic, resources 

and staff were re-allocated to ensure the national healthcare system was adequately prepared for the 

expected influx of COVID-19 patients (1). 

COVID-19 does not appear to affect children in the same was as it does adults, however as one senior 

paediatrician commented, children are perversely suffering for the benefit of adults. This can be through 

abuse, loss of education, and worsening health outcomes in other domains (2). Paediatric spinal conditions 

can cover a wide range of conditions such as idiopathic/congenital/neuromuscular/syndromic scoliosis, 

kyphosis and spondylolishesis with the outcomes of these conditions being dependent on timely 

intervention. 

The aim of this paper is to describe the impact of COVID-19 on the Scottish National Spine Deformity 

Service (SNSDS) and to discuss what could be done to try to mitigate this detrimental effect in the future.

Methods

The study examined the flow of children and adolescents referred to the SNSDS from across the whole of 

Scotland. The SNSDS is based at the Royal Hospital of Sick Children (RHSC) in Edinburgh and is the only 

NHS spinal service operating in Scotland and therefore takes referrals from all fourteen of the Scottish NHS 

Trusts serving a population of approximately 1.5 million children. There are 3 consultant spinal surgeons 

operating in this service.

We reviewed all new paediatric referrals to our service between the 1st January and the 30th June 2020 and 

compared them to the same period from 2019. We looked at the number of referrals and calculated the 

average waiting times between our service receiving the referral to the patient being seen in the first 
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assessment clinic. We calculated the number of patients still waiting to be seen in clinic for each month at 

the point of data collection. Data were collected on the 3rd July 2020.

Furthermore, we looked at the number of new paediatric patients our orthotists saw in their clinics from 

March through to June 2020 and compared this to the same period in the previous year. We finally looked at 

how many paediatric spinal operations were performed from the 1st March through to the 30th June 2020 and 

again compared this to the same period in 2019.

Data were obtained from a computerised notes database and analysed by the authors. There were no 

exclusion criteria; all paediatric patients were included.

Patient and Public Involvement Statement:
There was no patient or public involvement in the formulation of this method.

Results

Analysis of our data revealed a significant decline in the number of referrals received during the COVID-19 

pandemic. During the period January to June 2020, our service received a total of 155 referrals which was a 

decrease from 238 referrals from the same period in 2019. Of these, 40 referrals to our service came in the 

months April, May and June 2020. This compares to 112 referrals during the same period in 2019. This 

represents a 64.3% decline in referrals comparing April, May and June 2020 to the same period in 2019.

The pandemic had an effect on our average waiting times for paediatric patients to be first seen by a Spinal 

Surgeon (Figure 1). Prior to the pandemic, our average waiting time for a new patient to be seen in our 

outpatient clinic was 10.84 weeks. During the first half of 2020, this waiting time was reduced to 6.56 

weeks. However, at the time of data collection on the 3rd July 2020 there were still 60 children waiting to be 

seen in our outpatient clinic who had been referred to the SNSDS within 2020 (Figure 2). The breakdown of 

these 60 patients and when they we received their referral to our service can be seen in Table 1.

[FIGURE 1 (MEAN WAIT TIME TO BE SEEN IN CLINIC)]

[FIGURE 2 (NUMBER OF REFERRALS RECEIVED AND NUMBER OF PATIENTS STILL WAITING TO BE SEEN)]

Table 1. Breakdown of received referrals by the SNSDS in 2020. 

Total number of 

referrals for the month

Number of patients who had been 

seen in clinic by 3rd July 2020

Number of patients still waiting 

to be seen by 3rd July 2020

January 43 31 12

February 39 28 11

March 33 17 16
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April 18 9 9

May 12 6 6

June 10 4 6

The pandemic and subsequent lockdown caused a significant reduction in both our surgical activity and 

orthotic treatment. The number of our paediatric spinal operations declined by 34% during March to June 

2020 when compared to the same months of the previous year (Figure 3), and there was a decrease of 50% 

of new paediatric patients seen by our orthotists from March to June 2020 when compared to March to June 

2019 (Figure 4).

[FIGURE 3 (NUMBER OF PAEDIATRIC SPINAL OPERATIONS PERFORMED….)]

[FIGURE 4 (NUMBER OF NEW PAEDIATRIC PATIENTS SEEN BY ORTHOTISTS…)]

Discussion

Our study shows a 64.3% reduction in paediatric referrals to the SNSDS since the 1st April 2020. The recent 

lockdown has also meant that there are 60 patients still waiting to be seen for their first clinical appointment 

despite the majority of these being referred to our service prior to the COVID-19 pandemic. Interestingly, of 

those patients who were able to be seen in clinic, the waiting times dramatically declined. The mean waiting 

times for May 2019 compared to 2020 were 8.78 weeks and 2.33 weeks respectively and for June 2019 

compared to 2020 the mean waiting times for first clinical review were 10.6 weeks and 2 weeks 

respectively. This can be misleading though, as the vast majority of patients who are still waiting to be seen 

will have been waiting longer than our average of 10.84 weeks. The true mean waiting time for patients 

referred to our service during 2020 will not be known until all patients referred have been seen in clinic.

The patients who were able to be seen during the pandemic had uncomplicated spinal deformities, such as 

idiopathic scoliosis or Scheuermann’s kyphosis. Due to shielding advice from the UK government, the more 

complex patients with severe syndromic or neuromuscular conditions either have not been offered a clinical 

appointment in the first place, or likely have postponed their appointment themselves in order to avoid 

exposure to the risk of contracting COVID-19. Therefore, unfortunately the patients who are most 

disadvantaged and will have to wait the longest for their initial appointments, are the most complex patients. 

There are several factors that could account for the decline in the number of patients being referred to our 

service. Although some areas of the NHS prepared quickly for the pandemic and COVID-19 patients (3), 

other areas were all but arrested in an attempt to re-allocate resources and keep non-emergency patients out 

of hospital. This was naturally not unique to the Scottish NHS and other outpatient surgical services across 
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the world experienced similar re-allocation of resources and staff in an attempt to prepare for COVID-19 

patients (4).

In normal non-COVID-19 times, nearly all of the paediatric referrals to the SNSDS come from consultants 

from other specialities, such as paediatric orthopaedic surgeons, paediatricians and neurologists. We also 

receive some referrals directly from general practitioners. However during the pandemic in Scotland, most 

outpatient appointments for all services were cancelled. With a reduced number of outpatient clinics, fewer 

patients were seen by the primary referring services, and therefore fewer children were sent for assessment 

and treatment to the SNSDS. 

There are also likely to be several patient related factors affecting referrals. Often paediatric spinal 

conditions are first noticed by a teacher, sports instructor, friend or other adults who are in contact with the 

child (5). As lockdown was implemented and society’s focus moved to staying at home to protect the NHS, 

children had fewer interactions with adults other than their immediate family. It therefore follows that 

paediatric spinal conditions may have gone unnoticed during lockdown leading to reduced referrals from 

primary care. 

Furthermore, during the era of COVID-19, patients’ perception of front-line services changed from being 

places of safety to places of danger (6)(7). Public health messages largely focused on the COVID-19 

morbidity and mortality with daily news briefings, a daily mortality count and very little emphasis on other 

health conditions within the population. This COVID-19 weighted coverage likely nurtured a perception of 

excessive risk by visiting a hospital or GP. This will have encouraged avoidance of hospitals by patients or 

their families (7), leading to a lesser propensity to seek help for other health conditions. 

The increase in waiting time for first assessment can be explained due to a reduction in service delivery. 

Normally, the SNSDS has 3 whole-day clinics per week run by 3 consultant surgeons. Once lockdown was 

announced and the Scottish NHS prepared for COVID-19, these clinics were reduced to just 2 half-day 

clinics a week. Even as we started to increase the number of clinics per week towards the end of June, we 

were allowed much fewer patient appointments per clinic due to the imposed hospital social distancing 

guidelines. As an example, in a whole-day clinic we now only see 14 patients, whereas prior to the 

pandemic each clinic at our service would have space for 40 consultations.

Our data shows that the orthotists did not see any patients during the entire month of April 2020. The NHS 

facility where our orthotists operate was designated as the rehabilitation hospital for adult COVID-19 

patients. Therefore, any staff and patient services which were not involved in adult rehabilitation for 

COVID-19 ceased. Similarly, for surgical activity, our data shows a significant decline in paediatric spinal 

operations during the months of April, May and June 2020 when compared to 2019. Only emergency 
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surgery was undertaken in our service during April, such as one patient who was neurologically 

compromised with a high grade dysplastic lumbosacral spondylolisthesis.

A delay in treatment for paediatric spinal conditions can have a hugely consequential effect. Expert 

consensus is that waiting times for scoliosis surgery should not exceed 6 months, however some authors 

have suggested that surgery within 3 months could potentially lead to better outcomes for the patient and the 

health service (8). Delaying surgery can lead to a reduced quality of life for the patient, increased operative 

time, increased blood loss, longer fusion levels and the need for combined procedures (9)(10), which can all 

lead to unwarranted higher surgical risks and increased cost to the health service. 

Spinal bracing by orthotists is an important treatment option for patients with scoliosis (11). For those 

patients with an adolescent idiopathic scoliosis of 20-40 degrees, bracing can delay and often avoid surgery 

with reported one patient not requiring scoliosis correction for every three who embark on a bracing 

programme (12). It is clearly vital to have a robust bracing programme available for not only our patients, 

but also for the effectiveness of our service. Our data has shown a significant decline in the number of 

patients our orthotists have been able to see during the pandemic when compared to a similar time in the 

previous year. An area of follow-up for this study would be to discern for how many patients bracing is no 

longer an effective treatment option for their scoliosis, and therefore they require surgical correction.  

The senior author of this paper is a member of British Scoliosis Society Executive Group. Throughout the 

pandemic, there have been continuous discussions as to when elective deformity surgery should re-start. On 

the basis on these discussions, we re-established surgical activity in the paediatric side of our service sooner 

than any other spinal deformity unit in the UK.  One of the reasons why we have been able to do this is 

because we have a dedicated paediatric hospital for our outpatient and surgical activities. Other services 

across the UK are run within mixed paediatric and adult hospitals which increased the number of inpatients 

with active COVID-19 infections. It should therefore, be expected that other paediatric spinal services across 

the UK will be faced with even greater clinical pressures in regard to both inpatient and outpatient activity 

when they restart clinical work. 

Once the dust has settled from the pandemic and health services start to return to something that resembles 

normal operating procedure, a monumental effort will be required to compensate for the back log of referrals 

and treatment required to ensure any harm done is minimised. Digital health technology could be embraced 

to bring increased efficiency to the NHS. There has traditionally been some opposition to video and 

telephone consultations in the NHS, however during the pandemic the benefits have been too strong to 

ignore. Other specialties have had good initial outcomes and good patient satisfaction for video 

consultations (13). Video consultations may not be appropriate for paediatric spinal care, or not least for 
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initial patient consultation due to the importance of imaging and neurological examination, however other 

surgical services across the NHS would do well to embrace this technology where possible.

Services should also review their patient journey from GP referral to outpatient clinic, in order to determine 

if this can be more streamlined and reduce the burden on patients needing to attend clinical visits (14). Since 

the establishment of the SNSDS in 2004, we have spent time educating referrers, and creating strict referral 

criteria which have allowed our referral system to keep up with increasing demands on the healthcare 

system. E-triage and e-referral systems are further areas that could increase efficiency and avoid overloading 

the outpatient clinics. Other specialties within medicine have shown promising results from trials of e-

triaging, leading to improved patient care, whilst reducing the burden on outpatient resources and decreasing 

costs (15). 

It has been correctly noted that spinal surgery is resource heavy and centres should ensure they are prepared 

to re-embark on a full operating schedule again (16). Blood supply is of concern and as spinal surgery often 

requires a blood transfusion, this should be considered before re-embarking on a full operating theatre load 

(17). PICU bed availability should also be considered (16). On the other hand, delaying spinal surgery 

results in more complex operations leading to greater utilisation of healthcare resources (18). We may find 

ourselves in a situation where our patients are requiring operations of increased complexity and greater 

resource utility due to the delays of the pandemic, but resources themselves are scarcer also due to the 

lingering effects of the pandemic. Centres must therefore plan their resources diligently and resume elective 

surgery mindfully.

Conclusions

This study supports the evidence that there has been both a decline in referrals for, and a delay in treating 

serious paediatric health conditions. As National Health Services return to normal there is an expectation 

that the demand placed on the NHS will be significantly higher than normal operating procedure. Despite 

the pandemic, we need to ensure that we are treating our patients in a safe and timely manner in order to 

guarantee the best possible clinical outcomes. This can be done through encouraging services that need 

support to receive it by improving both NHS infrastructure and efficiency through information technology. 

Our study suggests that even though children and young people are less affected by COVID-19, they suffer 

indirect consequences of the pandemic due to lack of clinical resources that can accommodate their health 

needs.
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48 The Initial Impact of COVID-19 on Paediatric Spinal Services in Scotland

49 Abstract
50
51 COVID-19 has affected many NHS Scotland services. Our aim is to describe this impact on the Scottish National Spine 

52 Deformity Service (SNSDS). All referrals to the SNSDS from 1st January 2020 to 30th June 2020 were analysed and 

53 compared to the same period in 2019. There was a 64.3% decline in referrals during the pandemic to the SNSDS. The 

54 mean waiting time to be seen in 1st clinical appointment for a new referral was 6.56 weeks in 2020 compared to 

55 10.94 in 2019. There were 60 patients still waiting to be seen at the end of the study period. 

56

57 Main text:
58
59 As hospitals prepared for COVID-19, resources and staff were re-allocated to ensure the NHS was adequately 

60 prepared for the expected influx of patients (1). The risk of COVID-19 for children appears to be lower than it is for 

61 adults, however as one senior paediatrician commented, children are perversely suffering for the benefit of adults. 

62 This can be through abuse, loss of education, and worsening health outcomes in other domains (2). 

63

64 The Scottish National Spine Deformity Service (SNSDS) takes referrals from all fourteen of the Scottish NHS Trusts 

65 serving a population of approximately 1.5 million children. We analysed the number of new referrals to the SNSDS, 

66 and the average wait time to be seen during the initial period of the COVID-19 pandemic. 

67

68 From January to June 2020, our Service received a total of 155 referrals; a decrease from 238 referrals from the 

69 same period in 2019. Of these, 40 referrals to our Service came in the months April, May and June 2020. This 

70 compares to 112 referrals during the same period in 2019. This represents a 64.3% decline in referrals comparing 

71 April, May and June 2020 to the same period in 2019. (Figure 1)

72

73 The pandemic had an effect on our average waiting times for paediatric patients to be first seen by a Spinal Surgeon. 

74 Prior to the pandemic, our average waiting time for a new patient to be seen in our outpatient clinic was 10.84 

75 weeks. During the first half of 2020, this waiting time was reduced to 6.56 weeks. (Figure 2). However, at the time of 

76 data collection on the 3rd July 2020 there were still 60 patients waiting to be seen in our outpatient clinic who had 

77 been referred to the SNSDS within 2020.

78

79 There are several factors that could account for the decline in the number of patients being referred to our service. 

80 As some sectors in national health services prepared quickly for the pandemic and COVID-19 patients (3), other areas 

81 were all but arrested (4). The vast majority of SNSDS referrals come from other specialities, such as orthopaedic 

82 surgeons or general paediatricians. With a reduced number of outpatient clinics, fewer patients were seen by the 

83 primary referring services, and therefore fewer children were referred to the SNSDS. 

84
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85 Often paediatric spinal conditions are first noticed by a teacher, sports instructor, friend or other adults who are in 

86 contact with the child (5). As lockdown was implemented and society’s focus moved to staying at home to protect 

87 the NHS, children had fewer interactions with adults other than their immediate family. It therefore follows that 

88 paediatric spinal conditions may have gone unnoticed during lockdown leading to reduced referrals from primary 

89 care. 

90

91 Furthermore, patients’ perception of front-line services changed from being places of safety to places of danger (6). 

92 Public health messages focused on the COVID-19 morbidity and mortality with very little emphasis on other health 

93 conditions within the population. This weighted coverage nurtured a perception of excessive risk by visiting a 

94 hospital or GP which will have encouraged avoidance of hospitals (6), leading to a lesser propensity to seek help for 

95 other health conditions. 

96

97 Our data shows a reduction in the mean waiting times for first clinical review. This is misleading as, at the time of 

98 data collection, there was still 60 patients awaiting to be seen. The patients who were able to be seen during the 

99 pandemic had uncomplicated spinal deformities. Due to shielding advice from the UK government, complex patients 

100 with severe syndromic or neuromuscular conditions either have not been offered a clinical appointment in the first 

101 place, or likely have postponed their appointment themselves in order to avoid exposure to the risk of contracting 

102 COVID-19. Therefore, unfortunately the patients who will have had to wait the longest for their initial appointments, 

103 are the most complex patients whose spinal treatment is disadvantaged.

104
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49 The Initial Impact of COVID-19 on Paediatric Spinal Services in Scotland

50 Abstract
51
52 COVID-19 has affected many NHS Scotland services. Our aim is to describe this impact on the Scottish National Spine 

53 Deformity Service (SNSDS). All referrals to the SNSDS from 1st January 2020 to 30th June 2020 were analysed and 

54 compared to the same period in 2019. There was a 64.3% decline in referrals during the pandemic to the SNSDS. The 

55 mean waiting time to be seen in 1st clinical appointment for a new referral was 6.5 weeks in 2020 compared to 10.9 

56 in 2019. There were 60 patients still waiting to be seen at the end of the study period. 

57

58 Main text:
59
60 As hospitals prepared for COVID-19, resources and staff were re-allocated to ensure the NHS was adequately 

61 prepared for the expected influx of patients (1). The risk of COVID-19 for children appears to be lower than it is for 

62 adults, however as one senior paediatrician commented, children are perversely suffering for the benefit of adults. 

63 This can be through abuse, loss of education, and worsening health outcomes in other domains (2). 

64

65 The Scottish National Spine Deformity Service (SNSDS) takes referrals from all fourteen of the Scottish NHS health 

66 boards serving a population of approximately 1.5 million children. We analysed the number of new referrals to the 

67 SNSDS, and the mean wait time to be seen during the initial period of the COVID-19 pandemic. 

68

69 From January to June 2020, our Service received a total of 155 referrals; a decrease from 238 referrals from the 

70 same period in 2019. Of these, 40 referrals to our Service came in the months April, May and June 2020. This 

71 compares to 112 referrals during the same period in 2019. This represents a 64.3% decline in referrals comparing 

72 April, May and June 2020 to the same period in 2019. (Figure 1)

73

74 The pandemic had an effect on our mean waiting times for paediatric patients to be first seen by a spinal surgeon. 

75 Prior to the pandemic, our mean waiting time for a new patient to be seen in our outpatient clinic was 10.8 weeks. 

76 During the first half of 2020, this waiting time was reduced to 6.5 weeks. (Figure 2). However, at the time of data 

77 collection on the 3rd July 2020 there were still 60 patients waiting to be seen in our outpatient clinic who had been 

78 referred to the SNSDS within 2020, so it will be some time before we know what the true mean wait time for a new 

79 patient is during 2020.

80

81 There are several factors that could account for the decline in the number of patients being referred to our service. 

82 As some sectors in national health services prepared quickly for the pandemic and COVID-19 patients (3), other areas 

83 were all but arrested (4). The vast majority of SNSDS referrals come from other specialities, such as orthopaedic 

84 surgeons or general paediatricians. With a reduced number of outpatient clinics, fewer patients were seen by the 

85 primary referring services, and therefore fewer children were referred to the SNSDS. 
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86

87 Often paediatric spinal conditions are first noticed by a teacher, sports instructor, friend or other adults who are in 

88 contact with the child (5). As lockdown was implemented and society’s focus moved to staying at home to protect 

89 the NHS, children had fewer interactions with adults other than their immediate family. It therefore follows that 

90 paediatric spinal conditions may have gone unnoticed during lockdown leading to reduced referrals from primary 

91 care. 

92

93 Furthermore, patients’ perception of front-line services changed from being places of safety to places of danger (6). 

94 Public health messages focused on the COVID-19 morbidity and mortality with very little emphasis on other health 

95 conditions within the population. This weighted coverage nurtured a perception of excessive risk by visiting a 

96 hospital or GP which will have encouraged avoidance of hospitals (6), leading to a lesser propensity to seek help for 

97 other health conditions. 

98

99 Our data shows a reduction in the mean waiting times for first clinical review. This could be misleading however, as 

100 at the time of data collection, there was still 60 patients awaiting to be seen. The patients who were able to be seen 

101 during the pandemic had uncomplicated spinal deformities. Due to shielding advice from the UK government, 

102 complex patients with severe syndromic or neuromuscular conditions either have not been offered a clinical 

103 appointment in the first place, or likely have postponed their appointment themselves in order to avoid exposure to 

104 the risk of contracting COVID-19. Therefore, these particularly vulnerable patients and possibly those with the 

105 greatest need for surgical input, will unfortunately be the patients who will have to wait the longest for their initial 

106 appointments, and therefore be further disadvantaged due to the COVID-19 pandemic.

107
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